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BeBepeHue

NnMPOrPAMMUPOBAHUE
HA 13bIKE JAVA

Imo Jce eam ne neszunka, a meucm!

Us x/¢p «Kaskasckasa naennuyas>

Cpenu g3pIKOB TTPOTPAMMHUPOBAHUA Java — CaMBINl MOMYJISPHBIN U CaMBIH
BOCTPeOOBAHHBIN. JTa KHUTA O TOM, KaK IPOrpaMMUPOBaTh Ha Java.

Oco06eHHOCTU aA3bIKa Java
Tom, Kmo Ham meuwaem, mom Ham U nomoaxcem.

Us x/p «Kaexasckas niennuyas

Wctopusa Java magamack B 1990-x romax, Koraa rpymina WHKeHEPOB KOMTIa-
Hrm Sun Microsystems B paMKax mpoekTa 1o HazBanneMm (Green TIPHUCTY-
miia K pa3paboTKe T0CTATOYHO YHUBEPCATHHOTO, KOMITAKTHOTO U MIaThOop-
MEHHO-HE3aBHCHUMOTO si3biKa TporpamMmmupoBanust Oak, npeaHasHaueHHOTO
JUUIST KICTIOJIb30BaHUsT B OBITOBBIX yCTpOiicTBax. B mpoitecce peanusaiuu mpo-
€KTa U3MEHUINCH He TOJbKO OCHOBHbBIE TIPUOPUTETHI, HO U HA3BAHUE S3BIKA
nporpamMmupoBanusa. Kak 661 To Hu 661710, B 1995 rogy Mup Mo3HaKOMILICS
C SI3bIKOM TIPOTPAMMUPOBAHUS Java.

@ HA SAMETKY

C nosiBneHus nepeoi Bepcum Java 6b1/10 HECKOJIbKO OOHOBNEHMIA NaT-
dopmbl. Ha MOMEHT HanMcaHua KHUMKM akTyanbHOW SBASIETCH Bepcus
Java 8. ViMeHHO OHa 06CyXaaeTcs B KHUTE.

SI3bik Java, XoTh ¥ He 0e3 Tpy/ia, HO 3aBOEBAJ CBOE «MECTO TIOJ[ COJTHIIEM>.
CerojiHst Java IIpOYHO y/IePsKUBAET TTO3UIIH CAaMOTO BOCTPeOOBAHHOTO SI3bI-
Ka MPOTpaMMHUPOBaHKsL. Y CIeXy si3blka CIocoOCTBOBANIO GypHOE PasBUTHE
WHTepHeT-TeXHoJorni. /leso B ToM, 4TO /g Java-mporpaMM XapakTepHa
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BeeneHve

BBICOKasI CTENeHb YHUBEPCAJIBHOCTH U HE3aBUCUMOCTH OT aIlliapaTHOro obec-
neyeHus. JTO BAXXHO TPU CO3JAHUU TPOTPAMM, OPUEHTUPOBAHHBIX Ha Pa-
6oty B CeTH, MOCKOJIbKY KOHEUHBIE 1T0JIb30BATEN UCTIOJIB3YIOT Pa3JINnYHbIe
olepalMoHHble cucTeMbl 1 0bopyaoBanue. K ToMy ke BaKHYIO POJIb ChIT-
pajia IPUMEHUMOCTD Java JIJisi IPOrpaMMUPOBaHUS BCEBO3MOKHBIX MOOUJTb-
HBIX ycTpoicTB. [loaTOMY HET HUYETo YIWBUTEIHLHOTO, YTO 3HAUYNTENbHAS
JTIOJIST KOMMEPYECKHMX U CBOOOIHO PACHPOCTPAHSIEMbBIX TIPOTPaMM HaIMCaHa
Ha st3bike Java. COOTBETCTBEHHO, CIIPOC HAa MPOTPAMMUCTOB, PabOTAIOIINX
C SI3BIKOM Java, cTabuJIbHO BBICOK, a OOIIHe TeHIEHIIUN TAKOBBI, YTO OH OCTa-
HETCST BBICOKUM 1 B OJIMIKaliiee BpeMsi.

YHUBEPCATBHOCTH MPOTPAMM, HAIMCAHHBIX HA SI3bIKe Java, 6a3upyeTcs: Ha
HCIIOIb30BAHUU BUPMYATHHOU MAWUNDL. DTO TaKOW crenndruyecKuii <Io-
CPEIHUK», TIOJ] YIIPABJIEHNEM KOTOPOTO BBIIIOJIHAETCS GaliT-KOI, roJiyyae-
MBIl TP KOMITHJISIIIAY TIPOTPAMMBI. 371€Ch HY KHbI TIOSICHEHUSI.

[TocJie Toro Kak ImporpaMMa HarucaHa, oHa Komrnuaupyercst. OGbIYHO B pe-
3yJbTaTe KOMIUJSAIIUU TPOTPAMMBI CO3IAETCS HWCIOJHUTEIbHBIN daiia
C MAIITTHHBIM KOJIOM, KOTOPBIii ¥ BBITTOJIHSIETCST, KOT/Ia HEOOXOIMMO BbITIOJ-
HUTH TIporpamMmy. IIporie ToBOPS, MPU KOMIUJISIIUNA KOMAH/IbI, TOHSATHBIE
NI TIPOTPAMMUCTA, TIEPEBOATCS HA <«SA3BIK», TIOHSATHBIN JJIs1 KOMIThIOTE-
pa. Ecau peus uzmeT o mporpamme, HalTMCcaHHOH Ha S3bIKe Java, TO Bce TIPo-
HCXOAUT MOXOKUM 00pasoM, HO ¢ HEKOTOpPbIMU ocobeHHocTsMU. Camoe
Ba)KHOE, 9YTO B Pe3yJIbTaTe KOMIUIAINN Java-TIPOTPAMMBI TTOTydaeTcs He
MAaIUHHBINA KO/, & TIPOMEKYTOYHBIN 6aiim-Kk00. ITO HEUTO CPEAHEE MEKLY
MaITUHHBIM KOJIOM M KOJIOM TIPOrpaMMbl. Ecjiu MalmmHHBIA KO/, KaK Tpa-
BUJIO, BBITIOJIHSIETCS T1O]] YIIPaBJIEHUEM OIEPAIMOHHOM CUCTEMBI, TO OaiiT-
KOJI BBITIOJIHSETCS TIOJI YIIPABJEHUEM CIIENIUATbHON MPOTPAMMBI, KOTOPast
Ha3bIBAeTCSI BUPTYaJbHOU MaIIWHOHN (MM BUPTYaJbHOH Java-MammmHO).
[TongaTHo, 4TO TaKyio MpOrpaMMy Ha KOMITBIOTED TTIPEIBAPUTENHHO CJIETyET
YCTaHOBUTb.

BosnukaeT Bonpoc: a B yeM ke BBIUTPBIII OT UCIIOJIb30BAHUSI BUPTYaJIbHON
MalIMHBl ¥ KaK BCEe OMMCAHHOE BJMSET HA YHUBEPCATBHOCTH KOAOB? BbI-
UTPBIII B TOM, YTO MIPU HAMUCAHUU KOJA MOKHO abCTParupoBaThCsi OT 0CO-
GeHHOCTE OTePAIOHHON CHCTEMBI U alllapaTHOTO 00eCcIeueHust, HCIOJTb-
3yeMbIX KOHEUHBIM TI0JIb30BATEEM. DTH OCOOEHHOCTU YUUTHIBAIOTCS — HO
YUUTBHIBAIOTCS Ha YpOBHE BUPTYaJbHON MaiuHbl. MIMeHHO BUpPTyajbHas
MAIIMHA [TPU BBIMOJIHEHUH GAT-KO/Ia «ITPUHUMAET B PACYeT» 0COOEHHOCTH
OIEPAIMOHHON CUCTEMBI M allAPaTHOTO OOeCIIeYeH sl KOMITbIOTEpPA, Ha KO-
TOPOM BBIIIOJIHSIETCS IPOrPaMMA.
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MporpaMmmupoBaHue Ha a3bike Java

@ HA 3AMETKY

JonycTtum, ecTb nporpamma, HanmcaHHas Ha s3bike C++. MNpu ee kom-
NUASLMN NONY4AETCH MALUVHHBIA KOA, KOTOPbIM ANS PasHbIX onepauu-
OHHbIX cncTem ByaeT pasHbiM. Ecnn komnunupyetcs nporpaMmma, Hanu-
caHHasl Ha Java, To nony4yalomincs B pedynstate 6aiT-koa, He 3aBUCUT
OT ONepaLMOHHON CUCTEMBI, KOTOPasd YCTaHOBMIEHA HA KOMMbIOTEPE, —
OH ByaeT OAHUM N TEM Xe AN pa3HblX onepaLmoHHbIX cuctem. Ho BoT
BUPTyanbHaa MallnHa A5 KaX40M onepauyoHHON CUCTEMbI CBOS. Pas-
HMUA B ONEPAUMOHHbLIX CUCTEMAX «y4UTBIBAETCS», KOrga Ha KOMMbIOTEP
yCTaHaBIMBAETCS BUPTYyasibHasa MalUMHa.

OmnwcaHHBII BbIllle MEXaHU3M, B O0IIEM U I11€JI0M, 06GECIIEYrBAET BHICOKYIO
CTeTeHb YHUBEPCATbHOCTH TIPOTPaMM, HAMMMCAHHbBIX Ha Java. OcoOeHHO 3TO
3aMETHO TIPU CO3/TaHUH TIPOTPAMM C TpaduIecKuM HHTEePHEcoMm.

@ HA 3AMETKY

3aberas Bnepen, 0OTMETUM, 4YTO B NJjiaHe CO34aHUsA NMPUIOXeHWUM ¢ rpa-
duryeckmm nHTepdencom a3bik Java 0co6eHHO XOPOoLL.

EcTb ertie omuH BayKHBIHN acmieKT, KacAONTIICS SA3bIKa Java, Ha KOTOPBIA cpasy
X04eTcst 00paTUTh BHUMaHWUE, SI3bIK Java — MOJHOCTBIO 006EKMHO-OPUeHMUPO-
sannbiil 13bIK. CKasaHHOEe 03HAYACT, YTO IS HATIMCAHUS JAKe CaMOM MAJIEHbKOMN
Y CaMOW ITPOCTOI TPOTPAMMBI IIPUJIETCS OTUCATD TI0 MEHBITIEN Mepe OJINH KAACC.
ITO aBTOMATUYECKH CO3/IA€T HEKOTOPBIE TPYTHOCTU B OCBOEHUH TIPEMYZIPOCTEN
Java. OcobeHHo cJI0KHO T€M, KTO He MMEET OIbITa MporpaMMipoBamiist. Beb
(hakTrgecky cpasy, ¢ epBHIX MAroB, TPUXOAUTCS 3HAKOMUTLCS C KOHIIETIIIAEH
00BeKmHO-0pueHmuposantozo npozpammuposanus (coxkparienno OOIT), koTo-
pasi, HaJI0 TIPU3HATh, He caMasl TpuBUaIbHasd. Ho maHWKOBaTh HE CTOUT — MBI
HaiizieM c1toco0 IOHECTH Hy KHbIE CBEJICHVS [IaKe /10 CAMBIX HETIOTOTOBJIEHHBIX
untareseil. [aBroe, 4To6bI OBLIO JKeJiaiie OCBOUTD SI3BIK Java.

MporpammHoe obecnevyeHue

Byov npoxasm mom denv, kozda s cen 3a 6apanxy
amozo nwvirecoca!

U3 x/p «Kaexasckas niennuyas

Ecim opoiitu k Bonpocy (hopMasibHO, TO caM 110 cebe sA3bIK Java — Habop
HpaBUJ, B COOTBETCTBUM C KOTOPBIMU COCTABJSIETCS IPOTPAMMHBINA KO,
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Ho niporpamMMbl Ty TCSI /115t TOTO, YTOOBI OHU BBITIOJTHSIIMCH. A pa3 Tak, TO
HaM TTOHaZ00UTCsI CrielraabHOe MporpaMmMHoe obecriederre. Xopolast Ho-
BOCTb B TOM, 4TO BCE HEOOXOUMOE IIPOrpaMMHOE 00ecrieyeHrue MOKET ObITh
OJIy4YEeHO COBEPIIEHHO CBOOOIHO, IIPOCTO, JIETAIbHO U OECILIIATHO.

@ HA SAMETKY

|_|OHF|THO, 4YTO eCTb N KOMMepYecKkne npunoXxeHmd, npegHa3Ha4eHHble
Aang HanmcaHumsa nporpamMmm B Java. Ho ang peweHna Tex 3agad, KotTopble
Mbl CTaBMM nepen coboi, CTaHOaPTHOrO CBOOOAHO PacnpPOCTPaHAEMO-
ro nporpamMmmMHoro obecneyeHuns 6onee 4em 4OCTaTOYHO.

Yro ke HaM moHagoburcsa? B npunimie, MOKHO 000HTHCH MUHIUMAJIbHbI-
MU cpeficTBaMU B Buie makerta npuioxkennii JDK (coxpamenne ot Java
Development Kit — cpencra paspaborku Java). B cocras makera JDK,
KpPOME TIPOYEro, BXOAUT KOMIUJISITOP, BCEBO3MOKHBIE OUOJUOTEKH, JTOKY-
MeHTanus u ucnoanutenbHas cuctema JRE (cokpamenue ot Java Runtime
Environment — cpena BbINIOJIHEHUS Java) — (paKTUYECKU BUPTyaJIbHAs Ma-
muHa Java. ITaker mpunoxkenuii JDK pacrnpocrpansercst 6ecIiaTHO KOMITa-
nueil Oracle (caiit kommanum www.oracle.com).

@ HA SAMETKY

B cBoe Bpems paspaboTymka Java, komnaHuio Sun Microsystems, no-
rnotuna kopnopaums Oracle. Tak 4To Tenepb NoAOepPXKOW Java-TexHo-
JIOrnih 3aHNMaeTCcs UMEHHO OHa.

Curyarust takast, uto 6e3 JDK Ham He 060#THCH, HO ¥ OIPaHUYMBATHCS
ToJsibko TtakeToM JDK He crout. Ecin orpanndutbest ToibKo naketoMm JDK|
TO TIPOTPAMMHbBIE KOIbI IPUIETCS HAOUPATh B TEKCTOBOM PEIAKTOPE, & KOM-
MTAJIMPOBATh TTPOTPAMMY TIPUAETCS «BPYYHYIO» M3 KOMaHHOH cTpoku. [To-
ATOMY JKeJIaTeJIbHO MCII0JIb30BaTh cpedy paspabdomku (cokpaiierno IDE or
Integrated Development Environment).

Cpema pa3pabOTKU COMEPKUT PEMAKTOP KOMOB, OTJIAMYHK, TTO3BOJISIONINI
B UHTEPAKTUBHOM PEKMME OTCIEKMBATh KO HAa HATMUNE CUHTAKCUIECKIX
omuboK, HabOP MTPOYNX YTUJIHT, TIO3BOJISIIOIINX CIETATH TIPOIECC HATHMCAHMS,
TECTUPOBAHUST ¥ KOMITUJISIIIK TIPOTPAMM ITPOCTBIM, YA0OHBIM U TJIe-TO JaxKe
KOMGOPTHBIM (HACKOJIBKO 9TO BOOOIIE BO3MOKHO). TIpoiie ToBopsi, cpena
pa3paboTKK I0JKHA HUCIIOJIb30BAThCSI — TeM 00Jiee, eCIi YU€CThb, 4TO NMe-
I0TCS OYEeHb IPUJINYHBIE GECTIIIATHO PACIIPOCTPaHIeMble CPe/Ibl Pa3pabOTKHL.
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MporpaMmmupoBaHue Ha a3bike Java

Mb! ocranoBuM cBoOIi BeIO6Op Ha cpeze paspaborku NetBeans. Cpena pacipo-
crpaHsiercst 6ECIIATHO, ee YCTaHOBOYHbIE (haillJIbl MOKHO 3arpy3uTh Ha caii-
Te MOJIEPKKU ITPOEKTa www.netbeans.org.

Jlasiee KpaTKO PACCMOTPHM, KaKOe IPOrpaMMHOE 0GecTiedeH e U OTKY/Ia CJie-
AYET 3arpy3uThb Ne€pe] TEM, KaK Mbl HEIIOCPEACTBEHHO NMPUCTYIIUM K U3y4Ue-
HUIO SI3bIKa ITPOTPAMMUPOBAHUS Java.

3amaya Hala TPOCTas:
*  3arpysuTb M YCTAaHOBUTbH MaKeT npuioxkeHuit JDK;

* mocye ycrtanoBku JDK cremyer 3arpysuTh u yCTaHOBUTH Cpely paspa-
6otk NetBeans.

I[eﬁCTBH?I I10 3arpy3ke u yCTaHOBKeE IIPOIrpaMMHOTO obecrieueHnA BBITIONHA-
I0TCA UMEHHO B TOM ITOPAAKE, KaK OHU IEPEUYNCI/IEHDbI BbIIIIE.

AN BETANMU

Cpepna pa3paboTtkn NetBeans B npouecce paboTbl C NPorpaMmMHbIMU KO-
namm obpautaetca k cucteme JDK. Ecnn cuctemy JDK yctaHoBUTL A0
yctaHoBkM NetBeans, To Bce HaCTpOMkK cpenpl pa3paboTku, CBA3aH-
Hble ¢ JDK, BbinonHsatoTCa aBToMatnyeckn. Ecnmn cuctemy JDK yctaHas-
NMBaTb NMOCe YCTaHOBKW cpenbl pa3pabotkn NetBeans, To HacTpolikn
cpenbl pa3paboTkn NPUAETCS BbIMOAHATL CAMOCTOSTENBHO.

Nrax, B mepByto ouepensp ycranasiauBaeM mnakeT JDK, ams wero mpemsa-
purtesibHO ¢ caiita kommanuu Oracle 3arpyskaeM ycTaHoBOYHBIE (Dailjbl.
Ha puc. B.1 nokazano okHo Gpaysepa, OTKPbITOE Ha CTPaHHMIIE Www.oracle.com.

B pasnese s3arpysok (Bkiaaaka Downloads) ciexyer naiiTu cCBIIKY Ha 3a-
TPY3Ky IPOrPaMMHOTO 0GeCTieYeH s IJIsT Java.

AN BETANMU

CyllecTByeT HECKONMbKO peaakunii, nnn auctpnbytmueos, Java. Hanpu-
Mep, nnatdopma Java ans cosaaHus nporpaMMHoOro obecrneyeHms ypos-
Hs 6oNbLLUMX KOpriopauuii Ha3biBaeTca Java Enterprise Edition (cokpalueH-
Ho Java EE). CtanpapTHada pegakumsa Java npegHasHadyeHa ais co3gaHus
Nonb30BaTENbCKMX MPUNOXEHNA U Ha3biBaeTcs Java Standard Edition
(cokpaueHHo Java SE). Takke cywecTByeT peaakums Java Micro Edition
(cokpaweHHo Java ME), ncnonbdyemasi npu co3gaHnn npuaoXXeHun ang
BCEBO3MOXHbIX MOOWbHbIX YCTPOWCTB. Mbl 6ynemM MCnonb30BaTh CTaH-
napTHyto pegakumio Java Standard Edition (nnun Java SE).
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MporpaMmmupoBaHue Ha a3bike Java

B npurmumie 3xech MOKHO 1pocto 3arpysuth maker JDK, Ho 00brdHO Tipes-
Jlaraercsi ele u crnocob 3arpysku, npu koropom naker JDK wger B KoMmI-
JieKTe co cpenoit paspaborku NetBeans. Ito, moxaayid, Jydiidii BapuaHT,
KOTOPBII ITO3BOJISIET TIOCJE0BATEIBHO YCTAHOBUTH HAa KommbioTep JDK
u NetBeans u3 oiHOro ycTaHOBOYHOTO (hafia.

B mporecce 3arpysku Tmpejiaraetcsi BoIOpaTh THUI yCTAaHOBOYHOTO (haiiia
B COOTBETCTBUU C UCIOJIb3YEMOH ONlepalloHHOM cucteMoit. CuTyanus 1mpo-
WJLTIOCTPUPOBaHa Ha puc. B.3.
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Puc. B.3. Bbi6op ycTaHOBOYHOro aiina B COOTBETCTBMM C UCMNOSb3YeMOoii
OnepaLmoHHON CUCTEMOM

@ HA 3BAMETKY

BHelwHWin BUp canTos, B TOM Ynucne u canT kopnopaumn Oracle, Bpemsi OT
BPEMEHWN MEHSAETCSH, MO3TOMY HE UCKIIIOYEHO, YTO A1 MOUCKA CTPaHULbI
3arpy3km NporpaMMHOro obecneyeHns NpMOeTcs NPoOsSBUTb HEKOTOPYIO
n306peTaTenbHOCTb.

Ecimu co crpanuiel kopriopanuu Oracle 3arpyskaercst ycTaHOBOUHBIN (haiis
cpasy asna JDK u NetBeans, To Bce, 4To ocTaeTcsi — BBINOJHUTH YCTAaHOB-
Ky. Boimosisiercst ona mpocTo, Tak 4T0 KOMMEHTHUPOBATD 3/1eCh 0CO00 HEYETO
(coBcemuIIpe TaraeMbIMU B ITPOIIECCE yCTAHOBKH HACTPOMKAMM JIydllle COTJia-
cutbes). Ecam ke 110 KakuM-TO NPUYMHAM 3arPysKaeTcsl U yCTaHaABJINBACTCSI
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Tosibko nakeT JDK, To mpunercsa otaenpHo 3arpy3uTh elie ¥ yCTaHOBOYHBIH
daiir 1st cpenpl paspaborku NetBeans. B atoMm cirydae nepexogum Ha cTpa-
Huity www.netbeans.org mpoexra NetBeans, kak nokazano Ha puc. B.4.
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Puc. B.4. CtpaHnua www.netbeans.org npoekta NetBeans

3areM TiepexofnM K CTpaHUIle 3arPy3KU YCTAHOBOUHBIX (haitnoB cpenbl Net-
Beans, Ha KOTOpOIi ciieryeT BhIOpaTh BEPCHIO CPEIbl [ist 3arpys3ku (puc. B.5).

Pastble Bepcuu cpeibl pa3paboTKU OTINYAIOTCST, KPOME sI3bIka MHTepdeiica,
TOJIEP’KUBAEMBIMU TEXHOJIOTUSIME (CIOZIA BKJTIOYAIOTCST PA3HbIE PEAAKITIH
wiaThOPMBI Java U ellle HECKOTBKO MOTIOJHUTENBHBIX SI3BIKOB MPOTPAMMU-
poBatust). Bepcust poskHa ObITh TaKOH, 4TOOBI B Hell MOAIEPKUBATACH Pe-
nakius Java SE. Ecsin BO3MOKHOCTH aIiiapaTHOTO 00eCTIeueHus MO3BOJIsI-
10T, MOJKHO TOPEKOMEH/IOBATH BEPCHIO CPE/Ibl Pa3pabOTKU ¢ MAKCHMAIbHBIM
HaBGOPOM TO/IEP;KUBAEMBIX TEXHOJIOTHIA.

[Tocuie BoIGOPa Bepcuu cpebl paspaboTku NetBeans sarpyskaercst ycTaHOBOY-
HBIH (haiis, TIocIe Yero ycraHaBInBaeTcst cpezia paspaborku. Ha aTom npeBa-
pUTeTbHAs TIOITOTOBKA K HAIMCAHUIO TIPOTPAMM Ha Java 3aBepiiaercs. 3ame-
THM JIMIIIb, YTO €I OIHA II0JIE3HAST CTPAHMIIA HAXOIMTCSI ITO a[[PECY WWW.java.com.
Ha puc. B.6 nokasano okHO Gpaysepa, OTKPbITOE Ha JaHHON CTPAHMIIE.
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Puc. B.6. OkHo 6pay3epa OTKPbITO Ha CTPaHMLLE www.java.com MOAAEPXKM Java

Ha crpanuiie MokHO 3arpyskaTb 0OHOBJICHUS TIaT(HOPMBI Java, KOTOpBIE Mo-
SIBJIAIOTCS TOCTATOYHO YaCTO.
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BeeneHve

Cpepa pa3pab6oTku NetBeans
Sameuamenvras udes! Ymo g ona mue camomy

6 z0J06Y He npuuma?

U3z x/¢p «Hponus cyovbol, unu C rezxum napom!s

Bce mpoexTsr (mporpaMMmbl), paccMaTpuBaeMble B KHUTE, TECTUPOBAINCH
B cpene paspaborku NetBeans. Uurareao peKOMEHIyeTCsl UCIIOJIb30BaTh
3Ty XKe cpely pa3paboTKu (¢ APYroil CTOPOHBI, He BCe peKOMeHIanu 00s13a-
TeJIbHBI K MCIIOJTHEHUIO ).

B sir060M cirydae, yMECTHO YAETUTh XOTh HeOOJIbINOe BHUMAHUE MTPUJIOKE-
auio NetBeans.

Ha puc. B.7 mokasaHo, Kak BBITJSIAUT MycToe OKHO (6€3 OTKPBITOTO B HEM
mpoekTa) cpembl pazpaborku NetBeans.

| € MetBeans IDEG.2 = o )

File Edit View Mavigate Source Refactor Rum Debug Profile Team Tools Window Help |Q~ Search {Ctri+4T) |
£ o a5 < EE T N 1 . B 2
THES @[ @ T

Projects & [Files | Services =

b-iR-@-

@ | ms

Puc. B.7. BHelwHWi BUA, okHa cpeabl pa3paboTtkm NetBeans

Ocobennoctu pabotel ¢ npusiokeHreM NetBeans MoryT GbITh TIpeMeToM
OT/eJIbHOI KHUTH. B HalM maHbl 9T0 He BXOAUT. MBI PaCCMOTPUM JIMIIb
HEKOTOpbIe HanboJiee BasKHbIE ONEPAIlUK, KOTOPbIE YUTATETIO IIPEACTOUT BbI-
IIOJTHATH B IIPOIECCE HATIMCAHUST TIPOTPAMMHBIX KOJIOB.

YroObl HE OTBJIEKATHCSI B OCHOBHOI YacTH KHUTH Ha OTMCAHME MaHWITYJIsI-
Ui ¢ ameMeHTaMu nHTepdeiica mpumoxkenns NetBeans, caemaem ato 3aba-
TOBPEMEHHO. A IMEHHO MHTePeC MPECTaBISAIOT TaKne eHCTBUS:
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MporpaMmmupoBaHue Ha a3bike Java

* CO3[IaHUE HOBOTO TIPOeKTa (BBIMOJHSIETCS TMPU HATTMCAHUKW HOBOU TIPO-
TpaMMBbl );

*  KOMIIWJISIIIMS U 3AILyCK Ha BBIIOJIHEHUE IPOTPAMMBI;
*  3aKpBITHE OTKPBITOTO MPOeKTa (TPOTPAMMBI );

*  OTKPBITHE YK€ CYNIeCTBYIONIErO MPOEKTA.

Terepb 060 BCeM TI0 TIOPSIZIKY.

Co3paHue HOBOro NnpoekTa

Cosganue HOBOH IPOrpaMMbl O3HAYAET CO3JAHME HOBOTO IPOEKTa. UTOObI
cosath HOBBIN 1poekT, B MeHio File BoiOupaem komanay New Project, kak
MmokasaHo Ha puc. B.8.

) NetBasns IDE£0.2

Edit View Mavigate Source Refactor Run Debug Profile
T Mew Praject... Ctrl= Shift=h

9 HewFile... [}cm-w

| =
B OpenProject... Chrl=Shift=0) |
Open Recent Project »
Cloze Project

Puc. B.8. CosgaHue npoekTta ¢ nomoLubio komaHasl New Project n3 meHio File

AJlbTepHATUBHBIH C1T0CO0 CO3MAHUST IPOEKTA — MIEJTKHYTh KHOIKY C JKEJITON
MAIKOM ¥ 3eJIEeHIM 3HAKOM <ILTIOC» Ha MaHeJM HHCTPYMEHTOB, KaK MoKa3a-
HO Ha puc. B.9, win HaxkaTh kom6uHanuio kaasuin <Ctrl>+<Shift>+<N>,

) NetBaans IDEED.2
File Edit View Mavigste Source Refactor

EIE[]\@ &
LProlects Sy o et (Cut SN

Puc. B.9. [1na co3aaHnsa HOBOIro NpoeKTa BbIMOJIHAETCS LLENHOK Ha KHOMKe Ha naHenun
VHCTPYMEHTOB

Ha caenytoriiem arare otTkpbiBaetcs auanoroBoe okno New Project, B koto-
poMm ecTh Ba paszesa: Categories u Projects (puc. B.10).

B pasnesne Categories BoiGupaem mosuinio Java, a B paszese Projects Bbi-
6upaem nosunuio Java Application, mocie dero mieskaeM KHONKY Next.
B pesyibrare otkpoercst guanorosoe okHo New Java Application, mpex-
cTaBJeHHOe Ha puc. B.11.
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BeeneHve

| @3 New Project =
Steps Choose Project
L Choase Projeck Q Fiter: |
Categories:

Brojecis:
- [&
& Jave Class Library
&5 Java Praject with Existing Sources
|3 Java Free-Form Project

Desaiption:

Creates a new Java SE application in a standard IDE project, You can s generate & main dass
in the project. Standard projects use an TDE-generated Ant build seript to build, run, 2nd debug
your project.

zack | [ met> [ Foen | [ caned [ b ]
R

Puc. B.10. Bui6op Trna npoekTa B okHe New Project

| 3 New Java Application =
Steps Hame and Location
% S P ProjpctMame:  [D)
2, Name and Location [

ProjectLocatian: |D:\Bocks

BrojectPolder:  |B:'Bocks|Demokpolication |

17 Use Dedicated Foider for Storing Libraries

Lbearies Feldzr: | || Browse.. |

Different users and projects can share the same compdation
lioraries (se2e Help for detads).

] Create Main Class |Demg

<Back | [ Next> [ ﬁmshg[ Cancd | [ meb |

Puc. B.11. OnpegeneHre 0OCHOBHbIX MapaMeTPOB NPOEKTa B OKHE
New Java Application

B oxme New Java Application BBITOSHSAIOTCST TaK¥e HACTPONKU TIPUIIOKE-
HUS, KaK €ro Ha3BaHWe ¥ MeCTO XpaneHus ¢aiyioB mpuiaoxeHus. B vactHoc-
T, B oie Project Location ykaspiBaeTcs KaTauoT, B KOTOPOM XPaHSTCS
daiiner ipoexTa. st ynobersa Boibopa nmeercst kuonka Browse. Ilerdox
Ha KHOITKE MPUBOIUT K OTOOPAKEHUIO THATOTOBOTO OKHA BHIOOPA KATAJO-
ra. B nmosne Project Name 3aj1aeTcst Ha3zBaHue 1poekTa (371eCh Mbl Ha3BaJIH
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MporpaMmmupoBaHue Ha a3bike Java

mpoekt DemoApplication). TToste Project Folder zamosHsiercst aBToMaTndecku,
a ot nosie Create Main Class Jryudiiie 3am0IHUTD: TOJI€ aKTUBHO TIPU yC-
TAHOBJIEHHOM ()JIa’KKe B ONIMH CJieBa OT Ha3BaHUS I0JIsI, @ B CAMOM TI0JIe
BBOJINTCSI HA3BaHUe [l [JIABHOTO KJIacca IIPOrpaMMbl (B PacCMaTpUBAEMOM
pUMepe IJIaBHBII Kiacc HaszbiBaeTcs Demo).

B RETANMU

Kak oTmevanoch paHee, nobas nporpamMmmMa Ha s3blke Java CoaepXuT onm-
caHue xoTa 6bl 0OAHOro Knacca. Ecnu peds He nget o6 annnerax, To Cpean
KJ1aCCOB MPOrpaMmbl €CTb OfIVH, KOTOPLIA HAa3bIBAETCS MMaBHbIM K/TaCCOM
nporpamMmmsbl. Knacc conep>XuT KOA rMaBHOro MeToAa, U 3TOT KOZ, BbIMOJIHS-
€TCS NMpu BbINOJIHEHUN NMporpammbl. Mpole roBops, MaBHbIl Klacc nNpo-
rpamMmbl COOEPXMUT KOA, BbIMNOMHAEMbI MpW 3anycke nporpamMmel. B none
Create Main Class yka3biBaeTcs Ha3BaHue 4J1s [MTaBHOro kjilacca nporpam-
Mbl. Boob6LLie, Ha3BaHMe 3TOro Kacca 3a4aeTCsi HEMoCcpPeaCTBEHHO B NPO-
rpaMMHOM KoAg, HO OJ151 KOMNUASALUMK NPOorpamMMbl OHO JOJKHO COBNaaaThb
C UMEHeM, yKa3aHHbIM )11 [JTaBHOMO Klacca Npu Co3aaHnm NpoekTa.

Mo ymonyaHuio B none Create Main Class npennaraetcsa TekctoBas
CTpoka B popmarte ums.umg (MMS1, ToUka, 3aTeM eLle ogHo ums). Ecnum octa-
BUTb B MNOS€ TAKOM «TOYEYHbIM» TEKCT, TO MEPBOE UMS (A0 TOYKWN) ABASETCA
MMeHeM nakeTa, a BTOPoe UMS (Nocsie TOYKN) ABISETCH UMEHEM MMaBHO-
ro knacca. Ecnu Tak, 10 Kog, nporpaMmel CneayeT HaunHaTb C UHCTPYK-
umm package, NOCIIe KOTOPOW yKa3blBAETCH MMS NakeTa (MepBoe UMA nepes,
Toukow). Hanpumep, ecnu 6bl B none Create Main Class 6b1510 ykasaHo
mypack.Demo, TO KO, NPOrpamMmbl AOMKEH Obln Obl HAYNHATLCS MHCTPYKLMEN
package mypack (3akaH4YMBaeTCs TOUKOM C 3ansToin). Mbl Byaem obcyxaaTtb
paboTy C NakeTamu, HO HEMHOIO No3xe. Noka xxe pekoMeHayeTCs B none
Create Main Class npocTo yka3aTb MMs IMIaBHOrO Knacca.

[Mocse memuka va kuonke Finish cosmanme HOBOTO mMpoekTa 3aBepIieHo.
Ha puc. B.12 nokazaHo OKHO cpe/ibl pa3paboTKK ¢ OTKPBITBIM B HEM BHOBb
CO3/IaHHBIM ITPOEKTOM.

B mpaBoii wactu okHa cpesbl pa3paboTK 0TOOPAKAETCs] BHYTPEHHEE OKHO
pefakTopa KOIOB € KOAOM TJIaBHOTO Kjacca (OKHO HasbiBaeTcs Demo.java).
B roBOoM mpoekre oTobpakaercs mabIOHHBIA KO, KOTOPBIA Ha CAMOM JeJie
0OBIYHO yIAJISIETCST, © BMECTO HETO BBOIAMTCS TOT KOJI, KOTOPBIN HY KEH.

@ HA SAMETKY

Ecnn no kakMm-TO MpuyMHam Kop, MaBHOro knacca He oTobpaxaeTcs,
B JIEBOI BEPXHEWN YacTu OKHa cpenpbl paspadoTky HAXOAMM BHYTPEHHEEe
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BeeneHne

OKHO C Ha3BaHueM Projects. B HeM eCTb packpbIBaIOLLMIACS NMYHKT C Ha-
3BaHMeM NPUNoXeHNs. ECnn packpbiTb 3TOT NYHKT, MOXHO YBUOETb NO3U-
LMo C Ha3BaHneM garna Demo.java 45 raBHOro knacca. J1BoOMHOM LWenyok
Ha Ha3BaHWK Demo.java NPUBOAMT K OTOOPAXEHWNIO KOAa MMaBHOro knacca.

) Demopplication - HetBeans IDE£.0.2 = =
File Edit View Mavigate Seurce Refactor Run Debug Profile Teamn Teols Window Help |Qv Search (CH+)
PSS D@ QT EP-B-G-
|Projects #|Files | services | ] EEEE
E}-@ Cemoppication i@ | | & oE &
- [} Sauwee Packages = == =
£ <default package> | — [T
[ Librares L
|
N E
2 E
9 = gauthor ceit 3
taf by
—_—— ot — —_— 11 public class Demo {
Demao - Navigator # Ell s
lMamber\s || cEmply> = |E 13| &
iy Dema 14| | * @param args che command lins arguments
== (fp main(Sting ] args) 15 = /
15 public static void main(Stringl]l args) { =
17! | /7 ToDO code spolication logic hede
18| - b
18|
20 H
21| -
w = il il '
& DDEE @ |E E 5 "
a)| 11 | s

Puc. B.12. OkHo cpenpl pa3paboTkn NetBeans ¢ OTKpbITbIM HOBbIM MPOEKTOM

Ocrasioch HaGpaTh KO/ IIPOrPaMMbl, OTKOMITUJIMPOBATh €r0 U 3allyCTUTh Ha
BBITIOJTHEHUE.

Komnunsuusa n 3anyck nporpamMmmbl Ha BbiNnOoJIHEHUe

Jlnst tectupoBanus GpyHKIIMOHATBHOCTY TpuJioskenust NetBeans B pefakro-
pe KOJIOB BBOJIMIM OU€HbB IPOCTO KOJI, KOTOPBIiA ecTh B incTunre B.1.

Jinctunr B.1. MporpammHbiii kog npoekta DemoApplication
class Demof
public static void main(String[] args){
System.out.println("Java & NetBeans");
}
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Kax Beiroigant okuo mpusioskernst NetBeans ¢ BBeZleHHBIM KOJIOM B PEaKTO-
pe KOZIOB, TTOKa3aHo Ha puc. B.13.

| ) DemoRpplication - NetBeans IDE£0.2 =8 =

File Edit View Mavigate Source Refactor Run Debug Profile Team Tools Window Help Qr search [Civl+D)
NS D @ i ] Q@-T W DG
L

[Projects #[riles [services | @[} pemojava 5] Run Project (Demogpplication) ()] 1 =) (=)
=& icat Sorce | ristory ([ - B -|Q RS BE(FLB|EHr E
T u

i class Demof

2B public static void main(String[] args){
h

4

5

Ii.l-'\'a Libraries . System.out.printin("Java & Met = |

il

Puc. B.13. Komnunaums nporpaMmbl 1 3anyck ee Ha BbINOoJIHEHWE

AN BETANM

Ha paHHOM 3Tane CMbICN KOMaHA 13 NPUBEAEHHOMO BbilLe NPOrpPaMMHO-
ro KoJa He Tak YX 1 BaxeH. AHann3mpoBaTb KoAabl Mbl 6yaemM B OCHOBHOW
4yacTu KHUrK. MNoka xe OTMETUM, YTO MHCTPYKUMeEN class Demo Ha4MHaeTcH
onucaHne knacca. Camo onmcaHue 3aknio4daeTca B GUrypHole CKobku
{wn}. B knacce onncbIBaeTCs rMaBHbIi METOL NPOrpamMmbl, KOTOPbLIA Ha-
3biBaeTcd main(). B Tene meToaa BbINOMHAETCS BCEro 0gHa koMmaHaa System.
out.println("Java & NetBeans"), KOTOpOW B OKHE BblBOAA OTOOpaxaeTcsa coobLue-
Hue Java & NetBeans.

JI8 KOMIIUIIATINY TPOTPAMMBI U 3aITyCKa ee Ha BBITTOJIHEHNE IeJIKaeM KHOTI-
Ky C 3eJIEHOU CTPeJIKOl Ha TTaHe MHCTPYMeHTOB (cM. puc. B.13).

u =N
[remers - ||[zempry> - |
Sy Dema ‘ U !
- (fy main(3tring(] args) (5 Dema E
| output - (run) =/ =
| cun: i

R ;7.:\\.‘.:\ & NetBeana

"D BUILD SUCCISSTUL {total time: B seccnds)
&=
_ 3
i [EMDEE) & G +& Il
)| 52 | s

Puc. B.14. Peaynbrat BbINOJIHEHUSA NPOrpaMmmbl 0To6paxaeTcst BO
BHYTPEeHHeM okHe Output

Ecimi KoMIuIisiiyst IIpoiieT yaaqHo, B HUKHEH 4acTh OKHa cpe/ibl paspaboT-
KM BO BHyTpeHHeM okHe Output nosisisiercst coobuienne Java & NetBeans, kak
3TO MOKa3aHo Ha puc. B.14.
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[Ipomie ToBOPS, pe3yIbTAT BHITIOJTHEHUS TPOTPAMMBbI TAKOM:

Pe3ynbTaT BbINOMHEHUS NporpamMmmsbl (M3 nucturra B.1)

Java & NetBeans

3amMeTuM, 4TO OTKOMIIHJINPOBATD U 3aIyCTUTH IIPOTPAMMY Ha BBITTOJHEHUE
TaKKe MOKHO ¢ TToMoIIbio KoMan il Run Project 3 menio Run (puc. B.15)
W HaxKaB KiaaBuiry F6.

) DemoApplication - NetBeans IDES.0.2 [
File Edit View Mavigate Source Refactor Debug Profile Team Tools Window Help Qi Search (Ctr+1)
i 1::__] TEI g % ! = |'<¢eé [ Run Project (DemoApplication) % F6
: : s =]
| Test Project (DemoApplication) Alt+F6

Projects ¥ | Files |services | El
- DemoAppication T Build Project (DemoApplication) F11 € % | &5

E}lg Source Padkages % Clean and Build Project (DemoApplication) Shift+F11 e —

B+l <defult package> Batch Build Project... (DemoApplication) bas)
@ Demo.java ns™)
G (B Librares Set Project Configuration I
Set Project Browser L

Puc. B15. AnstepHaTmBHBI CNOCOO KOMMUASILUKW U 3amnycka NporpaMmmbl Ha
BbIMOJIHEHME C MOMOLLbIO KOMaHabl Run Project 13 meHio Run

AN DETANMW

dainn ¢ Java-nporpamMmoii MMeeT paclumpeHue .java. B obuwiem cnyyae
nporpamma, HanncaHHas Ha a3blke Java, MOXET COAEeP>KaTb HECKOIbKO
knaccoB. MNpu KoMNUASAUMK oS KaXA0ro kiacca co3naeTcs OTAENbHbIN
dann. HaseaHue Takmx ¢pannos CoOBNagaeT C Ha3BaHMAMN COOTBETCTBY-
IOLLMX KJTACCOB, a paclumpeHuns y paiinos .class.

3akpbiTUe NpoekKkTa

Yro0Bl 3aKPBITh MPOEKT, JOCTATOYHO €r0 BBIJAETUTb BO BHYTPEHHEM OKHE
Projects, e KHyTh TPaBON KHOMKOM MBIIIA ¥ B OTKPBIBIIEMCS] KOHTEKCT-
HOM MeHIO BhiGparh KoMamay Close, kax mokasaro Ha puc. B.16.

Emte oaus ¢roco6 coCTOUT B TOM, 4TOOBI TIPH BbIJIEJIEHHOM IIPOEKTe (B OKHE
Projects) B menio File Boi6pars komanny Close Project (puc. B.17).

Ecui HyKHO 3aKPBITh BCE OTKPBITBIE TIPOEKTBI, MOKEM BOCIIOJIb30BAThCST KO-
manzoii Close All Projects (cm. puc. B.17).
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| (] DemoApplication - NetBeans IDE2/0.2
_HI:‘_ Edlit View Navigate Source Refactor Run Debug Profile Tesm Tools Windaw Help _LQT
Q- THD B G-
Services
ER Rrenonccicatan | ‘-?Mc:]H'swrr BPE-EB- AT FRLIFERIE
I’h Hew class Demo(
Build a public static void main(Stringl] azgs){
Syscem.out.printlin("Ja & RetBeans"):
Clean and Build ! 3
Clean 3
Generate Javadec
Run
Debug
Profile
Navigator| Test AlerFS
IMembers Set Cenfiguration k
E& Dt; Cpen Required Projects (3 ! 1]
Close h ] e >
1t - Demoapplication {run) &
Rename... i
Mave... Java & MetBeans
e BUILD SUCCESSSUL [tetal time: & seconds)
Delete Delete

Puc. B.16. Bui6op komaHabl Close B KOHTEKCTHOM MEHIO MPOEKTa s ero 3akpbiTUs

| € DemoApplication - Neteans IDE .02
[File] Edit View Navigate Seurce Refsctor Run Debug Profile Tesm Tools Windew

P ew Project.. Ctrl+Shift+ N 0 9' "‘H“ E D

3 Mew File.. Crl+N

5 Open Project.. Ctrl+Shift+ 0

Open Recent Project

Close Project (DemoApplication) Nic stacic woid me
Close Other Projects b Byatem.ous.println
Close All Projects
Open File...

Open Recent Fils ’

Puc. B.17. 3akpblTe npoekTa ¢ nomoLbio komaHasl Close Project 13 meHtio File

OTKpbITUE CYLLECTBYIOLLLEro NpoeKTa

MHora Heo6X0IMMO OTKPBITH TPOEKT, KOTOPBIH OBLT co3/aH paHee. B takom
caydae moJiesubim crarer noaMerio Open Recent Project us menio File, ko-
TOPOE COMIEPKUT HA3BAHWS HETABHO OTKPHIBABIIMXCS MPOeKTOB (puc. B.18).

| [ MetBesns IDE
ile| Edit View Mavigate Source Refactor Run Debug Profile Team Tools
| %] Mew Project.. Ctrl+Shift+d 1@-T
P9 Mew File.. Ctrl+N —
8 open Project.. Ctrl+Shift+0 | ]
Open Recent Project 1‘ & DemoApplication
Close Project | L\\?

Puc. B.18. Bbi6op npoekTa ans oTkpbITUs B cnvcke nogmeHio Open Recent Project 13
mMeHio File
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BeeneHne

Eciu B mento File BeiOpats komatny Open Project (puc. B.19), otkpoercst
JIMAJIOrOBOE OKHO, B KOTOPOM BBIOMPAETCST MAlKa, CoJepsKaliasi HHTEPECyIo-
MU HAC MTPOEKT.

| ) MetBeans IDEGO.2
[File] Edit View Navigste Souree Refactor Run Debug
| ] Mew Project... Ctrl+Shift+N
P Mew File.. Ctrl+N
|28 Open Preject... Crl+Shift+0
. Open Recent Project Q *
Clase Project
Close Other Projects

Puc. B.19. OTkpbITYEe npoekTa ¢ NoMoLLbio koMmaHab Open Project n3 mexio File

Haxomerr, MOXHO BOCIIOJIb30BaTbhCS CIIEIIUAILHON KHOIKON Ha MaHeJIN WH-
CTPYMEHTOB, KaK TloKa3aHo Ha puc. B.20.

| €3 NetBeans IDEB0.2
File Edit View Mavigste Source Refactor Run

|y ae (PE S :
| .% & il
 Projects “l F| Open Project... (Ctrl+Shift+O T |

Puc. B.20. 115 OTKpPbITVS TPOEKTA BbIMOIHAETCS LLLEMHOK MO KHOMKE Ha NaHenm

WNHCTPYMEHTOB
Eme omun cmoco® OTKPBITH IIPOEKT — HAKaTh KOMOMHALMIO KJIABUII
Ctrl+Shift+0.

O KHure

bwisarom maxue cyuau, K020a HEeNI0X0 U cospantv.

Hs 1/ «Hponust cyovbol, unu C rezkum napom!s

Heckosbko c10B XoueTcst ckazaTh coOcTBeHHO 0 KHure. Kak ormeuanoch
B CaMOM Hauajle, KHUIa O TOM, KaK [IpOrpaMMUPOBaTh Ha Java. Mbl HauHeM
C CaMBbIX ITPOCTBIX Belllell U IMOCTEIIEHHO PACCMOTPHUM IPAKTUYECKU BCE OC-
HOBHBIE TEMBI, KOTOPBIE TaK WM WHa4de GOPMUPYIOT MAPIUTMYy TIPOTPaM-
MUpOBaHUA Ha Java. /[asee MPUBOANTCA CIIMCOK HEKOTOPBIX T€M, KOTOPbIE
paccMaTpUBAIOTCS B KHUTE:

* 6a30Bble IPUEMbI CO3/[AHNUS TIPOTPAMM Ha Java;

e KJIACCHI U OOBEKTHI;
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* IeperpysKa MeTOJIOB;
e 1aM06/1a-BbIPAKEHMUSI;

*  HacJeJOBaHKE U IIEPEOIPEIEIEHUE METOIOB;

*  MCHOJIb30BaHue HHTeP(ENCOB;

*  00paboTKa MCKJIIOYUTETbHBIX CUTYaIUII;

*  MHOTOIIOTOYHOE IIPOrPaMMUPOBAHMUE;

*  060061IeHHBIE KJIACCHT;

*  Co3jaHMe NpUIOKeHuii ¢ rpaduuecknm uHTepdeiicom;

® CO3JaHue aIlIlJIeTOB.

CIHCOK He SIBJsIeTCs HCYEPIIbIBAIOIM, TaK 4YTO, IOMHUMO IIE€PEYNCJIEHHOTO
BbIIIE, KHUTA COAEPKUT 06cy>1<1[eH1/1e MHOT'MX WHBIX BOIIPOCOB M ME€XaHU3-
MOB.

Jlnst ynobcTBa yCBOEHMsI MaTepuaia KHUra pa3buTa Ha OTHOCHTEJIBHO He-
Gospiniue raaBbl. Kaxkmast riaBa COAEpPsKUT MPUMEPDI PEIIEHNS Pa3IMIHbIX
3ajiad. B KoHIle KakI0il TIaBbl €CTh KpaTKoe pe3iomMe, 00erdaroriee yCBo-
eHue MaTeprasa IJaBbl. XOUeTcsl BepUTD, YTO KHUATA CTaHET HaJIesKHBIM T10-
MOIIHUKOM JIJISI BCEX, KTO M3y4YaeT SI3bIK MIPOrPAMMUPOBAHS, B TOM YHUCJIE
U JIJISI TEX, KTO OCBAaUBAET MMPEMY/IPOCTH Java cCaMOCTOSTENbHO.

OGpaTtHas CBA3b C aBTOPOM
Ecnu on ssumcst ewe pas, mo nododxcocem 0om.

U3z x/¢p <Hponus cyovbol, unu C rezxum napom!s

ABTop kuuru — Aznexceti Huxonaesuu Bacunves, podeccop kadeaps Teo-
petudeckoit ¢pusuku KueBckoro HaIlMOHATBbHOTO YHUBEpCUTeTAa nMeHu Ta-
paca IlleBuenko. ABTOp KHUT 11O MTPOrPAMMUPOBAHUIO U MATEMATHUYECKOMY
MojieinpoBaHuio. bosee moapobHy0 nHMOPMAIINIO MOKHO HAWTH Ha caiire
www.vasilev.kiev.ua. Borrpocs! 1 3ameuaHmst MOKHO HAITPaBJIATD 110 3JIEKTPOHHOMN
mmoure alex@vasilev.kiev.ua.



Mmasa 1

NMPUCTYNAEM
KNMPOrPAMMUPOBAHUIO

— Kyoa 6ot mens neceme?
— Hascmpeuy meoemy cuacmoio.

U3z x/p «Hponus cyovbwl, unu C neezkum napom!s

Mp1 nipuctyIiaeM K U3y4eHUIo s3bIKa TporpaMmupoBanusd Java. Ilepsoe, uto
MBI C/IeJTaeM, — HaruieM HeOOJIbIy 0 porpaMMy. 1 XOTsi Mbl elile paKTH-
YeCKU HWYETO He Y3HAJIU O SI3bIKE Java, HamucaTh MePBYIO IPOTpaMMy Ham
3TO HE MTOMeIIaerT.

NMepBasa nporpamma

— Hy naono, xyoa examwv?
— lonsmust ne umero.

U3 x/¢p «Hponusi cyovbol, unu C rezxum napom!»

Hanmcanne mporpaMMbl HAUMHAETCS € ONPeIeIEHNS 3a7[a9i, KOTOpast A0JLK-
Ha OBITh pellieHa, WK [eJId, KOTOpast A0JKHA ObITh JOCTUTHYTA TIPU €€ Bbi-
noHeHun. [lesp y HaC mpocTast: Tpu BBITIOJHEHUH TTPOTPAMMBI JIOJIKHO TI0-
SIBJISITBCST TUAJIOTOBOE OKHO € TEKCTOBBIM coobIieHneM. Takast 3aaya B Java
pelIaercst UCKIIOYUTEAbHO IPocTo. [ToHagoOUTCs BCEro HECKOIBKO CTPOYEK
KOJIa.

Co3paHue nporpamMmmbl

[TockombKy pedn UET 0 TEPBOM IIPOEKTE, MBI IIOCTYITNM TaK: CHaYasa co3/a-
ITIM TIPOTPaMMy, TOCMOTPHM, KaK OHa BBITTOJHAETCS, & YiKe 3aTeM TTPOaHaJIH-
3UpyeM ITPOTPAMMHBIN KO,

MprI ncnosib3yeM IPOTPaMMHBIN KO/, Tpe/ICTaBAeHHBIN B iuctunre 1.1.
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Jinctunr 1.1. NporpammHbiii kog npoekta ShowMeAWindowApplication
import javax.swing.JOptionPane;
class ShowMeAWindowDemo{
public static void main(String[] args){
JOptionPane.showMessageDialog(null,"MepBas nporpamma Ha Java!");

}

Kox coBcem ueGoupimoii. Heo6xommumo co3marth HOBBI TIPOEKT U BBECTH
B OKHO pe/IakTopa IIporpaMMHbIil kKo u3 smctunra 1.1. Kak npu atom MoxkeT
BBITJISIZIETH OKHO cpefbl pazpaboTkn NetBeans ¢ KooM mporpaMMBl, MoKasa-
no Ha puc. 1.1.

) ShowiMeAWindewApplication - NetBeans IDE 50,2
File Edit View Mavigate Source Refactor Run Debug Profile Team Tools Window Help Qr Search ([Cirl+)
T dhe = Sl B 1 & -5 r I R B o .
PEES DO et QT B LS -@
- - b

[Proiccts # |Files | Services | &1 [[E sh donDemo java &) A E i L=

|-y showmeavindowagpication Sawee | Hetory | [ F " - s g :i:‘|
1| B import javax.swing.JOptionPane: ]
2 clazs ShowMedWindowDemo {
3||E public static void main(Stringl] args)({
4 JoptionPane. showMessageDialeg(null, "Mepsan nponpss He Javai®):
5 3

Havigator & B[ g 1 e

[Mmu - ||f.en-|r.';.s - |\

Ty ShowedlindonDemo

Puc. 1.1. OkHo cpeabl pa3pabotku NetBeans ¢ kogom nporpammel

B BAETANN

HanomMHMM anroputMm co30aHuMs HOBOro MPUIOXEHUS B cpene pas-
paboTtkn NetBeans. [ns Hadana B meHio File Bbibupaem komaHay
New Project. B okHe New Project B pa3nene Categories BbiOvpaem
nyHkT Java, a B pasaene Projects Bbibupaem nyHkT Java Application.
B okHe New Java Application B none Project Name yka3biBaem Ha3Ba-
Hue ShowMeAWindowApplication ons nmeHn npoekTa, B none Project Location
3a[1aeM MECTO COXpaHeHus NpoekTa, a B nose Create Main Class yka-
3blBaeM HasBaHue ShowMeAWindowDemo Oonsi rnaBHOro knacca (OH Xe eaunH-
CTBEHHbIN), KOTOPbIN CO3JaeTCs B NporpaMmme.

[l KoMIUIIATIAY M 3aITycKa TPOrpaMMbl Ha BBITIOJTHEHUE TIeJIKaeM Ha Tia-
HeJIU UWHCTPYMEHTOB TI0 KHOTKe ¢ 3eseHO cTpenkoit (cM. puc. 1.1) wam
BbiOMpaeM B MeHio Run xomanay Run Project. B pesyibrare naumnaer
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BBITIOJTHSTBCSI TIPOTPAMMa U Ha 9KPaHe IMOSIBJSETCS IUAJIOroBOe OKHO, Kak
Ha puc. 1.2.

Mesege =)
o
@ Mepeas nporpamma Ha Javal

Puc. 1.2. B peaynbraTte BbINOJSIHEHNS NPOrpaMMbl 0TOOpaxaeTcs AManorosoe
OKHO C COObLLEeHNEM

Oxno HaspiBaercss Message (HasBaHue OKHa OTOOpaskaeTcs cjieBa BBEp-
Xy B CTPOKE Ha3BaHMsI), COAEPKUT MHMOPMAIIMOHHYIO TUKTOrpaMmy (KpyT
¢ 6ykBoii i BHyTpH), TeKcT [lepsas nporpamma Ha Java!, IToji KOTOPBIM PacIoioKe-
na knonka OK. IIpu memruke mo kaonke OK mau cucteMHOI MTUKTOTpaMMe
(C KpecTUKOM) B ITPABOM BEPXHEM YIJIy OKHA OHO 3aKPbIBAETCS, & TPOrpaMMa
[peKpalaeT BbIIOJHEHHE,

AHanns nporpamMmmMHOro Koga

Terneps mnpoananuaupyeM Koj mporpammbl. Camast TiepBasi WHCTPYKIUS
import javax.swing.JOptionPane Heo6xomuMa [JIsT MCITOJB30BAaHUS B IIPOTPaMME
kuacca JOptionPane u3 6ubmoTekn Swing.

@ HA 3AMETKY

BubnnoTeka Swing copepXxunT Habop KNaccoB Ans pa3pabdoTkm NPUIoxXe-
HUI ¢ rpadunyeckum nHTepdencom. ABnaeTcs HEOTbEMIEMOWN YacCTbiO
nnatdopmbl Java. C 6MbnnoTekon Swing Mbl NO3HAKOMUMCS Nobnunxe
HEeMHOro no3xe, korga 6ygemM paccmatpmBaTb CO34aHUE MPUIIOXEHUIA
c rpadpmnyecknm nHtepdencom.

JleJ10 B TOM, 4TO INAJIOTOBOE OKHO B HaIlei IIporpaMmme 0ToOpaskaeTcst ¢ 1Mo-
MoTIbIo MeTozia showMessageDialog(). To ctaTndeckuii MmetTos kracca JOptionPane —
MIPOITle TOBOPsI, METOJ OMUCAH B JAHHOM KJIacCe, U TOBOPUTH O MeTOJIe
showMessageDialog() BHe koHTeKcTa Kacca JOptionPane TpocTo HET CMBICJIA.

LETANU

Mpu BEI30OBE METOAA BEINOHAETCS ONpeAeneHHbIn 610K MPOrpamMMHOro
Koga nam Habop KOMaHA,. B paHHOM cnydae HeBaXHO faxe, Kakme KOH-
KPEeTHO KOMaHZAbl BbIMOMHSIOTCA NMpu Bbi3oBe MeToAa showMessageDialog(),
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MpurcTynaem K NporpaMMmMpoBaHunio

a BaXeH pe3yfnbraT — CO3[4aeTcs U 0TOOpaxaeTcsa AnanoroBoe OKHO.
Mbl NPOCTO WCNOAB3yeM yXe CYLLECTBYIOLWWIA METOLA, CO3A4aHHbIN
He Hamu.

MeToabl 6bIBAOT CTATUYECKMMU N OObIYHBIMW, TO €CTb HE CTaTUYECKM-
Mu. Ecnn meTon 0OblYHbIN (HE CTaTUY4EeCKNIA), TO OH BbI3bIBAETCA U3 00b-
ekTa. Hac Ttakme metoabl noka He MHTepecyloT. CTatnyeckme MeToapl
BbI3bIBAIOTCA M3 Klacca, B KOTOPOM OHM OnmncaHsl. Npole rosops, npu
BbI30BE CTATM4YECKOro Metoaa HeobxoaMMO ykasaTtb KJacc, B KOTOPOM
onucaH meToA. MeTtog, showMessageDialog() onncan B knacce JOptionPane. Knacc
JOptionPane B CBOIO O4epenb BXOAUT B COCTaB 6UBAMOTEKM Swing.

B ob11ieM cirydae MHCTPYKIIMST import KCITOJIb3YETCsT 17ist uMItopTa (TO eCTh J10-
GaBjieHMsT) B IPOTPAMMY BCEBO3MOKHBIX YTUJIMT — OOBIYHO KjaccoB. [Tpu
3TOM TOCJIe import-MHCTPYKITMU YKA3bIBAETCS HE TIPOCTO UMSI UMIIOPTHPYe-
MOTO KJIACCQ,  TOJTHBIN «ITyTh» K HEMY, 0TOOPasKAIOIINI HePapXHIO MAKEeTOB,
BIJIOTH 10 TOTO «MeCTa», B KOTOPOM XPAaHUTCH KJacc.

AETAJN

B Java ncnonb3yetca cumctema pacnpeneneHust KinacCoB no naketam.
Mpes cocTonT B TOM, Y4TO B Npefenax naketa MMeHa y BCeX BXOAALLMNX
B MakeT K/aCCOB YHUKasNbHblE (Pa3Hbl€), HO €Cnn KAacChbl HAXOAATCS
B Pa3HbIX MakeTax, TO UX UMeHa MOryT 1 coBnagatb. [ocnencTevs Takme:
KaXAblli KNacc XpaHUTCH B KAKOM-TO nakeTe. lNpuyem naket MOXeT cam
BXOOWTb B APYroM NakeT, 1 Tak ganee (nakeT, BXOASLWMM B APYrO Naker,
Ha3bIiBaeTCA nognakeTom). B ntore nonyvaercs nepapxms naketos. Kor-
[a B import-MHCTPYKLMWN yKa3bIBAETCH MMS UMMNOPTUPYEMOrO Kiacca, To
BMECTEe C MMEHEM KJlacca yKasblBaeTCs 1 BCS Mepapxmyeckas uernoyka
NnakeToB.

B wacrHocTH, Beipaskenue javax.swing.JOptionPane osnavaer, uto kiacc JOptionPane
BXOJ/IUT B MAKET SWing, KOTOPBIH SIBJISETCS MO/IIAKETOM MAKeTa javax.

Becw ocrasmbhoil kKox mporpammbl — onucanue kKjiacca ShowMeAWindowDemo.
Ornurcanue Kacca HAYMHAETCS € KITFOUEBOTO CJIOBA class, mocJie KOTopoTo cJie-
nyet uMs kiacca. Beipaskenue class ShowMeAWindowDemo, Hammpumep, o3Hauvaer,
YTO OMUCBIBAeTCS Kaacc ¢ HazBaHueM ShowMeAWindowDemo.

@ HA SAMETKY

HasBaHue knacca coBnagaeT ¢ MMeHem, KOTOpPOe Mbl BBENM B Moje
Create Main Class npu co3gaHun npoekTta. B nporpamme mMoxeTt
onnmcblBaTbCA N UCMNOJIb30BAaTbCA HECKOJIbKO KJlaCCOB, HO cpegn HuxX
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0693aTenbHO (eCcnu peyb He aeT 00 annfieTax) ecTb MaBHbIN Knacc (B
HEM OMMCbIBAETCS MaBHbI MeTOA, Nporpammsl). IMsa rmaBHoOro knacca
coBMagaeT C UMeHeM, yka3aHHbIM B nosie Create Main Class. B paHHOM
cny4yae nporpamMma CoAepXUT onncaHune (SBHOE) NuLLb OAHOro Knacca,
OH Xe SIBNSAeTCS rMaBHbIM KNaCCOM.

Cob6CcTBEHHO ONUCcaHKe KJIacca COAEPKUTCS B (DUTyPHBIX CKOOKaX (MEKITY
OTKpbIBatolieil ckoOKoii { n 3akpbiBaoieii ckoOkoii }). B kimacce comepskut-
€S TOJIBKO TJIaBHBIN MeTo/ TporpaMMbl. MeToz HasbiBaeTcs main(). [lepen na-
3BaHNEM MeTO/Ia YKa3aHbI KJII0YeBble CI0BA.

*  Uuctpyxnus public o3HavaeT, 9TO METOJ OTKPBITHIH, U IOCTYTI K HEMY CY-
IIIeCTBYET M BHE TIPEZesIOB Kacca. Ecam yuecTs, YTO BBITTOTHEHNE TIPO-
TpaMMBI — 9TO BBITIOTHEHNE KOZa MeToa main(), To I0OCTYITHOCTh METOIA
BHE KJIacca BIIOJTHE JIOTHYHA.

* KioueBoe ¢0Bo static 03HavaeT, 4TO METO/I CTATUYHBIN, U JIJIsT €70 BBI3O-
Ba HeT HeOOXOMMOCTH CO3/IaBaTh 00bEKT (METO/] BHI3bIBAETCS M3 KJIac-
ca). ITO ToXKe BITOJIHE JIOTHYHO, OCKOJIBKY JIJISI CO3IaHMsI 00BEKTa HY K-
HO 3aIyCTUTb MPOTPAMMY HA BBITIOJTHEHUE, JIJISI YeTO CJIe/lyeT BbI3BATh
metoz main(). Ecair 661 Metos main() He OBLT CTATHYHBIM, JIJIST €70 BHI30BA
MPUIILIOCH ObI cO3/aBaTh OOBEKT, JIs 4er0 HEOOXOMMO 3aITyCTHTh TIPO-
rpaMMy, Hy ¥ Tak Jjajiee — MoJay4aeTcst 3aMKHYTBIN KPYT.

+ KioueBoe cyi0Bo void 03HavaeT, 4To METO Main() He BO3BpAINAET Pe3yJIb-
TaT. 371eCh TOXKE BCE Pa3yMHO, TIOCKOJIBKY pe3yJIbTaT IIPOCTO HEKY/a BO3-
BpAIaTh.

@ HA 3AMETKY

MeToabl MOryT BO3Bpawartb pe3ynsrat. Ecnn metoq Bo3BpawlaeT HEKO-
TOPOE 3HAa4YeHNE B KA4YECTBE pe3ysbrara, TO MHCTPYKUMIO C BbISOBOM Me-
TOA4a MOXHO MCMO/b30BaTbh B KAKOM-TO BbIPaXeHUW, OTOXAECTBNASA ee
C BO3BpaLlaemMbiM pedynbraTtoM. ECTb MeToapbl, KOTOPbLIE HE BO3BpaLLa-
10T peaynbTart. [1pn BbI3OBE Taknx METOA0B MPOCTO BLIMOMHAETCS onpe-
[EeNIEHHas nocneaoBaTebHOCTb KOMaHA, (Kakmx UMEHHO — 3aBUCUT OT
onucaHua metoaa).

[Tocsie uMeHHM TIaBHOTO MeTo/1a main() B KPYTJIbIX CKOOKaX yKasaHa HHCTPYK-
st String[] args. JlamHO#M MHCTPYKIMEH OMUCHIBAETCS apTyMEHT args MeToza
main(), mpeacTaBAAONNi COGON TEKCTOBBIIT MaccuB. MBI apryMeHT MeTo/a
main() B IpOrpaMMHOM KOjie He UCTIOJIb3yeM, TeM He MeHee TI0 ITPABUJIAM S3bI-
Ka Java apryMeHT TJIaBHOTO METO/Ia BCE PABHO JI0JIKEH ObITh OTIHMCAH.
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AETAJIN

Y MeToaa MOryT OblTb @aprymMeHTbl — 3Ha4YeHus, KOTOopble NepeaaoT-
cs1 MeTOAly NMPW BbI3OBE M OT KOTOPbIX 3aBUCUT pe3ysibTaT BbIMOJIHEHUS
MeToga. Npn BbI30OBE METOAA apryMeHThl YepEe3 3ansATyIO ykasbiBaloT-
Cs1 B KPYIbIX ckoBkax nocsie MMeHn MeToaa B TOM Nopsake, Kak OHu
ob6bsaABNEHbI B onucaHmm metoga. Ecnu y metoga HeT apryMeHToB, TO
npu BbI3OBE MeTo4a MNocjie ero UMeHM yKas3blBaloTCS NyCTble KPyrible
CKOOKM.

YT0 KacaeTcs rMaBHOro MeToAa NPorpamMMmbl, TO Yy HEro ecTb aprymeH-
Tbl (TOYHEE, OANH APTFYMEHT, HO OH SIBASIETCS TEKCTOBbIM MaCCUBOM —
HabopOM TEKCTOBbIX 3Ha4eHuin). [leno B TOM, 4TO NpuU 3anycke npo-
rpaMmbl Ha BbINOSIHEHNE €l MOrYT nepeaaBaTbCs napameTpbl. VIMEHHO
Takue napameTpbl, KOTOPbIE NepPeaanTCs B NporpaMmmMy npu 3anycke,
OTOXJECTBNAOTCHA C TEKCTOBLIM MAaCCMBOM, ABASIOLUMMCS apryMeHTOM
mMeTopa main(). APryMeHTbl MaBHOr0 MeToAa UCMONb3YTCH HE OYeHb
yacTo. Mbl TOXe He NaHNpyeM UX NCMoJib30BaTb. TeM He MeHee CTaH-
JapT onucaHus metoaa main() npegycMaTpuBaeT U ONMCaHne aprymMeH-
Ta MeToaa.

KiioueBoe ciioBo String sijisieTcsi Ha3BaHueM KJacca, yepe3 0ObeKThl KOTO-
poro B Java peannsyiorcs TeKeToBble 3Hadenusi. OObeKThl Mbl 00CY /MM 1103-
Ke, a ceflyac OTOX/IECTBUM NAeHTHGUKATOP String co 3HAYEHNEM TEeKCTOBOTO
tuma. [Iycteie KkBazpaTHBIE CKOOKM [] TOCJIE KITI0YEBOTO cyioBa String cBuze-
TEJBCTBYIOT O TOM, UTO PEYb HIET O MaccuBe. Ha3BaHme aprymMeHTa TTIABHOTO
MeTO/Ia TPOU3BOIBHO (HO TPAIUIIMOHHO €T0 Ha3bIBAIOT args).

Emte oxna mapa ¢urypHbix cko6ok (OTKpbIBaiomas { U 3akpbiBatomias })
oTIpejiesisieT TeJIO TJIABHOTO MeTOoJla IIPorpaMMbl. Tam Bcero ogHa KOMaHa
JOptionPane.showMessageDialog(null,"Mepsas nporpamma Ha Java!"), KOTOPOIi, COOCTBEHHO
1 0TOOpaKkaeTCst AUATIOTOBOE OKHO.

(G) HA BAMETKY

B KOHLE KOMaHAbl CTOUT TOYKa C 3ansaTon. Bce komaHabl B A3bike Java
3aKaH4YMBalOTCSA TOYKOW C 3arnsaTon.

Komanza J0ptionPane.showMessageDialog(null,"Mepsas nporpamma Ha Java!") mpencras-
JsieT coboil BbI30B MeTosia showMessageDialog(). MeTo BbI3bIBaeTCsI U3 KJacca
JOptionPane. TlepBbIM apryMeHTOM METONY TepenaeTcs KiaroueBoe cioBo null,
O3HayYalolIee MyCTYIO CChUIKY. B 0611eM ciiydae mepBbIM apryMeHTOM METO/LY
showMessageDialog() mepeaeTcs cchlika Ha POAUTENBCKOE OKHO (OKHO BEPXHETO

33




Maea 1

YPOBHS TI0 OTHOIIEHWIO K OTKpBIBaiolieMycs okHy). Ho mockombky B man-
HOM CJIy4ae POJIMTEIbCKOTO OKHA IIOIIPOCTY HET, TO UCII0JIb30BAHO CTAHAAPT-
HOe KJItoueBoe null, 03Havaro1ee OTCyTCTBUE POAUTENIBCKOTO OKHA.

Bropsim aprymenTom Metozy showMessageDialog() mepemaercst Tekcr "Mlepsas npo-
rpamma Ha Java!" VIMeHnHo oH 0ToOpaskaeTcs B AUAJI0rOBOM OKHE, IIOSIBJIIONIEM-
CsI Ha 9KpaHe TP BBITIOJHEHUH IIPOTPAMMBI.

(i) HA BAMETKY

TekcTOBOE 3Ha4YeHue B Java 3ak/io4aeTcs B ABOMHbIE KaBblYkU. Beipaxe-
HME B ABOMHbIX KaBblYKax HA3blBAETCH TEKCTOBLIM JIUTEPASIOM.

OoOLwune 3amevyaHuda

Takum 06pa3oM, MbI UCIIOIb30BAINA OOLIUI IIOAXO0M, KOTOPBII KPATKO CBO-
JTUTCS K CJIEYIONIEMY.

® HporpaMMa COCTOMT U3 OIIMCaHUMA KjaccCa.

M K]IB.CC, B CBOIO O4Y€epeab, COAEPIKUT OIIMCaHUE TJIaBHOIO METOda IIPO-
rpaMMbl.

hd HpI/I BBIIIOJIHEHUU TJIAaBHOTO METO/{a ITPOrPaMMbl BbI3bIBA€TCA CTaTHU4YE-
ckuit meton showMessageDialog() u3 kmracca JOptionPane.

e Jlng mmmopTa B mporpammy kiacca JOptionPane mcmosb3yem import-mH-
CTPYKITHIO.

PaccmoTpenHblii HAMU TIPUMEp JaeT ompezesienHoe GopMalbHOe TTPABUIO
UL HallMCaHUA TTPpOrpaMM Ha Java. B YaCTHOCTH, 6330BI)IM ABJIAETCA CJie-
Z[yIOH_[I/IIL/,I ]_H3.6JIOH KOZla (KJIIO‘IGBI)IG SJIEMEHTbI H_Ia6]IOHa BblZI€JIEHDI JKUPHBIM
mpudToM):
class uma_knacca{

public static void main(String[] args){

// NporpammHblii ko
}

[Tpu HaMCaHWK TPOTPAMMbI HAM KaK MUHUMYM HEOOXOAUMO OITHUCATh KJIacC
(TIaBHBIN KJIacC TTPOTPAMMBI, €r0 Ha3BaHUE TaKoe ’Ke, KaK UM, yKa3aHHOe
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B nosie Create Main Class guasoroBoro okHa New Java Application npu
co3jlanuu 1poekTa). B kinacce onuceiBaercs meto main(), epej €ero iMeHeM
yKa3biBaloTCst aTpulyThi public, static 1 void, a B KpyT/IbIx cKOOKax 1mocjie nme-
HU MeTOjia — BhIpaskeHue Bua String[] args. Byioku mporpaMMHOro Kozia (Tesio
KJIacca M TEJI0 MeTO/Ia) BBIAEISIOTCS (PUTYPHBIMU CKOOKaMU. JTO, TaK CKa-
3arh, oOs3aTe/bHast porpamMma. Ecii B mporpamme HEOOXOAMMO HCIOJIb-
30BaTh OMOJIMOTEUHBIE KJIacchl, Harogobue kaacca JOptionPane, B Hauaste mpo-
rpPaMMbI UCIIOJIb3YeM import-MHCTPYKIIHIO.

@ HA 3AMETKY

B nporpamMmmHbIx Kogax MCNonb3yloTCs KOMMeHTapun. KoMMeHTapum ur-
HOPUPYIOTCSH MPU KOMMUAAUMN N NpeaHa3Ha4vYeHbl 415 NOSICHEHUS Npo-
rpammHoro koga. CylecTByeT Tpy BUga KOMMEHTapMEB.
OAHOCTPOYHBbIE KOMMEHTAPUN HAYMHAIOTCS C ABONHON KOCOM YepThl //.
Bce, 4TO HaxoamMTCs cnpaea OT ABOMHOW KOCOW YepThl //, ABNSIeTCSA KOM-
MeHTapueM. OOHOCTPOYHbIA KOMMEHTapuin pacrnonaraeTcss B OOHOMN
CTpOKe.

MHOroCTPOYHbIN KOMMEHTAPUIA HAYNMHAETCHA C MHCTPYKLUKN /* 1 3aKaH-
YnBaETCH MHCTPYKUMER */. Bce, 4TO HaxoamTcsa Mexay MHCTpykuuamn /*
n*/, aBNseTcs KOMMeHTapueM. Tako KOMMEHTapUiAi MOXeT pa3mellaTtb-
CS1 B HECKOJIbKMX CTPOKaXx.

Kpome OaHOCTPOYHBIX M MHOFOCTPOYHBIX KOMMEHTApUEB, €CTb eLlle
1 KOMMEHTapPUN AOKYMEHTUPOBaHUS. OHN HAYMHAKOTCS C MHCTPYKLUMK /**
1 3aKaH4YMBaAIOTCS MHCTPYKUMEN */. Takme KOMMEHTapun NCNoJb3yoTCA
0N aBTOMaTMYECKOr0 rEHEPUPOBAHUS COOEPXMMOrO B CNPaBOYHbIX
HTML-gokymMmeHTax.

Bapuauuuv Ha TeMy nepBOM NporpamMmmbi
Pasee modxcem 6oimo 3anpozpammuposanioe, 04cu-
8aeMoe, 3anjiaiuposannoe cuacmoe?

U3 x/¢p «Hponus cyovbol, unu C rezxum napom!s

B paccMoTpeHHOIT BbIIIe TPOrpaMMe Mbl OTIPEIE/ISIN TOJBKO TEKCT, 0TO6-
pakaeMbIil B 1anoroBoM okHe. CyIiecTByeT BO3MOKHOCTD 3a/1aTh, IOMUMO
TEKCTa, ellle ¥ Ha3BaHUe OKHA, a TAaK)Ke TUTI TUKTOrpaMMbl. [ToMokeT HaMm Bee
TOT Xe crtaTudyeckuit Metoz showMessageDialog() w3 kmacca JOptionPane. Ha atot
pa3 MBI TPOCTO TIEPEATNM MY HEMHOTO OOJIbIIIE AaPTYMEHTOB.

PaccMmoTpum mporpaMMHBIHN KO, TIpeCTaBIeHHbIN B iucTuHTe 1.2.
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Jlnctunr 1.2, NporpammHbiii kog npoekta ShowMeNewWindowApplication

// Vimnoptupyercs knacc JOptionPane:

import javax.swing.JOptionPane;

// Onucanue knacca ShowMeNewWindowDemo:

class ShowMeNewWindowDemo{

// Onucanue rmasHoro METOAa NPOrpamMMbi:

public static void main(String[] args){

// TeKCT NSt Ha3BaHusA OKHa:

String title="Coobuiexne";

// TekcT coobuieHus:

String text="TIpogonxkaem uyyats Java";

// 0To6paxeHue AManoroBoro okHa ¢ CoobuieHnem:
JOptionPane.showMessageDialog(null,texttitle,JOptionPane.WARNING_MESSAGE);

}// 3aBepuieHne onucaHus Metosa

} // 3aBepuweHue onucaHus knacca

Konnentyanbnao ko B auctunre 1.2 oyeHb cxXox ¢ KogoM u3 juctuara 1.1.

Ho, pazymeercd, umerorcss HekoTopble oTanuusa. OQHO U3 OTIAMYUH JeKO-
PaTUBHOTO, TaK CKa3aTh, XapaKTepa, COCTOMT B TOM, YTO B JiucTuHre 1.2
HCII0JIb30BAHBI KOMMeHTapuu. Ellle oAnH MPUHIMIINAIBHO HOBBIN JIJIsl HAC
MOMEHT CBSI3aH C HCIIOJIb30BAaHUEM TEKCTOBBIX IEPEMEHHBIX: KOMaHION
String title="Coobuenne" oObsIBIISIETCS TIepeMerHas title ¢ TEKCTOBBIM 3HAYEHUEM
"Coobuienue", a kKomaHOM String text="llpogonkaem usyyarb Java" oObsIBIISIETCS TIEPE-
MeHHas text co 3HaueHneM "lIpofonKaeM u3yyarb Java".

AETANN

MNepemeHHasa npeacTaBnseT cobor NMsl, KOTOPOE CBA3AHO C HEKOTOPbLIM
006BbEeKTOM 1M 06o3HavaeT 06nacTb B NaMsATU, B KOTOPYIO MOXHO 3aHO-
CUTb 3HAYEHWE N CYNTBIBATb 3Ha4YeHne oTTyaa. O6baABNSETCS NepeMeH-
Has NPOCTO: YKa3blBAETCH TUM NEPEMEHHON N ee MSKA. TN nepemMeHHomn
onpenenseTcs C NOMOLLbIO CreumanbHOro ngeHtTudounkaTopa tmna.

MNpu 0ObLABAEHUM NEPEMEHHON MOA HEE BbIOAENSETCS B NaMATU MECTO.
MNMocne o6bsABNEHNA NEPEMEHHON €€ MOXHO MCMNOJb30BaTb B NPOrpam-
MHOM Kofe. B paccmaTtprBaeMoM npumMmepe Mbl CO30aEM [ABE NEePEMEH-
Hble (title u text), KOTOPBIM 3HAYEHMAMW NPUCBaANBAKOTCS TEKCTOBbLIE IN-
Tepasnbl, NIO3TOMY NepeMeHHbIe 0OBABAAIOTCS Kak OTHOCSLLMECS K TUMY
String. CnpaBeanMBOCTM paan cnenyetr OTMEeTUTb, YTO String — 9TO Mms
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knacca. CooTBETCTBEHHO, NEPEMEHHLIE title 1 text ABNAIOTCA Tak Ha3bIBa-
€MbIMWN 0OBLEKTHBIMU NEPEMEHHbLIMM, KOTOPbLIE B PEaNIbHOCTU CChINIAIOT-
CH Ha 06bekT. Ho Takne TexHnyeckne nogpobHOCTH NoKa 4TO He cyLue-
CTBEHHbI, U Mbl BDEMEHHO OyEM UHTEPNPETUPOBATL NEPEMEHHbIE title
W text kKak cogepikallme TEKCT.

Eme omHO HOBIIIECTBO CBSI3aHO € TeM, 4TO B Koman/ie JOptionPane.showMessageDia
log(nulLtext title,JOptionPane.WARNING_MESSAGE) meTomy showMessageDialog() mepenaercs
He IBa, KaK paHee, a YeThIpe apryMeHTa.

Ha

ITepBbIM aprymMeHTOM MeTO[Yy IepeaHo 3HadeHue null, ykasbiBaioliee Ha
TO, 4TO y OTKPBIBAEMOIO OKHA POJUTEILCKOrO OKHA HET.

BropsiM aprymeHTOM METO/Ty TiepefiaeTcs iepeMeHHas text, 3HaueHue Ko-
TOPOI1 OITPEETISIET TEKCT, 0TOOPAKAEMBbIil B THAJIOTOBOM OKHE.

Tpetnit aprymenT Metoza title (3Havenne maHHON TEpeMEHHO ) oTIpeie-
JIsIeT Ha3BaHKe OKHA, 0TOOpakaeMoe B CTPOKE HA3BAHMSI.

YeTBepThIM apryMeHTOM METOMy Iiepemaercs Bbipaskenue JOptionPane.
WARNING_MESSAGE. ITo cTaTryeckas 1esiourncaeHHas KOHCTAHTA, OTPees-
fo1as THIT OKHa (a ecyim 6osiee KOHKPETHO, TO THUII IIMKTOTPAaMMBbI, 0TO6-
paskaemoil B obsactu okHa). Korcranra WARNING_MESSAGE osnauaer, uTo
B OKHE OTOOpasKaeTcst <IpeaynpesKaatoniass> MMKTorpaMmma (BOCK/IIIIA-
TEJIbHBIA 3HAK BHYTPH JKEJITOTO TPEYTOJHbHUKA), 2 OKHO, COOTBETCTBEH-
HO, Ha3bIBAETCS OKHOM TPy TIPEXKIEHMUS.

puc. 1.3 moKazaHo OKHO, KOTOPOE 0TOOPAsKAETCSI TPU BBITIOJTHEHUH TTPO-

rpaMMBbl.

N
Ay
1

[Conbiienne . -
& Mpogonas kayyars Java

Puc. 1.3. Mpun BbINOAHEHNN NPOrpaMMbl 0TOOpaXaeTcst OKHO NnpeaynpexaeHus
Coo0LeHune (C COOTBETCTBYIOLLEN MMKTOrpaMMOoi) 1 TEKCTOM B 061aCTV OKHa

AETAJIN

B knacce JOptionPane CyLLeCTBYIOT Cneaylome ctaTuyeckme KOHCTaHThl,
onpegensiiowme Tun (1, COOTBETCTBEHHO, NMUKTOrpaMmmy) OkHa: ERROR_
MESSAGE (OKkHO oLun6KmM), INFORMATION_MESSAGE (MHdDOpPMaLMOHHOE cooblLe-
HMe, OaHHbIN TN UCNosb3dyeTcs No ymonydaHuio), WARNING_MESSAGE (OkHO
npeaynpexaeHus), QUESTION_MESSAGE (okHO ¢ Bonpocom) u PLAIN_MESSAGE

37



Maea 1

(okHO 6e3 nukTorpammbl). Kaxpgas KOHCTaHTa yka3blBaeTCs BMECTE
¢ nmeHem knacca JOptionPane: mocne nMeHun knacca 4yepes TOUKY yka3blBa-
€TCS UMS KOHCTaHThI.

KoHcTaHTa aHanormyHa nepemMeHHoOn, HO C NOMpPaBkoOM Ha TO, YTO 3Ha-
YeHne KOHCTaHTbl U3MEHUTb Henb3s. CTaTtnyeckass KOHCTaHTa (ctaTu-
yeckoe MOCTOSIHHOE MoJsie) ONUCbIBAeTCs B kiacce 1 npu obpaweHum
K TakOl KOHCTaHTE BHE NPOrpaMMHOro Koga knacca nepeg MMeHeMm ne-
PEMEHHON yKa3blBaeTCs M4 knacca. Mima knacca n ums nepemMeHHom
pasnenseTcsa TOHKON.

Ecau Bmecto koncrantst WARNING_MESSAGE B koman e JOptionPane.showMessageDialog
(nulltext title JOptionPane.WARNING_MESSAGE) ykasaTb ApyTYIO KOHCTaHTY, 0TOOpaxka-
eMOoe OKHO M3MEHHUT CBOI BU/I. JKemaiolye MOTy T MPOIesIaTh TAKOH 9KCTIepPH-
MeHT. B a6 1.1 npeacraBieHbl BO3MOKHBIE BAPUAHTDI THAJIOTOBBIX OKOH,
COOTBETCTBYIOIIUX 3HAYEHUIO KOHCTAHTBI, KOTOPast (BMECTe C MMEHEM KJIac-
ca JOptionPane) mepeaeTcst 4eTBEPTHIM apryMeHTOM MeToxy showMessageDialog ().

Ta6n. 1.1. MNprmepbl AMANOroBbIX OKOH Pa3HbIX TUMOB

Koncranra OxHo
CoofilgHie '

ERROR_MESSAGE Mpogon:agy way4are Java
ConBluenme '

INFORMATION_MESSAGE @ Mpogon:kae Kay4aTs Java
-Gnnﬁu.wuue '

QUESTION_MESSAGE B noonomacumsysar sava
CanbiigHne '

PLAIN_MESSAGE MpogonKask Hayars Java

Ha 6y11y1uee TaKXKe€ 3aMETUM, YTO CYIIECTBYET BOSMOKHOCTH HE TOJIBKO UC-
IIOJIb30BATh B ANAJIOTOBOM OKHE€ CTaH/laPpTHbIE ITMKTOI'PAaMMbI, HO 1 OIIpe/e-
JIATDH I10JIb30BaTE/JIbCKNE, CO3laBaeMbl€ Ha OCHOBE (l)af/’ma C I/1306pa>K€HI/IeM.

ITOT BOIIPOC MblL PACCMOTPUM HEMHOI'O HIO3JKE.
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BbiBOA B KOHCOJIbHOE OKHO

A mozy nponuzamv npocmMpancmeo u yumu
8 npouiiioe.

sz x/p «Hsan Bacurvesuu mensiem npogeccuros

B HekoTopbIxX caydasx wHOOPMAIHO ya00Hee BBIBOAUTH HE B IMATIOTOBOE,
a B KOHCOJIbHOE OKHO (ecsin uctoibadyercs cpeja paspaborku NetBeans, To
BBIBO/I OCYIIIECTBJISIETCSI BO BHYTPEHHEEe OKHO BbIBO/IA). B TakoM ciryyae Ham
MeTtoz showMessageDialog() 3 kstacca JOptionPane He HysKeH, a BMECTO HETO HC-
moJib3yeM Metoz println().

Meroz BbI3bIBaeTCS U3 0OBEKTA OUt, CBSIBAaHHOTO CO CTAHAAPTHBIM ITOTOKOM
BbIBO/Ia (110 YMOJIYAHUIO — B KOHCOJIbHOE OKHO) U SIBJISIIOLIETOCS TIOJIEM
ksacca System. Dpasa MokeT OBITH HE OYEHD MOHSTHOM, HO 3/1€Ch BasKHO YCBO-
UTb, YTO JIJIs BBI30Ba MeTOo/1a println() ncrosb3yercss KOHCTPYKITUS Buzia System.
out.println(). AprymenTom MeToxy println() mepemaeTcst TEKCTOBOE 3HAYEHUE, KO-
TOpOE 0TOOPasKaeTcs B KOHCOJBHOM OKHE.

Kak nipumep Takoro nojxoja paccMoTpuM Juctutr 1.3, B KOTopom coobiite-
HUE BBIBOJIUTCSI HE B IMAJIOTOBOE OKHO, 2 B KOHCOJIb (TOUHEe, BHyTPEHHEe
OKHO BbIBOJa cpe/ibl pa3paboTku NetBeans).

Jluctunr 1.3. NMporpammHbii koa, npoekTa ConsoleOutputApplication
// Onucatue knacca ConsoleOutputDemo:
class ConsoleOutputDemo{
// TnaBHblit METOR NpOrpaMMbi:
public static void main(String[] args){
// BbiBOA CO00WEHNS B KOHCONbHOE OKHO (OKHO BbIBOAA):
System.out.println("Msl u3yyaem A3k Java!");

}
}

[TockosbKy B mporpamme KJacc JOptionPane He MCIOJIB3yETCs, TO HEOOXOANU-
MOCTb B UMIIOPTUPOBAHWMY KJIACCA OTIIAJIAET, ¥ TIO9TOMY B IpOTPaMMe import-
WHCTPYKITUU HET.

B rsaBHOM MeTojie Beero ogHa koManza System.out.println("Mbi u3yyaem si3sik Java!"),
KOTOPOU B OKHE BBIBO/Ia OTOOPaKAETCSI CIIeyolee COOOIIeHueE:
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PeaynbTaT BbINONHEHUS NpOrpamMmmbl (M3 nuctudra 1.3)

Mbl n3yyaem a3bik Javal

Kak ato BBITJIAANUT Ha ITPAKTHUKE, ITOKAa3aHO Ha pUC. 1.4.

) CenseleOutputapplication - EEDZ = E=E =
File Edit We\o\_r Mavigate Source Refactor Run Debug Profile Team Tools Window Help Q= Search (Cil+1} - ]
PEES D o
Projects | Files | services | o o HEEE
3‘%:\;’":“:”::::‘:"‘:“" P laulon|eas
=1 Source Package: T s =
H EE <defadtpackade> 1L OnMoaHMeE KNg anan wCputDema _'i’.
‘@ ConsclOUIpUITIEMo.java 2 slass ConsolefmtputDemel
¥ 5 3 F DrEnt e e "
&[T Librark
g Libraries = ]
5 ma)
L
7 }
B }
ConsoleOutputDema - Navigator # R | i ! L
le\bers > | <emply »”ﬁ | > i
E_L&S-&nnsdeourpume;& Output - C (run) |
;D un pet
[fp| 1o mayvaew smx Javat
Y | SUILD SUCCESSTUL (votal time: ¥ seconds)
L=}
3
& MIMERE) & T & -
@ 11 ™S

Puc. 1.4. Pe3ynbtat BbINOSHEHWS NPOrpaMMbl 0TOOpaxaeTcsi BO BHYTPEHHEM OKHE
BbIBOAA cpedpbl pa3paboTkm NetBeans

OxHo cpexpl pazpaborku NetBeans copepkuT BHYTpeHHee OKHO BBIBOJA
Output (cHU3Y TOJT OKHOM pefaKTopa ¢ MPOTPAMMHBIM KOJIOM ), B KOTOPOM
0TOGPaKAETCST PE3YIBTAT BBITOJTHEHUST TIPOTPAMMBIL.

OKHO c nonem BBOoAa

Y mens som mooice 00un maxoii 6vil — KpolLibs
coenan.

U3 x/¢p «Hean Bacunvesuu mensiem npogeccuros

Nuadopmanmio 13 mporpaMMBbl TPUXOIUTCSA HE TOJTHKO BBIBOAUTH — TaKiKe
Ba)KHO UMETb BO3MOKHOCTD IIepe/iaBaTh B IPOrPAMMY PasJIdYHbIE JaHHBIE.

lIaJIee MbI paCCMOTPUM MEXAaHU3M Iepelavir JaHHbIX B IIPOTrpaMMy C UCITOJIb-
30BaHUEM /INaJIOTOBOI'0O OKHa, UMECIOIIETO 110JI€ BBO/IA.
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Co3paHue oKHa c noJsiemM BBoAa

I[JI?I OTO6pa>KeHI/IH ANaJIOrOBOI0 OKHA C TEKCTOBBLIM II0JIEM BBO/Ja HaM ITIOHA-
noburcest crarndeckuii metos showInputDialog() 3 ksacca JOptionPane. Aprymen-
TOM METOAY HNEPEAACTCA TEKCTOBOE 3HAYECHUE, OTO6pa>K3.€M0€ HaJd I10JIeM
BBO/la, a PE3YyJIbTaTOM METO/ BO3BPAIlA€T TEKCTOBOE 3HAYE€HUE, KOTOPOE
I10JIb30BaT€E/JIb BBOAUT B TEKCTOBOE I10JIE€ B OKHE. B sucrtunre 1.5 IpeaCcTaBJIEH
KO/l IIpOTrpaMMBbl, KOTOpOfI IIpX 3allyCK€ Ha BbIIIOJTHEHUE CHa4YaJla BbIBOJIUTCA
3allpoC Ha BBO/[ TEKCTOBOT'O 3HAYE€HUA, a 3aTEM BBelIeHHblf/,I II0JIb30BaTeJIEM
TEKCT OTO6pa>KaeTC$I B ApYIOM AMAJIOTOBOM OKHE.

Jlnctunr 1.5. NMporpammubiii kog npoekTa InputDialogApplication
// Vmnopr knacca JOptionPane:
import javax.swing.JOptionPane;
// Onucanue knacca:
class InputDialogDemo{
// TnaBHbli MeTOL:
public static void main(String[] args){
// NepemeHHas Ans 3anucy Texcra:
String text;
// 0T06paeHus [ManoroBoro OKHa C NofeM BOAA:
text=JOptionPane.showInputDialog("Beegute Tekcr:");
// OTobpaxeHue AuanoroBoro okHa ¢ coobLieHunem:

JOptionPane.showMessageDialog(null,"Bel BBenu Takoi Tekct:\n"+text);

} e

|'5' BEE/MTE TEKCT:

[zyuzen Az Javal

Cancel

Puc. 1.5. ﬂ,manoroeoe OKHO C TEKCTOBbIM Nonem n BBEAeHHbIM B MNMoJie TEKCTOM

[Ipu 3amycke mporpamMmbl Ha BBIIOJHEHNE OTKPbHIBAETCS [UAJIOTOBOE OKHO
Input (HazBaHMe MO YMOJIYAHUIO) C TEKCTOBBIM TOJIEM U HaANuCchio BBeau-
Te TEKCT: HaJl HUM. B okHO BBOiM TekcT 1 miesikaeM kKuonky OK. Ha puc. 1.5
MMOKa3aHO OKHO C TOJIEM BBOZIA M TeKCTOM "M3yyaem s3bik Javal" B roJie mepen
meaukoM kHonku OK.
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[Tocure memuka Ha kHOTTIKE OK, OKHO € 1MOJIeM BBO/Ia 3aKPBIBAETCS, © BMECTO
HETO TOSIBJISIETCS JIPYTOe OKHO, TIpe/icTaBieHHoe Ha puc. 1.6.

Message ==

® Blsl BBRAH TAHOH TeKCT:
Hayyaen AdeIK Javal

Puc. 1.6. OkHO ¢ co06LLEHNEM COAEPXUT TEKCT, KOTOPLIN NOJIb30BaTENb BBEN B NOJE
BBOJA B NpeabiayLemM OKHe

ITO OKHO ¢ co00IIeHNEM, TIPHYEeM COOOIIEHIE COIEPKUT U TOT TEKCT, KOTO-
PBIiT BBOJWJICS B TEKCTOBOE IOJIe TIEPBOTO OKHA. BKpariie 3TO pe3ysibTaThl
(nnv mocJTeZICTBYS ) BBITIOTHEHUS TIPOrpaMMBl. J[aiee mpoaHaau3upyeM mpo-
TPaMMHBIN KO/, 61aroiapst KOTOPOMY BCE ATO TIPOMCXOIHT.

AHanns nporpamMmmMHOro Koaa

[TockosbKy MBI B ITpOTpaMMe UCTIOJIb3yeM METO/IbI U3 Kiacca JOptionPane, To Ha-
YITHAETCS MPOrpaMMa MHCTPYKIMeH import javax.swing.JOptionPane, koTopoii kiacc
JOptionPane mmMmopTHpPYyeTCst B Tporpammy. Bce ocranbHOe B TIPOTPAMMHOM
Kozile — onmcanue kiacca InputDialogDemo. Kiace, B cBoto odepens, cocTout u3
[JIABHOTO METO/Ia TIporpamMMbl. Tam KomaH10ii String text 0O bsiBIISIETCSI TIepeMeH-
Has text Takasi, 4TO 3HAYEHUEM €l MOJKHO IIPUCBAUBATH TEKCT. DTO U IIPOUCXOUT
[IpY BbImoJiHeH Komanjibl text=JOptionPane.showInputDialog("Beenute Tekct:"). B mpa-
BOI1 yacTu BbIpa)keHust uncTpykiueii JOptionPane.showlnputDialog("Beenute Tekct:") us
kutacca JOptionPane Bbi3bIBaeTcst cratuueckuit meto showlnputDialog() TekcToBbIit
apryMenT "Beegute TekcT:", TIepeZIaHHbIi METO/TY, OIIPEAENSIeT HAITUCh HAJl TTOJIEM
BBOJIa B OKHe. MeTo 1 BO3BpaIaeT pe3yabTaT — TEKCT, KOTOPBI TI0JIh30BaTEb
BBOJUT B TeKCTOBOE ToJ1e. [lockosbKy pe3ysibTat Bbizosa Metosa showInputDialog()
MPUCBANBAETCS 3HAYCHUEM TIePEMEHHOM text, To aHHast TlepeMeHHast GyieT co-
TIePKaTh TEKCT, KOTOPBIN MOJIB30BATENb BBEJ B TEKCTOBOE TT0JTE (M TIOATBEPINT
cBoit BBox memukoM Ha KHOoTKe OK). [lepemennas ucmosb3yeTcs B CaeLyio-
1mieii komane JOptionPane.showMessageDialog(null,"Bbi BBenu Takoii Tekct:\n"+ext), KoTOpOIi
orobpaskaeTcst OKHO ¢ coobuieHneM. TeKeT CoOOLIEHNS «BbIYUCISIETC»> BbIPa-
sKeHreM "Bbl BBeM Takoi TekcT:\n"+text. Peub uzieT o «cyMMe» IBYyX TEKCTOBbIX 3HAUE-
HUTT "Bbl BBEN TaKow TekceT:\n" 11 text. Ecotu orreparus ciioskeHust IpUMeEHSIETCST K TEK-
CTOBBIM CTPOKaM, TO BBITTOJHSIETCST KOHKaTeHaI st (00beIMHEHNE) TEKCTOBBIX
CTpoK. Pe3ynbraTom BeipaskeHIs "Bbl BBeNM Takoi TekcT:\n"+ext sIBJITeTCST TEKCTOBAS
CTPOKA, TOJIYYAIoNasicsi 00bEeINHEHNEM TEKCTOBOTO JinTepasa "Byl BBeM TaKoil
TekcT:\n" ¥ 3HAUEHUST TEKCTOBOU TIEPEMEHHOT text.
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TeKCTOBBII JIUTEPAT COAEPIKUT, KPOME COOCTBEHHO TEKCTA, MHCTPYKIHIO
\n. Muctpyxkius \n uCIosib3yeTcst JIJisi BbIMOJTHEHWS Pa3pPbiBa CTPOKU: B TOM
MECTe, TJIe Pa3MellieHa JaHHasT MHCTPYKITUST, BHITIOJTHSAETCS TEPEXO/T K HOBOMH
crpoke. IToaTOMy BO BTOPOM OKHE € COOOIIEHHEM, OTOOPaKaeMOM MOCJe
OKHa C TI0JIEM BBOJIA, TEKCT COOOIIEHIs 0TOOPaKaeTCst B JIBYX CTPOKAX, MPHU-
YeM I1epexo/] K HOBOW CTPOKE BBITIOJIHSIETCSI HMEHHO B TOM MECTE, T/I€ B TEK-
CTOBOM JITepaJje pa3Melnena HCTPYKIws \n (cM. puc. 1.6).

N DBETANW

Y AnanoroBoro okHa ¢ TEKCTOBbLIM MosieM (CM. puc. 1.5), noM1MOo KHOMKn
OK, nmeetcs ewe kHonka Cancel. Takke B NpaBOM BEPXHEM YITly OKHA
€CTb CUCTEMHas NUKTOrpaMmMa C KpecTukom. Ecnu wenkHyTb BMecTo
kHonkn OK kHonky Cancel unu cUCTEMHYIO NUKTOFPaMMy, OKHO ByaeT
3aKkpbITOo. Ho B 3TOM ciy4dae, Jaxe ecnv none BBoga COAEP>Xano TEKCT,
peaynstatom metoga showlnputDialog() BO3BpaLL@aeTcs nyctas cebinka null.

YnpaBneHue BUAOM OKHa C NnoJiemM BBOA,a

JlJ1s1 OKHA ¢ TIoJIeM BBOJIa MOSKHO B SIBHOM BHJIE 32/[aBATh THUII MUKTOTPAMMBI
(10 yMOJTYAHWIO UCTIOJIB3YeTCsT MUKTOTPAMMa CO 3HAKOM BOIIPOCA) U HA3Ba-
Hue okHa (0ToOpaskaeTcst B CTPOKE HA3BAHUS, 10 YMOJTYAHUIO UCTIOJIB3YETCS
nassanue Input). CyuiecTByIoT pastbie ciocoObl epeiaun apryMeHTOB Me-
tomy showInputDialog(). Ml paccMoTpuM ciiydaii, Korja Ipu siBHOM OIpejieie-
HUU TEKCTA HAJT TOJIEM BBOJIA, HA3BAHUSA OKHA M THUTIA TTMKTOTPAMMBI JIJIT OKHA
aprymenTsl MeTo/ry showInputDialog() nepesatorcst B ToM ke BHjlE, KAaK U METOILY
showMessageDialog() B ananormunoit curyarnuu. B mucrunre 1.6 npencraBiena
HeOOJTbIIIast UJLTIOCTPAIUS K BBIIECKa3aHHOMY.

Jluctunr 1.6. NMporpammHbiii kog npoekta ShowMeWindowsApplication
import javax.swing.JOptionPane;
class ShowMeWindowsDemo{
public static void main(String[] args){

// Ha3BaHue nanorosoro okHa:

String title;

// TeKkcT coobuienus:

String text;

// 0TobpaxeHue NepBoro okHa C noeM BBOAA:
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title=JOptionPane.showInputDialog(null,"ms gns okHa:","Ha3saxue" JOptionPane.
WARNING_MESSAGE);

// OT0bpaeHue BTOPOTO OKHa C NONIEM BBOAA:

text=JOptionPane.showInputDialog(null,"Texct coobuerus:","Cogepxatue" JOptionPane.
PLAIN_MESSAGE);

// OTo6paxeHue OKHa C coobLieHneM:
JOptionPane.showMessageDialog(null,text title JOptionPane. INFORMATION_MESSAGE);
}
}

HporpaMMa 0CTATOYHO ITPOCTAad. B riaBHoMm METO/1E 00BABJIAIOTCS TEKC-

TOBBIE TlepeMeHHbIe title u text. 3HaueHUsT TepeMEeHHBIM TPUCBAUBAIOTCS KO-
mangamu title=JOptionPane.showInputDialog(null,"ims pns okHa:","Hassaxue" JOptionPane.

WARNING_MESSAGE) u text=JOptionPane.showInputDialog(null,"Tekct coobuwenms:","Coepxanme"
J0ptionPane.PLAIN_MESSAGE). B kasxoit u3 nux meroz showlnputDialog() BeI3biBaeTcst
C YETbIPbM apr'yME€HTaMU.

* IlepBpiM aprymenToMm mepemaercs mycras ccblika null Ha poauTesbeckoe

OKHO (KOTOPOTO, TIOHSTHO, HET).

*  Bropoil TEeKCTOBBIN apryMeHT OIpeesieT TEeKCT, 0ToOpakaeMblil Hall
10JIEM BBOJIA.

* Tperuii TEeKCTOBBIII apryMeHT 33/laeT Ha3dBaHKe OKHa C I10JIeM BBO/JI.

* UYerBepTblil apryMeHT SBJSIETCSI CTaTUYECKOM KOHCTAHTOM KJjacca

JOptionPane u ormpezesisieT MUKTOrPaMMy, KOTOpast OTOOpakaeTcst B Tua-

JIOTOBOM OKHe. Peub 0 Tex ke KOHCTaHTaX, 4YTO HCIIOJIb3YIOTCA IIpU

onpejieJieHNH THIA MUKTOrPaMMBbl B OKHe ¢ coobrmerrem: ERROR_MESSAGE
(mmkTorpamMma «ormmbka»> — Kpect B Kpy:kke), INFORMATION_MESSAGE (uH-
dbopmarontast mukTorpaMMa — OykBa i B Kpyskke), WARNING_MESSAGE
(mUKTOTPaMMa <«IIpefyIpeKIeHIe> — BOCKJIUIATEIbHBIN 3HAK B Tpe-

yronpHuKe), QUESTION_MESSAGE (mmkTorpamMma <«BOIIpOC» — 3HAK BOIIPOCA

B KBa/IPATHOW PaMKe, MCIIOJIb3YeTCs 110 YMOJIYAHUIO JIJIsI OKHA C MOJIEM
BBOza) 1 PLAIN_MESSAGE (oxHO oTOOpakaeTcs 6e3 MUKTOrpaMMbl ).

ITocne Toro kak 3HayeHus HepeMeHHbBIX title u text ompemeseHbl, KOMaHIOM
JOptionPane.showMessageDialog(nulltext title JOptionPane. INFORMATION_MESSAGE) oTtoGpaska-
€TCsT OKHO ¢ cOooOIeHreM. 3HaYeHle TlepeMeHHOI title cyKUT HazBaHMeEM
OKHa, a 0TOGpakaeMblil B OKHE TEKCT COOOIIEHMUsT OIIPEIe/ISIeTCsT 3HaYeHHEM
repeMeHHON text.
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Ha puc. 1.7 nokaszano nepsoe (13 JIBYX) OKHO C TI0JIEM BBOJIA, KOTOPOE 0TO6-
paskaeTcs IPH 3aIyCKe MPOrPaMMBIL.

Hazsanme E :
& WS Qs oina:
[cassuenme
%

Puc. 1.7. [epBoe OKHO C Nonem BBOAA 419 ONpeneneHns Ha3BaHns okHa
C coobLLeHnem

[Tocsie BBOsa TekcTa B ToJie W TMOATBEPKAEHUS TeukoM Ha KHolke OK,
oTobpaskaercs elle 0JHO OKHO C [I0JEM BBOA, IIpeAcTaBieHHoe Ha puc. 1.8.

Conepxanue =

TekeT coolEeHun:
|Er5m TPOLHEIE npuasT! |

Puc. 1.8. BTopoe 0kHO C nosieM BBOAA AJ15 onpeneneHmnst Tekcta coodLLeHns

ITocne IIeJ9Ka Ha KHOITKe OK B 5TOM OKHE OHO 3aKPbIBAETCA, a4 Ha 9KpaHE
ITIOABJIAETCA OKHO C COO6H_I€‘HI/I€M, KaK TTOKa3aHO Ha puC. 1.9.

| Cooduenns
® Boewm orpoMHb npuesT!
L

Puc. 1.9. OkHo ¢ coobuieHreM. Ha3BaHne okHa 1 coaepxaHme coobLieHns
onpepnenaeTcd Ha npeablayumnx atanax

HasBanue okHa ompeziesisieTcsl TEKCTOM, BBEIEHHBIM B MTOJIe TIEPBOTO OKHA
(em. puc. 1.7), a comepxamue cooOIIEHsT — 9TO TEKCT, BBEAECHHBIN B TIOJIE
BTOpOTO OKHA (cM. puc. 1.8).

KoHconbHbIV BBOA,
Kaxoi napasum ocmenuncs ciomamov 0eepu
8 uapckoe nomeuerue?

sz x/p «Hsan Bacurvesuy mensiem npogeccuros

Bbiliie Mbl TIO3HAKOMUJIMCH CO CITOCOOOM TepeIadr B IIPOrPaMMy TEKCTOBBIX
3HaueHU. B 3akiroueHue ryaBbl KPAaTKO PACCMOTPUM BOIIPOC O TOM, Kak
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NMaHHbIe (TEKCTOBBIE TTOKA YTO) BBOJATCS Yepe3 KOHCOTbHOe OKHO. Cpasy oT-
METUM, 4TO IIpoHe/lypa aTa HE CaMas TPUBUAJIbHAA, 1a 1 «TEOPETUYECKA OC-
HOBa» I10/] HEee HeE 110/IBe/IeHa. Ho ecnu otHOCUTBCS K TOMY, YTO OIIMCbIBAETCA
najiee, Kak K HEKOeMY aJITOPUTMY JIEUCTBUHN, KOTOPbIE CJIE/yeT BHIOJHUTD
IPU CYUTHIBAHUU WHOOPMAIUU € KOHCOJIM, TO CUTYAIUST TIPEJCTABISIETCS
GoJiee-MeHee CHOCHOIA.

(G) HA BAMETKY

Jaxe ecnn 4to-To OCTAHETCHA HEMOHATHbIM — BMagaTbh B OTYagHUE
He cTouT. K TeMe BBOJa W BbiBOAA AaHHbIX Mbl elle Oyaem Bo3Bpa-
LWaTbCo.

Cucrema KOHCOJBHOTO BBOJIA PEATU3YETCS C NCIIOJIb30BAHMEM KJTacca Scanner.
Kiace moskeH GbITh UMIIOPTUPOBAH B IIPOTPAMMY, JJIS Y€TO MCIIOJIb3YETCsI
MHCTPYKIMst import java.util.Scanner. Ha ocHoBe kiracca Scanner HeoOXOAUMO CO-
3natb 06sexkm. Co3MaHHbIil OOBEKT, B CBOIO OYEPE/lb, T0JKEH OBITH CBSI3aH
¢ 00BEKTOM CTaHJAPTHOTO TIOTOKA BBO/A System.in. Best ata skyTKast 1 coBep-
IIEHHO HETIOHSATHAS CXeMa Ha TPAKTUKE PeaTu3yeTcst OHOW-eIMHCTBEHHOM
KOMAaH/IOM CJIEYIONIETO BU/IA:

Scanner o6vekT=new Scanner(System.in);

Bce, uTo HyKHO cenaTh, — yKasaTh Ha3BaHUe /st 00bekTa (Ha3BaHue BbIOH-
paeM camu, 110 CBoeMy ycMoTpeHnto). [Tociie Toro kak 06bekT ¢ yKasaHHBIMU
XapaKTepUCTUKAMK CO3[aH, U3 HErO0 MOKHO BBI3BIBATH METOJbI, CPEIN KO-
TOPBIX UMeeTCs U MeTOJI nextline(), caMThIBAIOIIIIT TEKCTOBYIO CTPOKY, KOTO-
PYIO TI0JIb30BaTETh BBOJUT B KOHCOJbHOM OKHe. CTpoKa Bo3BpallaeTcs pe-
3yJibTaToM MeTozia. Bot, co6cTBEHHO, 1 Best cxeMa (aJrOpUTM) peajnsaiun
MPOTIEAYPHI KOHCOTBHOTO BBO/A. Temeph MOCMOTPUM, KaK BCE OTMMCAHHOE
peanmu3dyercs Ha TpakTuKe. [ToMoKeT HaM B 3TOM TIpOTpamMMa M3 JINCTUH-
ral.7.

Jinctunr 1.7. Mporpammubiii kog npoekta ConsolelnputApplication
// WmnopTupyetcs knacc Scanner:

import java.util.Scanner;

// Onucatue knacca:

class ConsoleInputDemo{

// TnasHblit MeTOg:
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public static void main(String[] args){
// Co3panne obbekTa input knacca Scanner:
Scanner input=new Scanner(System.in);
// TlepeMeHHble ANs CYUTHIBAHUA Ha3BaAHMA
// BHS HeLlenu u Mecaua:
String day,month;
// Otobpaxaetcs coobuieHue:
System.out.print("Kakoit cerogHa geb? ");
// CunTbiBaeTCA TEKCTOBAS CTPOKA:
day=input.nextLine();
// Otobpaxaetca coobueHue:
System.out.print("Kakoit mecau? ");
// CunTbIBAETCA TEKCTOBAS CTPOKA:
month=input.nextLine();
// TekcToBas nepeMeHHas:
String text;
// TeKcToBOE 3HayeHne Ans 0ToOPaKeHUs B KOHCONM:
text="Cerogs "+day+", mecay — "+month;
// OTobpaaetcs coobuieHue:
System.out.println(text);

Pesynprar BeIMOSHEHUS IPOTPAMMBI TaKO# (KUPHBIM TPUMTOM BBIJIETEHBI
BBOJIMIMbIE TIOJIB30BATENIEM 3HAYEHNS ):

Pe3ynbraTt BbINOJIHEHUS NPOrpamMmmbl (M3 nuctudra 1.7)
Kakoii cerofHs feHb? noHepenbHuK, 21-e uucno
Kakoit mecau? ceHTabpb

CerogHs noHeaenbHuK, 21-e Yucno, Mecal, — CeHTAOPL

[Ipu BBITIOSTHEHWH IPOTPAMMBI BCE CAMOE UHTEPECHOE TPOUCXO/IUT B OKHE
BbIBOJIa cpe/ibl paspaboTku. Kak Bce BBITJISIAMT Ha HAYaJIbHOM JTalle, MoKa-
3aHo Ha puc. 1.10.
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Output - trun) &

Kaxcit cevcaxs mexs? |

=
]

Puc. 1.10. BBoa nepBoro TekCToBOro 3Ha4eH1si No 3anpocy NporpamMmbl

[Tocne BBOmA mepBoOil TeKCTOBOU (bpas3wl (JieHh HEMEAU U YUCIO), HYKHO
BBECTH BTOPYIO TEKCTOBYIO CTPOKY (Ha3BaHUe MeCsIa), Kak MOKa3aHO Ha
puc. 1.11.

Output - C. {run) =
e Haweft cevoms Aewe? nosegenmoc:, l-a wmono
Kanoit smecau?

@
%

Puc. 1.11. BBOog BTOPOro TEKCTOBOrO 3HA4YEHUS MO 3anpoCy NPOrpamMmebl

Pesyabrar BeImosiHeHUS IPOTPAMMBI, KaK OH BBITJISIUT B OKHE BBIBO/IA, TIPE/I-
cTaBjeH Ha puc. 1.12.

Output - (run) %/

|| EexoR cevomes maws? soxamemwwcs:, ii-s weeno

| Remedt semcmn? ceavasps

14|  ceromxa nowegennme:, Il-a weens, uecan - cexTASpR
9| BUILD SUCCESSFUL (total time: 1 minute 53 seconds)

Puc. 1.12. PeaynbTtart BbINOSIHEHWSI NPOrPaMmbl

Takske cienyer y4ecTb, 9YTO TPU paboTe ¢ KUPUIIUIECKUM TEKCTOM MO-
JKeT TOHAI00NTHCS U3MEHUTH UCTIOJIB3YEMYIO B MPUJIOKEHUH KOIUPOBKY
CUMBOJIOB (B MMPOTUBHOM CJy4ae B OKHE BBIBOJA KUPUITUIECKUHN TEKCT
MOKeT 0TOOpaskaThCst HeKOPPeKTHO). [l1st aToro B 0KHe Projects Boigessi-
€M IYHKT C Ha3BaHUEM MPUJTIOKEHUS U NIeJIKaeM MTPaBOil KHOMKOU MBIIIIH.
B packpbiBieMcsi KOHTEKCTHOM MeHI0 BbiOmpaem komaniay Properties
(puc. 1.13).

MoskHO TakKe BOCTIO/Ib30BaThest KoMaH 01l Project Properties B memio File.
OTKpoeTcs OKHO CBOWCTB ITPOEKTA, TOKa3aHHOe Ha puc. 1.14.

B pasnene Categories BoiGrpaeM mosuiio Source, a B paCKpbIBAIOIIEMCST
crincke Encoding BbiGupaeM KOAMPOBKY CHMBOJIOB (B aHHOM CJIydae WC-
OJIb3yeTCsl cTaHAapTHas Koauposka windows-1251).
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(G Corcoranpun

Flle Edit V’

pplncatlo‘rf ﬁéﬂi eans 1D himi

PEHES D Eees

Maulgaxe Seurce Refamr Run Debug Profile Team Tools Window Help

O TED>HB G

| Projects | Files Services = '@Ounsol
=&
*

Mew

Build
Clean and Build
Clean

Generate Javadoc

Run

Debug

Profile

Test

Set Configuration

AlteFS

Open Reguired Projects

Close

Rename...

=@ Consalelnput]

hMove...

=Tnputlema._java 8|
potry |1 5« 51

ResRklret|aulem

KNACS

£

lwﬂrl! jé.Va RCil.Scanner;

e S

:J.a 55 CDHSOIET“PBWM%

String d.ay.mapt‘l;

/i o
System.

")

Copy..

Deelete Delete

{run) =/

Find...
Inspect and Transform...

Ctrl+F

Versioning

Histery

bwoft covomms mewe? mowegemLmss:, fl-o wons
wef mecAu? ceHTAEpL
booous nowecemwinm, fl-s weeRe, MecAn - cewTASpE

ILD SUCCESSIU itotal time: 1 minute 53 seconds)

Propenies

& MDE] & 58] % -

Puc. 1.13. B KOHTEKCTHOM MEHIO

npoekTa BblbupaeTcs komaHaa Properties

& SawceE Praject Falder: Ir- 1% caton
Libraries
Buid Source Package Folders:
- @ Compiing Package Folder Lehel Aod Folder. .
@ Padagng Ste |Source Packages e
@ Deplayment CEmI |
- Documenting :
Move |
aun | Mo |
= Applicagan | Movedomn |
o0 WebStart :
License Headers
Faimatting
Hints: Test Package Folders:
Package Folder Label Acd Folder,
test [Test Packages ﬁl
Move Lp |
- [ MaveDown |
Source/Einary Format: 5 InchudesExcudes. .,
frofle: dons-
winduows-1258 -
| Encading: |eingavs-1251 -[2
[ | ST e |

Puc. 1.14. B okHe CBOWCTB NpoeKTa onpenensiercs Tmn KOANPOBKN
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Temeps nmpoaHanu3upyeM TporpaMMHBIH Koj. MTak, mporpaMma HauyWHAeT-
Cs1 C MUHCTPYKIIMH import java.util.Scanner, KOTOpPO#i B IpOrpaMmy UMIIOPTUPYETCS
kyiacc Scanner. B ruiaBHOM MeTojie KOMaHOH Scanner input=new Scanner(System.in)
cosaetcst 00beKT input Kacca Scanner. Takske 0ObSIBIISIFOTCSI TPU TEKCTOBbIE
nepeMenHbie: day, month u text. Komanmoii System.out.print("Kakoit cerogns penb? ")
B KOHCOJIbHOM OKHE 0TOGpakaeTcst coobIenne, a Koman10i day=input.nextLine()
CUMTBIBAETCS W 3AIMChIBAETCSI B TIePEMEHHYIO day TEKCTOBasI CTPOKA, KOTO-
PYIO BBOJUT M0OJIb30BaTeJb (110 OKOHYAHUU BBOJIA CTPOKHU CJIEyeT HAKATh
kasunry <Enter>).

(G) HA BAMETKY

PasHuua mexay metogamu println() v print() B TOM, 4TO0 MeTOAOM println() noc-
ne oTobpaxeHnst B KOHCONIM COOBLLEHMS BbINOHAETCA Nepexo K HOBOM
cTpoke. MNpu oTo6paxeHnn coobLLEHNS C NOMOLLLIO MeToaa print() Kyp-
COp OCTaeTCs B TOW XeE CTPOKE.

Komanzmoii System.out.print("Kakoit mecau? ") oroOpaskaercst ele OZHO cOOOIIIe-
HUe, Tocjie 4ero KomaHzoii month=input.nextline() BBemeHHOe moOJB30BaTE-
JieM 3HaueHue 3alKChiBaeTcsl B nepeMeHHyio month. C mOMOIIbIO KOMaH/IbI
text="CerogHa "+day+", mecsy — "+month 3Hauenue mepemenHoM text BRIUMCIIIETCS
myteM oObeinHEHNS HECKOJIBKUX TEKCTOBBIX CTPOK. PesyibraT oToOpakaer-
cst KoMaH o1t System.out.println(text).

Pe3iome
Hy, now.nu dena xoe-xax.

U3 x/¢p «HMean Bacunvesuu mensiem npogeccuios

» Ilporpamma coziepuT, 10 KpaiiHeil Mepe, olucaHye XOTsi Obl OJIHOTO
kiacca. Cpe/n KJaccoB IPOTPaMMBI I0JI0KEH OBITH OJIFH, COIEPIKATIIIT
OTIMICaHVe TJIABHOTO METO/Ia TPOrpaMMBbI main(). BermosHere mporpaMmb
OTOXK/IECTBJISETCA C BBITTIOTHEHNEM MeToza main().

* TaBHBINA MeTOJ| ONKMCHIBaeTCs ¢ aTpubyTaMu public, static u void. Apryment
TJIABHOTO METO/[a — TEKCTOBBIN MaccuB. Tesio MeTo/a (KOMaH b, BHITIOJI-
HsieMble B ITporpaMMe) BhIIEISIeTCs (DUTYPHBIMU CKOOKaMH.

*  Onucanue Kjracca HAYMHAETCS C KJIOYEBOTo cyioBa class, rocjie KoToporo
yKasbIBaeTcst uMs Kiaacca. OnucaHue Kiaacca Bblessiercst 0J10KOM U3 (hu-
T'YPHBIX CKOGOK.
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[l BBIBOJIA IAaHHBIX B KOHCOJIb MCHOJB3YIOT MeTo println(), KoTOpbIit
BbI3bIBaeTCs B (hopmare System.out.println(). AprymenTom MeTozy repenaet-
cs1 3HaYeHme (TeKCT, HAPUMED), KOTOPOEe 0TOOPAsKAETCsI B KOHCOJIBHOM
oKHe (MUJI1 OKHe BBIBOJIA CPE/IbI Pa3pabOTKIM).

Jlist oTOOpaskeHust IMAJIOTOBOTO OKHA ¢ COOOIEHUEM MCITONb3YIOT CTa-
tuyeckuii metos showMessageDialog() 13 kiacca JOptionPane. Jluist ucrosib3oBa-
Hust kiracca JOptionPane B iporpamMmy 1006aBJIsSIeTCsI HHCTPYKITUS import javax.
swing.JOptionPane, KOTOPOIi BBHITIOJIHSIETCSI UMIIOPTUPOBAHUE KJIacca B IIPO-
rpamMmmy.

I[JIH OTO6pa>KeHI/I$I ANaJIOTOBOIO OKHa C TEKCTOBBIM IIOJIEM BBOJda UC-
OJIb3YI0T cTatuyeckuii MeTos showlnputDialog() 13 kracca JOptionPane.

Jl71s1 KOHCOJTPHOTO BBOJIA MCIIOJIB3YIOT KJAcC Scanner, KOTOPBIA B IPO-
TpaMMy WMIIOPTUPYETCS WHCTPYKIneln import java.util.Scanner. Komanmoit
Bua Scanner o6bekt=new Scanner(System.in) cosmaercst 0GBEKT KJacca Scanner.
Merto nextling() 9TOr0 00b€KTa UCIIOTB3YETCS JIJIsSI CAUTHIBAHUST BBOJUMBIX
B KOHCOJIbHOM OKHE TEKCTOBBIX CTPOK.



MaBa 2

BA3O0BbIE TUIbI
N OCHOBHDbIE OMNEPATOPbDI

Bbamwowxa-uapw, kmo e amo maxou?

Nz x/p «Hsan Bacurvesuy mensiem npogeccuros

B a710ii r71aBe peub HoiineT o nepeMeHHbIX, 0a30BbIX TUIIAX JAHHBIX U OCHOB-
HBIX OllepaTopax, KOTopble ecThb B Java.

MNepemMeHHble

Ymo eii nado, s mebe NOMoOM CKaxy.

Us x/¢p «bpunruanmosas pyxa»

[Tepemennas npeacrasiaser coboil uAeHTU(GUKATOD, CBA3AHHBIN ¢ 00J1aCThIO
namatu. Yepes 3TOT UAeHTU(GUKATOP B MaMITh MOKHO 3allMChIBaTh 3HAYeE-
HI€, a TAKJKE CYMTHIBATH 3HAYEeHUE 13 aMsTh. /[aiee Mbl 00Cy UM TIepeMeH-
Hble, 00bsIBIIsIEMbIE B MeTO/Ie main(). 371ech U [ajiee, €CJIU sIBHO HE YKa3aHO
UHOE, 1I0J] NepeMentol NoApasyMeBaeTcs UMEeHHO MepeMeHHast, 0ObsBIeH-
Hasl B [JIABHOM METO/I€ TTPOTPAMMBI.

@ HA 3AMETKY

9A3blk Java NONHOCTbIO OOBEKTHO-OPUEHTUPOBAHHbIN, MO3TOMY C nepe-
MEHHbIMUM CTaNkKMBaOTCA OObIYHO B OMMCaHUM METOAOB. Takue nepe-
MEHHbIE HA3bIBAOTCS NOKabHbIMW 1 AOCTYMHbI TOJIbKO B Tefle MeToaa.
Janee peyb naeT o NepeMeHHbIX, KOTOPbIE OOBbABAIOTCSA U MCMONb3YIOT-
Csl B rMaBHOM MeToAe nporpamMmel. Ho npnHumnmuanbHo Takas cutyaums
Masnio OTInYaeTcs OT ONUCaHUSA NepeMeHHbIX B NPOYNX MeToAax.
Heckonbko no3xe Mbl y3HaeM, 4TO B kilaccax 00baABASOTCA NoAs, KOTO-
pble, Mo cyTW, NPeacTaBnsaoT coboM NepeMeHHbIe, HO TOJIbKO CBSA3aHHbIE
C 06bEKTOM Kflacca. ITM BONpOChI Mbl eLe Byaem obcyxaathb.

BasoBblie Tunbl

HpI/I 00BSBIEHNN nepeMeHHoﬁ YKa3bIBa€TCA TUIL nepeMeHHoﬁ n ee uMs.
Tun HepeMeHHOﬁ Ba’K€H, ITOCKOJIbKY OT 3TOI'O 3aBUCHUT obsacTb ImaMATH,
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BasoBble TUMbl 1 OCHOBHbIE OnepaTopsb!

BbIJIeJISIEMAsT TIO/ TEPEMEHHYIO, & TAKKe COCOO MHTEPIIPETAI[NT 3HAUEHS,
CYMTHIBAEMOTO U3 MaMATU. B Java, Korza peub uper 0 TUMAX JaHHBIX, TO
0OBIYHO TO[Pa3yMeBarOTCsT Kiacchl. BMecTe ¢ TeM ecTh OrpaHUYeHHBIN Ha-
6Op TaK Ha3bIBAEMbIX NPOCMbLX, WU 6a306bix TUNIOB. C HUMK MBI ¥ [103Ha-
KOMHUMCH.

Kask b1t 6a30BbIil TUII JAHHBIX ONIPeesIeTcss UACHTIU(MUKATOPOM — KJIIode-
BBIM CJIOBOM, 0003HAYAIOLIMM TUII ZaHHBIX. VI jeHTrdukaTopsl 17151 6a30BbIX
TUIIOB Java nepednciensl B Tabu. 2.1. Tabiuia takke copep:KuT nndopma-
1110 06 0ObeMe aMTH, BbIIEIAEMOil /11 JAHHBIX COOTBETCTBYIONIErO TUIIA
u Kaaccax-ooonouxax (oObsiCHEHME CIIEyeT aaee).

Tabn. 2.1. ba3zosble TMMbI Java

Tun Onucanue Pasmep namsitu | Kanacc-o60s10uka

byte [enouucaennsiii Tur. Ilepemennas nganuo- | 8 6ur Byte
r'O THIIA MOKET IPUHUMATD 1€JIOUNCTIEHHOE
3HavyeHue B Auanaszone ot —128 no 127

short [enouncaennsiii Tur. [lepemennas ganuo- | 16 6ut Short
TO THIIa MOKET TIPUHIMATh TeJ0UNCTIEHHOE
3HaueHue B [uanas3one ot —32768 1o 32768

int [enouncaennsiii Tun. [lepemennas ganuo- | 32 6uta Integer
TO THTIA MOJKET IPUHUMATD 1eJIOUNCTIEHHOE
3HaueHue B quanasote ot —2147483647 no
2147483647

long Henouncaenusrii Tur. [lepemennas 64 6ura Long
JAHHOTO TUIIA MOYKET TPUHUMATD
1IeJIOUNCJIEHHOE 3HAYEHNe B [uarna-
30He oT —9223372036854775807 no
9223372036854775807

float Yucsosoii Tuit. [TepemerHast 3T0ro THIA 32 bura Float
3HAYECHUEM MOJKET IPUHUMATD YHUCIIO

B (hopmare ¢ miaBaioleit Toukoit. Hau-
GoJbliee (110 MOJLYJI0) 3HAUEHHE PABHO
3,4x10, JIMCKPETHOCTb 3HAYEHUIT PaBHA
Besmunte 3,4x10°

double | YucsoBoii Th (IBOWHOI TOYHOCTH). 64 Guta Double
[Tepemerntast 9TOro THIIA 3HAYEHUEM MOKET
NPUHUMATD YUCJI0 B (hOpMATE C MIIaBAIO-
wieit Toukoit. HanGoubiiee (110 MoyJio)
3HauyeHne paBHoO 1,7x10”", IUCKPETHOCTD
3Havenuii pana peamaune 1,7x10 %

char CumBoJibHbII THIL [lepemennast 1anHOTO 16 6ur Character
THTIA 3HAYEHUEM MOKET TPUHUMATD OT/le-
JibHbINA cuMBOJI (OYKBY)

boolean | JToruueckwuii Tun. Ilepemennbie aT0oro TUNa | 3aBUCHT OT Boolean
MOTYT IIPUHIMATH TOJIBKO /[BA 3HAUCHILS: peann3armn
true (uctuna) wiu false (103b) BUPTYaJIbHOU
MAIITHAHBI
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VY CJI0BHO BCE THITBI MOSKHO Pa3OUTh Ha YEThIPE HEPaBHO3HAYHbIE TPYIIIIbL: 11e-
JIble YUCJIA, JIeVCTBUTEbHbIE YU CJIA, CAMBOJIBI U JIOTUUeCKKe 3HaueHust. [l
peasin3aluu 1eJblX YKices ucoJib3yercs uyereipe Tuma (byte, short, int u long),
OTJIMYAIOIINXCST JIUITH 0OBEMOM BBIIEJISIEMOIT TTAMSITH U, KaK CJIE/ICTBHE, 10-
MYCTUMbBIM JIUATIA30HOM 3HAUEHU N MTePEMEHHBIX TAHHBIX TUITOB.

@ HA SAMETKY

Ecnu ons nepemMeHHoM ¢ YACNOBbLIM 3Ha4YeHNEM BblaenseTcsa n OUToB, TO
Takas nepeMeHHas MOXeT NPUHMMaTb 2" PasnnyHbIX 3HAYEHWUI: B OOMNH
o6uT MOoXxHO 3anucatb 0 unn 1, a ecnn OGUTOB N, TO BCEro BO3MOXHO
2" pasnnuHbIX KOMBUMHALMI U3 HYNen 1 eanHuL, Juana3oH BO3MOXHbIX
3HAYEHMI LLENIOYUCNEHHOM NEePeEMEHHON, 3annCaHHOM C NOMOLLbIO N 6U-
TOB, NNIEXUT B Anana3oHe oT -2t 0o 2 A1 (0QHO YNCNO YXOaUT Ha KOaW-
poBaHue Hynsa). Hanpumep, npu n = 8 nonyyaem BCEro 2% = 256 pasHbIX
yucen B gnanasoHe oT -2"=-128 no 2" —1=127. Ona n = 32 obwee
KOJINYECTBO YNCEST, KOTOPbIE MOXHO 3aKOAMPOBaTb C MOMOLLbIO TaKOro
konmyecTea 6UTOB, pasHsieTcst 2% = 4294967296, 1 AnanasoH BO3MOX-
HbIX 3HaueHunii oT —2°' = -2147483648 oo 2°' -1 = 2147483647.

CraHzapTHBIM THIIOM TP paboTe ¢ eIbIMU YHCIaMy sBJisieTcst Tl int. Ero
10 BO3MOXKHOCTH U PEKOMEH/IYETCs UCII0JIb30BaTh. [JlaBHAs IpUYMHA B TOM,
YTO MEJOYNCITEeHHbIe JUTepasbl (Iesble YnCcia, KOTOPBIE HMCIOJb3YIOTCS
B IMPOTPAMMHOM Ko/jie, HarrpuMep 5 nin 123) 1mo yMosr4aHuio MHTEPIPeTUpy-
I0TCS KaK OTHOcsMuecsd K Tutry int. K Tomy ke ecTh Takasd MTyKa, Kak aBTO-
MaTH4ecKoe TpuBeeHrne TUITOB (0OCYIKIAETCS AaJIbliie), U OHO MOJKET TIpe-
MOIHECTU HEeOXXUJAHHbIE U He BCer/la MPUATHbIe CIOpIpu3bl. Tak yTo eciau
HeT KpaitHell HeoOXOAMMOCTH TIPUOETATh K TIOMOIIM MHBIX I1€JI0YNCIEHHBIX
THUTIOB — WCTIOJIb3yeM THTI int.

Hucia ¢ nnaBatonieil TOUKkoi (1eficTBUTeIbHbIE UHCIA) PEIU3YIOTCS € TIOMO-
11bio Tr1oB double u float. /lurst 3Havennii Tuma double mamsaTy BoIZEISIETCS B [[Ba
pasa 6osbire (Mo cpaBHeHMIo ¢ gaHHbME THIA float). CooTBeTCTBEHHO, AJIs
guces Tuta double rpe AMama3oH BO3MOXKHBIX 3HAUEHUIM W MEHbIITE BETHIN-
Ha «JIUCKPeTHOCTU» unces ((haKTUIECKH TOUHOCTD uncia). [leficTBuTenbHble
YHCJIOBBIE JINTEPAIIBI (Hampumep, 12.3 mim 5.0) M0 yMOTYaHUIO WHTEPIIPETH-
pyloTcst Kak 3nauenus Tuna double. Bersos mpocToit — ecsiv umeeM jieio ¢ eii-
CTBUTEJIbHBIMY YHCJIAMU, TO JIy4llle UCIIOIh30BaTh iepeMenHbie Tuta double.

Jlist paboThl ¢ CMMBOJIAME MCITOJIb3YIOT THII char. 3HaYeHHeM TiepeMeHHON
tura char moskeT 6bITh cMBOJI. CHUMBOJIBHBIE JIUTEpaIbl (Harpumep, A wim
‘q’) 3aKJII0YAIOTCS B O/IUHAPHBIE KABBIYKU.
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@ HA 3AMETKY

JlnTepan 3aknoyaeTcs B OANHAPHbIE KaBbl4KN. VIMEHHO OAMHApPHbIE Ka-
BbIYKW ABASIOTCHA NPU3HAKOM cumMBona. Ecnn cumBon (0gnH) 3akniounTb
B JBOWHbIE KaBbI4KM, TO 3TO yXXe OyaeT TekcT (06bekT knacca String). Ha-
npumep, ‘A — CMMBONbHbIN nnTepan, a "A' — TEKCT, COCTOSALLNI U3 OQHOWN
OykBbl. 1 3T0 aBCONMOTHO pasHble TUMbI AaHHbIX.

[Tepemennas Tuma boolean (Jrormyeckuii THI) MOKET MTPUHUMATD BCETO BA
3HaueHust: true ui false. OGBIYHO TaKWe TIEPEMEHHbIE UCIIOTIB3YIOTCS B YIIPaB-
JIAIONUX WHCTPYKIUAX (YCJIOBHOM OIlEpPAaTOpe U OIepaTopax IHMKJIA) WIn
OTIEPAHIAMU B JIOTHUECKUX BbIpakeHUsAX. O TTepeMeHHON JIOTHYeCKOTO THIIA
TOBODSIT, UTO OHA UMeEET UCMuHHOe 3HAUeHNe, eciii ee 3HaUeHWe PAaBHO true,
a ecJiu repeMeHHast uMeeT 3HaueHue false, TO rOBOPST UTO 3TO J0JMCHOE 3HA-
JyeHue.

Jliist Kaxoro u3 6a30BBIX THIIOB CYIIECTBYET Kacc-oborouka. Kmacc-060-
JIOYKA OTKPBIBAET aIlbTEPHATUBHBIN c110co0 co3ganus U pabOThI ¢ JaHHBIMU
COOTBETCTBYIOLIETO THUIIA. IIpenMyIecTBo KaaccoB-0060J04€K, KpoMe Ipoye-
I0, CBSA3aHO C T€M, YTO TaKKe KJIACChI COJAEPKAT PsiJl CTATUYECKUX METOIOB,
[IO3BOJISIONIMX BBINOJHATh pasjiMyHble IOJI€3HbIE OIepaluu, Harnogodue
npeoGpa3oBaHus TEKCTOBOTO IPEACTABIEHHS /I YACIA B YUCI0 (HATIPUMED,
Korza Teker "123" HeoOXoauMo peobpasoBaTh B 1ejI0e Yrcso 123). MiIMeHHO
B TAaKOM acIieKTe HaMu OyIyT HCIOJIb30BaThCsI KJAACCHI-000JI0YKH.

O6GbaBNeHne n MHULUManM3auusa nepeMeHHbIX

PaccMoTpuM Ternepb BOTIPOC COGCTBEHHO 00 00bsiBICHUH TIepeMeHHbIX. [Tpo-
1eypa ata oueHb mpoctast. Kak orMevyanoch panee, pu 00bsBJICHUH Tepe-
MEHHOU YKa3bIBAETCS TUTI IepeMeHHON (MAeHTH(MUKATOP TUTIA) U UM TIepe-
MeHHOU. ECTh HECKOJIBKO MTPOCTHIX TTPABUI.

M HepeMeHHaH 00BABIAETCA B II0OOM MECTe — rJaBHOE€, 4TOOBI [0 IIEPBO-
'O €€ UCII0JIb30BaHUA (I/ICHOJILSOBaHI/Ie — IIpUCBanBaHW€ 3HAYECHUA NJIN
CUYUTBIBaHUE 3Ha‘IeHI/IH).

*  Ecam oO0baBisgerca HECKOIBKO II€pEMEHHBIX OJHOI'O THIIA, TO [AJA HUX
MOJKHO HNCIIOJIb30BaTh OAWH I/II[GHTI/I(I)I/IKH.TOP TUIIA, A Ha3BaHUA IIEPEMEH-
HbIX YKa3bIBalOTCA 4€PE3 3allATYIO.

* Ilpu o6bsiBIEHNM TIEpEMEHHOI €l cpa3y MOKHO TPHCBOUTH 3HAYECHUE
(Takas mporteypa Ha3bIBAeTCSI MHUIIUAIN3ANNEH TIepeEMEHHOIN ).
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Huxe npuseseHnl IpuMepbl KOPPEKTHOTO OOBABICHUS U MHULMAIN3ALAN
TepeMeHHbIX Pa3HbIX TUIIOR:

int num=10,3,b=5;
double x,y=12.5;
float z;

char s='B’,symb;

B panHoM ciydae 0OBSIBASIOTCS TPH 1EJOYMCAEHHBIE TIepeMeHHble (num, a
n b) Tuma int, mpryem nepeMenHas num roryvaet 3HadeHue 10. [Tepemennnie
x 1 y 00bSIBJICHBI KaK OTHOCSIIHECs K TUITy double (TiepeMeHHOiT y TPHCBOEHO
3HaueHue 12.5). Ilepemennas z orHocuTcs K tuiy float. CumBoJIbHBIE TIEpe-
MeHHBIE § U symb 0ObSIBIEHBI OJJHUM BbIPasKEHHMEM, ITPU ITOM HEPEMEHHO §
MPUCBOEHO 3HaUeHue B'.

Curyarusi ¢ 0ObsIBIIEHHEM ITEPEMEHHBIX MOKET OBITh OOJIee 3aMbICTIOBATOI.
PaccMoTpyM IpeicTaBIeHHbIN HUKe 610K KOza:

int one=1,two=2;

int three=one+two;

Komanmoit int one=1two=2 0OBABIAIOTCS W WHUIHATU3UPYIOTCS IBE IIEJIO-
YHCJIeHHbIe TIepeMeHHbIe one 1 two Tuma int. 3aTeM KoMaHAOM int three=one+two
00bsIBIIsIETCS TIepeMeHHas three Tuma int, 1 3HaYeHNEM TIEPEMEHHOIT TPUCBa-
MBAETCsI BbIPAKEHUE 0ne+two, TpeicTaBJsiioniee co60i CyMMy IBYX APYTUX
nepeMeHHBIX. Takad cuTyarus AOMyCTUMA: TlepeMeHHass MOKeT MHUITUAJIN-
3UPOBATHCA CO 3HAUECHUEM, OIIPEIEIAEeMbIM Ha OCHOBE BBIPAKEHUA, COLEP-
JKaIlero Apyrue nepeMeHHble.

I'maBHoe ycioBue — epeMEHHbIEC, BXOAAINE B MHUIUAJIU3NPYIOIIEE BbIpa-
JKeHHue, J0JI)KHbI MMETb 3Ha4Y€HIM A Ha MOMEHT BbIYMCJIEHU A BbIPAKEHIM . ,ﬂaH-
HBI c110co6 WHUIMAJIN3allN IIEPEMEHHDBIX Ha3bIBA€TCA OUHAMUYECKUM.

@ HA SAMETKY

BaxHO noOHMMaTb, YTO MNPV AMHAMUYECKON UHULMaNU3auum nepemMeH-
HO He ycTaHaBMBaeTcs QYHKLNOHANIbHOM CBA3M MeXAyY NepPEMEHHbI-
MU. Hanpumep, ecnu nepemMeHHas three MHUUMANNM3NPYETCS KOMaHAOM
three=one+two, TO OHa NOAYYMT 3HAYEHMEM PEIYNLTAT BbIPAXEHUS one+two (Ha
MOMEHT €ro BbluMCneHuns1). Ecnn BNocneacTBMn U3MEHATCSH 3HAYEHUS
NEPEMEHHbIX one U/WUnu two, Ha 3HAYEHMN NEPEMEHHO three 3TO HMKAK HE
CKaxeTcsl.
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Ente ogun BakHBIN acmieKT — MOCTYIHOCTD nepeMeHHO. [maBHOe mpaBmio
COCTOMT B TOM, YTO [IepeMeHHast IOCTYITHA B TIpe/iesiaX 0JI0Ka, B KOTOPOM OHa
oObsiBiieHa. BIIOK, B CBOIO 04epe/ib, ONpeIesisieTcst Hapoil (UrypHbIX CKOOOK
(orkpeiBaromieii { u 3akpoiBaorieil }). ITockoabKy MbI 06CysKaaeM 00bIBIIe-
HUE TIepEMEHHBIX BHYTPH TJIABHOTO METO/Ia TIPOTPAMMBI, TO TaKHe ITepeMeH-
HbIe IOCTYITHBI B TJITABHOM MeTojie (HO He BHE eT0).

Kak HeGOJIBIINYI0 WIIIOCTPAIIMI0 PACCMOTPUM MPOrpaMMy B JucTuHre 2.1,
B KOTOPOi1 0OBSABIISIETCST HECKOJIBKO TIEPEMEHHBIX PA3HBIX TUIIOB, TIEPEMEH-
HBIM TPUCBAWBAIOTCS 3HAYEHUS, TTOCJTE Yero 3HAUEHUS 3TUX MEePEMEHHBIX
0TOGPAKAIOTCS B OKHE COOOTIEHSI.

JluctuHr 2.1. MporpammHbiii koa npoekTa UsingVariablesApplication
import javax.swing.JOptionPane;
class UsingVariablesDemo{
public static void main(String[] args){
// UenouucnexHas nepemenHas:
int number=123;
// BelcTBUTENbHASA NEpEMEHHas:
double x=32.1;
// CumBONbHAA nepemMeHHas:
char symb=A;
// Nornyeckas nepemeHas:
boolean state=true;
// TekctoBas nepeMenHas Ans hopMupoBaHus
// conepxanus coobuieHuns:
String text="Mcnonb3yembie nepemeHbie:\n";
// BonuchiBaeTcs 3HayeHMe UENOYNCIEHHOI NEPEMEHHON:
text=text+"Llenoe uncno: "+number+"\n";
// BonucbiBaeTcs 3HayeHe YNCIIOBOI NEPEMEHHOI:
text=text+" [lefictButenbHoe yncno: "+x+"\n";
// DlonncbiBaeTcs 3HaueHue CMMBONbHOI NepeMeHHoIA:
text=text+"Cumson: "+symb+"\n";
// LlonncbiBaeTca 3HaueHue NOrUYeCcKoit nepeMeHHoi:

text=text+"/lornyeckoe 3Hauenue: "+state;
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// OtobpaxeHue coobLieHms:
JOptionPane.showMessageDialog(null text);

}

[Tpu BBITIONTHEHUH TTPOTPAMMBI TTOSIBJISIETCS ITATOTOBOE OKHO, ITPEICTABJIEH-
Hoe Ha puc. 2.1.

‘Message. .-@_
(D HCnONbIYEMBIE NEPEMeRHbIE:
Lenoe wwcno: 123
[edcTeutensHoe ywcno: 32.1
Cumgon: A
Norwyeckos zHavenne: true

Puc. 2.1. B peaynbraTte BbINOJIHEHUS NPOrpaMMbl NOSBASIETCH OKHO
C MHpopMaumren 0 3HaYEHUN NEPEMEHHbIX

B manHOM cirydae B rIaBHOM METOJIE TIPOTPAMMBbl OOBSIBIISIETCS] HECKOJIBKO
nepeMeHHbIX (TiepeMeHHas number Tuma int co 3HaueHmeM 123, mTepeMeHHas X
tuma double co 3Havenmem 32.1, mepemennas symb Tuma char co 3Hauenmem A
u mepeMeHHas state Tuma boolean co smauenwuem true). Takske B Tporpamme
0OBSBJISIETCST TEKCTOBAsI TepeMeHHast text, B KOTOPYIO MOC/Ie[0BaTeNbHO JI0-
MTUCBHIBAETCS TEKCT U 3HAYEHUE KaXK/I01 U3 TIepeUnCIeHHBIX BBIIIE TlepeMeH-
Hbix. [Tocsie Toro Kak 3HaueHue repeMeHHoi text cchopMupoBaHo, OHO 0TOO-
paskaercsi B OKHE COOOTIEHNSI.

A BETANMW

MHCTpyKumsa \n, KOTOpas HECKOMLKO Pa3 NCMOJIb3YETCS B TEKCTOBOM 3Ha-
YEHUU NEPEMEHHOM text, ABNSAETCA MHCTPYKLUMEN NEPEXOaa K HOBOW CTPOKE:
TaMm, rae B TEKCTE pacnosioXeHa AaHHas MHCTPYKUUS, Npu 0ToOBpaxeHnn
TeKCTa BbINOJIHAETCS Nepexon K HOBOW CTpoke. Takke MMEET CMbICI Ha-
NOMHUTb, YTO ONepaLms CNOXEeHWS S TEKCTOBbLIX 3Ha4YeHU peannayeTcs
nytem o6beaMHEHNS TEKCTOBLIX CTPOK. Hanprmep, komaHaa text=text+"Lienoe
yueno: "+number+"\n" BbINONHSAETCS Tak: GOPMUPYETCS HOBAs TEKCTOBasi CTPO-
Ka, KoTopas nony4yaeTcs 00beANHEHNEM TEKYLLErO 3HAYEHUS NEPEMEH-
HoM text, TekcTa "lenoe uncno: ", 3Ha4E€HUSA NepemMeHHO number 1 TekcTa "\n".
[MonyyeHHas cTpoka NpMCcBamMBaeTCs 3HAYEHNEM NEPEMEHHON text.

[lns cpaBHEHUS B IUCTUHTE 2.2 TIpe/iCTaBIeHa AaHAJIIOTUYHAS TTPOrpaMMa, HO
TOJIBKO pe3yJibTar (3HaYeHUs TIEPEMEHHBIX ) 0TOOpaskaeTcst He B OKHE c000-
e’ 2 B KOHCOTbHOM OKHE.
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JluctuHr 2.2, NMporpammHbiii koa npoekTa UsingVarsConsoleApplication
class UsingVarsConsoleDemo{
public static void main(String[] args){
// UenouucnexHas nepemenHas:
int number=123;
// DelictBUTeNbHas nepemMeHHas:
double x=32.1;
// CumBONbHAA NepeMeHHas:
char symb=A’;
// Noruueckas nepemeHHas:
boolean state=true;
// OTobpaxeHue TekcTa:
System.out.println("Wcnonb3yembie nepemenHbie:");
// 0T06paeHue 3HaYEHMS LIENOYNCIIEHHOI NepeMeHHON:
System.out.printn("Lienoe yucno: "+number);
// 0T06paeHue 3HaYEHUS YUCNOBOIT NEPEMEHHON:
System.out.printn("QeiicteuTensHoe uncno: "+x);
// OTo6paxeHue 3HaYeHNs CUMBONbHON NEPEMEHHOI:
System.out.print(n("Cumson: "+symb);
// 0To6paxeHue 3HaYeHNS OTUYECKON NepeMeHHOI:
System.out.println("Nlornyeckoe 3Hayenue: "+state);

Pesynbrat BeITIOTHEHNS TPOTPAMMBbI TAKOH, KaK TTOKA3aHO HUKE.

Pe3ynbTaT BbINONIHEHUS NPOrpPamMMbl (U3 IUCTUHrA 2.2)
Wcnonb3yemble nepemeHHble:

Llenoe yucno: 123

[lleiictBuTenbHoe yucno: 32.1

Cumson: A

Jlornyeckoe 3HayeHwme: true

39



Maga 2

[l BBIBOJIA 3HAYEHUST TIEPEMEHHBIX B KOHCOJIPHOE OKHO MCIIOJIb30BAH Me-
Toz println(), koTopbIii Bbi3bIBaeTcst B hopmare System.out.println(). Tlockosbky
MocJie OKOHYAHUS BBIBOJIA JIAHHBIX B KOHCOJIb METOZIOM println() mepexo;1 k HO-
BOIl CTPOKE BBIIOJIHSETCS aBTOMATHYECKH, MHCTPYKIUIO \N B TEKCTE MbI HE
ucnosbzyeM. Takike B 9TOT pa3 Mbl 000ILIKCH O3 TEKCTOBOW MepeMeHHOI],
a [IPOoIleCC BHIBOJIA JAHHbBIX Pas3OuIi Ha HECKOJbKO KOMaHI.

CuunTtbiBaHMe 3HaYEeHUs NepeMeHHOM

Yacto B IIporpaMMax IMPpUXOAUTCA HE IIPOCTO IIPUCBANBATh 3HAYEHUA TIEPE-
MEHHbBIM, a BBOAUTDb U CHUTHIBATD 9TU 3HAYCHUA — Y€PE3 OKHO C ITOJIEM BBO/[a
MJIN 4epe3 KOHCOJIbHOE OKHO.

() HA 3AMETKY

Mbl yXXe 3HakoMbI C cuTyaumen, korga 3Ha4eHe NnepeMeHHoOM CYnTbIBa-
eTcs ¢ nons BBoga. Ho tam, HaNnOMHMM, peyb Wwa O TeKCTOBOW nepe-
MEHHOW. 34ecb Mbl coObMpaemcsi pacCMOTPETbL CMOCOObI CHUTLIBAHUSA
3HAY€HMI NepPeMEHHbIX Pa3HbIX TUMOB.

[laymee B mporpamMme U3 JTUCTUHTA 2.3 TIOKa3aHO, KaK 3HAUEHUST I1eJIOUHCIIeH-
HOTO THUIIA MOTYT BBOJIUTHCS B TIPOIPAMMY YePe3 AUATOTOBOE OKHO C TI0JIEM
BBOJIA.

Jluctunr 2.3. MporpammHbiii kop npoekTta InputintVariablesApplication
import javax.swing.JOptionPane;
class InputIntVariablesDemo{
public static void main(String[] args){
// UenouncneHHble nepemeHHble:
int age,year,birth;
// TlepemeHHas NS 3aNUCK 3HaYeHUs B none BBOLA:
String result;
// CunTbiBaHue 3HayeHUs 13 nons BBOAA:
result=JOptionPane.showInputDialog("Kakoit ceityac ron?");
// Npeobpa3oBaHue TEKCTa B LIEN0E YUCNO:
year=Integer.parseInt(result);

// CyuTbiBaHMe 3HaYeHUs U3 Nos BBOAa:
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result=JOptionPane.showInputDialog("Ckonbko Bam ner?");

// Npeobpa3oBaHue TeKCTa B LIEN0E YUCNO:
age=Integer.parselnt(result);

// Bbluucnexue rofa poxaeHus:

birth=year-age;

// OTobpaxeHue okHa ¢ coobuieHuem:
JOptionPane.showMessageDialog(null,"Bel pogunuck B "+birth+" rogy!");

[Ipu BBITOJTHEHUH TPOTPAMMBI CHavaIa 0TOOPaskaeTcst OKHO C TI0JIEM BBO/IA,
B KOTOPOM CJIeIyeT yKa3aTh TEKYIINUU TO/, KaK TTOKa3aHo Ha puc. 2.2,

"Input E- =

|E Kakof ceil4ac roq?
2 [z01d

Cancel

Puc. 2.2. B none BBOAA YKa3bIBAETCHA TEKYLLWNIA rof,

[Tocsie aToro nosiBJsieTcs elile O{HO OKHO C IT0JIEM BBOJIA, B KOTOPOM YKa3bl-
BaeTcs Bo3pacT. CuTyarus IponLIIOCTPUPOBaHA Ha puc. 2.3.

"[:p it

|? Cronbko Bam net?
[#1

Cancel
L2

Puc. 2.3. B none BBoaa ykasbiBaeTcst BO3pPacT

[Tocite aTOrO MOSIBUTCSI OKHO € COOOIIEHNEM, B KOTOPOM yKasaH Tofl POsKiie-
HUs, KaK, HAIIPUMeD, IIOKa3aHo Ha puc. 2.4.

T
bl pOAHAKCE B 1974 rogy!

Puc. 2.4. OkHO peaynbTaTaMm BblYUCTIEHNS FoAa POXAEHUS
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B mporpamme OODBSIBISIETCSI HECKOJBKO IEJOYUCIEHHBIX TTEPEMEHHBIX
(tur int): age, year u birth. B nepemenHyo age Mbl IJIaHUPYEM 3aIKUCHIBATH BO3-
PaCT TI0JIb30BATEJIs], B IEPEMEHHYIO year Oy/IeT 3alMChIBAThCS TEKYIINUN TO/I,
a 3HaueHMe TepeMeHHO# birth komanoit birth=year-age BbIuMcIsieTCST Kak pas-
HOCTb TEKYIIIETO TOJIa U BO3PACTA TI0JIb30BATEJISI, UTO B Pe3YJIbTATe JAeT TOJI
POXKJIEHUSI.

3HaueHus TIePEMEHHBIX age U Year CAMTHIBAIOTCS U3 TI0JIST BBOJIA UAJIOTOBO-
ro okna. [Ipo6sieMa B TOM, 4TO 3HAYEHUST CJIELYET BBOAUTH IETOYMCIEHHBIE,
B TO BpeMs Kak MmeTozoM showlnputDialog() Bo3Bparmiaercs TekcTtoBoe 3HaUe-
uue. [ToaroMy naxe ecau Mbl B ITOJie BBOJZIA BBOAUM uucjo 2017, MeToioM
showInputDialog() BosBparmaercs tekct "2017". ITo Tak Ha3bIBAEMOE TEKCTOBOE
npezactaBiaenue uncaa. Ero caenyer tpanchopmupoBaTs B uncio. [lomoxer
HaM craTudeckuit Metoj parselnt() u3 kmacca-o6osouku Integer (MeTO/ BBI3bBI-
Baercs B popmate Integer.parselnt()). AprymMeHTOM METOMY TIEPENaeTCsT TEeKC-
TOBOE TIPE/ICTaBJIEHIE YUCTA, a Pe3yJIbTaTOM BOo3Bpaiaercs ynuciao. Orcioza
AJITOPUTM CYUTHIBAHUS [I€JIOYNCTICHHBIX 3HAYCHUH Yepe3 1MoJie BBOIA TaKO:
pe3ybTar BeI3oBa MeTosa showlnputDialog() 3amuchIBaeTcst B TEKCTOBYTO TIepe-
MEHHYIO result, TTocJie yero repeMenHas result mepegaeTcst apryMeHTOM METO/LY
parselnt() (komammsr year=Integer.parselnt(result) 1 age=Integer.parselnt(result)).

AHAJIOTMYHO TIOCTYIIAEM, €CJTM HYKHO, HATIPUMED, CYMTATh U3 TOJIST BBOJIA
3Hayenue Turma double. Tenepb TOIBKO CIIEMYET UCTIONB30BATH CTATUYECKHUIA
metoy parseDouble() u3 kiracca-o6osouku Double. IIpumep npuBeeH B JIMCTUH-
re 2.4.

Jinctunr 2.4. NMporpammHbii koa, npoekTa InputDoubleVariablesApplication

import javax.swing.JOptionPane;

class InputDoubleVariablesDemo{

public static void main(String[] args){

// Yncnosble nepemeHHble:
double mass,height,bmi;
// TlepemeHHas AN 3anucK 3HaYeHus B none BBOAA:
String result;
// CuuTbiBaHME 3HAYeHUs U3 oA BBOAa:
result=JOptionPane.showInputDialog("Baw poct B meTpax:");
// Npeobpa3oBaHue TEKCTa B YUCAO:
height=Double.parseDouble(result);
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// CunTbiBaHME 3HAYeHUs U3 NoAs BBOAA:
result=JOptionPane.showInputDialog("Baw Bec B kunorpammax:");
// Npeobpa3oBaHxue TeKCTa B YUCIIO:
mass=Double.parseDouble(result);

// Bbluncnenme nHpekca maccol Tena:

bmi=mass/height/height;

// OKpyrneHue nonyyeHHoro 3HayeHus:
bmi=Math.round(bmi*100)/100.0;

// OTobpaeHue OkHa ¢ coobLieHmnem:
JOptionPane.showMessageDialog(null,"Hgekc maccel Tena: "+bmi);

B IIporpaMMe Ha OCHOBE 3HAYEeHUN [JIA PpOCTa M MACChI Te€Jia BBIYHUCJIAETCA
MHAEKC MaCChbl TeJIa.

@ HA 3AMETKY

MHpoekc macchl Tena BbIMUCASETCH Kak OTHOLEHME MacCbl m (B KWJO-
rpaMmmax) Tena kK keagpaty pocTta h (B MeTpax), TO eCTb Kak m/hz. Opy-
rMMM CNoBaMu, Y4TOObl BbIYMCIIUTL MHAEKC Macchl Tena, Heobxoaumo
OABaX bl NOOeNNTb Maccy Tena Ha pocT. [nga B3pOCbIX S0AeN HOPMOM
cuMTaeTCs 3HaYeHne nHaekca Maccol Tena ot 18,5 oo 25.

[TepBoe nuasoroBoe OKHO, KOTOPOE TOSIBJISIETCST HA 9KPaHe, MPeIHA3HAYEHO
JI7ISI BBOJZIa 3HAUeHUst pocrta (puc. 2.5).

Tnput
= |  Baw poct e meTpax:

[1.84]

Bl

Puc. 2.5. B none BBoAa ykasbiBaeTCsi POCT (B MeTpax)

Pocr ykaseiBaetcs B MeTpax, M03TOMY B IPUHITUTIE 3TO HETIEJI0e YUCII0. 3Ha-
YeHe, yKa3aHHOe B 1T0JIe BBO/IA, 3aTIOMUHAETCS B BUJIE TEKCTA B IEPEMEHHYTO
result, a 3aTem koman0ii height=Double.parseDouble(result) mpeoGpasyercst B 3HaUe-
nue tuna double 1 mpucBanBaeTcs 3HaYeHUEM riepeMeHHoi height. AHasornuHo
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TIOCTyIaeM IPH OTpe/ieJIEHNN MacChl Tesa (3alnChbIBAeTCs B MEPEMEHHYTO
mass). Ha puc. 2.6 mokaszaH mpoitecc BBO/Ia 3HAUEHUS JIJIsT MACCHI Tesa.

Ll C=]
(= | Baw poc e KunOrpaMMAX:

lod

Cancel
[

Puc. 2.6. B none BBoaa ykasblBaeTcsi Macca (B KunorpaMmmax)

Ha puc. 2.7 mokazaHo OKHO C BBIYMCJIEHHBIM 3HAUE€HUEM WHIEKCAa MAaCChI
TeJa.

‘I\;ssage '

@ HHAeks maces Tena: 20.59

Puc. 2.7. Pe3ynbTat Bb4MCEHNS MHOEKCA MAacChl Tena

WHjeke Maccehl Tela BBIYUCISETCS KOMaHo bmi=mass/height/height. B o6mem
ciydae Takoe 3HaueHue OyzeT cojepKaTh MHOTO IU(P B JECATUIHOI Yac-
. Ham Takast TOYHOCTD He HY’KHA, TIO9TOMY MBI BBITIOJHSIEM OKPYTJIEHUE
no corteix. /st aToro mcrosb3oBaHa Komanza bmi=Math.round(bmi*100)/100.0.
Broipasxenue Math.round(bmi*100)/100.0 BerumcsisieTcst Tak: TeKyIee 3HaYeHUE bmi
yMHOzKaeTcst Ha 100, moJrydyeHHOe 3HaYeHue OKPYTJisieTcst (C TTOMOIIBIO CTaTH-
geckoro Metoza round() kmacca Math) mo 1ieoro uncsa, mocsue 4ero OHO AETUT-
cs Ha 100.0. ITO U ecTh HOBOE 3HAUEHUE TTEPEMEHHOIT bmi.

AETANN

B knacce Math eCTb MHOIO cTaTMYeCKMX METOA0B, YEPES KOTOPLIE peanun-
3Yl0TCS BCEBO3MOXHbIe MaTemaTnieckne GyHkUun. B yactHocTun, ctaTtu-
yeckuii MeTog, round() MCNONL3yeTCa st OKPYIMEHNS A0 LEeNOYNCAEHHbIX
3Ha4yeHu Yyncen B popmarte ¢ nnaeatrowlen To4kon. MeTopn, Bbi3blBaETCS
B dopmate Math.round(), a aprymeHTOM eMy nepenaeTcs OKpyrnsieMoe Ync-
710 (MpY 3TOM CaMO YMC0 OCTAETCA HEM3MEHHbIM, MPOCTO Ha ero OCHO-
BE METOAOM BbIHYMCISETCA U BO3BPALLAETCS «OKPYINIEHHbIN» PE3ynbTaT).
BblLLie Mbl UCMOIL30BaNM TAKOM NOAXOA: YMHOXUIIN 3HAYEHNE NepeMeH-
HOM Ha 100, OKPYrMAN OO0 LEeNoro 3HadyeHus, a 3atem nogenunm Ha 100.
B pesynbTaTe nony4maoch OKpyrieHue 0o coTbiX. 34eCb eCTb OAVH BaX-
HbIi MOMEHT: onepaTop AeneHns / B Java peann3oBaH Tak, 4YTo ecnuv ge-
NATCA ABa Lenbix Yucna, To AeneHne BbiNOJIHAETCS HaLeno (pe3yibTaToM
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ABNAETCH LeNoe YNCNo, a OCTaToK OT AeneHnsa otbpackiBaeTcs). Moato-
MYy MocCfie OKPYreHNa Mbl OeNUN Ha 4Y1Cno, 3anncaHHoe kKak 100.0, To
€CTb MCNONb30BaNN AECATUYHYIO TOYKY. 3anncaHHbI B TAaKOM BUAE YUC-
NIOBOM NnTepan HTEPNPETUPYETCA HE KakK LLeNoe, a Kak AEeNCTBUTENTbHOE
4YMCNO Y AeNeHNe BbINONHAETCH 0ObIYHOE, a He LIeNOYUCNEHHOE.

Emte oxgun HeGoBINONE TIPUMEP KOHCOJBHOTO BBOJA YMCJIOBBIX 3HAYEHUI
(mesprx n B hopMmaTe ¢ TIaBaoIiell TOYKOW) MpeACTaBIeH B MporpamMMe
B JIMCTHHTE 2.5.

Jluctunr 2.5. MporpammHbif kop npoekTta InputVariablesConsoleApplication
// imnoptupoBaxue knacca Scanner:
import java.util.Scanner;
class InputVariablesConsoleDemo{
public static void main(String[] args){
// Co3panue obvekTa input knacca Scanner:
Scanner input=new Scanner(System.in);
// Tekywmit rog;:
int now=2015;
// NepemeHHas Ang 3anucu UMeHU Nonb3oBaTens:
String name;
// NepeMeHHas Ans 3anucv Bo3pacra:
int age;
// NepeMeHHas 415 3anucv 3HayeHus pocta (B MeTpax):
double height;
// TlepemeHHas AN 3anuCcK 3HaYeHNs Macchl
// (B Kunorpammax):
double mass;
System.out.print("Bawe ums: ");
// CuntbiBaHue umMeHw (Tekct):
name=input.nextLine();
System.out.print("Baw Bo3pact: ");
// CunTbiBaHKe Bo3pacTa (Lenoe Yncrno):

age=input.nextInt();
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System.out.print("Baw pocr (B meTpax): ");

// CyuTbiBaHKe pocTa B MeTpax

// (4mcno B opmate ¢ nnasatoLLeit TOYKoN):
height=input.nextDouble();
System.out.print("Macca Tena (B kunorpammax): ");
// CunTbiBaHME MACChl B KUOTrpaMMax

// (4ucno B hopmare ¢ nnasaioweit TOYKoN):
mass=input.nextDouble();

// Bbluncnenve uxpekca Maccel Tena:

double bmi=mass/height/height;

// OTobpakeHue umeHu:
System.out.println("3gpascreyiite, "+name+"!");
// BbluucneHue 1 0ToOpaxXeHMe rofa pOXKIEHUS:
System.out.printin("Bsl pogunuce B "+(now-age)+" rogy.");
// 0TobpaxeHue 3HaueHuA MHZeKCa Macchl Tena:

System.out.printf("Baw nHpekc maccel Tena: %5.2f\n",bmi);

Pesynbrar BHITIOTHEHWST TPOrPAMMBI TIPE/ICTABJIEH HUKE (KUPHBIM HIpUd-
TOM BBIIeJIEHbI 3HAYEHW ST, BBOJIUMBIE TI0JIb30BATEIIEM ):

Pe3ynbrat BbINOSIHEHMS NPOrpamMmbl (U3 NINCTUHra 2.5)
Bawe uma: UsaH Metpos

Baw Bo3pacr: 41

Baw pocr (B metpax): 1,82

Macca Tena (B kunorpammax): 98

3ppascrayiite, MBaH Merpos!

Bbl pogunuce B 1974 rogy.

Baw nHpekc maccol Tena: 29,59

B nmporpamme cuuThIBaOTCA CIAEAYIONINE TTapaMeTPhl: UM I0JIb30BATEN
(mepemenHas name), Bo3pacT (mepeMeHHas age), pocT (mepemenHas height)
u Macca tejia (repeMeHHast mass). B mporpamme oTo6pakaeTcs IpuBETCTBHE
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(c yka3aHWeM HUMEHU MOJIb30BATEJIST), BHIYUCISIETCST U OTOOPAKAETCS TO/I
POXK/IEHUS, @ TaK)Ke MHIEKC Macchl Teqa. [l cauThiBaHUS TEKCTOBOTO 3HA-
YeHUsT UCII0JIb3yeM MeTOJI nextling(), cumThIBaHMe 3HAYEHUS TUIIA int BBITIOJ-
HSIEeTCS € TIOMOIIbIo MeTosa nextInt(), a /7ist cauTeiBaHMs 3HaueHust Tumna double
ucmnoJsib3yeM metoz nextDouble().

@ HA SAMETKY

B cooTBeTcTBUM C foKasibHbIMU HacTpoMkamMu cpefpl pa3paboTku
NetBeans npu BBOZE AECATUYHBIX YMCen (Yncen B popmaTe Ymcna ¢ nna-
BaloLLLEN TOYKOWM) MOXET 0Ka3aTbCs, YTO BMECTO AECATUYHOM TOYKN Cre-
AyeT UCnob30BaTb AECATUYHYIO 3anATyl0. Takad cuTyauus MMeeT MecTo
BblLLIE.

lon poxaeHns BhIUUCSIETCS KaK Pa3HUIA 3HAUeHUH TIepeMeHHOoM now (3Ha-
YeHueM IepeMeHHON YKa3aH TeKyIIui ro) u nepeMeHon age (BO3pact M0Jib-
30BareJist, BBOJUTCS C KJIaBUATYPHI).

M AETANN

B komaHpe System.out.println("Bbl poguauce B "+(now-age)+" rogy.") BbipaXeHue, KOTO-
PbIM BbIYUCASETCSA rO4, POXAEHMWS, B3STO B KPYbl CKOOKW. ECnv aTOr0 HE
chenartb, Pa3HOCTb YNCES BbIMUCASATLCS He OyaeT. YToObl NOHATL NPUYK-
HY, PACCMOTPUM BbIpaXeHUe "2+2="+2+2. Pe3ynbTaToM Takoro BelpaxXeHus
AIBNSIETCS TEKCTOBAs CTPOKa "2+2=22". OObsSICHEHME TaKOe: NPW BbluMCe-
HUN BbIPaXXeHUs "2+2="+2+2 K TEKCTOBOW CTPOKE CHa4yana OonucbiBaeTcs
4YMCno 2, a 3aTeM K MOJIYYMBLUEMYCS TEKCTY "2+2=2" AOMUCHLIBAETCS €eLle
OOHO uncno 2. B utore nonyyaeTcs TEKCT "2+2=22". Pe3ynbTatoM Bbipaxe-
HWNS "2+2="+(2+2) ABNSIETCS TEKCTOBAsA CTPOKa "2+2=4", MOCKOJIbKY B JAHHOM
cllyyae cHavana BblMCnseTcs cyMma 2+2 (MosyyaeTcsi 3HadYeHme 4), a pe-
3yNbTaT 4ONUCLIBAETCH K TEKCTOBOM CTPOKe "2+2=", B pe3ysibTaTe 4ero rno-
JlydaeM TEKCTOBYIO CTPOKY "2+2=4".

Jliist oToOpaskeHsT 3HAYEHNUST TTepeMeHHON bmi (MH/IEKC MAacChl Tesla) UCTOJTb-
3oBan Metog printf(). MeTox Bbi3biBaercst B popmate System.out.printf(), u emy
B JIAHHOM CJIy4yae Iepe/laeTcsl /[Ba apryMeHTa: CTpoKa (hopMaTUpPOBAHUS
"Baw uHpekc maccel Tena: %5.2f\n" u 3Havyenume rnepemenHoi bmi. Komanma System.
out.printf("Baw uHaexc maccsl Tena: %5.2f\n",bmi) BbImoOJIHsSIETCS TaK: OTOOpaAKAETCS
TEKCTOBAsT CTPOKa "Baw uHgekc maccel tena: %5.2f\n", Ho BMecTo BbIpaskeHus %>5.2f
(nHCTPYKIUS (hOPMATHPOBAHUST) 0TOOPAKAETCST 3HAUEHUE TTePEeMEHHOI bmi.
B wacTpykium %5.2f cumBON % sBIsSETCS MAEHTH(UKATOPOM WHCTPYKITMH
dbopmaTrpoBaHust, cCMMBOJ f O3HAYAET, 4TO OTOOPAKAETCS YHCTIOBOE 3HAUCHITE
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B (hopMmaTe ¢ TIaBaioliell TOYKOH, a YNCI0BOE BhIpaskeHue 5.2 03HAYAET, 9TO
Uit 0TOOPAKEHUST YMCJIa MCIIOJb3YETCsl He MeHee TSATH TTO3UIIHIA, TpruYeM
H0CJIE IECATUYHON TOUKY (3a1sToit) otobpaskaercs ase udpbl. [TockoirbKy
IIPY BBI30BE MeTo/1a printf() aBToMaTHYecKuil mepexo/ K HOBOM CTPOKE HE BbI-
MOJIHSETCS, TO B KOHIIE TEKCTOBOTO JINTEPAJIA UCTIOb30BaHA MHCTPYKITNS \N.

@ HA SAMETKY

Bnaronaps metoay printf() HaM yaanock n3dexarb HE06XOAMMOCTU OKPYr-
NATb BbIMUCIEHHOE 3HaYeHne ANna nHaekca Maccl Tena. BmecTto okpyr-
neHnst Mbl IBHO 3aaanu dopmar BbIBOAA YMCOBbLIX AaHHbIX (ABE undpbl
nocne AecaTUYHOM To4KM), 6naro meToga, printf() no3sonseT aTo caenatb.

ﬂuﬂmamﬂuwmammmmmemmmmml

Kpome coGCTBEHHO TIEPEMEHHBIX, B MIPOTPaMMax HCIIOJIb3YIOTCS JAumepa-
Jvt. JIuTepanbl — 9TO KOHCTAHTHbIE 3HAYEHUs], KOTOPbIe HEJb3sT U3MEHUTD
B TIPOrPaMMe 1 KOTOPBIE TIPECTABIISIIOT COO0i HEKOTOPbIE BBIPAsKEHMSI MJIN
KOHCTPYKITHH, MOHSTHBIE JIJIs TPOrpaMMucTa. [IpumMepamMmu JTUTepasioB sIBJis-
foTest: 123 (1estoe uncio), 123.45 (uucsio B hopMmaTte C TIaBaioleil TOukoit), A
(cumBoI), "Tekcr" (TexcToBOE 3HaueHwe), 1.2e-3 (uncao 1,2x107°, 3armcantoe
B Hay4HOU HOTammm), 0123 (BocbMepuuHOe TipeicTaBiaerune yucaa 83), 0xA1B
(umcio 2587 B mieCTHAATIATEPUIHOM TIPEICTABIEHUN ).

AETANN

[Ona no3nunoHHOro npeacTaBneHns 4ymcna HeobxoamMmo xoTs Obl ABe
umdpbl. KonmyecTBO MCNonb3yeMbix LMdp onpeaensieT CUCTeEMy cHUCNe-
Hug. Ecnn ang npeacraBneHns Yyucen ucnonb3yetcs h pasnuyHbix unmop,
TO B NO3MLUMOHHOM npeacTasneHnn yicna b,b,, ; ... b,b,b, napameTpsl
b,=0,1,2,...,h-1pna Bcex nngekcos k=0, 1, 2, ..., m, a 3Ha4yeHne
Takoro yncna B AeCATUYHON CUCTEME BblYUCHSETCS Kak b,b,, ; ... b,b,b,
=b,- h®+ b,- h'+ b, - h+... + b,,-h™. Hanpumep, Ans 0BONYHON GUCTEMBI
h=2wub,b, ,..bbb,=b,-2°+b,-2'+b,-2°+ ... +b,, - 2", rae napa-
meTpbl b, =0,1. Ana BocbMmepuyHov cuctemol h=8wun b, b, , ... bbb, =b
0-8°+b,-8 +b,-8+...+b, 8", npuuem napameTpbl b, =0, 1,2, ..., 7.
B yacTtHOCTU, ecnu nmeem Aeno ¢ Ymcnom 123 B BOCbMEPUYHOW CuUcTe-
Me, TO B AeCATUYHOM nony4aem 1 - 8°+2.8'+3.8°=64+16+3=83.

B wecTtHaguatepuyHom cucteme (h = 16) kpome gecsatm undp ot 0 o
9 ewe ncnonbayrotcs OykBbl 0T A (0603Ha4vaeT yncno 10) oo F (0603Ha-
yaet yncno 15). Nepesoa B AECATUYHYIO CUCTEMY BbINOJIHAETCS B COOT-
BETCTBUM C COOTHOLLIEHMEM b, b, ... bbb, =b,- 16°+ b, - 16" + b, - 16
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+..+b,-16", anapameTpbl b, =0, 1, 2, ..., 15. Hanpumep, wecTHaaua-
Tepu4Homy uyncny A1B B LECATUHHON CUCTEME COOTBETCTBYET 3HAYEHNE
10-16%+1-16' + 11 - 16" = 2560 + 16 + 11 = 2587 (HANOMHUM, 4TO
B LUECTHAAUATEPUYHOM NPEACTaBNEHNN CUMBOJT A COOTBETCTBYET YNCIY
10, a cumBon B cooTBeTcTBYET "uncny 11).

[Ipu pabote ¢ JuTepaaMu CJIeAyeT WMETh B BULY HECKOJBKO MPOCTHIX
TIpaBUIL.

* Ilo ymouanuio 1esoumncientble auTepasbl (Hampumep, 123) narepmpe-
THUPYIOTCSA KaK 3HAYeHUs THTa int.

*  Yucaa B dopmate ¢ miaBarorieil Toukoit (Hampumep, 12.345) mo ymosrya-
HUIO OTHOCSTCS K TUY double.

* BocbMepuuHoe 11eJi0€e YMCJI0 HAUMHAETCS ¢ HYJIs1 — Harpumep, 123 aBiis-
€TCs IeCATUYHBIM YHCJI0M, a 0123 eCTh YMCI0 BOCbMEPUYHOE.

o IllecTHaanaTepryHble JTUTEPATHI HAUMHAIOTCS ¢ KOMOMHAIIMU CUMBOJIOB
0x nsm 0X — HarrpuMep, yncJio 0x123 siBjigeTcs 1mecTHaAIlaTePUYHbBIM.

C 4yucI0BBIMU 3HAUYEHUSMHU MOXKHO UCIIOJIB30BaTh cyddurcnr L (wmm ) —
IUUTSL CO3/IaHUS TEJIOUYUCIEHHOTO JIUTepaia, OTHOcsmerocs K tumy long (Ha-
npumep, 123L), u F (wmm f) — nysa cosmanust qeficTBUTENBHOTO JTUTEPAa OT-
Hocsmierocs k tury float (mampumep, 12.345F). Takske melicTBUTEBHbIE YHCTIA
MOKHO 3alTUCHIBATh B HAYYHOU (MM SKCIIOHEHIINATBHOM ) HOTAIIUN: YKA3bI-
BaeTcs MaHTHCCA YHCJIa U 9epe3 CUMBOJ E (1m e) — mokasaresb CTereH .
Hampuwmep, nutepan 1.23E-5 cootBeTcTByeT uncty 1,23 - 107 a surtepar 5.3E7
cooTBercTBYeT ey 5,3 - 10,

Hepenko Ha mpakTuKe MCHOJB3YIOTCS CIEIMATbHbIE CUMBOJIBI (WM WH-
CTPYKIIMH ), KOTOPBIE HA3BIBAIOTCS ynpasasiowumu. HadanHaioTes Takue nH-
CTPYKIIMH C KOCOH uepThl \, DOPMATIbHO COCTOSIT U3 /IByX CUMBOJIOB (BKJIIO-
Yasi KOCylo 4epty \), HO UHTEPIPETUPYIOTCS KaK OfAuH cuMBoJ. C oJHOI
YIPABJISAIONIEN MHCTPYKIIUENH Mbl 3HAKOMbI — 3TO WHCTPYKIIMS \N TIepexo/ia
K HOBOU cTpoke. [loMuMo Hee, MOJKHO BBIJIEJTUTH €llle UHCTPYKIUIO \t 717151
BBITIOJTHEHUsT Taby sy (BCTaBKU CMMBOJIA TabyJISAIMK B TEKCT).

MpueseaeHue TMNOB

EcTp o4ens BaxKHBIN ¥ BO MHOTHX CIy4YasX HE3aMeTHBIN MeXaHU3M, KOTOPBIT
Ha3bIBaeTCst npusedenuem munos. Ha ciieHy oH BBIXOJNT B TEX CITydasix, KOTIa
B HEKOTOPOM BBIPAKEHUH TIPUCYTCTBYIOT 3HAYEHUST Pa3HbIX TUITOB, OOBIYHO
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TIpoIlecc PUBE/IEHNS TUIIOB PA3IesIdIoT Ha f6Hoe N HesasHoe (M asmoma-
muueckue). HesiBHOe, 1 aBTOMaTU4YeCKOE, TPUBE/ICHUE TUTIOB BBITTOTHSIET-
CsI aBTOMaTUYECKU U MTOJAYUHSIETCS Onpe/ieJieHHON Joruke. Hampumep.

* Ecau B uncioBoM BhIpaskeHUHN MMeeTcs onepan Tuna double, To Bce mpo-
Yyue onepaH/bl (M pe3yabTaT BEIPAKEHNS ) aBTOMATHIYECKH PACHINPSIOT-
cs1 1o tuna double.

* Ecsn B uncioBoMm BeIpaskeHnn nmeercs onepan] tuna float, m npu atom
HeT oniepanzioB Tuma double, To pacmpenne BeimoHsAeTCs 10 Tra float.

* Ecau B uncioBoM BbIpaKeHUM €CTh TOJBKO 11E€J0YUCTIEHHbIE OTIEPAH/IBI
U CPEeJIV HUX UMEETCs OTiepaH I TUIa long, TO TIpoYre ONePaH/Ibl U PE3YTh-
TaT BBIPAYKEHUST pacIupsiercs /1o Thma long.

e Eciu B 4ncI0BOM BBIpAKEHUM €CTHh TOJBKO TETOUNCIECHHbIE OTTePAH/IHI,
U Cpeld HUX HET OlepPaH/IoB Tuna long, To rmpouune orepanibl (B TOM YHCIe
u TUNOB short u byte) 1 pe3yJsibTaT BhIpaKeHUS PACHIMPSIETCS 10 TUTA int.

[Ipu sIBHOM TpUBEIECHUN THUIIA TepPe]] BBIPAKEHUEM, THII KOTOPOTO HEO6-
XOJIUMO «CKOPPEKTUPOBATDH», B KPYTJIBIX CKOOKAX YKa3bIBAETCS THII, K KO-
TOPOMY BBITIOJIHsIeTCsT TipuBeieHne. Huske npuseneH HeOOBINONM TIpUMED
MIPOTPAMMHOTO KO/Ia, B KOTOPOM OOBSIBJISIETCSI U MHUIIUATTU3UPYETCS Tie-
pemMeHHas x Tura byte, TocJie 4ero ee HaYaJIbHOE 3HAUEHUE YBEJIMUUBAETCS
B /IBa pa3a:

byte x=1;
x=(byte)(x*2);

Ecnu B xomanze x=(byte)(x*2) He MCOAB30BaTh WHCTPYKIIUIO SBHOTO TIPUBE-
nenwst Tuma (byte), BosuukHet onbOKa (IIporpaMma ¢ TAKUM KOJIOM He CKOM-
nunupyetcd). [IpyurHa B TOM, YTO 1EJTOYUCTCHHBIN JUTEPAT 2 THTEPIIPETH-
pyeTcs Kak 3HaueHue int ¥ T03TOMY Pe3yJIbTaTOM BBIPAKEHUS X*2 SBJISETCS
3HaueHUe TUTIA int, KOTOPOEe MBI ITBITaeMCs TPUCBOUTH TIEPEMEHHO TuTa byte.
[TockousbKy 715t Tuia byte BiesisieTcst Becero 8 OWT, a IJIsA ThIA int BbIEIsIET-
cst 32 6uTa, MOXKET TIPOM3OUTH MOTEPs] TOYHOCTH. YTOOBI OKA3aTh, YTO MBI
OCO3HAHHO UJIEM HA TAKYIO IPOIIENYPY, UCTIOIb3YeM SIBHOE ITPUBeCHIE 3HA-
YeHus TUTIA int K 3HAYeHUIO TUTIA byte,

@ HA 3AMETKY

MpeobpasoBaHme 3Ha4YeHMs TUNa int K 3Ha4YeHMto Tuna byte BLINONHAETCS
TakK: n3 32 6UTOB OCTAlOTCA TONbKO MNadline 8, a ocTasnbHble 0TOpachl-
BaloTCH.
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B npuBesenHoM pasiee 6JI0Ke Kojia TakKe HEOOXOANMO BBITIOJHSTD MTPUBE-
JleHIe TUIIA:

byte x=1,n=2;
x=(byte)(x*n);

3mech MBI HE WCIIOJIb3yeM JINTEpas 2, & BMECTO HETO MCIIOJIb30BaHa Tepe-
MeHHasg n Tuma byte co 3Havenuem 2. Ho mpu BeIMUCTEHWN BBIpAKEHUS X*n
pe3yabTaT BCe PaBHO PaCIIUPSIETCS /10 THTA int, TO3TOMY MPUXOANTCS IBHO
BBITIOJIHATD TPUBH/IEHNUE K TUTTY byte.

PaCCMOTpI/IM €hie OJlMH IIPpUMEP KOppeKTHbIX KOMaH/:
byte x=1,y=10;
x=(byte)(x+1);

Y+

371ech OOBABIAIOTCS ABE TIepeMeHHbIe X 1 Y (C HauaJIbHBIMKM 3HAYEHUSIMU 1
n 10 cootBeTcTBeHHO) THTIA byte. /laee BuITOTHATOTCA KOMaHABI X=(byte)(x+1)
u y++. B xax0it u3 koMaH 3HAUEHNE TTepeMEHHON YBEeINYNBAETCS HA e/lH-
HUILY, HO B IIEPBOU M3 KOMaH/I 3TO JIEJIaeTCsI Yepe3 MPUCBAUBAHUE, a BO BTO-
pOii KOMaH/Ie MCII0JIb30BaH orepaTop nHKpemenTa. Komanza x=(byte)(x+1) co-
NePKUT UHCTPYKIUIO (byte) sBHOTO MpuBeieHMs TUIA (IPUYUHBI TE JK€, YTO
U paHee — BBIPaKEHME B MIPABOIl YACTU OT OINEPATOPA PUCBANBAHUS aBTO-
MaTHYeCKU pacuiupseTcs Ao Tuma int). B komane y++ HUKaKUX WHCTPYKITUH
TIPUBEIEHNS TUTIA HET (7la TaM UX ¥ HeT/le pa3Meniats). [Iprmunna B ToM, 9TO
onepanus Buja A++ Ha caMOM JieJie 9KBUBaJIeHTHA He KOMaH e A=A+1, a KoMaH-
gie A=(tun A)(A+1) TO ecTb K omepaHLy MpUOABJISIETCS €AMHUIA, TIOCJIE YETro pe-
3yJIbTAT IPUBOJIUTCS K TUILY ollepan/ia. B 9ToM cMbicJie BbIpaskeHus Bz A++
1 A-- Ha OCHOBE OIIEPaTOPOB MHKPEMEHTA U JieKpeMeHTa GoJiee MpernoyTH-
TeJbHbBI K UCIIOJIb30BAHUIO TI0 CPABHEHUIO ¢ onepanuaMu Buja A=A+l n A=A-1
COOTBETCTBEHHO.

@ HA SAMETKY

B paccMOTpEHHbIX BbiLLe KOMaHAax nepeMeHHbIM T1na byte Npy HUUManm-
3auuK NPMCBanBalOTCS YACTIOBLIE 3HAYEHMS (HanpuMep, kKomaHaa byte x=1).
Jlntepan 1, HANOMHUM, UHTEPNPETUPYETCSH Kak 3HadYeHne Tuna int. Tem He
MeHee B NoA4oOHLIX Cny4yasix, Koraa nepemMeHHon Tuna byte mnm short npu-
CBaMBaeTCs 3HAYEHWEM LENIOYUCNEHHbIN nuTepan, siBHOe NpuBeaeHue
TMMNOB BbINOJIHATL HE 065A3aTENIbHO — NNTEPAsT aBTOMATUYECKU «yXNUMa-
eTcs» (NyTemM oTépacbiBaHMS JIMLLHUX CTApLUMX OUTOB) A0 HY>XHOr O TUNa.
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Boob6Le, 30echb elle pa3 Xxo4eTcsi MOBTOPUTb PeKOMeHaaLnio: Bo n3be-
XaHne Hef.opa3yMeHU Lenovnc/ieHHble NepeMeHHble pa3yMHO 06bsIB-
NATb C TUNOM int, a Anga paboTbl ¢ Y1CcNaMmn B GopMarte C niaBatoLLLen ToY-
KOW ncnonb3oBaTtb TuM double.

[IpuBesieHre TUIIOB HE OTPAHUYMBAETCSI TOJIBKO II€JIOUNCJIEHHBIMU THIIA-
M. Tak, MOJKHO TIPUBECTH K 11EJIOYNCJICHHOMY 3HAUE€HHIO YNCII0 B (hopmare
¢ TuIaBaroIeil Toukoit (o6paTHOE MpeoOpasoBaHKe TOXKE BBIOIHSIETCS, HO
0OBIYHO ATO MPOUCXOAUT AaBTOMATHYECKI). B TakoM cirydae y IeicTBUTEb-
HOTO YHCJIa TIPOCTO 0TOpachiBaeTcst ApobHast yactb. Harmpumep, pesybratom
BBIpaskenns (int)5.8 aBisgeTcd 1esoe 9ucyo 5: mpuBeienre yucia 5.8 Kk Tumy int
MIPOUBBOUTCS MyTeM OTOPACHIBAHUS IPOOHON YACTH, OCTAETCST TOJIBKO I1e-
JIast YacTh YMCJIA, TPUYEM WHTEPIIPETUPYETCS OHA MMEHHO KaK I1eJ10€e YHCJIIO.
A pesysibTaToM BhipaxkeHus (double)5 siByisieTcst ieficTBUTEIBHOE 3HaUeHUE 5.0
tuna double.

Emte oun xapakTepHbIil IprMep NMPUBeeHUs TUIIOB — KOT/IA BBIYUCJISIETCS
BBIPAKEHIE, TIPEJICTABIIsTIoNee cOO0I CyMMy TeKCTa u yucaa. B atom ciy-
Yyae YncJI0 aBTOMATUYEeCKH TPAaHC(HOPMUPYETCsT B TEKCTOBOE IIPE/ICTaBJICHUE
¥ BBIMOJIHSIETCST KOHKaTteHanust (00beanHenne) cTpok. Mbl ¢ 1mogo6HbIMI
CUTYAIMSMU YIKe CTAIKUBAINCh. BoobIIe, TeMy aBTOMAaTHYECKOTO U SIBHOTO
MPUBEEHUST TUTIOB MOKHO OOCYIKIaTh J0JITO, HO JIyYIIle JeIaTh 9TO Ha KOH-
KpeTHbIX TprMepax. [[oaTomy MbI OyieM BO3BPAIIATHCSI K TAHHOMY BOIIPOCY,
HO y>Ke IIPU PaCCMOTPEHUU ITPUKJIAHBIX 33/1a4.

OcHOBHbIE onepaTopbl
Huuezo ocobennozo. Obvixnosennas xonmpabanoa.

U3 x/¢ «bpunnuanmosas pyxas

Ornepartopnt, UCIIOIb3yEMbIE B Java, yCJIOBHO MOKHO Pa3/le/IMTh Ha YeTbIpe
rPyNIb: apudMeTHIecKre, JTOTUIECKIe, TTOOMTOBbIE U OMEPATOPhI CPaB-
HEHUS.

ApudmeTnyeckue oneparopbl

Apudmernueckne onepaTopbl IPUMEHSIIOTCSI B OCHOBHOM [IJIS1 BBITIOJTHEHUST
apudMeTHIecKuX omnepaiuii. B Tabir. 2.2 mepedncieHbl Bce OCHOBHBIE apuid-
MeTUYeCKHe OIEPATOPbI, UCTIOJIb3yeMbIe B Java.
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Tabn. 2.2. ApudpmeTnyeckne onepaTtopsbl Java

Onepatop

Onucanue

+

Bunapwustit onepatop croscenus. PeynbraToM BeipaskeHNs Busia A+B sBis-
eTcs cyMMa 3HadeHUH 41CIoBbIX otlepanioB A u B. Ecsiu oqun u3 onepan-
OB SIBJISIETCS TEKCTOBBIM 3HAUEHUEM, TO BTOPOI ONepaH/] aBTOMATHIECKU
npeobpasyercst (ecau HeOOXOAMMO) K TEKCTOBOMY THITY U 3aTEM PE3YJIbTaT
BBIUHMCJISIETCST ITyTEM KOHKaTeHAInH (00 beINHEHNE) TEKCTOBBIX CTPOK

bBunapmbrii oneparop eviuumanus. PesynrbraTtoM BoIpaskenns Bupa A-B sBirs-
€TCs Pa3HOCTh 3HAYEHMII YHCIIOBBIX OllepaHioB A u B

OrnepaTop ymuoxcenusi. Pe3ynbrar BIpasKeHUs BUa A*B BeruncsieTcst Kak
Ipou3Be/ileHNe 3HaYeHUiT YMCI0BBIX OllepanioB A u B

Bunapusiii oneparop desenus. Pe3ynbraToM BeipaskeHust Bujia A/B siBiisiercst
YACTHOE OT JIeJIEHNSI 3HAUeHU YMCIOBBIX onepanaoB A u B. OcobeHHOCTh
olepaTopa JieJIeH!sI B TOM, YTO €CJIU OllepaH/IaMU SIBJISTIOTCSI 11eJIble YNCIIa,
TO JieJIeHHe BhINOIHseTcs Hatesio. Harpumep, pe3yibTaToM BeIpaskeHnst 15/4
SIBJISIETCSI 11€J10€ YKCI10 3. YT0ObI /lesieHne BBIIOJIHSIOCh 0ObIYHOE (He 1eJ10-
YHCJICHHOE), CJIe/LyeT UCIIOIb30BaTh MHCTPYKIHIO (double). Tak, pesyapraTom
Boipaskenst (double)15/4 siysiercst 3Hauenue 3.75

Bunapuslit oniepaTop sviyucienus ocmamxa ot 11eJI04UCI€HHOTO JIeIeHUS.
PesynpraTtom BeIpaskeHust A%B siByisieTcst OCTATOK OT TeJIOUHCIEHHOTO Jiese-
HUS 3HaYeHusd ollepaH/ia A Ha 3HayeHue olepan/a B

++

Ynapublil oniepatop urkpemenma. Y orneparopa ectb IpedUKCHas 1 I10CT-
(uxcnas popma. B pesyspTate BbIdmCIeHNS BRIpasKeHNUS Bujia A+ (TIoCT-
(pukcnas hopma) ninm ++A (nmpedukcnas popma) 3HayeHue onepangaa A
yBesmunBaercs Ha 1. Pe3ynbraToM BeIpaKeHNS A++ BO3BPAIAETCs HCXOTHOE
(o yBesueHUs Ha eJUHUILY ) 3HaYeHue ollepan/a A, a pe3yIbTaToOM BbIpa-
JKeHUS ++A BO3BpaliaeTcst HoBoe (TIocjie YBeIMYeHNs Ha eIHUILY ) 3HAaUCHIe
onepanja A

YHapHbLi onepatop dexkpemenma. Y HapHblil oriepatop. ¥ oleparopa ecTb
npeduxcHasa u noctukrcHas popma. B pe3ynbraTe BHIUNCICHHS BBIPAKe-
Hust Buza A-- (nocrdukcuas opma) uin --A (nmpedukcHast popma) 3Haue-
HUe onlepaH/a A ymenblaercs Ha 1. Pe3yibraToM BelpakeHns A-- SBIseTCA
MCXOTHOE (10 YMEHBIIIEHNS HA €JIMHUITY ) 3HAUCHKE OTIePaH/Ia A, a pe3yJibTa-
TOM BBIPQXKEHUS --A BO3BpaIaeTcst HoBoe (10cJie YMEHbIeHUs Ha eJUHUILY )
3HauYeHue orepanga A

HpI/I BbIYMCJIEHN Bpra}KeHI/Iﬁ Ha OCHOBE 6I/IHaprIX apH(bMETI/I‘{eCKHX ol1e-
PpaTopoOB 3HAYEHUA OIIEPAaHA0OB HE NUSMEHAIOTCA.

OnepaTopbl CpaBHEHUS

OrnepaTopsl CpaBHEHUS UCIIOJB3YIOTCS JIJIsl CPABHEHUST HA TIPEJMET PaBeH-
CTBa, HEPABEHCTBA, TPEBBINIEHUs WU He TPEBBINIEHUS 3HAYEHUN JBYX
(0OBIYHO YMCIIOBBIX) OIIEPaH/0B. Pe3y/ibTaToM BBIPaKEHMsI Ha OCHOBE OIle-
paropa CpaBHEHUS SIBJISIETCS JIOTHUECKOe 3HAavyeHue true MpH UCTUHHOCTH
COOTBETCTBYIOINIErO COOTHOIIEHUS, 1 false 1ipu ero soskHOCTH. B Tab1. 2.3 Ne-
peuyucyieHbl ONlepaTOPhl CPABHEHNS, UCIIOJIb3yeMBbIE B SI3bIKe Java.
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Ta6n. 2.3. Onepatopbl cpaBHeHMs Java

Omneparop

Omnucanue

<

Omneparop menvuie. PesympraToM BeIpaskeHNs Busia A<B sBisiercst mormueckoe
3HaueHue true, ecJIv 3HAUCHNUE OTlepaH/ia A MeHbllle 3HaYeHHs onepanza B.
B mportuBHOM cTyuae pe3ynbTaToM BeIpaskeHns A<B siBrsercs snadene false

OmnepaTop Menvuie unu pasro. PesynbratoM BeIpakeHUs BUa A<=B aBisgerca
3HaueHue true, ecJI 3HaUeHUe OIlePaH/ia A He TIpeBbIIIaeT 3HAUEHNST OTIlePaH/Ia
B. B mpoTuBHOM ciry4ae pe3yJIbTaToOM BhIpaskeHM:s A<=B siBisieTcs 3nauenme false

Omneparop 6orvuie. Pesynbratom BoipakeHust Buaa A>B siBjisiercst 3Hadenue
true, ecsiit 3HaYeHMe onepanjia A Goiblite 3HaueHust orepau/a B. B mporuBHoM
cJiydae pe3yJibTaToM BbIpaxkenus A>B sBisiercs 3nauenue false

Ouepatop 6onvue wiu pasho. PesynbratoM Boipakenust Bua A>=B sisietcst
3Ha4YeHHUe true, ecim 3HaYEHKe Ollepan/ia A He MeHbIIle 3HaYeHUsI orepaH/a B.
B nporuBHOM ciIyuae pe3ysibTaToM BbIpakeHust A>=B siBisiercs 3nauyenue false

Omneparop pasno. Pesyibratom BeipakeHus Buja A==B siisiercst 3nauenue true,
ecJI 3HaYeHMe OlePaH/ia A paBHO 3Ha4YeHMIO onepan/a B. B mporuBHOM cirydae
pe3yJIbTaToM BbIpaskeHust A==B siBiistercst snauenue false

Omneparop ne pasro. Pe3ynbraToM BepaskeHust BUja Al=B siBiisiercs 3HaueHne
true, eci 3HAUEHME OTIEpaH/a A OTJIMYHO OT 3HAUeHM onepan/ia B. B mpotns-
HOM cJIy4ae pPe3yJIbTaToM BhIpaxkeHUs Al=B siBisiercs 3Hauenue false

[Ipo BBIpakeHME HA OCHOBE OTIEpaTOpa CPAaBHEHUS TOBOPST, UYTO OHO MCTUH-
HO, €CJTM 3HaY€HNE BBIPAKEHNS PaBHO true, a ecyiv 3HaYeHNe BEIPAKEHUS PaB-
Ho false, To Takoe BeIpakeHMe HA3BIBAIOT JIOXKHBIM. Bce onepatopsl cpaBHe-
HUST ABJISIOTCST OUHApHBIME (Y HUX JBa OIIePaH/ia).

Jlornyeckune oneparopsbl

Jlornmyeckue omepaTopbl UCIOJIBb3YIOTCS € OIlePaTOPaMU JIOTMYECKOTO THUIIa,
BO3BPANIAIOT PE3Y/IbTATOM 3HAYEHMs JIOTMYECKOTO THIIA U IIpeIHa3HAYeHbI
JUIST CO3/IaHMSI CJIOKHBIX YCI0BUIL. JIOTMYECKUE ONIEpaTOPhI A3bIKA Java IIpe/i-
CTaBJIeHBI B TabJI. 2.4.

Tabn. 2.4. Jloruyeckue onepatopsbl Java

Oneparop | Onucanue

& bunapmnbtit onepatop zozuueckoe u. PesynibratoM Berpaxkenus Buja A&B
SIBJIIETCSE true, ecoin 3HaYeHust 060uX orepan/oB A u B paBHbI true. Eciin xorst
Obl OIUH U3 ONlEPaH/IOB UMeeT 3HayeHue false, To pe3ynbTaToM Bbipaskerust AQB
sBJsieTcs 3HaueHwe false

&& Bunapuslii ontepaTop J10zuueckoe u, BBIMUCISIEMBIH 110 YNPOUEeHHOU CXeMe.

Pesyibrat Bolpaskenist AR&B Takoil ske, kKak 1 BoipaskeHus A&B, Ho B cirydae
C oTIepaTopoM &8& ecJiu py IIPOBEPKe 3HAUEHIS OTIePaH/ia A OKa3bIBaeTCs,
9TO OHO paBHO false, To 3HaUeHUE OnEepan/ia B yiKke He BRIYUCISETCS, a cpasy
pesysbTaToM BhipaskeHust A&&B Bo3Bpataercs 3nayenue false
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Omneparop | Onucanue

| Bunapusiii onieparop sozuteckoe unu. Pe3ynbTaToM BbIpaskenust Bujia AlB sis-
JISIETCS true, ecJTi 3HaYeHUe XOTsI ObI OJIHOTO M3 OTEPAHIOB A WTH B paBHO true.
Ecsm 3navenust 00enx ornepanzio paBHbl false, To pe3ysibratom BbipakeHust AlB
BO3BpalaeTcs 3HaueHwe false

I BunapHBbIit oniepatop J10zuueckoe unu, KOTOPBIA BEIYUCISIETCS 110 YNpOueHHOl
cxeme. Pesyibrar BoIpakeHs A||B coBagaeT co 3HaueHIeM BhIPaXKeHI A|B,
HO B CJIy4ae C OIIEPATOPOM || ecJin IIpH TPOBEpPKe 3HAYEHHS OllepaHia A oKa-
3BIBAETCSI, YTO OHO PABHO true, TO 3HAUeHNe oepansa B yxxe He BbIUuCIsIETCS,
a cpasy pesyJIbTATOM BbIpaskeHst Al|B BosBpatiaercst 3HaueHue true

bBunapusiit onepatop nozuueckoe uckmouarowee unu. Pe3yaibTaTroM BbIpaxe-
Hud Buja AMB siBisieTcs true, ecyin OIMH OllepaH/l MMeeT 3HaueHue true, a Apyroi
orepaH/i nMeet 3HadyeHue false. Eciiu 3HaueHust 06enx orepaHioB OJ[HOBpPe-
MEHHO PaBHHbI false, 1JIK ec/in UX 3HAUEHMST OTHOBPEMEHHO PABHHbI true, pe3yJib-
TaTOM BbIpaskeHus A"B Bo3Bpaiiaetcs 3Hauenue false

YHapHbII OTIEepaTOP J102UUecK020 ompuyanus. Pe3yabTaToM BhIpasKeHUs BUIA
'A paBHseTCs 3HaUeHMe true, eciii 3HaYeHue onepanaa A pasHo false. Eciin
3HaYeHHe onepaH/a A paBHO true, TO Pe3yIbTaTOM BBIPAKEHUsI 'A sIBJISIETCS
3Hauenue false

O6b19HO BbIpaKE€EHUA Ha OCHOBE JIOTUYECKUX OII€EPATOPOB HMCIIOJb3YIOTCA
B YCJIOBHOM OII€paTope NJin B OIlepaTopa IUKJIa, KOr'Zla B IPOTPaMMHOM KOZ€E
CO31aI0TCA TOYKHN BETBJICHUA.

MoGuToBbIE onepaTopbl

[To6uToBbIE OIEPATOPDI MIPeAHA3HAYECHBI /IS BHIIOIHEHUS OIIePaLMii ¢ Iie-
JIBIMH YHCJIaMH Ha YPOBHE UX OMTOBOTO (JIBOMYHOTO) TIPE/ICTABJIEHNSL.

DETANN

B noBon4HOM npeacTaBneHnn YMCNo 3anucbiBaeTcs B BUAE NOCNenoBa-
TENbHOCTW Hyneh n eamHny,. CHavana onpeaenmMcsa co cnocobom aBo-
MYHOIO KOOVMPOBAHMS NONOXUTENBHBIX Yncen. Jonyctum, 4To oas 3anun-
CW 4yMcna Ncnosnb3yeTcsa N BUTOB, KaXAbIA N3 KOTOPbIX MOXET MPUHUMATb
3Ha4veHne 0 nnm 1. BuHapHbIi Kog Yncna GopmManbHO MOXHO 3anncartb
KaK a,_,a,_, ... 8,3,8,, rae napametpol a, = 0,1 npn k=0,1,2, ..., n - 1.
B pecatnyHom cuctemMe CHMCNeHns Takoe YMCio onpenenseTcs Kak a, -
2°+a,-2'+a,-2°+...+a,, - 2" +a, - 2",

Onepaunn c Yncnamu B 4BONHHOM CUCTEME BbIMNOJHAIOTCS Tak Xe NPoCTO,
Kak 1 B gecatnyHon. Hanpumep, npasmnaa cnoxeHus yncen 6asmpytoTca
Ha cnenylowmx cooTHoweHunsax: 0+ 0=0,1+0=1,0+1=1m1+1=10.
OTpuuaTenbHble Yncna KOAMPYIOTCS N0 NPUHLMAY AOMOAHEHNS A0 HYS.
Y1066l MOHATH MABHYIO MO0, NPEANOIOXKUM, YTO MMEETCS HEKOTOPOE
NONOXUTESNIbBHOE YMCIIO X, @ HAM HEOOXOAMMO CreHepupoBaTb KOA, A4S
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yncna —x. Mbl 6yaem ncxoauTb U3 TOro, YTO YMCIIO —X MO ONPEAEsSIeHNIo
Takoe, YTO B CYMME C YMCJIOM X AaeT HOJb. JpyrumMum crnosamm, OOMKHO
MMETb MECTO COOTHOLLIeHME —x + x = 0. Tenepb BEPHEMCS K YMCIY X U MPO-
OeflaemM Haj, HUM Takylo onepaumio, Kak nobutoeas MHBEPCUS: B ABONY-
HOM NPEeACTaBIEHNM YACTA X EONHULIbI TOMEHSAEM Ha HYMN, @ HYN MoMe-
HAeM Ha eanHuLbl. PesynstaT 0603Ha4YMM Kak X. Ecnv Tenepb BbIMUCINTb
CYMMY X + X, TO MOJIy4nM BUHAPHbIN KO, U3 EONHULL: TaM, [Oe B KOAE YNC-
5la X egvHnLa, B YACTE X HOMb, 1 HaobopoT. UTak, ecnu 4nucna sanomm-
HalOTCA KOOOM M3 NN BUTOB, TO PE3Y/NLTATOM BbIPAXEHNS X + X ABNAETCH
kog 111 ... 11 n3 n eguHny, Mpubasum K 3TOMYy Koy 4ncno 1, To ecTb

n .
+x+
BblUMCINUM cymMy X + x + 1. PeaynetaT 6yaet kog 1000 ... 00, B koTopom

n Hynen n B ctapwem 6ute 1. Ho, nockonbky peyb M,n,ng 0 KOMMblOTEPE
1 3aNOMWHAHWM YMCna ¢ MOMOLLIbIO N BUTOB, TO CTapLUUIA €AUHUYHBIN OUT
TepseTcs. B pesynbrarte nonyyaetcs Ko 13 n Hynem, 4To COOTBETCTBYET
HyJl0. lpyrumm cnoBamu, UMeeT MecTO COOTHOLLEHMe X + x +1 = 0. Cne-
[0BaTeNbHO, BbipaxeHue X + 1 gaeT Ko, oTpuLUaTeNIbHOro Ynucna —x.

B nBonyHOM NOGUTOBOM NpeacTaBieHNN YACA CTapLIniA OUT Ha3bIBaeT-
CS1 3HAKOBbIM 1 ONPEAENSET 3HAK YACNA: Y NONOXUTENBbHbIX YNCEN CTap-
LN BUT HYNEBOW, @ Y OTPMLATESNbHbIX YACEN CTapLINA OUT € AUHUYHBINA.

Y1006kl NO KOAY MNONOXUTENBHOMO YCA NONYYUTb KO, NPOTMBOMOJSIOXHO-
ro emy oTpmuaTesibHoOro Y1ucna, HeobxoaMMo MHBEPTUPOBATL KOA, MOS0~
XUTENbHOMO YMcna n NpnubaBnTb K pe3ynbTaTy eauHULLY.

YT100bI MO KOAY OTPULATENIBHOIO YNCa ONPEAENnTb 3TO YMCO B OeCs-
TUYHOWM CUCTEME CUHUCTIEHUS], CNeayeT BbINMOSIHUTbL MHBEPCUIO KOAa OTpu-
LaTeNbHOro YMcna, NpubdaBuTb K KOAY eANHULY, MEPEBECTM NONYYEHHbIN
KOA, B AECATUYHOE 3HaYeHMe (KaK 3TO AenaeTcs As MNONOXUTENbHbIX Y-
cen) n «gonncatb» nepes, YNCciomM 3HaK «MUHYC».

[To6uToBbIE OMEPATOPbI, KCIOJIb3yeMble B s3bIKEe Java, MepedncieHbl
B TabI1. 2.5.

Ta6n. 2.5. Nobutosble onepatopsbl Java

Oneparop | Onucanue

& Bunapubiii orieparop nobumosoe u. Pesyibratom Boipakerust Buaa A&B sipJisi-
€TCsT YnCII0, GMHAPHBIN KO KOTOPOTO BBIYHCIISIETCS TAK: CPABHUBAIOTCST OUTDI
B KoJax yuces A u B. Eciii o6a 61ta eiuHNYHbIE, TO B COOTBETCTBYIOIIEM
MeCTe dnca-pe3ybraTa 6y/eT eAnnHuna. B mpoTuBHOM cirydae (eCJIi XOTsI
Obl OJIMH U3 CPABHUBAEMbIX OMTOB HYJIEBOI1) B YKCJIO-Pe3yJIbTAT 3aIUChIBAET-
¢4 HyJIeBOM OuT

BunapHbIii orieparop nobumosoe wiu. Pesyibratom BoipaxkeHus Bujia A|B
SIBJISIETCSI YMCJIIO, OMHAPHBIN KOl KOTOPOTO BHIYMCIISIETCS CPaBHEHHEM OUTOB
B Kozax uncesi A 1 B. Eciiu xoTs Gbl O[1MH 13 CpaBHUBAEMbIX OGUTOBEANHIY-
HBIH, TO B COOTBETCTBYIOIIEM MECTE YKCIa-pe3yibrara OyIeT enHuIa.
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Omneparop | Onucanue

B nportuBHOM ciydae (ecii 06a CpaBHUBAEMbBIX OHTa HYJIEBBIE) B UHCIIO-Pe-
3yJIBTAT 3AMTMCHIBAETCS HYJIEBO OUT

BuHapHLIi omepaTop no6umogoe uckaouaiouee uay. PesyipratoM BeIpa-
JKeHust Bujia AMB siBJIsieTCs Yuci0, GUHAPHBIN KOl KOTOPOTO BIYUCIISIETCS
cpaBHeHHeM GMTOB B Koziax unces A u B. Eciii n3 AByX cpaBHHBaeMbIX GUTOB
OJIMH €IMHUYHBIH, & IPYTOil HYJIEBOIA, TO COOTBETCTBYIOIIUI OUT Y YmCa-pe-
3ysbrata 6yzet exnHUYHbIM. Ecin 06a cpaBHIBaeMbIx 61Ta HyJIeBble I 002
OHU eIMHUYHBIE, TO B YUCIIO-PE3YJIbTAT 3aIIUCHIBAETCS HYIEBOU OUT

~ VYHapHblii oriepatop no6umosot uneepcuu. Pe3yibTaToM BoIpaskeHust ~A siBJisi-
€TCSI YICII0 ¢ KOZOM, KOTODBIH MOTy4yaeTcst 3aMeHOH B KOJIe YHCIIa A eIITHUI]
Ha HYJIU U HyJIel Ha eJIMHUIIbI

>> Oneparop no6umosgozo coguza enpaso. Pe3yabratoM BhIpakeHUs Buga A>>n
SIBJISIETCSI YUCJIO € KOJIOM, KOTOPBII MOJIy9aeTcss CMEIleHNEeM BIIPaBo Ha n
nosunuii koga yucsa A. TIpu 9ToM Maaime 6UThl TEPSIOTCS, a cTapuine GuThl
3aIOJHSIOTCS 3HAYEHEM 3HAKOBOTO 6uta (0 IS IOIOKUTETbHBIX Yrces 1 1
LTSI OTPUIIATENbHBIX YNCE )

>>> Ornepartop 6e331aK06020 nOOUM06020 cO8Uza 6NPAgo. Pe3yIbTaTOM BbIpasKe-
HUA BUjia A>>n BJISIETCS YUCJIO C KOJIOM, KOTOPBIH HOTy4aeTcsl CMEeIeHUeM
BIIPABO Ha N MO3MIKIT Koja urcsa A, TIpu aToM Mutajiiime GUThI TEPSIOTCS,

a crapiive OUTBI 3aTIOJMHSIOTCS HYJISIME

<< OnepaTop no6umoeozo cdsuza 61e60. Pe3ybTaToM BbIPAKEHUS BU/Ia A<<n
SIBJISIETCST YUCJIO € KOJIOM, KOTOPBIH MMOJIYYAeTCs CMEINIEHIEM BJIEBO Ha N
nozunuit koga yrcsa A, TIpu aToM Mutaiiime GUTHI 3aI0IHSIOTCST HYJISIMU,
a crapiive GUTHI TEPSIOTCS

HE‘KOTOPBIE‘ MOGUTOBLIE OTepaTopbl (l)OpMaJIbHO COBITaZalOT C JIOTUYECKNMMN
oreparopamMu. HeOI[HOSHa‘IHOCTb pa3pemaeTca nCxXoida n3 Tulla OrnepaH/10B:
B JIOTUYECKHX BbIPAKECHUAX OII€paHAaMU ABJIAIOTCA JIOTUYECKNE BEJIMYNHDI,
a B MIOOUTOBBIX BbIpAKEHUAX OII€paHaMU ABJIAIOTCA 1IE€JIbl€ Y CJIa.

TepHapHbIV onepaTop

B a3bike Java ecTb OZIMH OIIEpaTOp, y KOTOPOTro Tpu onepanaa. Takoii onepa-
TOP HasbIBaeTCst meprapivim u GopMabHo obo3Hadaercs Kak ?:. CuHTakcuce
y omneparopa caeaylomuii ((KUPHbIM MPUGTOM BbIIEIEHBI KIIOUEBBIE DJIE-
MEHTBI 11abJIoHa):

ycnoame?3|-|aqe|-|Me:3Haqume;

Cuayvasa yka3bpIBaeTcsl HEKOTOpoe ycJioBHe (BbIPasKeHHE C JIOTHYeCKUM 3Ha-
YeHueM — IIePBBII OMepaHn ), 3aTeM 3HaK BOIIpOca ? K BTOPOI OIlepaH/I, 3aTeM
ITBOETOYME : U TPETHIT OTlepan/l. Pe3yIbTaT BIYMCIISETCS TaK: TPOBEPSIETCST yC-
N0BME, ¥ €CJIN OHO UCTWHHO, TO PE3YIbTATOM BCETO BBIPAKEHUS BO3BPAIIAETCS
3HaYeHve, yKa3aHHOeE MOCJIe BOITPOCUTEIBHOTO 3HaKa. Ec ycnosue 10:kHO, TO pe-
3yJIbTATOM BO3BPAIAETCS 3HayeHue, ykazaHHOe TocJie BoeTouns. Hampumep,
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pesyJsibratoM Bbipaxkenus (x>0)?100:200 siBisiercst 3Hayerue 100 pu MOJIOKM-
TeJIbHOM 3HAUeHUU TIePeMEeHHOM X (ecsid UCTUHHO ycoBue x>0), 1 3HaUeHUe
200 11puM JIO;KHOM 3HAUYEHUU [TePEeMEeHHON X (eCJIN JIOKHO ycaoBUe X>0).

TepHapHbIil O1IEepaTOp MPEACTABISIET COOO0I YIPOIIEHHYO (POPMY YCL06HOZ20
onepamopa, ¢ KOTOPbIM Mbl TIO3HAKOMUMCSI HEMHOTO TTO33KE.

OnepaTtop npuceamBaHus

Omneparop npucBanBaHM = B SI3bIKE Java Bo3BpallaeT 3HaueHue. Tak, mpu
BBITIOJTHEHUU KOMaH/Ibl BU/a A=B 3HaueHMe nepeMeHHOI B 1in BeIpasKeHus,
YKa3aHHOIO cIIpaBa OT ollepaTopa IIPUCBaNBaHUs, IPUCBAUBAETCS IIepeMEeH-
HOI A, yKa3aHHOI cyieBa OT oliepaTopa lpucBanBanus. [Ipu aToM BeipaskeHue
A=B mmeeT 3HaUeHME (COBMAZAET CO 3HAUEHUEM, TPUCBANBAEMBIM TIEPEMEH-
HOU A) ¥ IT03TOMY €CaMO MOKET OBITh YaCThIO OOJIee CIIOKHOTO BBIPAKEHHSI.
Hanpumep, eciiu mpeaBapuTebHO MEPEMEHHBIE X, Y U Z 00bABJIEHBI C TUIIOM
int, KOpPEKTHOM SABJISIETCS CIIEAYIONIAs KOMaHIA:

x=y=2=100;

B pesyabTaTe BBITOTHEHNS 9TON KOMAH/TbI TIEPEMEHHBIE X, Y U Z TTOJIYYaioT 3Ha-
genwue 100. O6pabaTpiBaeTcst KOMaHia Tak. [lepeMeHHOI X 3HaUeHneM ITPUCBa-
MBaeTcs BbIpaxkeHue y=z=100, pe3yJbTaTOM KOTOPOIO ABJISIETCA 3HAaYeHUE BbI-
paxxenus z=100, TIpricBanBaeMoOe IepeMeHHO y. 3HaueHneM BhIpaskeHus z=100,
B CBOIO ouepelb sIBJsieTcs: yncso 100, KoTopoe TprucBanBaeTcs IepeMeHHOH z.

Curyarust MokeT ObITh 1 GoJiee «3allyTaHHO». PaccMOTPUM CJIEYIOITLY 10
KOMaH/Ly:

X=(x=(y=3)-(2=) J# (x=x(y=y+1)*(z=2-1));

B pesyspTare BbIIOJHEHWS 9TON KOMAH/IBI TIEPEMEHHAsI X TOJTyYaeT 3HAUeHIe
16, mepeMeHHas y TIOJyYaeT 3HAUEHHe 4, a lepeMeHHas Z TToJIyJaeT 3HaueHe
6. Ob6bacHenue Takoe. [TepeMeHHON X IIPUCBAUBAETCS 3HAYECHME BbIPAKEHUS
(x=(y=3)-(2=7))+(x=x+(y=y+1)*(z=z-1)), npencrasmsiomniee coboii cymMmMy ABYX cJa-
raeMbix (x=(y=3)-(z=7)) u (x=x+(y=y+1)*(z=z-1)). IlepBbIM BBIUMCIIIETCS CaaraeMoe
(x=(y=3)-(z=7)). larnHBIM BBIpasKEHVEM ITEPEMEHHON X TIPUCBAMBAECTCS 3HAUEHNE
BBIpaskeHus (y=3)-(z=7). IIpu BerYMCIeHNN BBIpAKEHUS TIepeMeHHas Y TOJTy-
YyaeT 3HaUEHWe 3, IepeMeHHas Z oJiydaeT 3HaueHue 7, a TepeMeHHast X oy -
JaeT 3HaueHue -4 (MOCKOJIbKY 3 — 7 = —4). 3aTeM BBIUNCISIETC BhIpaKeHHe
(x=x+(y=y+1)*(z=z-1)). B HeM nepeMeHHOIl X IPUCBAaNBaeTCs 3HAYEHNE BbIPaXKe-
HUs x+(y=y+1)*(z=z-1). Beipa’keHue BbIUNCIISIETCS TaK:
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3HAUYeHNE MTePEMEHHON y YBEIMUNBAETCS Ha eIMHUITY (CTAHOBUTCS PaB-
HBIM 4, U 9TO 3HAU€HUE BhIPAKEHNUS y=y+1);

3HaueHNe IePEMEHHOM Z YMeHbITaeTcd Ha eIMHUITY (CTAHOBUTCS PAaBHBIM
6, M 3TO 3HAUEHNE BBIPAKEHUS 2=2-1);

BBIUKCJISIETCS PE3YJIbTaT pousBeienust (y=y+1)*(z=z-1) (3Hauenue 24);

K TIOJIyYeHHOMY 3HAUYEHUIO 24 TIPHOABIISIETCS TEKyIIee 3HAYEHNE -4 TIepe-
MEHHOH X — I1oJ1y4yaeM 3HauyeHue 20;

II€epeMEHHadA X IM0JIy4a€eT 3HaYE€HUE 20;

BBIYHCJIIETCS CyMMa cjaraeMbixX (x=(y=3)-(z=7)) n (x=x+(y=y+1)*(z=z-1)), 9TO
O3HaYyaeT CymMMy 4ducen -4 u 20, 1 B UTOre II0JIy4aeM 4YUCI0 16, KoTopoe
1 IIPUCBAUBAETCA HepeMeHHOfI X B Ka4eCTBe 3Ha4YeHIA.

OGriast peKOMEH/IAINS TAKAS: €CITU PE3Y/IbTaT KOMAH/IbI He COBCEM OUEBHUJIEH,
TO JIy4Ille TaKyt0 KOMaHIy Pa3OuTh HAa HECKOJIBKO MPOCTHIX U MOHSITHBIX.

CokpalyeHHble ¢popMbl onepaTtopa npucBanBaHus

B Java cyiecTByIoT creruasibHble cOKpallleHHble (JOpMBI oTiepatopa IpH-
cBauBaHus. Ve coctouT B TOM, YTO BMeCTO KOMaH/1 Bujia A=A operator B, re
yepes operator 0603HaYeH OANH 13 apruMETHYECKUX UM TOOUTOBBIX OMHAP-
HBIX OIIEPAaTOPOB, MOKHO MCITOJIb30BaTh KOMaH/y Bua A operator =B. Hanpu-
Mep, BMecTO KoMaH bl A=A+B ctiosib3yioT komanay Busia A+=B. BmecTo koman-

IibI A=A>>n MOKHO MCII0JIb30BATh KOMaHY A>>=n, 1 Tak Jajee.

®

HA SAMETKY

Ha camom pgene komaHga Buga A operator =B 9kBMBaneHTHa KoOMaHOe
A=(un A) A operator B. pyrnmum cnoBamu, komaHaa Buaa A operator =B BbInon-
HSETCH TakK: BbIYNCIAETCA PE3ynbLTaT BblpaxXeHus A operator B, nony4eHHoe
3HA4YEeHME NPUBOANTCS K TUNY onepaHaa A, nocne Yyero JaHHOE 3HaYeHne
npuceanBaeTCsl NIEPEMEHHOM A.

Pe3iome

He nado mens wadumo: nycmv camoe cmpawnoe,
1o npasoa.
Hs x/¢p «bpunruanmosas pyxa»

B Java cymiectByeT HEeCKOJIbKO 0Ga30BBIX TUIIOB. Kaskablil THII ZaHHBIX
OITPEJIEJISIETCST C TOMOIIBIO CIIEMATbHOTO uaeHTHbnKaropa. [Ipu pabore

79



Maga 2

C IEJIBIMU YHCJIaMU MCIOJIb3YIOT THIIbI int, long, short u byte. TTpu paGore
¢ urcsiaMu B (hopMaTe C IJIABAIOIIEH TOUKOM UCIIOJIb3yI0Tcs TUIibl double
u float. CuMBoOJIbHBIE 3HAYEHMST OTHOCSITCS K TUILY char, a JIoTHYecKue 3Ha-
YeHUsT OTHOCATCS K TUIY boolean.

o Tlpu oObsiBIIEHNM TIEPEMEHHOIT YKa3bIBaeTCsl ee TUIl M HasBaHue. Eciu
HECKOJIBKO MIEPEMEHHBIX OTHOCSATCS K OJIHOMY THITY, OHU MOTYT OObSIB-
JIATBCS OHOI KOMAHJOM ¢ 0OIIMM MAeHTU(PUKATOPOM THUIIA, & UMEHA IIe-
PEMEHHDBIX Pa3AEIAIOTCS 3aAThIMU. J{JIsI IePEMEHHBIX IIPU 0ObSBICHUN
MOKHO YKa3bIBaTh 3HaueHUs. 3HAUYeHHe TIePeMEeHHON MOJKEeT OIpele-
JIAITbCS HAa OCHOBE BbIpaskeHUsI. [lOCTYITHOCTD TTepEMEHHO OTIpeiesieT-
cs1 6JIOKOM, B KOTOPOM OHa 0ObSABJIEHA.

* 3HaueHUs NEePEMEHHBIX MOXKHO OIpe/esiITh TyTeM CUMTBIBAHUS Yepes
10JIe BBOJIA WJIH Yepe3 KOHCOJIbHOe OKHO. 17t Tpeo6Gpa3oBanust TEKCTO-
BbIX 3HAYEHUH B YNCJIOBBIE UCIIOIB3YIOT TAKNE CTATHYECKHIE METO/bI, KaK
parselnt() mom parseDouble() cooTBeTCTBEHHO M3 KJaccoB-obos0dek Integer
u Double. ITpy cuynThiBaHNYM 3HAYEHUH € KOHCOJIW UCIIOJIB3YIOT TAKUE Me-
TOJIBI, Kak nextline(), nextInt() u nextDouble(), KOTOpPBIE BHI3BIBAIOTCS 13 OOBEK-
Ta KJacca Scanner.

* B Java ecTb HeCKOJBbKO TPYIII OrnepatopoB (apudmernveckue, JOTH-
Jyeckue, MOOUTOBBIE U OIEPATOPbl CPABHEHUS), KOTOPbIE TO3BOJISIIOT
BBIIIOJIHATD BCEBO3MOJKHBIE OIl€palli C IIEPEMEHHBIMU Pa3HBIX THUIIOB.
OrnepaTop NMpUCBaMBAHUS BO3BPAIAET 3HAYEHNUE, a TAKKE CYIECTBYIOT
cokparreHHbIe (popMBI omtepaTopa mpucBauBanud. [lomumo atoro, B Java
CYHIECTBYET MEXaHU3M IIPpUBEJACHUSA TUIIOB, KOTOprfI CJIenyeT y4uTbI-
BaTb IIpU COCTAaBJIEHUU IIPOTPaMMHBIX KOJOB.
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3HAKOMCTBO C KJIACCAMM
N OBbEKTAMMU

On navunaem nosy1o scusnn. /laiime emy 603modxc-
HOCMb 8CHOMHUMDb 8CE TYyHiuee.

Us x/¢p «Ilokposckue sopomas

C TepMUHAMH KIACC U 006EKM MBI yKe HEOJTHOKPATHO CTAJIKMBAIICH. Terephb
MPUIILIO BPeMsl TIO3HAKOMUTHCST € KJaccaMu U oObeKTamu Oojiee OCHOBA-
TEJIbHO.

Knaccbl h 00beKTbl

Hcmopus, nedensuasn xposwv. 1o mackoil 06ubL
ckpovieancs nes!

U3z x/@ «llokposckue sopomas

B nepByto ouepesib HaM MIPEACTOUT Pa30OPATHCsI C TEM, YTO TAKOE KJIACC, YTO
IpeICTaBIsIeT COOOI OOBEKT, YeM OHU OTIMYAIOTCS ¥ YTO MX CBSI3bIBAET MEK-
1ty coboii. 1yt 9TOro Mbl iprbErHeM K aHaJIOTHH.

[TpencraBum cebe habpUKy, HA KOTOPOIT IIPOU3BOIUTCS IePEBSTHHASI MeOEJTb:
CTOJIBI, TYMOOUKH, CTYJIbs1. B 0611X yepTax MpoIecc BhITJISUT TaK: UMEETCS
HEKOTOPbIIl YepTek WU HCKHU3 JAEPEBIHHOTO U3JIEJINsI, U [0 STOMY 9CKHU3Y,
COOCTBEHHO, ¥ COOUPAETCS BCST «KOHCTPYKIUS»>. J[J1s1 60JIbIeit KOHKPETHKI
MycKaii peub uger o cGopKe KOMIBIOTEPHOTO CTOJA. YepTek TaKoro «H3/ie-
JIVsT» COAEPKUT BCIO HEOOXOANMYTO HH(DOPMAITIIO: Pa3Mep CTOJIA, €TO BBICO-
Ta, HAJIMYKE, KOJIUIECTBO M PACIIONOKEHNE BHYTPEHHUX BBIABUKHBIX SIIIH-
KOB, U JIPyTHe XapaKTepucTUKU. Eciim y Hac MMeeTcst 4epTesk, TO 1Mo ITOMY
4epTesKy MOKHO CZIe/IaTh CKOJBKO YTOAHO CTOJIOB: OAUH, A€CATh, TPUALATH
1M BooO11e HU 0IHOTO. Bee ¢ToJIbl, BHITIOJHEHHBIE [0 OIHOMY 9CKHU3Y, Oy YT
OZHOTUIHBIMK. VI IPK 9TOM KasK/blil 13 HUX (PU3NYECKU YHUKaJIeH. Mbl MO-
JKE€M TIOKPACHUTh CTOJIBI B Pa3Hblil IIBET, OCTABUTh UX B Pa3HbIX KOMHATAX,
[OJIOKUTD B MX BHYTPEHHUE ANIUKKA Pa3HbIE IPEAMETHI.
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AHajyiorom ueprexa, Ha OCHOBE KOTOPOTO CO3/IAETCS PeabHast KOHCTPYKIIHS,
BBICTYTIAeT Kzacc. Ha ocHOBe Kiacca, Kak Ha OCHOBE 9CKH3a, CO34AI0TCs 006-
exmut. Y10 ke Takoe 06bekT? OOBEKT, eCu KPaTKO, IIPeACcTaBaseT coboii
Habop nepeMeHHbIX (PasHbIX TUIIOB, B TOM YUCJIE 9TO MOTYT ObITh 1 OOHEKTHI
JIPYTUX KJIACCOB), a TaKsKe KOJI, IPeJHa3HAYE€HHbIN /ISt 0OpabOTKU 9THX I1e-
pemeHHbIX. [lepeMeHHbIe, BXOAIINE B COCTaB 00bEKTA, HA3BIBAIOTCS €I0 710-
asimu. Ko, ipeiHasHadeHHBIN /1715t 00paboTKH 1moJieil 00 bekTa (1 He TOJBKO),
peayiusyeTcst B Bujie Memooos oobekta. MeTtos 00beKTa MpeicTaBsieT coboi
MMEHOBaHHBIN OJIOK KOMaH I, KOTOPbI€ BHITIOJIHSIIOTCSI IIPU BHI30BE METO/IA.

OnucaHue KJ1acca ¢ noassmMm

Cyautb 0 ToM, Kakue y 00beKTa eCTh MOJIsI U METO/IBI, CJIE/LYET 10 OIMCAHIIO
KJIacca, Ha OCHOBE KOTOPOTO CO3/aeTcst 00beKT. [[pyrumMu cJIoBaMH, B OIHca-
HUU KJIACCa COAEPKUTCS MH(DOPMAIIUST 0 TOM, KaKie y 00beKTOB, CO3/1aBAEMBIX
Ha OCHOBE IAHHOTO KJIACCA, €CTh MOJIs M METO/IBI. [10 GOJIBIIIOMY cUeTy, orrca-
HUe KJ1acca IpeIcTaBsieT coOoil onucanue moJieit u Meto10B. Briocsieacrsum,
KOT/Ia Ha OCHOBE KJ1acca OyIyT CO3/[aHbl 00bEKThI, YTOOBI TOHSATH, KAKHE Y HUX
€CTb I10JIA U METO/Ibl, IOCTATOYHO B3TJIAHYTb Ha OIIMCaHNE KJIacCa.

Omnwcanne Kracca HAYMHAETCST € KITI0YEBOTO CI0Ba class, TTocjie KOTOporo yKa-
3bIBaeTcst uMst Kiaacca. Omnucanue Kiacca BBITOJMHsIeTCsT B GJ10Ke 13 (huryp-
HBIX cKOOOK. OOIuii mabIoH oNucaHus Kjaacca Takoil (SKUPHBIM IpudToM
BbI/IEJIEHbBI KJIIOUYEBbIE 9JIeMEHTHI 1abI0Ha):

class uma_xnacca{

// Onucanue knacca

}

Jlnst Havasa MBI PACCMOTPHUM KJIACChl, KOTOPbIE CO/EPKAT TOJBKO TIOJIS
(u He comep:xkar MeTon0B). [loaTomMy TIpu onucannu Kjaacca pedb MOKa YTO
uzieT 00 ONMCAHUN TIOJIEl. A TI0JIst OUCHIBAIOTCS] OUYEHD ITPOCTO: YKA3bIBAET-
CsI TUTI TIOJIST U eT0 UMs. To ecTb (DaKTUUYeCKH TI0JIST OMMCHIBAIOTCS TOYHO TaK
JKe, KaK 1 TlepeMeHHble. Pa3Huiia JIUiib B TOM, YTO TI0JIe JKeCTKO TIPUBS3aHO
K 0OBEKTY, KOTOPBIN CO3/[a€TCsT Ha OCHOBE KJTacca.

@ HA 3AMETKY

CyLLeCTBYIOT cTaTMyeckme nons (M MeTonpl), KOTOpble CYLLECTBYIOT BHE
KOHTEKCTa 0O6BLEKTOB U «MPUBA3aHbI» HEMNOCPEACTBEHHO K Kaccy. Takue
nons n MeTodpbl Mbl MOKa He paccMmaTpuBaeM, a 00CYANM UX YyTb MO3XKeE.
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Hwuxe npusesen npumep ornucanus Kjaacca, KOTopbiii HasbiBaetcs: MyClass.
B kiacce omuceiBaroTCs Ba MoJist: 1ejo4ducieHHoe (Tun int) mosie number
u cuMBosibHOe (T char) moste symbol. Kitace ormcbiBaetcst caemytonmm 06-
pasom:

class MyClass{
int number;
char symbol;

[Ipu cospanuy 0ObeKTa A/ KasKIOTO U3 €ro IOJIEH B [AMSTU BbIAE/SETCS
MECTO, TaK 4TO y KasKA0To OOBEKTa I0JIsI CBOM, TaK CKa3aTh, «IIEPCOHATIb-
Hbley. [loJisg, Kak oTMedanoch, UTPAiOT PoJib IepeMeHHbIX. Ho mocKoIbKy
T0JIe SABJIAETCS «IIePEMEHHOI BHYTPU 00BEKTa», TO, BO-IIEPBBIX, HET CMBICJIA
TOBOPUTH O 10Jie 6e3 yKazaHus 00beKTa 1, BO-BTOPbIX, MOJISI ¢ OAUHAKOBbIMU
Ha3BaHUAMMU, HO JJISI Pa3HbIX OOBEKTOB, SIBJISIOTCSA COBEPUIEHHO HE3aBUCH-
MBIM.

JIo60i 06beKT, co3aH bl Ha OcHOBe Kaacca MyClass, OyzeT umers 1moJie number
u noJie symbol. Ocrasoch TOJMBKO BBISICHUTD, KaK CO3/1aTh 0OBEKT Ha OCHOBE
KJIacca.

Co3paHue ob6bekTa

Hpouecc CO3JaHuA 00BbEKTa MOKHO YCJIOBHO pa3J€JINTb Ha /IBa 3Talla:

o 00bsIBIIEHUE 006€KMHOU NEPeMEeHHOU, YePe3 KOTOPYIO OyAeT OCyIect-
BJISITBCSL IOCTYI K OOBEKTY;

*  CcOOCTBEHHO cO3/IaHue 00beKma U «CBsI3bIBaHUE» 00beKTa ¢ 0OBEKTHOI
repeMeHHOMN.

OO6bsiBiieHre 0OBEKTHOI TTepEMEHHOI aHATOTHYHO OOBSBJIEHUIO TIEPEMEH-
HOI 0a30BOTO THIIA, HO TOJBKO [IJisi OOBEKTHON TEPEMEHHON B KauyecTBe
uneHTnGUKaTOpa TUTIA yKa3blBaeTCd Ha3BaHWe KJjacca. B wactHocTH, ecan
MBI XOTUM OOBSIBUTH OOBEKTHYIO TlepeMeHHyio Kiacca MyClass, To coorBet-
CTBYIOIIAst KOMaH/Ia BBITJISIIUT CIEAYIOIIM 00Pa3oM:

MyClass obj;

31ech 00bsIBIIsIETCST 0OBEKTHASI ITepeMeHHast ¢ iMeHeM obj kiracca MyClass. TTpu-
HaJIJIEKHOCTh OOBEKTHOI TTepeMEHHON K ONpee/IeHHOMY KJIAacCy O3HaJaer,
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4TO JTAHHAST TIEPEMEHHAS MOKET CCBLIATHCS Ha OOBEKT COOTBETCTBYIONIETO
ksacca. Ho BasKHO MOHUMATh, YTO 0ObsiBJIeHUE OOBEKTHON MEPEMEHHOI He
o3HauaeT cosanus o0bekTa. To ecTh epeMeHHast CyIecTBYeT, 0/l Hee Bbi-
nessiercst MecTo B namsaT. Ho 310 He 06bekT. OGBEKT cO34aeTCst ¢ TIOMO-
IBIO OTIEpaTOpa New, Mocjie KOTOPOTro YKa3blBAETCS MM KJIacca, Ha OCHOBE
KOTOPOTO CO3/1aeTcst OOBEKT, U KPYTJIble CKOOKH — B HaIlleM CJIydae IyCThIe.
Boustee koHKpeTHO, /UIst co3manust o0bekTa Kiacca MyClass, mcmosb3yeM nHc-
TpyKImio new MyClass().

@ HA 3AMETKY

Ha camom gene nocne oneparopa new ykasblBaeTCq KOHCTPYKTOP cOo3aa-
HUS 0ObekTa. DTO CheunanbHbIN MeTo[, KOTOPLIN BbI3bIBAETCS Kak pa3
npuv co3gaHum obbekTa. Ha3BaHne KOHCTPyKTOpa CoBNagaeT C Ha3BaHW-
eM knacca. B kpyrnbix ckobkax nepenatoTcs apryMeHTbl KOHCTPYKTOPY
(ecnu OHW HyXHbI). ECnu apryMeHTOB Yy KOHCTPYKTOPA HET, TO Kpyrible
CKOOKM MyCTble. ATO Kak pa3 HaLl ciy4ar. Ho, NoCKosbKy Mbl C KOHCTPYK-
TOpaMu eLLEe He MO3HaKOMUIIUCh, TO BDEMEHHO MOXEM MNPOCTO nosnararthb,
YTO MOC/e oneparopa new ykasblBaeTCs UM Kinacca U nycTble Kpyrible
CKOOKMN.

[Ipu BBIOTHEHUN JAHHOW WHCTPYKIIMU CO3/A€TCsT HOBBIN OOBEKT Kiacca
MyClass, a 3Hauerrem Boipaskenust new MyClass() siByisteTcst ccoLixa Ha CO31aHHbIT
06bekT. OOBIYHO TAKYIO CCHLIKY TIPHCBAMBAIOT 3HAYE€HIEM 0OBEKTHON Tepe-
menHoit. [ToaToMy B HaleM ciydae, IOCTIe CO3/aHusT OObEKTHON MepeMeH-
HOi1 0bj, 00BEKT MOT ObI CO3/IaBATHCSI C TIOMOIIIBIO TAKOW KOMAH/IBI:

obj=new MyClass();

Hepenko komanmy o0bsiBIeHUsT 00BEKTHON TIEPEMEHHO 1 KOMaH/Iy CO371a-
HUsT 00bEKTa OOBEIUHSIOT B OJ[HY MHCTPYKIHIO. Tak, BMecto komam MyClass obj
u obj=new MyClass() MbI MOTJIE ObI KCITOJIB30BATH CJIEAY OO KOMaH/LY:

MyClass obj=new MyClass();

Tenepn unnnmanusanus 0ObEKTHON IIePEMEHHON IPOUCXOAUT OAHOBPEMEH-
HO C ee 0ODbIBJIEHUEM.

Hexkoropoe npencrasienue o pojii 00bEKTHON MEPEeMEHHON B MOJyYeHun
pocrymna Kk o0bekTy gaet puc. 3.1.

Paguuiy Mexay oObeKTHOIl TTepeMeHHO 1 0GBEKTOM Jierde MOHSITh, eCJIH
UCXOAUTh W3 IPEACTABICHUs], YTO 3HAYeHHEM OODBEKTHOW IePeMEHHOM
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ABJISIETCST «anpec» o0bekTa. Kak aqbrepHAaTHBY K «ajipecy» Mbl OyeM uc-
10JIb30BaTh BbIPAKEHHUE «CChLIKA Ha 00BEeKT>. Vi, onpocTy roBopst, 00b-
eKTHasl TePEeMEHHAsT «3HAET», TJI€ B IIaMSITH XPAHUTCST OOBEKT U UMEET K HEMY
JOCTYIIL.

MyClass obj new MyClass()

OfrexTHaR

—————"—.]  06sexr

NneperMeHHas

Puc. 3.1. O6bekTHas NnepeMeHHast CCblIaeTcs Ha 00bEKT

() HA BAMETKY

Eule pas noayepkHeM: 3HaYeHne 0ObekTHOM NepeMeHHon — cebinka Ha
06bekT (agpec 06bekTa). Mpu 06bABNEHUM 0O BEKTHOW NEepeMEHHO No,
Hee BblAeNAeTca MecTo B namMaTn. Ho Tyaa, B NepeMeHHylo, crenyer elle
3anucatb ccbiniky. Ccblniky nonyyYaem, korga co3gaem 0O6bekT.

Ecim B 06BEKTHYIO TIEPEMEHHYTO 3aMicaHa CChIIKA Ha HEKOTOPBIN 00bEKT,
MbI OyJIeM TOBOPUTD, U4TO TIePEMEHHast CChLIAETCs Ha 3TOT 00beKT. Bo MHO-
TUX CJIy4asiX, €CJIU 9TO He OyeT MPUBOAUTH K HEOPA3yMEHUsIM, OOBEKTHYTO
nepeMeHHyio OyIeM OTOKAECTBISITh ¢ 00beKTOM. OIHAKO [JIsI TOHUMAHUST
MIPUHIUIIOB paboThl ¢ 0ObEKTAMU BCE JK€ BasKHO TIOMHHUTH, YTO OOBEKTHAsS
nepeMeHHast SBJSETCS JIMIIb «[OCPEIHUKOM» IPU TIOJYYEHHU AOCTYyIIa
K OOBEKTY.

Ucnonb3oBaHue 00beKToOB

Jlasee paccMOTpuUM HEOOMBIION MpUMEP, B KOTOPOM OITHCHIBAETCS KJIAcC
U Ha OCHOBE 3TOTO KJIacca B TJIABHOM METOJIE TPOTPAMMBI CO3/IaeTCsT OOBEKT.
B mportecce paboThl ¢ 06HEKTOM BBITTOJHSIIOTCST 00PAIIEHST K TIOJISIM 00bEK-
Ta (719 TPUCBAaUBaHUS 3HAUYEHUN U CYNTHIBAHUS 3HAUeHNUH 1oieit). [IpaBu-
JI0 oOpalieHust K 1moJisiM 00beKTa MPOCTOE: UCIOJIb3YETCsT TaK Ha3blBAEMBbIi
TOYEYHBIN CUHTAKCUC, KOT/Ia TIPU 00paIleHnH K 100 00beKTa CHaYaIa yKa-
3bIBaeTCsl UMst 0OBEKTa 1, YePe3 TOUKY, UMsI MOJIst. ITO, TaK CKa3aTh, OOTIHiA
noaxoz. Tereph paccMOTPUM TTPOTPAMMHBIH KO B JTucTHHTE 3.1.
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Jluctunr 3.1. MporpammHbin kop npoekta UsingObjectApplication
import javax.swing.JOptionPane;
// Onucatue knacca:
class MyClass{
// Nons knacca:
int number;
char symbol;
}
// Onucaxue knacca  maBHbIM METOLOM NPOTPAMMbi:
class UsingObjectDemo{
// [naBHblil METOR NPOrPaMMbI:
public static void main(String[] args){
// Co3paxue obbekTa:
MyClass obj=new MyClass();
// NpucBanBaHue 3HaveHuit nonsim 0bbekTa:
obj.number=100;
obj.symbol=A’;
// TeKCT AnA 0TOOPAXKEHUA B AUANOTOBOM OKHE:
String text="Yucno: "+obj.number+"\n";
text+="Cumson: "+obj.symbol;
// 0T06paeHue [ManoroBoro OKHa:
JOptionPane.showMessageDialog(null,text);

B pesyzibTaTe BBITIOJHEHUST TPOTPAMMBI OTOOPAKAETCST ANATOTOBOE OKHO,
TIpesicTaBIeHHOe Ha PHC. 3.2.

hTﬁSigE j - :_ |

® Uneno: 100

Cumson: A

Puc. 3.2. B puanoroeom okHe oTobpaxatoTcs
3Ha4YeHus nosen oobekTa
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[Tporpamma ouens npocrasi. CHauana onuchiBaeTcs kiaacc MyClass ¢ a1Bymst mmo-
JiIMuU: TiosieM number Tumia int u mostem symbol Tuma char. Metox main() onmcan
B JIPYTOM KJiacce, KoTopbiit HazbiBaeTcst UsingObjectDemo. B Tesne metona koman-
noii MyClass obj=new MyClass() cozmaercst o6bexT kmacca MyClass. Cebliika Ha 0ObEKT
3aIUChIBAETCST B OOBEKTHYIO TIEPEMEHHYTO 0bj, KOTOPYIO MBI OTOK/IECTBIISIEM
¢ 00bekTOM. Y 06beKTa 0bj, MOCKOJIbKY OH CO3/aH Ha ocHOBe KJacca MyClass,
ecTb 1107151 number 1 symbol. ITUM MoIAM cIeryeT MPUCBOUTH 3HAYEHUS, UTO MBI
U JIeJIaeM C TOMOIIbI0 KoMaH 1 obj.number=100 u obj.symbol=A". 3xech ipu obparie-
HUW K TOJISIM MbI CHa4aJIa YKa3biBaeM OOBEKT, a UMsI TI0JIST YKa3bIBAETCST Ye-
pe3 TouKy nocjie uMenn oobekra. ITocsie Toro, Kak 3HaUEHUsT TTOJISIM 0O BEKTa
obj mpucBoenbl, hopMUpyeTcs 3HaYeHNe TEKCTOBOM TlepeMeHHOl text, u jaH-
HOe 3HaueHue OINpPeIessieT TEKCT COo00IIeH s, 0TOOPaKaeMOro B IUaioro-
BOM OKHe. B wactHOCTH, TaM 0TOOpakatoTcst 3HaueHus 1oJieii number u symbol
oObexTa obj.

Knacc ¢ metopamm

Kpome moseit, B Kracce MOTYT OTIUCHIBATHCS Memoobl. MeTo I Tipe/icTaBIs-
et co6oit 6JI0K KOMaH I, KOTOPbIE BBITIOJHSIIOTCS TTPU BbI30Be MeToza. [Ipu
OIMCAHUU METO/Ia, KpOME COOCTBEHHO KOMAaHI, YKa3bIBa€TCsI THIT BO3BpalIa-
€MOTO METOJIOM Pe3yJbTaTa, UMs METOa U CITMCOK apryMeHTOB. THI BO3-
BPAIaeMOTO METOIOM Pe3yJIbTaTa OIMpPeNesIeTcss NAeHTUMUKATOPOM THIIA
(Hammpumep, int, double miwm char). Ecaim MeTon He BO3BpalllaeT pe3ysbTaT, TO
UeHTU(HUKATOPOM TUTIA YKA3bIBAETCST KJIIOUEBOE CJIOBO Void.

HasBanue MeTOoda BbI6I/Ipa€M Ha CBO€ yCMOTPEHUE, HO OHO 110 BO3MOJKHOC-
TH JOJIZKHO OBITh I/IH(bOpMaTI/IBHI)IM 1 HE COBIIaJaThb C 3apE€3€pPBUPOBAaHHBIMU
KJ/IIOYEBBIMU CJIOBaAMU.

CIMCOK apryMEHTOB METO/Ia [IEPEYHCIIIETCS B KPYIJIbIX CKOOKAX TI0CIE MMe-
HK1 MeToAa. J[JIs Kask[Ioro apryMeHTa yKasblBaeTcsl TUI U HaszBaHue. Teso
MeTo/1a (KOMaH/Ibl, BBINOJIHSIEMbIE IIPY BbI30BE METO/A) 3aK/IiodaeTcs B (u-
I'ypHbIE CKOOKHU.

@ HA SAMETKY

NpoeHTnoukaTop Tuna pesynsrtata MetToga, UM MeToaa U CrncoK ero
aprymMeHToB GOpPMUPYIOT curHatypy Metoaa.

B camom METOAE MOIYT MCIIOJIb30BATbCA JIOKAIbHbLIE NEPEMEHHDBLE. O06bsB-
JIAIOTCA JIOKAJIbHBIE IIEPEMEHHBIE METO/Id TOYHO TaK K€, KaK 1 IIEPEMEHHDBIE
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B MeTojie Main(), HO ¢ TIONPABKOIi HA TO, YTO TENEPb PEUb UET O JPYrOM Me-
TOJIE U, KAK CJIE/[CTBUE, TAKKE IIePEMEHHBIE JIOCTYITHbI TOJIBKO B TEJIe METO/IA
(B K0TOpOM OHM 00bsIBJIeHbI ). CO3/AI0TCsI JIOKAIbHbBIE [IEPEMEHHbIE IIPU BbI-
30BE METO/IA, & 10 €T0 3aBEPIIEHUN YAAIAIOTCS U3 MaMATH. B aTom cMmbicite
OHU MPUHIIMIIHAIBHO OTJUYAIOTCS OT MoJIell 00beKTa, KOTOPbIE CYIIECTBYIOT,
[I0Ka CYLIeCTBYET OOBEKT.

K mosissm 00beKTa METO MOKET OOpAIaThCsl «HATPSIMYIO» TaK, KakK eciin
OBl 5TO OBLIK TIEpeMEHHbBIE, 00bsABICHHbIE B MeTozie. OIHAKO CIIE/YeT YeTKO
IIOHMMATh, YTO OINUCAHHOE B KJIACCE MOJIE JOCTYITHO BCEM METO/[AM U3 3TOTO
KJIacca, a JIOKaJIbHas TlePeMeHHast IOCTYITHA TOJIBKO B TeJle METO/Ia, B KOTO-
poM oHa 00bsIBJICHA.

Hebob110#i iprMep, B KOTOPOM MTOKa3aHO, KaK OIMUCHIBAIOTCS KJIACCHI C Me-
TOJAMM U KaK 3aTeM 9T METO/bI BHI3BIBAIOTCS U3 00BEKTOB, MPEACTaBIeH
B siuctunre 3.2.

Jluctunr 3.2. NMporpammHbiii koa npoekta UsingObjectWithMethodsApplication
import javax.swing.JOptionPane;
// Onucatue knacca:
class MyClass{
// Nons knacca:
int number;
char symbol;
// MeTog Anst npucBanBaHuA 3HaYeHUi NoAAM:
void set(int n,char s){
number=n;
symbol=s;
}
// MeTopom B03BpalLaeTcs TeKCTOBas CTPOKA
// c onncaxuem obbekTa:
String getInfo(){
// TeKcT, KoTopblit BO3BpaLLaeTCA
// pesynbratom MeTopa:
String text="Yucno: "+number+"\n";

text+="Cumson: "+symbol;
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// Pe3ynbrar metopa:

return text;

}
}

// Onucaxue knacca ¢ masHbIM METOZOM NPOTPAMMbI:
class UsingObjectWithMethodsDemo{
// [naBHblit METO NPOrpaMMbl:
public static void main(String[] args){

// Co3panne nepeoro obbekTa:

MyClass objA=new MyClass();

// Co3paxue BTOpOro 00beKTa:

MyClass objB=new MyClass();

// NpucBanBakue 3HayeHwii nonsim nepeoro 06bekTa:

objA.set(100,A);

// TipucBanBaxue 3HayeHuit nonaM BToporo 06bekTa:

objB.set(200,B");

// OTo6paeHue nepBoro AManoroBoro OkHa:

JOptionPane.showMessageDialog(null,
objA.getInfo(), // Orobpakaembiii Tekct
"MepBblit 06beKT", // 3aronoBok okHa
JOptionPane.INFORMATION_MESSAGE); // Tun okHa

// 0T06paeHue BTOPOTO AMAN0roBOro OKHa:

JOptionPane.showMessageDialog(null,
objB.getInfo(), // Otobpaaembiii TekcT
"Bropoit 06bekT", // 3aronoBok okHa
JOptionPane.INFORMATION_MESSAGE); // Tun okHa

[Ipu 3amycke mporpaMMbl Ha BBITIOJIHEHHE TOCJIE0BATEIBbHO TOSBIISIOTCS
JIBa TUAJIOTOBBIX OKHa. Kakzoe M3 OKOH co/iepskuT MHGOPMAIUIO O 3HAYe-
HUSIX 110JIell 00BEKTOB, CO3/1aBaeMbIX Ha OCHOBe KJacca MyClass B mporpamme.
Ha pwuc. 3.2 mpeacraBiieHo iepBoe OKHO.
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ﬁepsuii ofmekT

@ Uneno: 100

Camson: A

Puc. 3.2. [lnanoroBoe 0OkKHO CO 3HA4YEeHMSMU NoJsel NepBoro oobekTa

[Tocsie Toro, Kak MepBoe OKHO 3aKPBIBAETCs, 0TOGPAKAETCSI BTOPOE OKHO, KaK
TMoKa3aHo Ha puc. 3.3.

.B_w:poﬁ aferr

@ Uneno: 200

Cumson: B

Puc. 3.3. [JnanoroBoe okHO CO 3HA4YE€HNSIMM MOJIEN BTOPOro oObekTa

B

Yro KacaeTcst HEIOCPEACTBEHHO IIPOrPAMMHOTO KO/Ia, TO B HEM OIIHMCAHbI /[Ba
knacca. B xmacce MyClass ects aBa mostst (1oste number Tuma int u mose symbol
turna char). Ente B kmacce MyClass onucaro aBa metona. Meron set() npemna-
3Ha4Y€H JId IIPpUCBaMBaHUA 3HAYEHUN IIOJIAM O6'I)GKT3., N3 KOTOPOIro METO/
BbI3bIBA€TCA.

Y Merosia iBa apryMeHTa: MePBbIi apryMeHT 0003HAYEeH KaK N U OTHOCUTCS
K TuIly int, a BTOPOil apryMeHT Ha3bIBAETCsI § M OTHOCUTCS K Tuity char. MeToz
He Bo3Bpaniaet pe3yJbrat. [loaToMy B KauecTBe uaeHTU(DUKATOPA TUTIA JIJIST
MeTO/la YKa3aHO KJIoUeBoe cJI0Bo void. B Tene meroma komanmaMu number=n
u symbol=s moststM number u symbol mprcBanBatoTcs sHaveHus. Takum o6pasoM,
apryMeHTBI MEeTo/1a set() OnpeiesIAtoT 3HaYeHUs 1MoJIeil 00beKTa, 13 KOTOPOTo
BBI3bIBAETCST METO]I.

Mertozom getInfo() pe3ysbraToM BO3BpallaeTcst TEKCTOBAsI CTPOKA, co/iepsKa-
1ast 3HAYeH st moJieil number u symbol 06beKTa, U3 KOTOPOTO BHI3BIBAETCST Me-
Ton. AprymenToB y MeToza getlnfo() Her.

Jlnst hopMUpPOBaHISA TEKCTOBOI CTPOKH, BO3BPAIIAEMON PE3YTHTATOM METO-
J1a, B TeJie MeTojia OOBSIBJISIETCST JIOKaIbHAsT TlepeMeHHast text Turma String (Ha
caMoM jieJie 3T0 0ObeKTHasE TlepeMenHas text kiacca String). HagasmbHoe 3Ha-
JeHune epeMeHHol1 text paBHo "Yucno: "+number+"\n".

JlaHHas TEKCTOBasi CTPOKA COAEPKUT 3HAUEHMeE I10JIsT number. 3aTeM ¢ IIOMO-
IIbI0 KOMaH/IbI text+="Cumpon: "+symbol k TeKyIieMy TeKCTOBOMY 3HAUEHHIO J0O-
GaBJIsIETCST TEKCT CO 3HAYEHUEM TToJTst symbol.
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@ HA 3AMETKY

B Tene metopnos getInfo() 1 set() MHCTPYKLMK number 11 symbol 03Ha4atoT 06paLLe-
HWe K NoNsiM Toro 06bekTa, U3 KOTOPOro Bbi3blBAETCS MeTOA, Takmm obpa-
30M, METOA, NPW BbI3OBE «OMNMEpPUpPYyeT» C MonsiMM «CBOEro» oobekTa. Me-
TOL UMEET «MPSIMOIA» N «HEMOCPEACTBEHHbIN>» AOCTYN K MOASM 00bekTa.

Komanmoii return text 3HaUeHNe IepeMeHHO text BO3BpaIiaeTcs pe3yabTaToM
meToja getlnfo().

AETAJIN

Fd
AN
L1

Mpouecc popMrpoBaHNSA TEKCTOBOIO 3HAYEHMS 1 BO3BPALLEHNS ero pe-
3y/IbTaTOM METO4A HE TaKOM TPUBMASIbHBIN, KAK MOXET MOKa3aTbCH Ha nep-
Bbili B3rAA. MNpu 06bsBNEHNN TOKaNbHOM NepeMeHHO text B Tene metoaa
getlnfo() Ha camom pene co3paeTca ob6bekTHas nepemeHHast. TekcTtosoe
3HayeHue "Yucno: "+number+"\n", KOTOPbIM MHULMANNINPYETCA NEPEMEHHAs
text, peanmsyeTtcs B BMAe 00bekTa Kacca String 1 ceblfika Ha HEero 3anucbl-
BaETCH B NepeMeHHyI0 text. MNpu BeINOAHEHN KOMaHpI text+="Cumpon: "+symbol
NPONCXOANT Creayilollee: Ha OCHOBE TEKYLLEero TEKCTOBOrO 3HA4YeHus
00beKTa, Ha KOTOPbIN CChIIAeTCs nepemMeHHas text, U TEKCTOBOro 3Haue-
Hus "Cumson: "+symbol MyTemM nx o6beANHEHNS CO3AAETCHA HOBbIN TEKCTOBbIN
0OBLEKT, CCbIIKAa HA 3TOT 0OBLEKT 3aNNUChIBAETCH B NEPEMEHHYIO text. Taknm
06pas3om, Npu BbIMOSIHEHI ONepaLni C TEKCTOM Kaxablli pa3 co3gaeTca
HOBbI 0OBEKT, HO NMOCKOJIbKY AOCTYMN K KOHEYHOMY TEKCTOBOMY OOBLEKTY
BbINONHAETCS Yepes3 OAHY U Ty XXe 0OBbEKTHYIO CChISKY text, cO3aaeTcs un-
NO3KS, 4TO Mbl «<M3MEHSIEM» TEKCTOBOE 3HAYEHME.

HeuTo noxoxee NpouMcxoamT Mpu BO3BpALLUEHMW pelyibrata MeToaa
getInfo(). Pe3ynsTaTom MeToaa, HaMOMHVM, BO3BPALLAETCH NepemMeHHas
text. ECN BCMOMHUTB, YTO Ha CaMOM [efie 3Ha4eHeM nepemMeHHon text
SIBNIIETCS CCbISIKA HA TEKCTOBbIM 0OBHEKT, TO CTAHOBUTCS MOHATHO, YTO MO
dakTy pesynsTaToM MeTo, BO3BpaLLaeT CCblIKY HAa TOT TEKCTOBbLIN 00b-
€KT, Ha KOTOpbIl ccblnaeTca nepemeHHas text.

Ha oarom ommcanme «kmacca MyClass 3akamumBaerca. B kimacce
UsingObjectWithMethodsDemo ~ ommceiBaeTcss meton main(). Tam komaHmamu
MyClass objA=new MyClass() m MyClass objB=new MyClass() cosmatorcst 1Ba oObeKTa 0bjA
1 0bjB kiracca MyClass. ITocie co3manust 0OBEKTOB UX MOJISIM 3HAYEHUST HE MTPH-
cBoeHnbl. [IpricBanBaHme 3HAYEHUIT TTOJISIM OOBEKTOB BBITTOJIHSIETCST KOMaH/ [a-
mu objA.set(100,A) u objB.set(200,B). AprymenTsl, mepeanubie Metony set() mpu
BBI30BE, TPHCBAMBAIOTCS 3HAYECHUSMU TIOJSIM TOTO OOBEKTA, U3 KOTOPOTO
BbI3bIBaeTcss Metol. Iloatomy moss number u symbol oO6bexTa 0bjA mosyuaior
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3Ha4YeHUs cooTBeTCTBEHHO 100 11 ‘A, a mostst number 1 symbol oG bexTa 0bjB moTy-
YaIOT 3HAYEHUST COOTBETCTBEeHHO 200 11 ‘B'.

Jlnst oto6GpakeHusT 3HAYEHUIT MOJIel KaKI0TO M3 0O6BEKTOB 0TOOpakaeTcst
nuanoroBoe okHO. OKHa 0TOOPAKAIOTCS TTOCTIEI0BATETBHBIM BBI30BOM CTa-
Tuyeckoro meroa showMessageDialog() u3 ksacca JOptionPane. Komanibl BeizoBa
METO/Ia 3HAYEHNEM BTOPOTO M TPETHETO aPTYMEHTOB, KOTOPBIE OTIPEIETISIIOT
TEKCT COOOIIEHMsI U Ha3BaHUe OKHO. TeKCT /7Is1 0TOOpakeHUsT B INATIOTOBOM
OKHE T0JIy94aeM ¢ TIOMOIIbIO BhipaskeHuii objA.getInfo() (117151 mepBoro oobekTa)
u objB.getInfo() (151 BTOpOTO 06BEKTA). 3/1ECH MBI HCIIOJIB3YeM MeTo getInfo(),
PE3YJIBTaTOM KOTOPOTO SIBJISIETCS] TEKCT CO 3HAYCHUSIMU MOJIeH 00beKTa, u3
KOTOPOTO BBI3bIBAETCST METO]I.

MeToAabl U KOHCTPYKTOPbI

— Macmepa ne myopcmeyiom.
— A mozunvuwuru 8 <Iamnemes?
— Pemecnennuxu!

U3 x/p «Illoxposckue sopomas

IIaﬂee MbI PaCCMOTPUM HEKOTOPbIC ACIIEKTDI, CBA3aHHbIC C MCII0JIb3OBaAaHUEM
METOJOB, a TaKXK€ II0O3HAKOMUMCA C KOHCMPYKMOopamu.

Meperpyska meTonos

B Java B ogmoM u TOM jKe KJjlacce MOKHO OTHMCBHIBATh HECKOJBKO METOOB
C OIMHAKOBBIMI HAa3BAaHWSAMHU. Pa3mmaaioTcs Takye METOBI TUTIOM apryMeH-
TOB U/WJIN UX KOJUIECTBOM. TaKol MeXaHU3M HAa3bIBAETCS nepezpy3Kotl me-
modoe. Ileperpyska METOJIOB — OY€Hb MOTTHBII HHCTPYMEHT, TTO3BOJISIIONITAIA
cosgaBaTh 3G (PEeKTUBHDIE 1 TUOKUE IPOrPAMMHBIE KOJIBL.

A
(L1

AETANN

CospgaBas MeTodpbl C OAUHAKOBBLIMU Ha3BaHUAMM, Mbl CO30aeM peanibHO
pasHble MeTobl. [Mpy BbI30BE METOAA C AaHHbIM Ha3BaHMEM pPeLleHne
0 TOM, KaKoli 3 MeTOZ0B Ha CaMOM [efie Bbi3blBaeTCs, NPUHMMAETCS UG-
XO[S U3 KOHTEKCTa KOMaH bl BbI30Ba METOAa — Harnpumep, No KOJIM4ecTBy
nepeaaHHbIX METO4y apryMeHTOB Unn ux Tuny. BmecTe ¢ Tem, ¢ hopmarb-
HOW TOYKM 3PEHUSA, MPU BLI3OBE TaKMX METOO0B CO30aeTCs UITI03Ud, 4TO
BbI3bIBAETCS OAMH 1 TOT Xe METO[, HO C pasHbIMM aprymeHTamu. B atom
CMbICJIe MOXHO rOBOPUTL O PasHbIX BEPCUAX 0AHOro MeToaa.
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Kax nmmocTpariiio, pacCMOTPUM TIPOTpaMMYy, TPEICTABJIECHHYIO B JINCTUH-
re 3.3. IIporpamma npejcraBiisier coOO BapuaIiio Ha TeMY HPEAbIAYIIEro
npuMepa (U3 JucTuHra 3.2), HO Ha 3TOT pa3 B IporpaMMe UCIO0JIb3YeTCs Tie-
perpyska MeTo/I0B.

Jluctunr 3.3. NMporpammHbiii koa, npoektTa MethodOverloadingApplication
// Onucatue knacca:
class MyClass{
// Nons knacca:
int number;
char symbol;
// MeTog C 0ZHUM apryMeHTOM ANS NPUCBAUBAHMUS
// 3HayeHuns nonto number:
void set(int n){
number=n;
}
// MeTog C 0ZHUM apryMeHTOM ANS NPUCBAUBAHMS
// 3Hayenus nomo symbol:
void set(char s){
symbol=s;
}
// MeTog ¢ BYMA apryMeHTaMu 15t npUcBauBaHuA
// 3Hayenuit nonam number u symbol:
void set(int n,char s){
// NpucBanBaxue 3HayeHus nonio number:
set(n);
// TipucauBaHue 3HayeHus nonto symbol:
set(s);
}
// MeTog 6e3 aprymeHToB N5t NPUCBAMBAHUA 3HAYEHMIA
// oboum nonsim:
void set(){

// NpucsanBaxue 3Hauenus 0 nonio number
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// v 3Hayenus ‘2" nonio symbol:
set(0,Z);
}
// MeTop 6e3 apryMeHTOB 15 0T06paKeHMS
// 3HaueHuii noneit 06beTa:
void show(){
System.out.println("3Hayenus noneit "+number+" u "+symbol);
}
// MeToq ¢ 0iHUM apryMeHTOM st 0T06paKeHMS
// 3HayeHuii noneit 06beKTa:
void show(String txt){
System.out.println(txt+": 3HayeHus noneit "+number+" u "+symbol);
}
// MeTon ¢ iByMA apryMeHTaMu s oTo6paKeHus
// 3HaueHuii noneit 06bexTa:
void show(String txt1,String txt2){
System.out.println(txt1+": "+number);

System.out.println(txt2+": "+symbol);

}
}

// Onucaxue knacca c rnaBHbIM METOLOM NPOrPaMMBbI:
class MethodOverloadingDemo{
// TnaBHblit METO NpOrpaMMbi:
public static void main(String[] args){
// 00bABAEHME 0OBEKTHBIX NEPEMEHHBIX:
MyClass objA,objB;
// Co3paue obbekToB:
objA=new MyClass();
objB=new MyClass();
// NpucBauBaHue 3HaYeHuit NONAM NEPBOrO 00bEKTA:
objA.set(100);
objA.set(A);
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// OTobpaxeHue 3HaueHwii nonei nepeoro obbekTa:
System.out.println("06bekT objA:");

objA.show();

// NpucBauBaHue 3HaYeHMit NONSM BTOPOTO 00bEKTa:
objB.set();

// OTobpaxeHue 3HayeHwil nonei BTOporo oObekTa:
objB.show("06vekT objB");

// V3meHeHue 3HaueHuA noneit BTOPOro obbekTa:
objB.set(200,B");

// TIpoBepKa 3HaueHuil noneit BTOporo 06bekTa:
System.out.println("06bekT objB nocne u3meeHus:");
objB.show("Yucno","Cumson");

B pesysbTate BBIIOIHEHUS TIPOTPAMMBI B OKHE BBIBO/IA TIOSABJIAIOTCS CIIELY-
OIMe COOOLIEHNUS:

Pe3ynbTaTt BbiNOJIHEHUS NPOrpamMmmsbl (U3 nucTuHra 3.3)
06bekT objA:

3HaveHwa noneit 100 u A

06bekT objB: 3HaueHus nonei 0 u Z

06beKT 0bjB nocne usmeHeHus:

Yucno: 200

Cumson: B

[IpoanamsupyeM 0COOEHHOCTH MPOrPAMMHOTO Koja. B mporpamme oru-
CBIBAIOTCA 1Ba Kiacca: B kimacce MethodOverloadingDemo ommchrBaeTcst rraBHBIH
MeTOJI TpoTrpaMMbl, a B Kiacce MyClass, mommmo morett number u symbol, ecTs tre-
perpyskeHHbIe MeToAb! Set() 1 show(). Vimenno neperpyskeHHbIE METOBI TIPEI-
CTaBJISIOT HAaOOIbIIUI HHTEPEC.

B xmacce MyClass omcano geTwipe Bepcun MeToa set(). Kaskmas n3 Hux He Bo3-
BpallaeT Pe3yJibTaT, a OTJUYUE CBOJAUTCS K KOJUUECTBY M TUITY apPTyMEHTOB.
B vactHocTn:
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* IpesycMOTpeHa Bepcusi MeTo/a 6e3 apryMeHTOB;
* BepCHs C OJJHUM apryMeHTOM THIIA int;
*  BepCHs C OJ[HUM apryMeHTOM Tuiia char;

* uMeeTCs BePCHUsSI MeTO/Ia C JIBYMsI apryMeHTaMH (I1epBblii THma int, a BTO-
poii Tuna char).

@ HA 3AMETKY

Ewe pPa3 noa4YepkHeMm, 4TO TEXHUYECKN KaXxaada Bepcua Metoda ABNdA-
eTCs OTAeNbHbIM MeTOAOM. Mbl, TeM He MeHee, eCniv 3TO He NPUBOAUT
K HeJopa3yMeHUsM, 6yp,e|v| Ha3blBaTb X BEPCUAMUN OOHOIro Mmetoaa.

B Bepcun metosa set() ¢ ogHuM 1estodrcaenHsiM (tut int) aprymentom (060-
3HayY€eH KaK N) BHITOTHSAETCS PUCBAaWBaHIe 3HAYEHWS TTOJTI0 number (KoMaH/1a
number=n B Tejie MeTO/a). AHATOTUYHO «yCTpoeHay Bepcus Metoza set() ¢ oi-
HUM CUMBOJIbHBIM (THII char) aprymeHTOM (0603HAUEH KaK §): B TeJie MeTo/Ia
KoMaH/10i symbol=s IpucBanBaeTcst 3HaUEHUE MO0 symbol.

Meroz set() ¢ AByMST apryMeHTaM# ONUCBIBAETCSI O/IHOBPEMEHHO U MIPOCTO,
1 Ha TIePBBII B3IVIsA/] HEMHOTO CTPAHHO: B TeJie MeTo/1a set() ¢ 1ByMsT apryMeH-
tamu (0003HAYEHBI KaK N U §) TOCIE[0BATETbHO BBITIOIHSIIOTCSI KOMAH/IBI set(n)
u set(s). [[pyrumu coBamu, Ipu BbI30Be MeTo/A set() ¢ ABYMST apryMeHTaMu
MIOCJIEIOBATETHHO BBI3BIBAETCS METOZ Set() ¢ KaX/IbIM U3 3TUX apryMEHTOB.
CuTyalyst MOXKeT 0Ka3aThCs 3aITy TAHHOI, HO €CJIN BCIOMHUTB, YTO KaK/ast
BEPCHs NIeperpy>KeHHOr0 MeTO/Ia Ha CAMOM JIeJIe SIBJISIETCS OT/AEIbHBIM METO-
JIOM, TO OYEBHJIHO, YTO HUYETO CJIOKHOTO MJIM HEOOBIYHOTO 3/I€CH HET: B TeJie
OJIHOTO MEeTOJIa BBI3BIBAIOTCS /iBa APYTrUxX Metona. [Ipocto B manHOM ciydae
ATH METOJIBI UMETOT OJIMHAKOBbIE HA3BAHUSI.

Y metona set() ecTb elre ojiHa BEPCHUsI, KOTOPast He TOPa3yMeBaeT mepeaavy
apryMEeHTOB MeTOJy IpH Bbi3oBe. B Tese MeTona koman ol set(0,Z) Bbi3bIBa-
etcs Metoz set() ¢ aprymentamu 0 1 ‘7 cOOTBETCTBEHHO. T0 ecTh cuTyanms
MTOBTOPSIETCS: B TeJie OTHOW BEPCUU METO/A BBI3BIBAETCS JIPYTast BEPCUS Me-
tozia. Takum 06pazom, eci MeToz set() BoI3biBaeTcst 6e3 apryMeHTOB, TO 9TO
9KBUBAJIEHTHO BbI30BY MeToj1a set() ¢ aprymentamu 0 u ‘7.

(G) HA BAMETKY

Ha cutyaumio ¢ onpegeneHnemM Bepcum metoga set() 6e3 aprymeHToB
MO>XHO NMOCMOTPETb HECKOJIbKO Mo UHbIM YITTIOM 3PpEHUA. TaK, eCim MeTo/,
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set() BbI3bIBAETCSA C ABYMS apryMeHTamu, TO nepejaHHbie MeToay apry-
MEHTbI ONPeAEeNnsioT 3Ha4YeHNs noseli 06bekTa, U3 KOTOPOro Bbl3bIBAETCS
meToa. Ecnu meTog set() BeidbiBaeTCA 6€3 aprymMeHToB, TO NOSSIM 00bekTa
npUcBamMBalOTCAa ONPeneneHHbIE 3HAa4YeHNS (B aHHOM ciyyae 0 n '), Ko-
TOPbIE MOXHO MHTEPNPETUPOBAaTh Kak 3HaYEHUS NOoNen No yMOIHaHWUIO.

Jliist oToOpaskeHnst 3HAYECHUH 1M0JIel 00BEKTa B KOHCOJTBHOM OKHE (UJIH OKHe
BBIBOJIA) TIpeiHa3HaueH MeTo/1 show(), orncanubiii B kiaacce MyClass B Tpex Ba-
puaHTax: 6€3 apryMeHTOB, C OJJHUM TEKCTOBBIM apI'yMEHTOM U C JABYMSI TE€K-
CTOBBIMU apryMeHTaMU. B Kak/IOM U3 9TUX CIyYaeB Pe3yIbTaT METOIOM He
BO3BpaIaercs (IO3TOMY B OITMCAHUN METO/IA TTEPe/l UMEHEM METOJIA YKAa3aHO
KJTIOY€eBOE CJIOBO Void).

B Tese Bepcun metosa show() 6e3 apryMeHTOB BBITTOJHSIETCS BCETO OJHA KO-
Mmanza System.out.println("3xauenus noneit "+number+" u "+symbol), koTopoit B OKHO BbI-
BOJIa BBIBOJIMTCS COOOIIEHNE CO 3HAYEHUSIMU TT0JIell 00beKkTa (13 KOTOPOTO
BBI3BIBAETCST METO/ Show()).

Ecui MmeToz show() BBI3BIBAETCSI C OTHUM TEKCTOBBIM apryMeHToM (0603HaYeH
B OIIMCAHWUU METOo/Ia Kak txt), To komanmou System.out.println(txt+": 3HayeHns noneit
"+number+" u "+symbol) B OKHO BBIBOfIA BBIBOJMTCS COJIEPIKUMOE TEKCTOBOTO ap-
TYMEeHTa 1, 4epe3 ABOETOUNE, TEKCT, COIePrKaIliil sSHaYeHNs moJieil 00beKTa.

Haxkowerr, Bepcust metozia show() ¢ 1ByMst TeKCTOBbIME aprymMeHTamu (000-
3Ha4YeHbl Kak txtl u txt2) mpenosaraer, 4To MPU BHI30BE METO/IA KOMAHIAMU
System.out.println(txt1+": "+number) 1 System.out.println(txt2+": "+symbol) B AByx cTpoxax
oTobOpakaroTCs 3HAYCHHS apTyMEHTOB U, Yepe3 [BOETOUNE, 3HAUCHUS ToJIei
oObexTa.

B rtnaBHOM Merome mporpamMMmbl B Kiacce MethodOverloadingDemo komammoit
MyClass objAobjB oObsiBIIsIIOTCST [1BE 0OBEKTHBIE TIepeMeHHble objA u objB kmac-
ca MyClass. O6bexTbr kimacca MyClass cosmaiorcst komaHgamu objA=new MyClass()
u objB=new MyClass(), a cchuiki Ha OOBEKTHI 3aIMCHIBAIOTCS B OOBEKTHBIE IEpe-
MeHHbIe 0bjA 1 objB. /lasibHeliie oniepaliuu cBs3aHbI € IPUCBAUBAHUEM 3HAYE-
HUIT 10J1SIM 0OBEKTOB ¥ ITPOBEPKOM 3HAUEHU T TToJIei. B yacTHOCTH, KOMaH/101
objA.set(100) mostro number oGbekTa 0bjA TipHcBanBaeTcst 3Havenue 100, a KOMaH-
1ot objA.set(A) moutio symbol aToro ske 0ObeKTa MIpricBanBaeTCst 3HaueHne A,

DETANMK

Mpw BLINONHEHMM KOMaHAbI C BLI3OBOM METOAA set(), Bepcust MeToaa, Ko-
Topas OOJXKHA BbIMOJIHATLCS, NASHTUDULIMPYETCS MO KOMMYECTBY U TUMY
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aprymMeHToB, nepeaaHHbix metogy. Hanpumep, B kOomaHge objA.set(100)
BbI3bIBAETCS MeTOA set() C OOHMM aprymMeHTOM, M 3TOT apryMeHT Tuna
int. MoaToMy BbINOAHAETCA Bepcus meToa set(), onmcaHHas C OOHUM
LLeNIoYNCIIEHHbIM aprymeHToMm. Janee, B komaHae objA.set(A) meTony set()
nepenaeTcs OAMH aprymMeHT Tuna char, N0O3TOMY BbINONHSAETCS Ta BEPCUSA
mMeTogna set(), 4TO onncaHa ¢ OAHMM CUMBOJIbHBIM aprymMmeHToMm. MNpoyve
cuTyaumm obpabaTbiBalOTCA NOA0OHBIM Xe 06pas3om.

Jluist ipoBepKY 3HAYEHUH 1oJ1eil 00beKTa 0bjA 13 TaHHOTO 0OBEKTa BbI3bIBAEM
metoy1 show() 6e3 aprymenToB (kKomamza objA.show()).

3uaueHus 1mosisiMm 00beKTa 0bjB mprcBaMBAIOTCS TIPU BHITIOJTHEHUH KOMAH/IbI
objB.set(). B pesysbrare moJie number o6bekta 0bjB mosydaer snauenue 0, a mosie
symbol moygaer 3mavenme 7. B cmpaBeqMBOCTH TAaHHOTO YTBEPKICHUSA
yOeskmaeMcst ¢ TIOMOIIbI0 KoMaH bl objB.show("06vekt objB"), B KoTOpOI M3 00B-
exTa objB BbI3bIBaETCS Bepcus MeToA Show() ¢ OZTHIM TEKCTOBBIM apPTyMEHTOM.
[lanee BoimosinsieTcss komana objB.set(200,8). 3mech metoz set() BhI3BIBAaETCS
C JIByMsI apTyMeHTaMH, B pe3yJbrare 4ero number oobekTa objB mosryyaer 3Ha-
yenue 200, a mosre symbol mosrydaer 3Havenune A. 3HaUeHUS MTOJIEN TIPOBEPSIEM
ocpeICTBOM KoMaH/IbI ohjB.show("Yucno","Cumson"), B KoTOpoit MeTos1 show() BbI-
3BIBAETC C JIBYMS TEKCTOBBIMH apIyMeHTaMMU.

KoHcTpykTOp

B paccmoTpeHHOM BBINIE TTPUMEpE MBI /IS TTPUCBAUBAHUS 3HAYEHUU II0-
JsM 00beKTa B KJAacce ONMMCAINM CHEelNUAJIbHBI MeToJ (Ja’ke HECKOJIBKO
Bepcuii). Vcronp3oBaHue TAaKOrO METO/la 3HAYUTEIbHO YIIPOIAeT IIpoliecc
[pUcBavBaHus 3HaYeHUi moJisiM. OIHAKO CYIIECTBYET elite Oosiee POCTOi
U y70OHBIH MEXaHW3M, TTO3BOJISIONINI BBIOIHSATH BCEBO3BMOXKHBIE OIepa-
1uu (BKJTIOYAst IPUCBaMBaHue 3HAYEHU TTOJIsIM 0ObEKTa) HEITOCPEACTBEHHO
npu co3manuu o0bekTa. Basupyercs TaHHbIil MEXaHU3M Ha UCTIOJIb30BAHIN
KOHCMpYKmopa.

KoncTpykTOpOoM Ha3biBaeTCs METOJ, BHI3BIBAEMbIN aBTOMATHYECKU TIPU CO-
3MaHum 00bEKTa Kiacca. B KOHCTPYKTOPE ONMPENEeNOTCs IOTIOTHUTETbHbIE
(TIOMUMO BBIJIEJIEHUS TAMSITH TI0]] 00BEKT) AEHCTBUS, KOTOPbIE CIEAYET BbI-
MOJIHUTD TIPH CO3IaHnU 00beKTa. EC/I KOHCTPYKTOP B KJIacce SIBHO HE OITH-
cat (Kak 3TO OBLIIO B PACCMOTPEHHBIX paHee MPUMepax), TO UCIOJAb3YeTCsl
TaK Ha3bIBAEMbIU KOHCMPYKMOP no ymoauanuro. JleficTBre KOHCTPYKTOpA 110
YMOJIYAHUIO COCTOUT B TOM, UTO HUKAKUX JOTIOJHUTEJbHBIX HeHCTBUI He
BBIIIOJTHSIETCSL.
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C dopmanbHOII TOYKM 3pEHUS KOHCTPYKTOP OMUCHIBAETCS MPAKTUIECKU TaK
JKe, Kak ¥ JII000i1 IPYToii METOJI, HO €CTh HEKOTOPbIE «0COOGEHHOCTH. BOT OHML.

e Nma KOHCTPYKTOPa COBIIQ/Ia€T C UMEHEM KJjlaccCa.

* KoncTpyKkTop He Bo3BpalllaeT pe3yJbTat, HO IPH 3TOM KJII0YEBOE CIOBO
void B cTHATYpe KOHCTPYKTOPA HE YKa3bIBAETCSI.

* YV KOHCTPYKTOpPa MOTYT OBITh apTYMEHThI i KOHCTPYKTOP MOKHO Tepe-
TPY’KaTh — JAPYTUMU CJIOBAMU, B KJIACCE MOKET OBITH OTIMCAHO HECKOJIBKO
KOHCTPYKTOPOB.

Ecimm KoHCTpYyKTOpP OmMcaH ¢ apryMeHTaMM, TO IPU CO3AaHuK 00heKTa MX
HY’KHO IlepeaTb KOHCTPYKTOPY. B TakoM ciiydyae B MHCTPYKIIMK CO3IaHUS
00ObeKTa TOC/Ie KI0YEBOro CJI0Ba New M MMEHHU Kjacca B KPYIJIBIX CKOOKaxX
YKa3bIBAIOTCSI apTYMEHThI KOHCTPYKTOpa. B cBere aToro o6CTOsITENbCTBA
11abJI0H KOMaH/bI CO3aHKs 0OBEKTa BBILJISAUT TAKUM 00Pa3oM:

Wms_knacca nepemenHas=new KoHcTpyKTOp(aprymeHTi);
MBI KCITOJIB30BAJIM TAKYIO KOHCTPYKIIUIO U PaHee, HO KPYTJible CKOOKU B MHC-

TPYKIUHU CO3/IaHusT 0ObeKTa OBLIN MyCTHIMU (HCIIOIB30BAJICS KOHCTPYKTOP
110 YMOJTYAHUIO, Y KOTOPOTO HET apPTYMEHTOB).

(i) HA BAMETKY

Takum 06pa3oM, TO, HTO Mbl paHee HasblBann «MMs Kjlacca U nycTble
Kpyrnible CKOOKM» MOC/IE UHCTPYKLMK new HA CAMOM [efie sBNSeTCs KO-
MaHZO0 BbI30BA KOHCTPYKTOPA.

Ecnm B xytacce ommcano HeCKOJTBKO KOHCTPYKTOPOB, TO KaKOH M3 HUX cJie-
JLyeT BBI3BATH MIPHU CO3[IaHIH OOBEKTA, OTMPEAESETCS TI0 THITY U KOJUYECTBY
TepeIaHHBIX KOHCTPYKTOPY apTyMEHTOB — TO €CTh TOYHO TaK K€, KaK U MPu
UCTIOIb30BAHUN TIEPETPYKEHHOTO MeToa. Kak UTiocTpalinio K UCIoIb30-
BAHUIO KOHCTPYKTOPOB PACCMOTPUM IIPUMeEP B IUCTUHTE 3.4.

Jluctunr 3.4. NMporpammHbini kop npoekta UsingConstructorApplication
// Onucanue knacca:
class MyClass{

// Nons knacca:

int number;

char symbol;
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// KoHCTpyKTOp Knacca 6e3 apryMeHTos:
MyClass(){
// TpucBanBaHue 3Ha4eHuil nonsm:
number=100;
symbol=A";
}
// KOHCTpYKTOP Knacca ¢ ABYMS apryMeHTamu:
MyClass(int n,char s){
// TpuceauBaxue 3Ha4eHui nonsm:
number=n;
symbol=s;
}
// MeTog ans oToOpaxeHus 3HayeHuit noneit 06beKTa:
void show(){
System.out.printin("3Hayenns noneit "+number+" u "+symbol);
}
}

// Onucaxue knacca ¢ rasHbIM METOZOM NPOTPAMMbl:
class UsingConstructorDemof
// TnaBHbIil METOZ NPOrpaMMbl:
public static void main(String[] args){
// Co3panue nepeoro obbexTa
// (BbI3bIBAETCA KOHCTPYKTOP 0€3 apryMeHToB):
MyClass objA=new MyClass();
// Co3nanne BTOPOro 0bbekTa
// (BbI3bIBAETCA KOHCTPYKTOP C ABYMS apryMeHTamu):
MyClass objB=new MyClass(200,B");
// OTo6paxeHue 3HaYeHuit noneit NepBoro obbexTa:
System.out.println("06bekT objA:");
objA.show();
// 0To6paeHue 3HaYeHuil noneit BTOporo oobekTa:
System.out.printin("06bexT objB:");
objB.show();
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B pesysibraTe BBIIOJIHEHNS TTPOTPAMMBI TTOJIYYaeM CJIEIyIONIee:

PeaynbTaT BbINONIHEHUS NPOrpamMmmbl (U3 nucTuHra 3.4)
06veKT objA:

3HayeHus noneit 100 n A

06bekT objB:

3HayeHus noneit 200 v B

B nporpamme onucsiBaercst kiaacce MyClass ¢ giBymst mosisimu (11osie number Triia
int 1 moste symbol Tuma char), meromom show() 6e3 aprymeHTOB, IpeaHa3HAYEH-
HBIM JIJIsT OTOOPasKeHUsT B KOHCOJIM 3HAYEHUH 110JIei 00bEKTa, a TaKKe ABYMSI
BEPCUSIMU KOHCTPYKTOPa — €3 apryMeHTOB U € IBYMST apTyMEHTaMH.

Mertoz show() e Bo3BpataeT pe3yIbTaT U IIPU BEI30BE METO/Ia B KOHCOTBHOE
OKHO BBIBOAUTCS coobienne ¢ nHGOpPMALKE 0 3HAYEHUIX 110JIel 0ObEKTa.

Koncrpykrop kimacca MyClass 6e3 apryMeHTOB ONMCHIBAETCsT Tak (KOMMEHTa-
pUH yIaneHbl):

MyClass(){
number=100;
symbol=A";

HasBamue KOHCTPYKTOPA COBIIAIA€T C Ha3BAaHMEM KJacca, UAEHTU(HUKATOP
THUTIA Pe3yIbTaTa He YKA3bIBAETCsI, ApTYMEHTOB Y KOHCTPYKTOPA HeT. B Tene
KOHCTPYKTOPA ecTh /iBe KoMaH bl number=100 u symbol=A. Komanmgamu npucsa-
MBAIOTCSI 3HAUEHUS 110JIsIM 00bekTa. Crre10BaTe IbHO, €CJIM OGBEKT CO3/1AETCS
C BBI30BOM KOHCTPYKTOpa (€3 apryMeHTOB, TO T1oJie number Takoro oObeKTa
noJrydut 3Hadenue 100, a moste symbol GyzeT umeTs 3HaueHme ‘A.

KoHCTpyKTOp ¢ AByMSsT apryMeHTaMU UMeeT TaKOH Koj (KOMMEHTApUH yia-
JIEHDI):
MyClass(int n,char s){

number=n;

symbol=s;

B cootBercTBUM C KOZOM, apryMeHTBl KOHCTPYKTOPa OIPeNessioT 3Ha-
yeHUs1 ToJIell  cosmaBaeMoro oObekta. IIpuMepsl  HMCIOJIb30BAHUS
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KOHCTPYKTOPOB HaXO/I[UM B I/TaBHOM METO/I€ IPOTPaMMbI, OITMCAHHOM B KJIaC-
ce UsingConstructorDemo.

[TepBorit 00bekT co3maercst komammonr MyClass objA=new MyClass(). 3mech mpu
co3mannn 00BEKTA BBI3BIBAETCS KOHCTPYKTOP Oe3 aprymentoB. [loatomy
y 00beKTa, Ha KOTOPBIii cehliaeTcst 00beKTHast TiepeMeHHast objA, mosre number
noJrydaet 3Hadenue 100, a mosie symbol mosryuaet snaueHue A. Bropoii o0bekT
cosmaercst komanmoit MyClass objB=new MyClass(200,B"). TIpu cosmatnuu oObeKTa,
CCBHLJIKAa Ha KOTOPBIN 3aMnChIBAeTCsI B OOBEKTHYIO MTepEMEHHYIO 0bjB, BBI3bI-
BaeTCs KOHCTPYKTOP € ABYMsI aprymentamu. [lepBbIiit apryMeHT KOHCTPYK-
Topa 200 ompe/iesisieT 3HaYeHe moJist number oObekTa 0bjB, a BTOpoit aprymenT
KOHCTpYKTOpa ‘B’ 3amaeT sHauenue moJist symbol o6bexra objB. [lst mpoBepku
3HAYEHUIT TI0JIel 00BEKTOB U3 KasKI0TO 0OBEKTa BHI3bIBACTCS METOJL show().

A BETANU

Kak oTme4anocb BbiLLe, eCJIn B Kjlacce He ONMcaH KOHCTPYKTOP, TO nUC-
NoNb3yeTCsH KOHCTPYKTOP MO YMOJIYAHMUIO, Y KOTOPOro HET apryMeHTOB,
N KOTOPbIM HUKakne AonoJIHUTEeJIbHbIe ,EI,eVICTBVIS;l npun co3gaHnmn 00bek-
Ta He BbINONHAIOTCA. HO ecnn TONbKO B K/lacce onucaH XoTs Obl OOVH
KOHCTPYKTOP, TO KOHCTPYKTOP MO YMOM4YaHMIO nepecTtaeT OblTb JOCTY-
neH. Noatomy, Hanpumep, €Cnu B KNacce He ONncaH KOHCTPYKTOP, TO
npu co3faHnun o6bekTa Bbi3bIBAETCS KOHCTPYKTOP MO yMonyaHuio 6e3
aprymeHToB. Ecnm xe B knacce onmcaH KOHCTPYKTOP C apryMeHTOM
(nnn aprymeHTamu), To Npu co3gaHnm oObekTa NpuaeTcs nepenasatb
aprymeHTbl KOHCTpykTOopy. Co3paTb 00bekT 6e3 nepepayn aprymeH-
TOB KOHCTPYKTOPY He nosyuntcs. YTobbl Tako pexunm Obiil OOCTYMEH,
B KJlacce O0JIKeH ObiTb onucaH KOHCTPYKTOp 6e3 aprymeHToB. Bonee
KOHKPETHO, ecnn Bbl B paCCMOTPEHHOM BhILLE NpumMepe B knacce MyClass
He Obln onucaH KOHCTPYKTOP 6e3 aprymMeHToB, TO KaXabli pa3 npu co-
30aH1M 00BbEKTY NPUXOAMIOCH Obl NepeaaBaTth ABa aprymMmeHTa.

Crtatunyeckue m 3aKpbiTbl€ 4YJieHbl KJi1acca
Y nanvt mam coscem ne mo, umo on ecem zogopum.

U3 x/p «bpunnuanmosas pyxas

[Tosst m MeToxbI, OIIMCAaHHBIE B KJacce, Ha3bIBAIOTCS UjleHamu Kiacca. Mpl,
XOTS 3TOTO SIBHO U He KOHCTAaTUPOBAJIU, PACCMATPUBAJIA OMKPbLMbLE N HECMA -
muueckue dieHbl Kiaacca. Ho wieHbl Kiacca MOTYT OBITb €llle U 3aKpbimbLMu
U/ W cmamuyeckumu. ITo U OyeT IPeIMETOM JaIbHERIIIEro 0OCY K IECHMSI.
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Cratnyeckue nonsg n MetToabl

Bobliiie MbI OTMEYAIH, YTO OMUCAHHDIE B KJIACCE TOJISI TIPH CO3[aHU 00bEK-
Ta (GaKTHUYECKH CTAHOBSITCS TIEPEMEHHBIMU «BHYTPU» 00beKTa. MeToIbl ke
«IPUKPEIIEHBI» K 00BEKTY, M3 KOTOPOTO BBI3BIBAIOTCS, U MMEIOT HEITOCPE/I-
CTBEHHBII JOCTYI K MOJisiM 06bekTa. [Ipr 9TOM HESIBHO MOAPa3yMeBaioCh,
YTO peub UZIEeT O Hecmamuyeckux nosisix u Metonax. Ilons u Mmeronsl MOTyT
OBITH CMamuuecKuMuU.

OcHoBHas naed CTaTu4eCKmux 4jJeHOB KJlaCCa COCTOUT B TOM, UTO CTaTU4de-
CKuii wieH Kiaacca «o0muii» 17 BceX 0ObEKTOB 9TOr0 KJIacca U CyIIeCTBY-
eT He3aBUCUMO OT HAJIMYUS UM OTCYTCTBUSI B IPOTPaMMe 0OBEKTOB KJac-
ca. [Toaromy 06palaTbcss K CTaTUYECKOMY YIEHY MOYKHO He TOJIbKO Yepes
00BEKT KJIacca, HO M HEMOCPEJCTBEHHO Yepe3 Kiacc. [IpudyeM mocsieanHuii
c1toco6 SIBIISIETCST TIPETTIOYTUTETHHBIM.

IIpu onucanum cTaTUuecKUX YieHoB (110Jiell U MeTO/I0B) MCIIOJIb3YIOT KJIIO-
gyeBoe cJI0BO static. Ecaim peub uzer o craTudeckoMm 1oJie, TO ero B OMMCAHUN
KJacca MOXHO WHUINAIU3NPOBATh — TIPHUCBOWTH 3HAYEHWE MOJIS HETO-
cpencTBeHHO B Kiracce. OGpalienne K CTaTHYeCKUM TIO0JISIM 1 METOJIAM MOJKET
BBITOJIHSITHCS TaK JK€, KaK 1 K OOIYHBIM ITOJISIM U METO/IaM, HO OOBIYHO BMeC-
TO UMeHU 00'beKTa KCIIOJIb3yeTCs UMs Kacca. B yacTHocTH, Ipu oOpalieHnn
K CTaTMYeCKOMY II0JI0 YKa3bIBAIOT UM Kjacca U 4epe3 TOYKY — UMS CTa-
TUYeCKOro 1oJist. IIpu BbI30Be CTAaTUYECKOTO MeTO/Ia YKa3blBaeM MMsI KJjacca
W, Yepe3 TOUKY, UMsI METO/Ia ¢ apryMeHTaMu (1 6e3) B KPYTJIbIX CKOOKaX.

Craruveckue 1oJisi B HEKOTOPOM CMBICJI€ MTPAIOT POJIb II00QJIbHBIX TIepe-
MeHHbIX. [IpaBa, mpu oOpalleHnn K TaKOii mepeMeHHON IPUXOIUTCS YKA3bI-
BaTh UM Kjacca (C APYroii CTOPOHBI, U 0OBEKT CO3/1aBaTh HET HEOOXOIMMO-
CTH). AHAJIOTMYHO, CTATUYECKHE METO/IbI HEPEIKO CIYKAT «3aMeHUTeJIeM»
r106abHBIX (DYHKIMIT — € TOIPABKOIL Ha TO, YTO CTATUYECKHUIT METOJL BBI3bI-
BaeTCs C yKa3aHUeM KJacca, B KOTOPOM MeTOJ OIIUCAH.

() HA BAMETKY

Mol yxe umenu geno u co CTaTuyeckuMmn nonasiMm, U CO CTaTUHECKUMN
MeTogamu. Tak, MeToA main() aBnseTcs cratuyeckum. Ctatnyeckne me-
ToAb! showMessageDialog() v showInputDialog() knacca JOptionPane ncnonb3oBanmch
HamMu ans OTOOpaxeHus AManoroBbix OKOH. CTaTMyeckme KOHCTaHTbI,
WARNING_MESSAGE, ERROR_MESSAGE, QUESTION_MESSAGE, INFORMATION_MESSAGE wu PLAIN_
MESSAGE knacca JOptionPane MCNONBL30BaNMChL AN ONpPeAesieHns Tuna gua-
JIOroBOro OKHa.
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HebobIimoii ipuMep, B KOTOPOM WILTIOCTPUPYETCST MCIOIb30BAHUE CTATH-
YeCKUX MOJIEN U METO/IOB, TTPEICTABIEH B JIUCTHUHTE 3.3.

Jluctunr 3.5. NporpammHbini kop, npoekta UsingStaticMembersApplication
// Knacc co cratuyeckumm uneHamm:
class MyClass{
// Cratnyeckoe none:
static int count=0;
// KoHcTpykTop 6e3 apryMeHToB:
MyClass(){
// YBenuyeHue 3HaYeHUs CTaTMYECKOTO NONs:
count++;
// OtobpaxeHue coobueHus:
System.out.println("Co3pan o6vekT Homep "+count);
}
// Cratnueckuii metop:
static void show(){
System.out.println("Konuuectso o6vekTos: "+count);
}
}

// Knacc ¢ maeHbIM METOROM NPOrPaMMb:
class UsingStaticMembersDemo{
// TnaBHbIil METOZ NPOrpaMMbl:
public static void main(String[] args){
// BbI30B CTaTMYECKOTO METOAA:
MyClass.show();
// Co3paue obbekToB:
MyClass objA=new MyClass();
MyClass objB=new MyClass();
MyClass objC=new MyClass();
// Bbi30B CTaTMyeCKoro MeTopa Yepe3 CChinKy Ha Knacc:
MyClass.show();

// Bbi30B CTaTMYeCKOro METoAa Yepe3 CCbiKY Ha 0ObEKT:
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objC.show();
objB.show();

}

B mporpamme omuchiBaercst kiaacce MyClass, y KOTOPOro ecTh cTaTHYeCKOe
IeJIOYHCTIEHHOE TIOJIE Count, KOHCTPYKTOP 0Oe3 apryMeHTOB U CTaTUYeCKUI
metox show(). ITome count mHUTIMATM3UPYETCS ¢ HaYaJdbHBIM HYJIEBBIM 3HA-
yenueM. llpu BeI3oBe cratmdeckoro Mertozaa show() Komanmo#t System.out.
println("Konuyecso 06bekToB: "+count) B KOHCOJIBHOM OKHE OTOOpaskaercst coob-
IeHne ¢ YKa3aHueM 3Ha4eHUsT CTaTUecKoro mojs count. CtaTiaeckoe moJie
count M3MEHSIETCS TIPY BBI30BE KOHCTPYKTOpa. B Tesle KOHCTPYKTOpa KOMaH-
TIOH count+ Ha eJTMHUITY YBEJTUIMBAETCS 3HAYEHUE CTATUYECKOTO TTOJIsI, TTOCTIe
wyero KoMaoi System.out.println("Co3paH 06bexT Homep "+count) oToGpazkaeTcst coo6-
IeHne B OKHE BBIBOJIA.

Takum 06pa3oM, CTaTUYECKOE TI0JIe COUNt MCITOJB3YETCsl /IS MOJICYeTa CO-
3MAHHBIX B IPorpaMme oO6beKTOB Kiacca MyClass.

@ HA SAMETKY

MpaBga, HUKTO He 3anpeLaeT HaMm B NporpamMme (B rMaBHOM MeTone
nporpamMmmbl) U3MEHUTb 3HaAYeHMe NOoNs count Tak, YTO OHO NepecTaHeT
COOTBETCTBOBATb KOJIMYECTBY CO34aHHbLIX 00bekToB. HO ecnu Takux
«UCKJTIOYNTENbHbIX» AENCTBMA HE NPeanpUHUMATL, TO KaxXablil pas npu
co3gaHum obbekTa knacca MyClass 3Ha4eHMe cTaTMyeckoro nons count yee-
inymBaeTcs Ha eamHuLy. B pesynerarte 3HavyeHune nosns count onpepenser
KONIMYECTBO CO3aHHbIX B MPOrpaMme 00bEKTOB.

HpI/I CO3aHNHn 00BeKTa Ka)K]IbeI Ppa3 MMOABJIACTCA COO6IJ.[€HI/I€‘ O TOM, 4YTO CO-
3/1aH HOBBII 0OBEKT C YKa3aHMEM HOMEDPa o0beKTa (COBHa,ZIaeT C KOJIMYECT-
BOM CO3/IaHHbIX O6'b€‘KTOB). ¥Y3HaTh 3HaUEHHUE TT0JIS Count MOKHO O6paTI/ITbCH
HEIIOCPEACTBEHHO K II0JIIO NJIN BbI3BATh CTaTU4YECKUH METOon ShOW().

B rnaBHOoM Metogne nporpammbl komanoit MyClass.show() BbI3bIBaeTcs craTu-
yeckuit Metoz show(). B pesysbraTe BbI30Ba METO/Ia B KOHCOJIBHOM OKHE I10-
ABJISIETCST COOOIIEHKE O TOM, YTO KOJIMYECTBO 0OhEKTOB HysieBoe. Ha MomeHT
BBI30BA METO/IA elile HU OJNH 0OBEKT He co3/iaH. TeM He MeHee CTaTHu4eCcKuii
MeTo/1 show(), paBHO Kak M CTaTHIECKOe ToJIe Count, «CyTecTBYIOT», U X MOXK-
HO HCII0JIb30BaTh, Jake He co3faBasi o0bekT. [Ipu obpaleHnn K MeToLy
show() MBI TIepezi IMEHEM MEeTO/Ia YKa3biBaeM NMsI KJlacca.
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Jlasee 1ocsie1oBaTeIbHO co3patoTcest Tpu oObekTa objA, objB u objC. Kaskmbrii
pa3 mpu co3MaHun 00bEKTa BHI3BIBAETCSI KOHCTPYKTOP. IIpH BbI30BE KOH-
CTPYKTOpA MOSIBJISIETCST COOOIIEHNE O CO3/IaHuu 00BEKTa U HOMepe 00beKTa
(COOTBETCTBYET KOJMYECTBY CO3laHHBIX 00beKTOB). Tlocie cosmanus Tpex
06bexToB KoMaHoi MyClass.show() crHoBa Bbi3biBaercsi Metox show(). Meton
show() MOKHO BBI3BaTh U <«OOBIYHBIM» OOPa30OM, Yepe3 CCBLIKY Ha OOBEKT.
[Tpumepom Tomy ciary:xaT KomMauab! objC.show() m objB.show(). Hke mpeacras-
JIEH Pe3yJIbTaT BBITIOJHEHHS TPOTPAMMBI:

PeaynbTaT BbINONHEHUS NPOrpamMmmbl (U3 nucTuHra 3.5)
Konuuectso 06bekToB: 0
Co3paH 00bekT Homep 1
Co3naH o6bekT HoMep 2
Co3paH 00beKT Homep 3
Konnyectso 06bekToB: 3
Konuuectso 06bekToB: 3

Konnyectso 06bekToB: 3

BaskHo elie pa3 MOAYEPKHYTh, YTO CTATUYECKOE IOJIE MJIH METOJ — O0IIne
JUIsT BeceX OObEKTOB U CYIIECTBYIOT HE3aBUCUMO OT TOTO, CO3/IaH B TPOTPaMMe
X0Tst 661 0fiuH 00beKT i HeT. C OOBIYHBIMU (HECTATHUYECKUMU ) YJI€HAMU
KJIacca CUTYyalusl MPUHIUMAAIBHO WHAA — KaXKIBIH HECTATUYECKUH YJIeH
CYIIECTBYET TOJIBKO B TPHUBsS3KE K KOHKpeTHOMY 00bekTy. Her o6bekTa —
HET CMBICJIa TOBOPUTD O HECTATUIECKOM TI0JIE UJTH MeTOJIe (3TOTO 0ObEKTA).

3aKpblTble N OTKPbITbIE 4YJ1eHbl KJ1acca

PaccMOTpeHHBIIN BbIIIE TPUMEP BBISIBIJI OJHY MOTEHIUATBHYIO MPOGJIEMY:
MBI YCJTOBUJIACH UCTIOTB30BATH CTATUYECKOE TI0JT€e count (CM. TIUCTUHT 3.5) ISt
O/ICY€eTa KOJIMYECTBA CO3/IaHHBIX OOBEKTOB, HO MPH 3TOM CYIIECTBYET BO3-
MO>KHOCTH M3MEHSITh 3HAYEHNE CTATHUECKOTO ITOJIsl He TOJBKO TP BBI30BE
KOHCTPYKTOPA, HO ¥ HETTOCPEJICTBEHHBIM TIPUCBANBAHUEM TIOJTI0 3HAYEHUS.
[TosTOMYy HET TapaHTHU, YTO 3HAYEHHUE HOJIA He OyAeT UBMEHEHO <«CJIydaii-
HO».

Mannas npobseMa uMeeT OOIIMIA XapakTep U CBsi3aHa ¢ HEOOXOAUMOCTBIO
OTPaHWYEHUS /IOCTYIa K HEKOTOPBIM YJieHaM KJacca. Takue 4JeHbl Kiac-
ca Ha3BIBAIOTCA 3aKPbiMbIMU W OTUCBIBAIOTCA C KJIOUEBBIM CJIOBOM private.
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33KprTbIe YJI€HbI KJlaCCa JOCTYIHBI TOJBKO B IIPOTPaMMHOM KO/I€ B TeJjie
KJjlaCCa, 1 K HUM HET JOCTYIIa BHE T€JIa KjlacCa.

() HA 3AMETKY

OTKpbITbIE YNEHbl Knacca MOryT onucbliBatbCcs 6e3 ykasaHus MaoeHTu-
dvkaTopa ypoBHSA AOCTyNa UAM C ykazaHnem naeHTndukaTopa ypoBHs
poctyna public. U B TOM, 1 B opyrom cnyydae yneH knacca Oynoer oTkpbl-
TbIM 1 JOCTYMHBIM BHE MPOrpamMMHOro Koaa knacca. Ecnm uneH knacca
onucaH 6e3 naeHTMdpmnkaTopa ypoBHs OCTyNna, To 061acTb ero 4OoCTyn-
HOCTM OFPaHNYNBAETCS TEKYLLUM MakeToM (MakeTom, B KOTOPOM OMUCaH
knacc). Ecnmn 4neH knacca onncaH ¢ KoYeBbIM COBOM public, TO uneH
Knacca OOCTYMNeEH 1 B APYruX nakeTax.

MakeTbl 06CyXaatoTCs B KHUAre, HO HEMHOTO MO3XE.

He6oubimas niumoctpaiiust, IBJSIOIIASCS Baprallieil Ha TeMy TIPE/IbIAYIIEero
HpuMepa, IIpeicTaBIeHa B JuctTunre 3.6.

Jluctunr 3.6. NMporpammHblii kog, npoekTta UsingPrivateMembersApplication
// Knacc ¢ 3aKpbiTbiMu YnigHaMu:
class MyClass{
// 3aKpbiTOE CTaTUYeCKoe none:
private static int count=0;
// 3aKpbiTble HeCTaTUYECKME Nons:
private int number;
private String name;
// KoHcTpyKTOp 663 aprymeHToB:
MyClass(String n){
// YBenuueHme 3HaYeHMs CTaTMYECKOrO NoNs:
count++;
// TpucBauBaHue 3Ha4EeHMil HeCTaTUYeCKUM NoAAM:
name=n;
number=count;
// OTobpaxeHue coobLieHus:

System.out.println("Co3paH 06beKT ¢ MeHeM "+name);
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// Metop ans otobpaeHus coobuieHus:

public void show(){
System.out.println("Ha3saxue obvekTa: "+name);
System.out.println("Homep obbekra: "+number);
System.out.println("Konuuectso o6vekTos: "+count);

}

// MeTop inst npUCBaUBAHMA 3HAYEHUA 3aKPBITOMY

// TekcToBoMy nonio:

public void set(String n){
name=n;

}

}

// Knacc ¢ maeHbIM METOROM NPOrPaMMb:
class UsingPrivateMembersDemo{
// TnaBHblit METO NpOrpaMMbi:
public static void main(String[] args){
// Co3paue obbekToB:
MyClass objA=new MyClass("Alpha");
MyClass objB=new MyClass("Bravo");
MyClass objC=new MyClass("Charlie");
// Bbi30B MeTOZa ANA KaKAOrO M3 0OBEKTOB:
objA.show();
objB.show();
objC.show();
// W3meHeHue nons BTOPOro obbekTa:
objB.set("Bropoit 06bekT");
// 0To6paxeHue 3HaueHmit noneit obbekTa:
objB.show();

PeSy]IbTaT BBIIIOJIHEHUA ITPOTPaMMBbI 6y,71€T TaKNM:
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Pe3ynbTaT BbINOSIHEHNSA NPOrpamMmmsbl (M3 nncTurra 3.6)
Co3naH obbekT ¢ MmeHem Alpha
Co3naH 06bekT ¢ MMeHeM Bravo
Co3gaH 06vekT ¢ umeHem Charlie
Ha3BaHue obbekTa: Alpha

Homep obbekTa: 1

Konnuectso o6bekTos: 3

Ha3sBsaHue obbekTa: Bravo

Homep obbekTa: 2

Konnuectso o6bekTos: 3

HassaHue obbekta: Charlie

Homep obbekTa: 3

Konnuectso obbekTos: 3

Ha3sBaHue obbekTa: Bropoit 06bexT
Homep obbekTa: 2

Konuyectso 06bekToB: 3

B kumacce MyClass omicano 3akpbiToe cTaTHYeCKOe IoJie Count ¢ HavaJibHBIM
HYJIEBBIM 3HAYEHUEM, B 3aKPBITHIX HECTATHUECKUX TOJIST (TIETOUNCTEHHOE
number u TexcToBOE name). Takske B Kacce OMUCAHBI HECTATHYECKUE OTKPBI-
ThI€ METOJIBI:

*  MeTozoM show() oToOpasKaloTCs 3HAYEHST TOJIe name 1 number oObeKTa, 13
KOTOPOTO BBI3BIBAETCS METO/I, A TAKsKe 3HAYEeHIe CTaTIYeCKOro T0JIS count;

®  MeETon set() Ipe/iHadHa4eH AJisd IIpUCBaMBaHUA 3HAYE€HHA 3aKPbITOMY
II0JIIO name.

Taksxe B Kiaacce MyClass ecTb KOHCTPYKTOP € OJHUM TEKCTOBBIM apTyMEHTOM.
[Ipy BBI30OBE KOHCTPYKTOpPa IE€PeJaHHbI €My apryMeHT PUCBAMBAETCS
3HAYEHUEM II0JIIO Name, 3HAYEHUE CTATUYECKOTO MI0JISI COUNt yBETMYMBAETCS
Ha eIMHUILY, U 9TO 3HaYEHME IPUCBANBACTCS 3aKPBITOMY I10J110 number. ITpu
cosmannn 00beKTa 0TOOpaKaeTcsl CoOOIEHNe ¢ YKa3aHUEM 3HAYEHUST OIS
name oObEKTA.

OtkpoIThie MeTozBI show() 1 set() ommcanbl ¢ Kio4eBBIM cToBOM public. Mbr nx
UCIIOJTb3YEM JIJIST TOTO, YTOOBI MOTYIHUTh JOCTYIT K 3aKPHITHIM 1moJisiM. O0timast
CHUTYaINs TaKasl.
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Crarnyeckoe 1osie count 3aKpeITOe M €ro 3HadeHne u3Mensercs (yBesau-

YMBAETCs Ha €AMHUILY ) TIPU co3ianuu oObekTa. JIpyrux crocob6os (Kpo-
Me cO3/1aHusT 00beKTa) UBMEHUTD 3HAYEHHe TI0JIsT Count HeT.

3aKprTOe 1moJie number ToJry4aeT 3HaueHue 1pu Co3/laHnn O6’b€KTa, 110cJ1e

9TOI'0 HET BOSMOKXHOCTHU USMECHHNTDb 3HAYECHME I10JIA.

SaKpI)ITOG TEKCTOBOE I10JI€ Name II0JIy4aeT 3HaY€HNE Ha OCHOBE apryMeH-

Ta KOHCTPYKTOpa. BriocsresicTBIM M3MEHNTH 3HAYEHNE TT0JISI MOXKHO C TI0-
MOTIBIO MeTo/1a set().

B riiaBHOM MeTOjie TIPOrpaMMbl OCJIEI0BATENBHO CO3AETCs TPU O0DbEK-
Ta objA, objB m objC. 3 kaskmoro u3 HUX BeI3bIBaeTCs MeTo show(). [lanee mus
obbexTa objB BhizbiBaeTcst Meto set() ¢ aprymenTtom "Bropoi 06vekt" (HOBOe 3Ha-
yeHue 1Mot name o6bekTa objB). TIpoBepka ¢ moMoIbio KoMamHabl objB.show()
[IOKa3bIBAET, YTO 3HAYEHHE I10J1s1 name oObeKTa objB AeiCTBUTEIbHO U3MEHM-

JIOCb.

®

HA BAMETKY

BaxHo OTMETUTb, YTO B MaBHOM MeTOAe NporpamMmmbl O6paTI/ITbC9| K Nno-
nsiM name, number 1 count Yepe3 06beKTHI 0bjA, objB 1 objC (a B cniyyae nons count
ewle 1 yepea knacc MyClass) ¢ ncnonb3oBaHNEM «TOHEYHOIO» CUHTakcuca
He Nnony4ynTca — nongd 3akpbiTble. Mbl ncnonb3oBanu noaxon, KOTOprI7I
MMEEeT JOCTATOYHO OOLLMI XapaKTepP: B KiacCce ONMCbIBAIOTCS 3aKpbIThble
nongd, AoCTyn K KOTOPbIM OCYLLUECTBIAEeTCA C NMOMOLLbIO OTKPbITbIX Me-
TOAOB. Takum 06pa30M, Mbl OFPaHMUYNBAEM «CMEKTP» BOSMOXHbIX Oel-
CTBI/IVI, BbINMOJIHAEMbIX C NOJIAMW.

JocTaToyHO 4acTo MCNONb3YITCH He TONMbKO 3aKpbITble MNOASA, HO U 3a-
KpbITble MEeTOObl. OO6bIYHO 3aKpblTble MeTOAbl NpeaHa3HavYeHbl OJ19 Bbl-
MONTHEHNA onpeaeneHHbIX «MPOMEXYTOYHbIX» U «BCMOMOraTesibHbIX»
onepauun.

Pe3iome

A sadymancsi, a eda nomozaem MolciUmo.

Us x/p «Tocmos us 6ydywezo»

Kiacc IIpeaCTaBIAET coboit HeKOTOprﬁ H_Ia6JIOH, Ha OCHOBE KOTOPOTO
CO31aI0TCA 00bekThl. Onncanne Kiracca HAUMHAETCS ¢ KJIIYEBOro CJI0Ba
class, IIOCJIE KOTOPOI'O YKa3bIBAETCA UM KjlacCa U, B (l)I/II‘yprIX CKO6KaX,

oIycaHue Kjacca. B Kiracce onuchIBaroTCs OIS 1 METObI.
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3HaKoOMCTBO C kflaccaMu 1 o6bekTamm

[ToJsie aHATIOTMYHO IEPEMEHHOM, CBA3AHHON ¢ 0OBEKTOM, U OIIMCHIBAETCS
KaK IepeMeHHasT: YKa3bIBaeTCsI TUII TI0JISI U €r0 Ha3BaHME.

Metoz npezcTaBisier cob60il MIMEHOBaHHBIH GJOK KOMaHI, KOTOPbIE BbI-
TIOJTHSIOTCS TIPU BBI30Be MeToja. [Ipn onmcanum MeTosa yKasbiBaeTcs
THUTI BO3BPAIA€MOTO METO/IOM Pe3yJIbTaTa, Ha3BaHNe MeTO/Ia, CITUCOK ap-
IyMEHTOB (B KPYIJIbIX CKOOKaX) M COOCTBEHHO TIPOrPAMMHBIN KOl METO-
na (B urypHbIx cKoOKax).

MeTozbl MOKHO ITeperpyaTb — OIKUCHIBATH HECKOJIBKO METO/IOB C OJIU-
HAKOBBIMHU Ha3BaHMAMHU. Takue MeTOMbI JOJIKHBI OTJINYATHCI CIICKOM
apryMeHTOB (TUTIOM U/WMJIA KOJTMYEeCTBOM apTyMeHTORB). Pelienne o ToMm,
KaKasl BePCHUs METO/A UCIIOJIb3YeTCs IIPU BbI30BE, IPUHUMAETCS UCXOS
13 KOHTEKCTA KOMaH/Ibl, B KOTOPOI BBI3BIBACTCA METO.

Jlnst co3nanusi oObeKTa WMCHOJIb3YIOT OMEpaTtop New, Mmocje KOTOPOTO
YKa3bIBAeTCsS UMl KJIACCA U CITUCOK apryMEHTOB, KOTOPbIE MEPeNaloTCs
KOHCTPYKTOPY. [Ipu BBITIOJIHEHUE TaKOW KOMAaH/bI CO3[MaeTCsT OOBEKT,
a Pe3yJIbTaTOM BO3BPAIAETCsI CChUIKA Ha CO3IaHHBIN 00beKT. CehbliKa
0OBIYHO TPUCBANBAETCs 3HAUEHNEM OOBEKTHON MepeMeHHON, KOTOPYIO
U OTOXKAECTBIAIOT ¢ 00bekToM. OObeKTHAsT MepeMeHHast 0ObSIBIISIETCS
TaK jKe, Kak U OObIYHAsS TIEPEMEHHAs, HO B KayeCTBe MaeHTH(hHUKaTOpa
THUTIA TIePEMEHHON YKa3bIBAETCS MMSI KJIacca.

KoHncTpyKTOp 1mpezicTaBiisiet co60ii METO/I, KOTOPbIi aBTOMATHUYECKH BbI-
3BIBAETCST TIPH CO3/IaHUN 00beKTa. VIMST KOHCTPYKTOPA COBITAJIAET C MMe-
HeM Kyacca. KoHCTpyKTOp He BO3BpaIiaeT pe3yibTarta, HIeHTUDIKATOD
THTIA pe3yJbTaTa JJs KOHCTPYKTOpa He YKa3bIBaeTcs. Y KOHCTPYKTOpa
MOTYT ObITh apryMeHTBI. B KJiacce J0MyCKaeTcsi ONUChIBaTh HECKOJIBKO
Bepcuit KoHCTpyKTOpa. Eciii KOHCTPYKTOP SIBHO B KJIacce He OIMCaH, MC-
TTOJIb3yeTCs KOHCTPYKTOP TI0 YMOJYaHWUIO, KOTOPBII HE MMEET apryMeH-
TOB 1 HE BBITIOJIHSIET HUKAKUX JIOTIOJIHUTEIbHBIX IENCTBUI ITPU CO3/[AHUN
obbekta. Ecoi B kiacce omvcan XoTst ObI OJIMH KOHCTPYKTOP, KOHCTPYK-
TOP TI0 YMOJIYaHUIO GOJIBIIE He JOCTYTIEH.

ITpu ob6pauienny K 0ObIYHBIM (HECTATUYECKUM ) [IOJISIM M METOAaM 00b-
€KTa WCIOJIb3YETCSI «TOUEYHBIN» CHHTAKCUC: YKA3bIBAETCS UMST OOBEK-
Ta, TOUKA, U 3aTeM MMsI T10JIs1 MJIM UMsI METOZa C apryMEHTaMu B KPyT-
JIBIX CKOOKax (ecjii apryMeHTOB HET, YKa3bIBAlOTCSI IYCTBIE KPYTJIble
CKOOKM).

[ToMrUMO OOBIYHBIX (HECTATHYECKHX ) YJIEHOB, B KJIacCe MOTYT OBITh CTa-
TUYeckue Moy W MeTonbl. CTaTUdecKre YJieHBI KJIAcCa OIMMCHIBAIOT-
Cs € KJIIOYEBBIM CJIOBOM static. CtaTnyeckue 10t U METOBI SIBJISIOTCS
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obmmMu 17 BceX 00BbEKTOB KJacca. bojiee TOTo, cTaTU4ecKie YeHbl
KJlacca ¥ CYIIECTBYIOT HE3aBUCHMO OT HAJUYUS UJIH OTCYTCTBUST 00bEK-
TOB KJsacca. [Ipu o6paiieHnn K CTaTHYeCKIM YIeHaM BMECTO UMEeHU 00'b-
eKTa OOBIYHO YKA3bIBAETCS IMST KJIacca.

* [lo yMOI'YaHUIO ONTUCAHHBIE B KJIACCE TIOJIST U METO/IbI SIBJISIIOTCST OTKPbI-
TBIMH: K HIM MOKHO 00OpaIlaThCst Kak B TeJie KJIacca, Tak U BHE KJacca.
OTKpbIThIE YJI€HBI KJacca MOTYT ObITh ONUCAHbI ¢ KJIIOYEBBIM CJIOBOM
public. Ecsiu usien kjiacca omucan ¢ KJIIOYEBBIM CJIOBOM private, TO OH cTa-
HOBUTCST 3aKpbIThiM. OOpaliieHre K TaKOMY WIeHY KJacca MOXKeT ObITh
BBITIOJTHEHO TOJIBKO B TIPOTPAMMHOM KOJI€ B TeJIe KIacca.



Masa 4
YNPABINAKOLWIWANE NHCTPYKLUUUN

Imo senuxas nobeda dedyxmusHozo memood.

Hs x/¢p «<Tocmws us 6yoyuezo»

Hanee peub moiizer 06 ynpasisiouwux uncmpyxyusx. 11ox yupaBasioniu-
MM UHCTPYKIMSIMU MbI T10/[Pa3yMeBaeM yCJOBHBIN OIEpPaTop, ONEPATOP
BBIGOPA M OMEPATOPHI IIUKJIAa — CHHTAKCUYECKHE KOHCTPYKIIMH, KOTOPbIe
MO3BOJISIOT CO3/IaBAaTh B IPOTPAMMeE TOUYKHU BETBJIEHUSI, MHOTOKPATHO BbI-
HOJIHATH OTIpejieJieHHbIe OJIOKM KOMaH/[ U PeliaTh MHOTO JIPYTUX T0JIE3-
HBIX 3a71a4.

YcnoBHbIN onepaTtop

Hy, 60poda mnozozpewnas, exceau 3a mobou umo
xydoe nposedaio...

U3 x/¢p «Hean Bacunvesuu mensiem npogeccuios

Yci0BHBIN OTIEPATOP TO3BOJISIET BBHITIOJIHATD pa3Hble OJIOKM KOMaH/ B 3a-
BUCHMOCTH OT WICTUHHOCTH WJIN JIOKHOCTH OTIPE/IeJIEHHOTO yCI0BUS (IO
YCJIOBHEM TMOJIPasyMeBaeTcst i000e BhIpaskeHne, UMeIolee 3HaYeHIe JIOTH-
geckoro tumna). O0miast cxema UCIoJb30BaHUsI YCJIOBHOTO ONEPATOPa TaKasi:
IIPOBEPSIETCS YCJIOBUE — TO €CTh BBIYUCJISIETCSI €T0 3HAYEHUE, KOTOPOE MO-
et ObITh true (ucTrra) wiu false (7105kp). Ecoin 3HaueHue ycioBust paBHO true,
BBITIOJIHSIETCST OTIPeIeIeHHbII 6JI0K KoMaH 1. Ecin 3HaYeHue YCIOBUS PaBHO
false, BBITIOMTHSIETCS IPYTOIA BITOK KOMaH]I,

CuHTaKcMC YCJIOBHOIO oneparopa

B Java ucnosnb3yercsi ycaosubiit oneparop if. Onucanue orneparopa Ha-
YUHAETCS C KIIOYEBOTO CJIOBA if, Mocie KOTOPOTo B KPYTJIBIX CKOOKAX yKa-
3biBaeTcst ycaosue. Ilocie if-uHCTpYKIMM B (DUTYPHBIX CKOOKAX yKa3bl-
BaeTcsi OJIOK KOMaH[l, KOTOPbIE BBIMOJHSIOTCSI IPU UCTHHHOCTH yCJIOBUSI.
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Ha coryuaii, ecaiu ycjioBre JIOKHO, TIPEAYCMOTPEH APYroii 6JI0K KOMaH/I, KO-
TOpbIe B (QUTYPHBIX CKOOKAX YKa3bIBAIOTCS MOCJIE KIII0YEeBOTO cJioBa else. Ta-
KM 06pa3oM, yCJIOBHBII oreparop if oruchIBaeTCst B COOTBETCTBUH CO CJie-
AyomyM mabaoHoM (JKUPHBIM HIPUQTOM BbIIEJIEHbI KJIIOUEBbIE 9JIeMEHThI
mab/oHa):
if (ycnosue){

// KOMaHﬂbI BbIMOMHAIOTCA NPU UCTUHHOM YCIOBUK

}

else{
// KomaHpbl BLINONHSAKTCA NPU NOKHOM YC/IOBUM

}

CrpykTypHas cxema Ha puc. 4.1 wnaocTpupyer o0Iue ITPUHITAIBI BBITTOJI-
HEHUS YCJIOBHOTO OIIEPaTopa.

Ycnoene B if-
HHCTPYKLHK

— —
( true W [ false J
M s .
Komangs nocne Komanast
if-HHCTPYELMK B else-Gnoke

Puc. 4.1. O6Lan cxema BbINOSIHEHMS YC/TOBHOMO onepaTopa

Cy1urecTByeT Takxke yrpoiiieHHas: ¢hopMa yCJIOBHOTO OIIepaTopa, B KOTOPOH
orcyTcTByeT else-6siok. II1absioH onucaHusi YCIOBHOTO OTEpaTOpa B YIIPO-
MIEHHOH popMe NMeeT TaKOH BU/L (3KUPHBIM IPUMTOM BbIjIeJIEHBI OCHOBHBIE
3JIEMEHTHI 11abJIoHa):

if (ycnosme){

// KOMaHAbI BbIMOMHAOTCA NPU UCTUHHOM YCIOBUK

}

CxeMa BBITIOJIHEHUST YCJIOBHOTO OTEPaTOpa B YIPOIIEHHOU (hopMe TPOUII-
JIIOCTPUPOBaHA Ha PuUC. 4.2.
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Yenoeue B if-
HHOTPYELHH

= £y e -
( true | | false |
P

L b

KoMmanpge nocne
1f-HHCTPYKUMYK

Puc. 4.2. Cxema BbINOJIHEHUS YC/IOBHOMO Orneparopa B YNpPOLLLEHHOM popme

[Ipu ncnonp30BaHUU yCIOBHOTO OTEpaTopa B YIPOIIEHHOU (hopMe TTpoBe-
psIeTCsI YCJIOBUE, U [TPU €70 UCTUHHOCTU — BBITIOJIHSIIOTCS KOMAH/IbI 11oce if-
MHCTPYKIIUU. Eciu ycjaoBue€ JIOKHO, TO HUYETO HE ITPOUCXO/IUT, U HAYNHAET
BBIITOJIHATBCSA KOMaH/la 1T10CJIE€ YCJIOBHOTO OIl€paTopa.

() HA BAMETKY

Ecnn 6nok komaHg, nocne if-MHCTPpYKUUKM nnm B else-6110ke COCTOUT U3 OA-
HOIA KOMaHAbl, TO GUIrypHble CKOOKN MOXHO HE MUCMOJb30BaTb. TeM He
MeHee XOpPOoLUNI CTUb NPOrPaMMMPOBaHNS NOAPA3YMEBAET NCMNONBb30-
BaHMe GUrypHbix CKOBOK B NIOOLIX CUTyaLmsx. Bo-nepBbix, 3T0 noMoraeT
CTPYKTYPUpPOBAaTh NPOrpaMmmMHbIi ko, Bo-BTopbIX, NO3BONSET U3bexaTb
HEHY>XHbIX OLLMOOK: eCnun B YNpoLLEeHHOM popMe YCIOBHOIo oneparopa
He yka3aTb PpUrypHble ckobku ans 6noka KoMaHz nocne if-MHCTpyKLmK,
TO M3 BCEX KOMaHA 6noka K yCloBHOMY onepaTtopy 6yaet OTHOCUTLCSH
TONIbKO nepBas komaHaa. Mpu atom GopmManbHO (C TOYKM 3PEHUS CUH-
Takcmca) owmnbku He ByaeT.

Jlajiee paccMOTPUM HEOOJIbIIINE TIPUMEPDI UCIOIb30BAHUS YCJIOBHOTO OITe-
paTopa.

Ucnonb3oBaHue yCNOBHOro oneparopa

CoBceM HeGOJIBINON TPUMED, B KOTOPOM MCIIOJIb3YETCsI YCJIOBHBII OTIEpaTop,
TIpeJICTaBJIeH B iucTuHre 4.1. B poiiecce BbITIOTHEHUS TTPOTPAMMBI TTOSTBJISI-
€TCsI IMAJIOTOBOE OKHO C TI0JIEM BBO/IA, B KOTOPOE CJI€/IyeT BBECTH IIEJI0€ UHC-
s0. Yuesto, ¢ TOMONIBIO YCIOBHOTO OTIEpaTOpa, TPOBEPSIETCS HA YETHOCTD/
HEYETHOCTb, TIOCJIE YETO TIOSIBJISIETCS] COOTBETCTBYIONIEE COOOIIEHNE.
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@ HA 3AMETKY

Yucno aBnseTcsa YyeTHbIM, eCN OHO AenuTcs Ha aBa 6e3 ocTtatka. Ecnm
4YMCNO He JennTCs Ha ABa 6e3 ocTaTka, OHO Ha3blBAETCS HEYETHLIM.

Terepb pacCMOTPUM IIPOIPaMMHBII KOJI IIPUMeEDPA.

Jinctunr 4.1. MporpammHbin kog npoekTa UsinglfApplication
// Vmnopr knaccos:
import javax.swing.*;
// Knacc ¢ maBHbIM METOOM MPOrPaMMbl:
class UsingIfDemo{
// TnaBHblit METOR NpOrpaMMbi:
public static void main(String[] args){
// TeKcToBbIE NEpeMeHHbIE:
String input,txt title;
// UenouucnexHas nepemenHas:
int number;
// 00beKTHaA nepeMeHHas AnA 3anucK CCbiTKN
// Ha 06bEKT NUKTOrpamMMbi:
Imagelcon img;
// OTo6paeHue OKkHa C nonem BBOAA:
input=JOptionPane.showInputDialog(null,
"BeenuTe Lenoe ynucno", // Hagnuco Hag noneM Beoaa
"Mposepka yucna", // 3aronoBok okHa
JOptionPane.QUESTION_MESSAGE // Tun nuktorpammbl
);
// TipoBepKa, BbINONHEH N1 BBOA:
if(input==null){ // Ecnu BBOZ He BbINONHEH
// 0TobpaxeHue ManoroBoro okHa:
JOptionPane.showMessageDialog(null,
"Bbl He BBeam yucno!”,  // CoobuieHue
"Owm6ka BORa", // 3aronoBoK okHa
JOptionPane.ERROR_MESSAGE // Tun okHa
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);
// 3aBeplueHine BbINONHEHUS NPOrPaMMbi:
System.exit(0);
}
// Npeobpa3oBaHxue TeKcTa B YuCo:
number=Integer.parselnt(input);
// NpoBepKa YnCna Ha YETHOCTb/HEYETHOCTD:
if(number%2==0){ // Ecau uncno yetHoe
// Co3panne 06beKTa NUKTOrpammbl:
img=new Imagelcon("d:/books/pictures/even.png");
// TeKcT cooblieHms:
txt="Yucno "+number+" — yetHoe!";
// 3aronoBoK okHa:
title="YetHoe uncno";
}
else{ // Ecnu uncno HevetHoe
// Co3panne 06beKTa NUKTOrpaMMbl:
img=new ImageIcon("d:/books/pictures/odd.png");
// TeKcT coobuieHms:
txt="4ucno "+number+" — HevetHoe!";
// 3aronoBoK okHa:
title="HeyetHoe yncno";
}
// OT06paeHue AUanoroBoro okHa:
JOptionPane.showMessageDialog(null,

txt, // TekcT coobuienms
title, // 3aronoBok okHa
JOptionPane.PLAIN_MESSAGE, // Tun coobueHus
img // Nuktorpamma

);
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[Tepen ananm3omM TPOTrpaMMHOTO KOJIA PACCMOTPUM PE3YJIbTAT BBHITOTHEHUS
IPOTpaMMBbl. 3/1eCh BO3MOKHBI 1Ba ciieHapusi. Ho B sioboM ciydae mpu 3a-
MyCKe IMPOTPAMMBbI HA BBITIOJIHEHUE CHAYAJIA MTOSIBJISIETCSI OKHO C TI0JIEM BBO-
J1a, KaK TI0OKa3aHo Ha puc. 4.3.

TpeEepka Yuena "

2| EBoogure uence umcno

[

Puc. 4.3. B none BBoAa ykasaHo YeTHOE YMCIO

Ecau M1 BBOMM B TT0JI€ YeTHOE YHMCTO (CM. puc. 4.3), TO TMOCJe TeadKa Ha
kHorike OK 1osiBJsieTcst HOBOe JIMaJIor0BOE OKHO C ITUKTOIPAMMOI 110JTh30-
BaTEJbCKOro ThIa (M300pakeHue IIMKTOTPAMMBbI OIIPEIEISIETCS 0JIb30BaTe-
JIeM), B KOTOPOM COJIEPIKUTCS COOOTIIEHNE O TOM, YTO YKCJI0 YeTHoe. [Tpumep
TaKoM CUTyalluM MOKa3aH Ha puc. 4.4.

HerHoe Yneo =
® Yncno 12 - vethoe!

Puc. 4.4. [lJnanoroBoe okHO, 0TOBpaxaemoe npu BBOAE HETHOro Ymcna

Ha puc. 4.5 mokazaHo 1rasoroBoe OKHO € T0JIeM BBO/IA, B KOTOPOM YKa3bIBa-
eTCs HeYeTHOE I1eJI0e YKCJIO.

FlpoEEpka Uucna En
|E BEEMTE LENoe YHCIO
=
M

Puc. 4.5. B none BBOAA yka3aHO HEYETHOE YNCIIO

Buj okHa, KoTopoe 0ToGpaskaeTcsi Ipu BBOJIE HEYETHOTO YHCJI, TIOKA3aHO Ha
puc. 4.6.

 Heuerhos yncns

® Yncno § - HeveTHoe!

Puc. 4.6. luanoroBoe okHO, 0TOOpaxaemMoe npu BBOAE HEYETHOr 0 Ynucna
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B manHOM ciydae mcriorb3yercs WHas IMOJIb30BAaTeJbCKasd TMHKTOTPAMMA,
BKJIOYAS MHOE Ha3BaHUe OkHAa. HakoHelr, ecyiu B IepPBOM JIMAJIOTOBOM OKHE
(cM. puc. 4.3 wmm puc. 4.5) 10JIb30BaTEb BMECTO BBOJA YKCJIA IEIKAET
kHonky Cancel win cUCTEMHYIO TTMKTOTPaMMY 3aKPBITHSI OKHA B TPABOM
BEPXHEM YTJIy, TIOSBJISETCS ANATOTOBOE OKHO, KaK Ha pucC. 4.7.

"O_Lm:é;a BEOAA - -'
Bl He BBEAM YHCnol

Puc. 4.7. [lnanoroeBoe 0KHO NOSIBASIETCS, €CN NOSIb30BaTE b HE BBOOUT YMCIIO

IIoce aToro BEITIOTHEHTIE IIporpaMMbl 3aBepPIIAETCA.

@ HA 3BAMETKY

MpuBeneHHOE Ha pucC. 4.7 ANanoroBOE OKHO MOSABASETCS, €CNN NOb30-
BaTeslb B OKHE C NoJieM BBOAA LienkaeT KHornky Cancel nnn cuctemHyio
nukTorpammy. Ecnn nonb3oBarenb BBOAUT B NOJE€ BBOAA HEKOPPEKTHOE
3HauYeHue n wenkaet kHonky OK, Bo3HMKaeT ownbka, cBaA3aHHasA C He-
BO3MOXHOCTbIO Npeobpa3oBaTb BBEAEHHOE TEKCTOBOE 3HAYEHME B Lie-
Jl0e yucrno.

Tenepb MpoaHaIM3UPyeM MPOrPaMMHBINA KOJI, OJ1arogapst KOTOPOMY peaJiv-
3YIOTCA MMEPEYNCJIEHHDbIE BbIIIIE BOSMOKHOCTH. Cpasy OTMETHM, 4YTO B IIPO-
TPAMMHOM KOJle, TIOMUMO YCJIOBHOTO OTIEPaTOpa, BCTPEYAIOTCS U IpyTue
<HOBIIIECTBA».

[IporpaMMHBIlT KO/ HAUMHAETCSA WHCTPYKIUEN import javax.swing.*. OT 3HaKO-
MOI HaM MHCTPYKIIUU UMITOPTUPOBaHUs KJyacca JOptionPane ata mHCTpyKIUS
OTJINYAETCS HAJMYMEM 3BE3ZI0YKU * B TOM MECTE, TJI€ PAHbIIE MbI YKA3bIBAJIN
UMs UMIIOPTUPYEMOTO KJacca. 3Be3/[0YKa 03HAYAET, YTO MMIIOPTUPYIOTCS
BCe KJIaCChI M3 COOTBETCTBYIONIETO TTaKeTa (B JAHHOM CJIydyae U3 TaKeTa swing,
SBJISTOTIETOCS TTO/ITTAKETOM TTaKeTa javax).

[Tporpamma coctout u3 omnucanust oaHoro kiacca UsingIfDemo ¢ ruaBHBIM
METOJIOM TIPOTPAMMBbI, U BCE CAMOE MHTEPECHOE TMPOUCXOJAUT UMEHHO TaM.
B rese meroma main() 0OBABISIOTCS TPU TEKCTOBbIE TIepeMeHHbIe (0OBEeKT-
HbIe TIepeMeHHble Kyacca String) input (st 3ammcy pe3yibTaTa CINTBIBAHU
3HAYEHUST U3 TIOJIST BBOJA), txt (JJIsT 3aIIMCH TEKCTA, OTIPEAEIISIONIETO CO00IIe-
HUe B IMAJIOTOBOM OKHe) u title (151 3anicy Ha3BaHUS IUATOTOBOTO OKHA).
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Takske 0ObSABIIsIETCS TTepEMEHHast number Tuma int, B KOTOPYIO MbI TJIAHUPYEM
3aMCHIBATh YMCJIOBOE 3HAYEHUE, BBOAUMOE MTOJTb30BaTeIeM B TI0Jie BBOJIA.
Taxke HaM TIOHAOOUTCSI OOBEKTHAS TIepEMEHHAsT, B KOTOPYO Mbl 3aITHIIIEM
CCBLIKY Ha OOBEKT NUKMOZPAMMDL.

@ HA SAMETKY

Mbl ncrnonb3yemM Npu 0TOBPaXEHUM OMANIOroBbIX OKOH MOJSib30BaTENb-
CK1e NUKTOrpamMmbl, KOTOPbIE CO3AAI0TCS HA OCHOBE rpaduryeckmx n306-
paxeHun. MNukTorpamma peannadyeTcs B Buae oobekTa knacca Imagelcon,
KOTOPbI UMMNOPTMPYETCSH HapaBHe C knaccom JOptionPane U3 mognakeTta
swing nakeTa javax. Jnsi paboTbl C 0OBEKTOM MUKTOrPaMMbl Hy>XKHa OOBbEKT-
Has nepemeHHasd knacca Imagelcon.

OObBeKT MUKTOTPAMMBI CO3/IA€TCSI HA OCHOBe Kiacca Imagelcon, mostomy
B IIpOrpamMMe o0bsIBIIsIETCsT 00bEKTHASI IIepeMenHast img kracca Imagelcon.

[Tocie oObsBIEHUST TIEPEMEHHBIX, KOMaHmoii input=JOptionPane.showInputDia-
log(null,"Bsegute uenoe yucno","Mposepka uucna" JOptionPane.QUESTION_MESSAGE) oToGpa-
JKAeTCsT TUATOTOBOE OKHO C MTOJIEM BBO/IA, B KOTOPOE TI0JIb30BATEb IOJKEH
BBECTH IIeJI0€ YUCJIO U MOJATBEPANTh CBOIM BBOA miesukoM Ha kHomke OK.
PesyabTar B TEKCTOBOM BH/IE 3alIMCBIBAETCS B IepeMeHHYTO input.

AETANN

HanomHum, 4to aprymenTbl metony showlnputDialog() moryT nepenasaTb-
cs no-pa3Homy. B naHHOM cny4vae nepsbii aprymeHT null npegcrasnset
co0b0oW NyCTYIO CCbINIKY HA POOUTENBCKOE OKHO (MPOLLE roBOPS, TaKOro
OKHa HeT). BTopoli aprymMeHT "Bsegute Lienoe yucno" onpeaenseT Haanuce Hag,
nonem BBogda. Tpetui aprymeHT "Mposepka uncna' 3agaeT Ha3BaHWE OKHA.
A yeTtBepThIli aprymeHT JOptionPane.QUESTION_MESSAGE onpenensieT Tmn nuk-
TorpamMmebl, oTobpaxaemoi B 06/1aCTN OKHA (NUKTOrpamMmma Co 3HakoM
BOMnpoca).

B nporpammHom koge B nuctuHre 4.1 ana yno6cTea BOCNpUATUS ap-
rymeHTbl MeTofoB showlnputDialog() u showMessageDialog() oToGpaxatoTcs B OT-
OebHbIX CTPOKaX M MOSICHAIOTCA KOMMEHTapusMu. Tak MOXHO MOCTYy-
natb — rnaBHoOeE, YTOObI MPU 3TOM KOPPEKTHO OblIM yKa3aHbl 3angTble,
pasgensiiolme aprymeHThbl, 1 3akpbiBaloLlas Kpyrnas ckobka, a Konv-
4eCTBO NPOOENOB MEXAY MHCTPYKUMSAMN HE MPUHUMMNATIBHO.

Pesyabratom meton showlnputDialog() Bo3BpaiaeT TeKCTOBOE 3HAUEHNE, TaXKe
ecJii B TIoJie BBoJla yKazaHo uncio. [loatomy nepemenHas input, B KOTOpYyIO
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3alMChIBAETCST Pe3yJIbTaT, 00bsiBJieHa Kak TekcroBast. Ho ecim ObITh Gosee
TOYHBIM, TO [TepeMeHHast input stBjIsieTcst 06 BEKTHOI TIepeMeHoit Kitacca String.
Ecsin mosib30BaTe b MIETKAET B IUATIOTOBOM OKHE C TOJIEM BBOJA KHOTKY
OK, 1o Ha OCHOBe 3HAa4YeHUs B I10JIE BBOJIA CO3/IA€TCsI TEKCTOBBIN OOBEKT,
U CCBLTKA HAa HETO BO3BpamaeTcs pe3yJbraToM Meroza showlnputDialog() (w,
CJIeJIOBATENIbHO, 3aITMChIBAETCS B TlepeMeHHYIo input). Eciu ske mosb3oBaress
meakaeT kHonky Cancel, To pesypratom Metosa showInputDialog() BosBparia-
eTcs mycTad ccblika null. ITo jKe MPOMCXOIUT, €CIAU TOTH30BATENb 3aKPHI-
BaeT OKHO IEJTYKOM T10 CUCTEeMHON KToTrpammMe. MTor ciemytonuii: ecim
0JIb30BaTe b IiesKaeT KHONKY Cancel nim cucTeMHy0 TMKTOrpaMmy, 3Ha-
JyeHue repeMeHHo input 6yaer pasuo null. ViMeHHO Takast cuTyalus mpoBe-
psieTcst B yCJIIOBHOM oriepatope (McnoJib3oBana yipoiieruas dopma). [Ipo-
BepsieTcst ycsoBue input==null. Ecam ono mctunno, To xomanmaoit JOptionPane.
showMessageDialog(null,"Bsi He BBenu uucno!","Ownbka BBoga"JOptionPane.ERROR_MESSAGE)
0TOGPaKAETCS MATOTOBOE OKHO € MUKTOTPAMMON OMIMOKK ¥ COOOTIEeHHEM
0 TOM, UTO TTOJTb30BaTeNh He BBEJ YMCJI0. 3aTeM KOMaHI0# System.exit(0) 3aBep-
1IIA€TCsI BHITIOJIHEHUE TIPOTPAMMBI.

A
(L1

AETANN

M3 knacca System BbI3bIBAETCS CTaTUHECKUIn MeTop, exit(), B pe3ynbrate
Yyero BbINOJSIHEHME NpOorpaMmbl 3aBepluaeTcs. Hynesoe 3HauyeHue, Ko-
TOpoe nepenaeTcs MeToay exit() Mpu BbI3OBE, FTOBOPUT, YTO NporpamMmma
3aBepLunIa BbINOJIHEHME B HOPMAJIbHOM pexume, 6e3 oLnboK.

Ecimu ycnoBue input==null J10:xHO, TO /10 BBIMTOJTHEHWS] KOMAaHIbI 3aBeplile-
HUS TIPOTPAMMBI JIeJIO HE JOXOJWT, 2 BMECTO 3TOTO KOMaH/I0# number=Integer.
parselnt(input) Ha oCHOBE CYMTAHHOTO TEKCTOBOTO 3HAUEHUS OTIPEIEIIETCS T1e-
Jioe uncsio (TIPEIoaraeTcs, YTo B IepeMeHHYIo input 3amicano TeKCToBoe
TIpe/icTaBIeHNUE /I T[EI0TO YHNCa). 3aTeM C TIOMOTIBIO €eIle OHOTO YCJIOB-
HOTO OIlepaTopa YKUCJI0 TECTUPYETCS Ha YeTHOCTh/HeYeTHOCTh. B uacTHOCTH,
B YCJIOBHOM OTIepaTope MpoBepsieTcst ycaoBue number%2==0, 3aKJI0uaionieecs
B TOM, YTO OCTATOK OT AeJsIeHUuA 3HaYCHUuA nepeMeHHoﬁ number Ha 4YMCJIO [IBa
paBHO HYJIO (TO €CTh 3HAUEHKe MepeMeHHOI number mesuTcest Ha aBa 6e3 oc-
TaTKa, TO €CThb YNUCJIO YeTHoe). B TakoM ciyuyae BBIIOJHSIOTCS CleAyolue
KOMaH/IbI.

»  Komanmoii img=new Imagelcon("d:/books/pictures/even.png") Ha ocHoBe M306pa-
JKEHUs, 3alIMCAaHHOTO B (haiijl even.png, pacrioJiosKEeHHbIH B Karasore d:\
books\pictures, cozmaercst o6bekT Kaacca Imagelcon MUKTOTPAMMBI, U CCHLIKA
Ha 0OBEKT 3aIIMChIBAETCS B IEPEMEHHYIO img.
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»  Komanpmoit txt="4ucno "+number+" — yetHoe!" cozmaeTcs TEKCT 118 COOOIIEHMUS,
0TOOPAKAEMOr0 B JUATIOTOBOM OKHE.

o Komannoii title="YetHoe uncno" cosmaercs TeKCTOBOE 3HAUYEHME [IJIF 3aT0JI0B-
Ka OKHA.

HeuTto moxoskee TpOMCXOIUT U B CJIyYae, ecyu ycaoBue number’%2==0 J0XHO
(B TepeMeHHYIO number 3armrcano HEYETHOE YUCJIO), HO TOJIBKO 3HAYEHUS UC-
IIOJIB3YIOTCS APYTHE.

e OObeKT I TMKTOTPAMMbI CO3/1aeTcsi KoMaHoi img=new Imagelcon("d:/
books/pictures/odd.png") Ha ocHOBe M30OpakeHus us daiiia odd.png u3 Kara-
Jstora d:\books\pictures.

o Texcr st oTOGpaskEHUs B BU/E COOOIIEHMS B IUATOTOBOM OKHE OIpejie-
Jgercsa KoMmanaoun txt="4Yucno "+number+" — Heuetoe!".

*  3aroJIOBOK /IJI OKHA OIpeieiseTcss KoOMaHo1 title="HeuetHoe uncno”.

AN BETANM

MpepsapuTtenbHO B katanor d:\books\pictures nomeLLatoTca aga darina (even.
png 1 odd.png) ¢ M306paxeHns Mn, KOTOpPbIE Mbl UCMOMb3YyeM B KayecT-
BE MNuKTorpamm. Paamepbl nzobpaxeHuii — 60 NUKCENOB B LUMPUHY
1 60 NrKCenoB B BbICOTY (MapamMeTpbl N300paxeHnsa BaxXHbl, MOCKOSbKY
B JJAHHOM CJly4ae NuKTorpamMma npm 0ToOpaxeHun He mMacLuTabupyer-
cs). Mbl ncnonbdyem cdopmar png, NOCKOJIbKY B TakOM dopmaTe MOXHO
coenatb Npo3payHbiM GOH M306pakeHns (NOSTOMY B MANOrOBOM OKHE
0oTOOpaxaeTcs TOJIbKO «KPYMbIi» PUCYHOK, B TO BPEMS Kak cama Mnuk-
Torpamma kBagpaTHas). Ho «Hanpsimyio» n3obpaxeHnsi NCnosib30BaTb
Henb3s. Ha ocHoBe n3obpaxeHuii cos3gaeTcs 0b6bekT knacca Imagelcon.
AprymMeHTOM KOHCTPYKTOPY KJlacca nepefaetcs TekcToBas CTpoka
C MOJHBIM MYTEM K PUCYHKY. MyTb MOXeT OblTb aBCONOTHLIM NN OTHO-
cuTeNbHbIM (ONpenenseTcs No OTHOLUEHMIO K KaTanory, B KOTOPOM Haxo-
natcsa darnbl nporpamMmel).

[Tociie Toro Kak Bce HEOOXOAMMbIE TTApaMETPBI OIPEAeTeHbl, KOMaHION
JOptionPane.showMessageDialog(nulltxt title,JOptionPane.PLAIN_MESSAGE,img) oroOpaskaeTcst
JIMAJIOTOBOE OKHO € COOTBETCTBYIONIMM COOOIIEHNEM, THKTOTPAMMOI U 3ar0-
JIOBKOM. 3/1€Ch MbI CTAJIKMBAEMCSI C HOBBIM CITOCOGOM Tepeiadi apryMeHTOB
MeToxmy showMessageDialog(). Ilyctag cceimka null (TTepBBIT apryMeHT MeTOA)
03HAYaeT OTCYTCTBUE POAUTEIBCKOTO OKHA. [lepemennas txt (BTOpoii apry-
MEHT MeTO/a) ompesesisieT coobiienne, oTodOpakaeMoe B okme. Ilepemen-
Hag title (TpeTuit aprymMeHT MeTOja) 3a/]aeT 3aroJI0BOK OkHA. CraTuyeckas
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xoHcTaHTa PLAIN_MESSAGE m3 ktacca JOptionPane, mepeianHass 9eTBEPTHIM apry-
MEHTOM METO/Ia, OlpeessieT THIl coobuienust. MopMasibHO JaHHAs KOHC-
TaHTa 03HAYAET, YTO COODIEHNEe JOKHO ObITh 6e3 nukTorpamMmbl. Ho moc-
KOJIBKY METO/IY TIePe/laH 1 NAThI apryMeHT, KOTOPBIM SIBJISIETCST 0ObEKTHAS
riepeMeHHast img, CChIAoNasicsl Ha 0OBEKT MUKTOTPAMMBI, TO HPEABLLY T
apTyMEeHT «UTHOPUPYETCSI» M B OKHE 0TOOpaskaeTcsl MUKTOTpaMMa, OIpejie-
JigeMas iepeMeHHOH img.

@ HA 3AMETKY

[MockonbKy MNPy HANMMYUK NATOrO aprymMeHTa YeTBEPThI apryMeHT MeTo-
[na showMessageDialog() MrHOpMpPyeTCS, TO C TaKMM XE CaMblM YCNEeXoM BMECTO
KOHCTaHTbI PLAIN_MESSAGE Mbl MOrnu 6bl UCMONL30BaThb APYrOe 3HA4YEeHME.

BnoXxeHHble YC/IOBHbIE onepaTtopbl

OnuH ycI0BHBIH ollepaTOp MOXKeT pa3MellaTbCst BHYTPU APYTOro YCIOBHOTO
oneparopa. CuHTakcudeckast KOHCTPYKIMSL, KOTOPast II0JIy4aeTcsl B Pe3yJlb-
Tare, 0OBIYHO HA3BIBAETCST BLOMCEHHBIMU YCIOBHLIMU onepamopamu. B obriem
cJlydae CymiecTByeT MHOTO Pa3HbIX CIOCOOOB B3AMMHOTO Pa3MEIleH s YCI0B-
HBIX OIIEPATOPOB, HO HA MPAKTUKE BAsKHBIM SIBJISIETCST CIy4aii, KOr/a Heodxo-
IIVIMO TI0CJIEI0BATEIbHO IIPOBEPSTH HECKOJIBKO yenoBuil. Huske npencrasien
dbopMasbHbIil MAGJI0H CHHTAKCUYIECKOW KOHCTPYKIIUH, B KOTOPOii else-6J10K
YCJIOBHOTI'O OIlepaTopa caM COCTOUT 13 YCJIOBHOTO OIIepaTopa, B KOTOPOM else-
6JIOK COCTOWT U3 YCJOBHOTO OMEPaTopa, U Tak jganee ((KUPHBIM HIPUGTOM
BBI/IEJICHBI KJTIOUEBbIE JIEMEHTHI 1Ta0JI0HA):

if (ycnosue){
// Komauppl

}

else if(ycnoeue){
// Komaugpl

}

else if (ycnosue){
// Komaugpl

}

// Tipoune 6noku

else if (ycnosue){
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// KomaHgpl
}

else{
// KomaHppl

}

Peupb uzmer o caMoM OOBIYHOM BBIPA)KEHUH U3 YCJIOBHBIX ONMEPATOPOB. MbI
JIATITh WCITOJTH30BAIM HEMHOTO CTIeNU(UIECKUTT CHHTAKCUC: TIOCKOJIBKY BCE
«BHYTPeHHME» else-OJI0KI COCTOST JINIIIb U3 OJHOTO onepaTopa (YCIOBHOTO),
TO MBI He 3ajleiicTBOBa/IU (DUTYPHBIE CKOOKU 1 KJIIOYEBOE CJIOBO if I71s1 BHYT-
PEHHETO yCIOBHOTO OMEpPaTOpa Pa3MeCTUIN B TOH Ke CTPOKe, YTO U KJI0Ue-
BOE CJIOBO else JIJIst BHEIITHETO YCJIOBHOTO orepatopa. Kak Obl Tam HE OBLIO,
MIPU UCIIOJIb30BAHUU BJIOXKEHHBIX YCJIOBHBIX OTIEPATOPOB JIOTUKA BBITIOJIHE-
HUS TIPOTPAMMBI BCETIEIO OTIPEIENISI€TCS TPABUJIAMU BbITIOJTHEHUS OTAEbHO-
ro ycjoBHOro orneparopa. Ha puc. 4.8 mokasana o01iast cxema BBITIOJTHEHSI
6JI0Ka 13 BJIOKEHHDBIX YCJIOBHBIX OIIEPATOPOB, OPraHN30BAHHBIX B COOTBET-
CTBMU C IIPUBEIEHHBIM BbIIIIe ITa0JI0HOM.

Yecnopue B if-
HHECTRPYKLHK

KoMaHAe nocle
if-HHCTPYKLHH

Venosue B 1f-
MHCTPYKLKH

KoMaHJb noche
if-HHCTPYKLMH

Vcnosue B 1f-
HHCOTPYEIHH

KoMaHAM nocne
if-HHCTPYKLHH

KoMaHau B
else-6rnoke

Puc. 4.8. Cxema BbINOJIHEHMSA BIOXEHHbIX YCIOBHbIX ONEpaTopoB
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[TpuHIMIT  BBINOJTHEHUST OJIOKAa W3 BJIOKEHHBIX YCJIOBHBIX OIEPATOPOB
TIPOCTOM.

[TpoBepsieTcst ycjoBUE BO BHEIHEM YCJIOBHOM OTIEPATOPE, U €CJI OHO
NCTHMHHO — BbIIIOJIHAIOTCA KOMaH/bI IIOCJIE COOTBeTCTByIOH_[ef/,I if-mH-
CTPYKIIUN.

HpI/I JIOJKHOM YCJIOBUM BbIIIOJIHAETCA Else-6HOK, COCTOH].[II/IfI n3 ycCJioB-
HOTO oliepaTtopa. B atom OII€EpaTOpE IPOBEPAETCA YCJIOBUE, N €CJIN OHO
NCTUHHO, HAYMHAETCA BbIIIOJTHEHNE KOMaH/I ITOCJIE 'if-I/IHCprKHI/H/I.

Eciin ycsioBre Bo BHYTPEHHEM YCJIOBHOM OIEPATOPE JIOKHO, TO B UTPY
BeTynaer else-6JI0K BHYTPEHHETO YCJIOBHOTO oreparopa. IToT OJIOK co-
CTOUT U3 ellle OHOTO YCJIOBHOTO OIIEPaToOpa, B KOTOPOM IIPOBEPSIETCST
YCJIOBHE, HY U TaK JlaJiee.

[Tocaentuii else-6J10K BBIMIOJIHSIETCS TOJIBKO B CJIyYae, €CJIU BCE TIPOBEPSI-
€MbI€ /10 3TOI'0 YCJOBUA OKa3aJIMCh JIOJKHBIMU.

HeGoubimas wiocTpaiys K UCHOIb30BAHUIO BJIOKEHHBIX YCIOBHBIX OIle-
paTopoB Tpe/icTaBieHa B JucTunre 4.2. B aTOI mporpamme 1mMob30BaTeNIo
[IpeJIaraeTcsl B II0JIe BBOAA BBECTH Ha3BaHUE KUBOTHOIO (80K, AUCA VLN
Mmedsed» — Ha BbIGOp). ITociie BBoA HA3BaHUS JKUBOTHOTO IIOSBJISETCS 1A~
JIOTOBOE OKHO ¢ M300paskeHrneM 3Bepst. B mporpamme mpeaycMoTpena obpa-
60TKa CUTyallMK, KOT/a M0Jb30BaTe/Ib BBOAUT HEKOPPEKTHOE HA3BAHUE JIJIs
SKUBOTHOTO WJIM OTMEHsIeT BBOJL lleJuKoM Ha kHolke Cancel.

®

HA SAMETKY

[Onsa HopManbHOro YyHKUMOHMPOBAaHMS NporpaMmmbl B Katanor d:\books\
pictures\ momewyaioTca yetoipe rpadudeckux danna (wolf.jpg, fox.jpg, bearjpg
W raccoon.jpg) C M30OPAXEHMSMIN XUBOTHBIX (COOTBETCTBEHHO BOJIK, JINCA,
mensenb W eHoT). Kaxpoe mzobpaxeHne B LUMPUHY MMEET pasmep
B 150 nukcenoB n B BbICOTY MMmeeT pa3mep B 100 nukcenos.

PaccMoTpum mipe/icTaBIeHHBIN [1aiee TTPOTPAMMHBINA KOJI.

Jluctunr 4.2. NMporpammHbii koa npoekTa UsingMultilfApplication

// imnopr knaccos:

import javax.swing.*;

// Knacc ¢ maeHbIM METOROM MPOrpaMMbl:

class UsingMultiIfDemo{
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// TnaBHblit METO NpOrpaMMbi:
public static void main(String[] args){
// 06beKTHaA nepemMeHHas Ans MUKTOrPaMMbl:
Imagelcon img;
// TekcToBas nepemeHHas Ans 3anucu
// Ha3BaHUA XUBOTHOTO:
String animal;
// TekcToBas nepeMeHHas C Ha4aNbHbIM 3HAYEHMEM,
// onpegensiowmm nyTb K Gaitny ¢ u300paxeHmnem:
String file="d:/books/pictures/";
// TeKcToBble nepeMeHHble C Ha3BaHUAMU XUBOTHbIX:
String wolf="Bonk";
String fox="/luca";
String bear="Menseap";
String raccoon="Eot";
// CunThiBaHUE Ha3BAHMSA KMBOTHOTO:
animal=JOptionPane.showInputDialog(null,
// TeKcT Hag nonem BBOAA:
wolf+", "+fox+" unm "+bear+"?",
// Ha3Bakue okHa:
"YkamuTe Ha3BaHue XMUBOTHOTO",
// Tun nuKTOrpammbi:
JOptionPane.QUESTION_MESSAGE
);
// BnoeHHble yCnoBHbIE ONepaTopbl:
if(animal==null){ // Ecu nonb3oBatens oTMeHun BBOZ
System.exit(0); // 3aBeplueHue BLINONHEHUA NPOrpamMMbl
}
// Ecnu xmsotHoe "Bonk":
else if(animal.equalsIgnoreCase(wolf)){
file+="wolf.jpg";
animal=wolf;
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}

// Ecnu xmsotHoe "Nluca":

else if(animal.equalsIgnoreCase(fox)){
file+="fox.jpg";
animal=fox;

}

// Ecnn wmBotHoe "Mepsenb":

else if(animal.equalsIgnoreCase(bear)){
file+="bear.jpg";
animal=bear;

}

// HenssecTtHoe xMBOTHOE:

else{
file+="raccoon.jpg";
animal=raccoon;

}

// Co3panne 0b6bekTa s NUKTOrpaMMbi:

img=new Imagelcon(file);

// 0T06paeHue AUanoroBoro okHa:

JOptionPane.showMessageDialog(null,
img, // B okHe oTobpaxaetca u3obpaxeHue
animal, // Ha3anue okHa
// Tvn BnanoroBoro okHa:
JOptionPane.PLAIN_MESSAGE

):

}
}

[TpoananmsupyeM mporpaMMmubIN Koz, B mporpamme (B TIaBHOM MeTO[e)
o0bsiBIIsIeTCst psiz iepeMeHHbIx. OObeKTHAs epeMenHast img Kacca Imagelcon
npeIHa3HAYeHa JIJIsT 3ATUCH CCBIJIKU Ha 0OBEKT IIMKTOrPaMMBI (€ n300paske-
HUEM 3BEPYIIKH), KOTopast OyeT 0To6pakaThes B AMaIoroBom okHe. Hazsa-
HUE )KMUBOTHOTO Oy/IET 3alUChIBAThCS (TIOCJE CUUTHIBAHUS U3 TIOJISI BBOJIA)
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B TeKCTOBYyI0 IepeMennyto animal. TexcroBoli mepemenHoii file B kauecTBe
HavyaJbHOTO 3HAUYeHMs1 npucBauBaetcst aurtepas "d:/books/pictures/", comep:xa-
MIWH TOJTHBINA TYTh K KaTajiory ¢ rpadudeckuMu daitiamu, copepkanmmMmu
n300paskeHusi, Ha OCHOBE KOTOPBIX OyAyT co3/aBaThCst MMKTOrpaMmbl. Eiite
YyeThIpe TeKCTOBBIe TIepeMeHHbIe (Wolf, fox, bear 1 raccoon) comepskat Ha3BaHU
JKUBOTHBIX. MBI Oy/IeM HCIIOJIb30BaTh HTH MEPEMEHHbIE JIJIST OIPeIe/ICHIUST
Ha3BaHUs IUATOTOBOTO OKHA. Tak/ke cO 3HAYEHUSIMH TUX TIEPEMEHHBIX OY-
7leT CPABHUBATBHCSI 3HAYEHWE, BBOJMMOE IOJIb30BATENIEM B TEKCTOBOE TOJIE
IMAJIOTOBOTO OKHA.

3HaueHue epeMeHHo animal ompe/iessieTcss Kak pe3yabTaT BbI30Ba METO/A
showInputDialog(). AprymeHTaMu METOY TIPY BBI30BE MTEPENATOTCS:

M HepBbeI ApryMeHT — IIyCTasd CCbLJIKAa null Ha POAUTEITBCKOE OKHO (HYCTaH
CCbIJIKA O3HA4Ya€T, YTO TaKOI'0 OKHa HeT);

*  BTOPOIl apryMeHT — TeKcToBoe 3nadenue wolf+", "+fox+" unu "+hear+"?", npesn-
cTaBJistiolee coboit pe3yibTat 00beIMHEHNST TEKCTOBBIX 3HAYECHUIT TTepe-
MeHHBIX Wolf, fox 1 bear ¢ pasubiMu pazpenurensimu;

* TpeTUi apryMEeHT — TEKCTOBBII JUTEpAJ "YkaXuTe Ha3BaHue K1BOTHOMO", oTIpe-
JIeIA0MWI Ha3BaHUe TUajIOTOBOTO OKHA,

* IIOCJENHWH, 4eTBepThIA apryMeHT — craTudeckass koHcTaHTa QUESTION_
MESSAGE ktacca JOptionPane, KoTopas 3aJaeT THII MUKTOTPAMMBI, 0TOOpasKa-
eMoIl B okHe (CTaHZapTHAS MUKTOTPaMMa CO 3HAKOM BOIIPOCA).

ZIaJIee B IIPOTrPaMMHOM KO/I€ CJIENYET 6JIOK 13 BJIOKEHHDBIX yCJIOBHBIX OII€-
paropos. [lepBbiM ycioBuem mposepsieTcs animal==null. MictuaHnocTs faHHO-
rO YCJIOBUSI O3HAYAET, UTO I0JIb30BATENb B OKHE C IMOJIEM BBOJA IMIEJKHYJT
kHonky Cancel mj 3aKpblI OKHO € HOMOIINbBIO CUCTEMHON ITHMKTOIPAMMbI
(MUKTOTPaMMa € KPECTHKOM B TPABOM BEPXHEM YTy OKHA). B Takom ciydae
(ecau ycmoBue animal==null) BermosHgeTcsa kKoMmanaa System.exit(0), koTopoii 3a-
BEPIIAECTCA BbIIIOJIHEHNE IIPOTPaMMBbI.

(G) HA BAMETKY

Taknm 0B6pas3om, ecnun Nonb3oBaTeNb B OKHE C MOnemM BBOAA LUenkaeT
kHonky Cancel nnn 3akpbiBaeT OKHO LWENYKOM Ha CUCTEMHOW MUKTO-
rpaMmme, TO NporpamMma 3aBepLUaeT BbINOJIHEHNE U BTOPOE ANasIoroBoe
OKHO He NosBNseTCs.

Ecnu ycnoBue animal==null jioxHO, HauMHaeTCsT TPOBEPKA 3HAYEHUSI ITiepe-
MEHHO animal Ha TIpesMeT COBIAAEHMS CO 3HAYEHUEM OJHOI M3 TEKCTOBBIX
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nepemenHbIx wolf, fox wiu bear. /Lt cpaBHeHMST TEKCTOBBIX 3HAYEHU I UCIIOJTh-
3yeM MeToj equalsIgnoreCase(), KOTOPBIiT BBI3BIBAETCS 3 OJIHOTO TEKCTOBOTO 00~
€KTa, a apTyMEHTOM METO/LY TIepeIaeTCst APYToii TEKCTOBBIN 00beKT. Pe3yJib-
TaTOM METO/I BO3BpAI[aeT 3HaUeHuUe true, ecim B 000MX TEKCTOBBIX 00bEKTaX
3aIlicaH OJIMH M TOT K€ TEKCT, IPUIeM PerucTp OyKB B JAHHOM CJIydae B pac-
YeT He IpUHUMAETCS. Tak, pe3yabTaToM BhIpaskeHus animal.equalsIgnoreCase(wolf)
ABJIgeTCA 3Ha4YeHue true, ecan mepeMerHble animal 1 wolf ccplraloTcst Ha Tekc-
TOBBIE OOBEKTHI C OJIMHAKOBBIMHE (0€3 yueTa COCTOSTHYSI PETHCTPA) TEKCTOBbI-
mu 3nauenusiMu. [lockosbky mepemennast wolf ccpiiaercst Ha 0OBEKT € TEKC-
TOBBIM 3HaueHueM "Bonk", To ucTUHHBIM BhipaxkeHue animal.equalsIgnoreCase(wolf)
Oyner, ecii TiepeMeHHast animal ccbliaeTcst Ha OOBEKT ¢ TAKUM JKe TEKCTOM.
To, uro peructp OGYKB B pacueT He IIPUHUMAETCST, O3HAYAET, YTO, HAIIPUMEP,
TeKkcToBbIe 3HaUeHUs "Bonk", "sonk" u "BOJIK" mHTEpIIPETUPYIOTCS KaK COBIaIA-
fotue (MO0ATOMY B I10Jie BBOJIa Ha3BaHUE SKUBOTHOTO MOKEM BBOJUTH KaK
CTPOYHBIMH, TaK U TPOMUCHBIMU GYKBAMHU ).

AN BETANMU

[nsa cpaBHEHUS TEKCTOBLIX 3HAYEHWUI NTOTMYECKUE ONepaTopbl == (paBs-
HO) 1 != (He paBHO) 0ObLIYHO HE UCMONb3YIOT. [eno B TOM, YTO 3HAYEHU-
eM 0ObEeKTHOWM NepeMeHHOoM Knacca String sBNsieTCs He TEKCT, a CCblfika
Ha 0ObekT, coaepxaluii TeKCT. [03TOMy ec/im CpaBHUBATbL 3HAYEHUS
0BYX 0OBbEKTHbIX NEPEMEHHbIX Knacca String ¢ MOMOLLIO onepaTopa ==,
TO 3HA4Y€eHue true MOAY4MM B TOM Clly4ae, €CNuM NEPEMEHHbIE CChINaloTCs
Ha oauH 1 TOT Xe 00bekT. ObbsICHEHME NPOCTOE: CPaBHMBAKOTCS 3Ha-
YEeHUs NepeMeHHbIX, a 3HaYEeHUAMUN ABNSAIOTCS CCbIIKM HA 00bekTbl —
TO ecTb dakTnyeckn agpeca obvekToB. ECcnv agpeca ognHakoBble, TO
peyb, 04EBMOHO, MOeT 06 OAHOM 1 TOM Xe 00bekTe. Ho Hac nHTepecyeT
TEKCT, 3aMMCaHHbIl B TEKCTOBLIX 00beKkTax. To eCTb 06bEKTHI MOIYT ObITh
dunanyeckn pasHbiMn, HO TEKCT B HUX MOXET OblTb 3anucaH OANHAaKO-
BbIli. MIMEHHO 3TO 06CTOSATENBCTBO NpoBepsieTcs. NoaToMy Ham NoHa-
nobuncsa metop, equalsignoreCase(). Tako MeTon, €CTb y Kaxaoro obbekTa
knacca String. Kpome metoaa equalsignoreCase() nmeetcs ewe metog, equals(),
KOTOPbIV TaKXe NCNOMb3YIOT 191 CPAaBHEHUS TEKCTOBbIX 3Ha4YeHuin. B oT-
nuyme ot MeToza equalsignoreCase(), KOTOPbIM CPaBHEHWE BLINONHAETCS 6e3
yyeTa CoCTosiHMA pernctpa 6ykB B TEKCTE, MPU CPaBHEHUN TEKCTOB Me-
TOAOM equals() perncTp 6ykB NPMHMMAETCS B PACYHET, 1 B TAKOM Cllyyae,
HanNpMMep, TEKCTOBbIE 3HaYeHuUs "Bonk" 1 "Bonk" MHTEPNPETUPYIOTCS Kak
pasfnnyHble.

WNrak, ecsiu npu mnposepke ycioBus animal.equalsignoreCase(wolf) oxasbiBa-
€TCsI, YTO OHO MCTUHHO, KoMaHzoi file+="wolf.jpg" K 3HaueHMIO TEKCTOBOI
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nepemennoii file monuceiBaercsa naspanme daiina ¢ U300pakeHUEM, a KO-
Man0# animal=wolf nepemenHoii animal mprcBauBaeTCsl 3HAYEHUE TIEPEMEH-
noii wolf. ITocenHsist orepaiiust BHIIIOJHSAETCS ISl TOTO, 4yTOOBI BO BTOPOM
OKHe Ha3BaHue OKHA, COBIAAIONIee ¢ Ha3BaHUEM JKMBOTHOIO, 0TOOpaxa-
JIOCh TaK, KaK 3alliCaHo 3HaueHue repeMeHHON wolf, a He Tak, Kak ero BBeJ
[10JIb30BaTEJIb B 110JIe BBO/A (BO3MOJKHbBIE PA3JIMUUST CBOISITCS JIMIIb K CO-
CTOSTHUIO perucTpa 6yKB).

AETANN

NN
(A
1

Mocne BbINONHEHUS KOMaHAObl animal=wolf NepemeHHas animal ccblnaeTcs
Ha TOT Xe CaMblil TEKCTOBbIN 0OBLEKT, 4TO 1 nepemeHHas wolf. MpuumHa
B TOM, 4TO U1 animal, 1 wolf ABNSAOTCA 0O bEKTHBIMU NEePEMEHHbIMU, MOITOMY
CcblnaloTcs Ha 00bEKThI, 8 3HAaYEHUS NepeMeHHbIX — afapeca 06bEKTOB.
Korpga BbinonHseTcsa komaHaa animal=wolf, nepemMeHHo animal npnceavea-
€TCH 3HaYeHne nepemeHHom wolf. 3HavyeHnem nepemeHHom wolf anseTca
agpec obbekTa (ccblfika Ha 06bekT). B ntore nepemeHHas animal 6yaet
cogepXaTb 3HAYEHMEM Ty XE CCbIJIKY, 4TO 1 NnepemeHHas wolf. CnegoBa-
TeNbHO, NepeMeHHas animal 6y4eT cebilnaTbCA HA TOT XXe 0OBbEKT, 4TO U ne-
pemeHHas wolf.

Ecom ycmoBue animal.equalsIgnoreCase(wolf) stosxHO, IpoBepsieTcst ycaoBue animal.
equalsIgnoreCase(fox). Ilpu MCTUHHOCTM MAHHOTO YCJOBUS BBITTOJHSIOTCS KO-
MAaH/[bl, AHAJIOTUYHbIE TIPEJIBIIYINEMY CIyYalo, HO C MOMPABKOM HA Ha3BaHUe
(aiiyia ¥ IepeMeHHYIO ¢ Ha3BaHUEM SKUBOTHOTO.

[Ipu noxuoctu ycmosus animal.equalsIgnoreCase(fox) mpoBepsieTcs ycioBue animal.
equalsIgnoreCase(bear). Hakowner, eciu Bce n3 mepeuncaeHHBIX YCIOBUI OKa3a-
JIVCH JIOKHBIMH, B ITOCJIefHeM else-6J10Ke BBITOTHAIOTCS KoMaH bl file+="raccoon.
jpg"  animal=raccoon. TakuM 0Opa3oM, eCJiu MOJIB30BATENb BBOIWT B I10JI€ BBOJIA
J0b0e 3HaYeHne, KpOME Ha3BaHUST 6OJIKA, IUCHL VI Me06e0s, TOSIBUTCST OKHO
¢ u300pakeHueM eHomda.

(G) HA BAMETKY

dakTnyeckn nwbas HecTaHOapTHas CUTyaumusi UHTepnpeTupyeTcs
B NOJSb3Yy eHoTa. ApyrMmu cnoBamm, eHOT — 3BEPb MO YMOMHAHNIO.

[Tocsie BbITOTHEHUsT GJI0Ka KOMaH/[ U3 YCJOBHBIX OTIEPaTOPOB KOMaHIOMN
img=new Imagelcon(file) cosmaercst 0OBEKT /JIsT MUKTOTPAMMBI, & C TOMOIIbIO
cratnveckoro merosa showMessageDialog() u3 kuacca JOptionPane nsobpakenue

130



YnpaensioLwme NHCTPYKUUN

otoOpaskaercsi B JMATOTOBOM OKHE. ADIyMEHTHI METOLY MeperaroTcst
Takue.

ITycras cepuika null, mepesanHast epBbIM apryMEeHTOM, O3HA4aeT OTCYT-
CTBUE POAUTEIBCKOIO OKHA.

BTopbiM aprymMeHTOM IiepeiaHa liepeMeHHast img, ceblaromasicst Ha 00b-
eKT /Il IIMKTOrPaMMbl. PaHee BTOPBIM apryMEHTOM Mbl Ile€peiaBajin
TEKCT, KOTOPBIH ciieyeT 0ToOPasuTh B ANAJIOTOBOM OKHE. 3/1€Ch 5Ke Mbl
repejiaeM BTOPBIM apryMEHTOM 0OBEKT IIMKTOrPAMMBbI, KOTOpast 0ToOpa-
JKAETCs B INATIOTOBOM OKHe. JIPYyTHMU CJI0BaMHU, Terepb BMECTO TEKCTa
MBI UCTIOJIb3YeM U300pakeHIe.

TperbuM apryMeHTOM IiepefaeTcs IepeMeHHas animal, KoTopast cchlia-
eTCsI Ha OJUH U3 JIUTEPAJIOB, OTpenesieMblx mepeMeHHbIMuU wolf, fox, bear
u raccoon. CoOTBETCTBYIOIIUI TeKCT OyIeT 0TOOpakaThCs B KauecTBe Ha-
3BaHUS OKHA.

YeTBepThIM apryMeHTOM yKazaHa WHCTpyKiwms JOptionPane.PLAIN_MESSAGE,
O3HAYaIoIasi OTCYTCTBHE MUKTOIPAMMBI B JIEBOW YacTH B 00JIaCTH JI1a-
JIOTOBOTO OKHa.

AETANN

Junanorosoe okHO, 0TOOpaxaemMoe ¢ NOMOLLbIO MeToAa showMessageDialog()
B JIEBOM 4aCTM MOXET COAEPXaTb MUKTOrpamMmy: Hanpumep, MHpop-
MauMOHHYIO, CO 3HakoM BOMpoOca, NpenynpexnatoLlyio, NnMKTorpam-
My OWWOKN UK ONpefesieHHylo nonb3oBatenem. Ecnu peub mnper
0 CTaHAapPTHbIX NUKTOrpaMmmax, To g onpegeneHns Tmna nukTorpam-
Mbl MCMNONb3YETCHA OAHA M3 cTaTudyeckmux KOHCTaHT INFORMATION_MESSAGE,
QUESTION_MESSAGE, WARNING_MESSAGE nnwn ERROR_MESSAGE knacca JOptionPane. KoH-
cTaHTa PLAIN_MESSAGE o3Ha4aeT, 4To Takasd NMKTOrpaMmMa He NCNOJIb3YyeT-
cs. UsobpaxeHne, oTobpaxaemoe B JAHHOM NPUMeEPE B ANaIOroOBOM
OKHe, pa3MeLLLaeTcs B TOM MecTe, rae 06bIMHO HaxoAMTCS TEKCTOBOE
coobuieHue.

PesyJibraT BBIIOJHEHUST IPOrpaMMbl WLTIOcTpupyeT Tabu. 4.1. Tam nmokasa-
HO, KaK MOJKET 3aIOJIHSTHCS TI0JIe BBO/A B TIEPBOM OKHE, W KaKOW BH/ TIPH
3TOM OyJIET UIMETh BTOPOE OKHO.

HamomunmM, 4To ecsiu B IepBOM AMAIOTOBOM OKHE TTOTb30BATENb HE TIETKAET
kronky OK, To mporpamMa mpocTo 3aBepInaeTt BbioJgHeHne 6e3 oTobpaske-
HUSI BTOPOTO OKHA.
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Ta6n. 4.1. Bo3aMOoxHble pe3ysibTaTbl BbIMOSHEHUS NPOrpaMMbl

IlepBoe okHO

Bropoe okHO

IosicHenue

| Ykt HazaaHME KUBOTHOTD

. Bonk, fiuca unn Megsens?
|MEHBER|:

o=
| Meneegs

B nepBom okHe B 1101€ BBO-
J1a BBOJIUTCSI CJIOBO MefiBefib.
ITocsie moaTBepsKIEHMS
BBO/Ia (II[EJTYOK HA KHOTIKE
OK) nosiBiisieTcs auasioro-
BOE OKHO C U300paXkeHneM
Mmedseost

| ¥iawiiTe HazEaHHE RUEOTHOTS

Bon, lluca unn Measeas?

[mace

Cancel

B moste BBoz1a 11epBOTroO
OKHa BBOAUTCST c10BO JINCA.
TTocute miesryka Ha KHOIIKE
OK nosiBisieTcst 11ajioro-
BOE OKHO C M300pakeHeM
JUCHL

| ¥iawitTe HazEaHHE RUEOTHOMS

|  Bonk, Nuca unn Menseas?
|Bone

B nosie BBos1a B nepBom
[IAJIOTOBOM OKHE BBOJIUT-
cs cs0B0 Bonk. Bo BTopom

‘|  Bonk, Mkca wnn Mensens?
- [3amu

Cancal JIMaJIOTOBOM OKHE COJIeP-
JKUTCS H300PaKEHIE 60IKA
Enor B nosie BBO/1a IIEpBOTO OKHA
[ RawnTeratane MIETHErS BBOJUTCS CJI0BO 3asl (XOTs

KOHKPETHO€ 3HAYEHHE He
MPUHIIUTHATBEHO — BasKHO,
UTO 9TO He Ha3BaHMe B0IKA,
Juchl uin medsedst). Bo
BTOPOM OKHE TIOSIBJISIETCST
u300paKenHue enoma

Onepartopbl uukna

Hepedaiime Sunaude Muxaiinosue, umo Posanust
Dpanuesna zoeopura Aune Heanosne: «Kanu-
monuna Huxugpoposna oybnenxy npeorazaems.

U3 x/¢ «Hean Bacunvesuu mensiem npogeccuros

Omeparopsl IUKJA TIO3BOJISIOT MHOTOKPATHO BBITIOJTHSATH OIpe/esieHHbIe
6JI0KKM KoMaHjI. B si3bike Java cymiecTByeT HECKOJIbKO ONepaTOpOB IMKJIA,
KOTOPbIE MbI ¥ 00CY/IM JaJIee.

Onepartop uukna while

Omnepatop mukia while mMeeT, oKamIyid, camMblil TPOCTOM CUHTAKCHC CPEIN
OTIepaTopoB IuKJIa. HaunmHaeTcst omcanye oneparopa IuKJa ¢ KJI04eBOTO
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csoBa while, ocsie KOTOPOTO B KPYTJIbIX CKOOKaX YKa3bIBAETCS YCJOBHE,
npejicTaBisiioniee coboil BbIpakeHHE CO 3HAYEHMEM JIOTHYECKOrO THIIA.
[Tocse ycnoBusi B (hUrypHbBIX CKOOKax pasMernaercst 6JIOK KOMaHI — TeJIOo
oneparopa nukiaa. O6mmii mabaoH onucanus omneparopa nukia while npe-
cTaBjieH HUXKe (OCHOBHbIE BJIEMEHTHI 111a6JI0HA BbIIEJIEHBI JKUPHBIM TIPHUb-
TOM):

while(ycnosne){

// Komaugpl

}

[Ipu BEIMOTHEHNY OTIepaTOpa IUKJIA MPoBepsAeTcs ycaoBue. Ecam yciaoBue
UCTUHHO (3Ha4yeHue true), TO BBITIOJHAIOTCS KOMAH/BI B TeJie OllepaTopa
UK. 3aTeM CHOBA TPOBepseTcsd yciaoBue. Ecian oHO MCTUHHO, BBITIOJN-
HSIIOTCS. KOMaH/Ibl, TIOCJIE YETO TIPOBEPSIETCST YCJI0BUE, U Tak najee. Eciu
MIPU OYEPEHON <IIJIAHOBOI» MIPOBEPKE YCIOBUS OKAKETCS, YTO OHO JIOKHO
(3nauenue false), BbITIoTHEHME OllepaTopa MKJIa Ipekpainaercs. Ha puc. 4.9
TIPOIIeCC BBITIOJIHEHUS oniepaTopa 1ukJa while MLTIOCTpUPYeTCs ¢ TOMOTIBIO
CXEMBI.

¥Yenoeue B while-
MHCTPYKILMK

KomMaHas

Puc. 4.9. Cxema BbINONHEHMS onepartopa umkna while

[Ipumep, B KOTOPOM HCIIOJIb3yeTCst omeparop Ikia while, mpeacrasien
B JiicTHHTE 4.3. BHUMaHUIO YnTaTesst Mpe/jiaraeTcst pocTasi IPorpamMma,
peHa3HAYeHHAS JIJIST OTIPEIETIEHIS [[EJIOTO TTOJIOKUTETHHOTO YHCIA IO €T0
OGUHAPHOMY KOJLY.

@ HA 3AMETKY

Ecnu uncno nmeet BUHaApPHLIN KOA, a,a,,_; ... 8,3,8, (MapameTpsbl &, NPUHN-
MatoT 3HadyeHus O unm 1 npn Bcex k=0, 1, 2, ..., n), TO 3Ha4eHMe 3TOro
yucna BeluUCHsieTCs kaka, - 2° +a,-2'+a,- 2°+ ... +a, - 2" +a, - 2".
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bunaphblil Koz 4ncia BBOAMTCS MOJIB30BAaTENIEM B TI0JIE BBOJIA IMAJIOTOBO-
TO OKHA, KOTOPOE TIOSBJISIETCS MOC/e 3aITyCKa MPOTPAaMMBbI Ha BBITIOJTHEHHE.
ITocne BBOZA KOJA IOSBISLETCS BTOPOE JUATIOTOBOE OKHO € COOOLIEHUEM,
B KOTOPOM YKa3aH UCXOAHBIN KO/ ¥ YK CJI0, KOTOPOMY 3TOT KOJI COOTBETCTBY-
eT. A Terepb PacCCMOTPHM IIPOTPaAMMY.

JluctuHr 4.3. Mporpammubiii kop npoekta UsingWhileApplicaion
import javax.swing.JOptionPane;
// Knacc ¢ maeHbIM METOOM NPOrPaMMbl:
class UsingWhileDemo{
// CraTyeckuit MeTog Ans onpefenexus yucna
// (pe3ynsrat MeToza) Ha 0CHoBe
// 6MHapHOTO KoZa (apryMeHT MeToZa):
static int decoder(String code){
// KonuyecTBo cuMBONOB B TEKCTE:
int n=code.length();
// LienouncneHHsle nepeMeHHble:
int s=0k=1,g=1,;
// Onepatop uukna Ans onpefeneHus yucna:
while(k<=n){
// NpoBepsieTca cumBon B GUHApHOM Kope:
if(code.charAt(n-k)=="1"){
a=1;
}
else{
a=0;
}
// BbluucneHue cymmbl, onpeaensiolei Yucno:
S+=q*a;
// CeneHb nBoitKm:
q*=2;
// HoBblii UHZEKC NS ONpefeneHns cuMBona B Kope:

k++;
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// Pe3ynbrar metopa:
return's;
}
// TnaBHblit METO NpOrpaMMbi:
public static void main(String[] args){
// TekctoBas nepeMeHHas s 3anucv GUHapHoro Koga:
String input;
// Ha3BaHue gns 4nanorobix OKOH:
String title="Pacwudposka buHapHoro koga";
// OTobpaxeHue A1anoroBoro OkHa ¢ nonem Ans BBOAA
// BuHapHoro Kopa:
input=JOptionPane.showInputDialog(null,
"BBeuTe OvHapHblil KOg", // Hapnuch Hag nonem BBOAa
title, // Ha3BaHue okHa
JOptionPane.QUESTION_MESSAGE // Tun nuktorpammbl
);
// Ecnv nonb3oBartenb He BBEN KOA:
if(input==null){
// 3aBeplueHue BbINONHEHUA MPOrPaMMbI:
System.exit(0);
}
// Onpegenexue yncna Ha 0CHOBe G1HapHOrO Kopa:
int num=decoder(input);
// TeKcT ans 0T00paXeHns B AUaNoroBOM OKHe:
String text="Bbl BBENM GUHAPHLIA Ko "+input;
text+="\nKog cootBetcTBYET Yncny: "+num;
// OTobpaxeHue A1anoroBoro okHa:
JOptionPane.showMessageDialog(null,
text, // Tekct coobuieHus
title, // Ha3saHue okHa
JOptionPane.INFORMATION_MESSAGE // Tun nukTorpammsi
);
}
}
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B nporpamme onuceiBaercs kiaacce UsingWhileDemo, B KoTopoM, KpoMe IIaBHOTO
METO/Ia IPOrPaMMBbl, OTMCaH cTaTudeckuii Metos decoder(). AprymeHTOM Me-
TOJLY TIEPEIAETCSI TEKCTOBASI CTPOKA € OMHAPHBIM KOJIOM, & PE3YJIbTATOM Me-
TOJI BO3BPAIIAET 1[EJI0€ YHUCJI0, COOTBETCTBYIONIEE IAHHOMY OUHAPHOMY KOJLY.
@akTryeckn Bce OCHOBHBIE BBIUMCJIEHHS BBIIOJIHAIOTCS B MeTozie decoder().
[Tpoanasmsupyem GoJiee 1eTaaIbHO IPOTPAMMHBIN KOJI IAHHOTO METO/IA.

Apryment metoza decoder() o6o3HaueH kak code. ITO 0ObEKTHAsT TEpeMeHHast
KJ1acca String 1, Kak MBI [IPEIIIoJIaraeM, OHa COAEPKUT CChIIIKY Ha TEKCTOBBII
00BEKT, COMlepIKAIIIIT OMHAPHBIN KOJI YUCJIA.

B reste MeToa 0GBSABIISIETCS 1IEIOYKCIEHHAs TIepeMeHHast N, 3SHaYeHHeM KO-
TOpPOH TIpucBanBaeTcs BbIpaxkeHue code.length(). 3mech ncmomb3yeTcst MeToO
length(), Bo3BpaImaromuii pe3yIbTaToM KOJUYECTBO CUMBOJIOB B TOM TEKCTO-
BOM 00bekTe (06BEKT Kiacca String), M3 KOTOPOTO BbI3bIBAeTCst METO/. B pe-
3yJIbTaTe B MEPEMEHHYIO N OyIeT 3aliCaHo KOJMYECTBO CHMBOJIOB B TEKCTO-
BOM 3HayeHUM (OMHAPHBII KOM), HA KOTOPOE CCHLIAETCS MepeMeHHast code.
Takske B MeTozie 0OBSBISIIOTCS U JIPYTUE TETOYNCIeHHbIE TePeMEHHBIE:

¢ IiepeMe€HHad S C Ha4aJIbHbIM HYJIEBBIM 3HAYE€HNEM UCIIOJIb3YyETCA AJIA 3a-
ITNCH CYMMBI, YePE3 KOTOPYIO OIIPEETIAECTCA NCKOMOE YK CJIO;

* TiepeMeHHast k ¢ HauaJbHBIM €IJUHUYHBIM 3HAYEHUEM UCIIOJIb3YETCS MIPU
nepebope CUMBOJIOB B GUHAPHOM KO/JIE;

* [lepeMeHHasd q ¢ HaYaJbHbIM eIMHUYHBIM 3HaUeHUEM HYKHA [IJIS 3aIIUCU
B Hee 3HAaUEeHUIT CTeIleHel TBOMKY;

* B IIEPEMEHHYIO a 3amuchiBaeTcs 3HaueHue (yucio 1 wim 0) mapamerpa
B MTO3UITMOHHOM TIPEICTABIEHUN YHCJIA B IBONYHON CUCTEME.

OcHOBHbBIE BBIYHMCJIEHNSI BHIIIOJHSIOTCSI B oTiepaTtope 1ukJa while. IIposepsie-
MBIM YCJIOBHEM B OTIEPATOPE IUKJIA YKAa3aHO Bhipaxkenue k<=n. [Toka ycroBue
UCTUHHO, OTIEPATOP IUKJIA BBITIOTHIETCS.

B camom Havase B TeJie onepaTopa 1UKJIA € TIOMOIIBIO YCJIOBHOTO OIIEPAaTOpa
if BBIUMCIISIETCS 3HAUEHME 71T IepeMEHHO a. B ycJIoBHOM oriepaTope poBe-
psietcst ycaoBue code.charAt(n-k)=="1. B 1aHHOM BbIpasKEHUU U3 TEKCTOBOTO 00~
exTa code BeI3bIBaeTcs MeToz charAt(). PesymbraToM MeTo 1 BO3BpaIaeT CUMBOJI
(3HaueHue THIIA char), MHIEKC KOTOPOTOo Tepe/iaH apryMeHToM MeToy. VHek-
calsl CUMBOJIOB B TEKCTOBOU CTPOKe HauwHaeTcst ¢ HyJist. [loaTomy cambiii
TIEPBBIN 2JIEMEHT MMeeT HyJIeBOl nH/eKC. Ecsn B TEKCTOBOI CTPOKE N CHMBO-
JIOB, TO MH/IEKC TTOCJIE/IHETO CUMBOJIA paBeH n-1. Y mpenocieHero CMMBOIIA
B TEKCTOBOU CTPOKE MHJIEKC paBeH n-2, u Tak najee. [Tociaeaneit komaHmon

136



YnpaensioLwme NHCTPYKUUN

B TeJie oTIiepaTopa IMKJIa YKa3aHa MHCTPYKIHMS k++. [loaToMy 3a KasKibrit TIKT
3HaUYeHUe NlepeMeHHOH k yBesmunBaeTcs Ha equauily. Ilockosibky aprymeH-
ToM MeTojy charAt() mepeaercst BeipaxkeHue n-k, 1 HauaJabHOE 3HAUYEHUE TIepe-
MEHHOI1 k paBHO 1, TO ITPU BBIIIOJTHEHUH O11€PATOPA IIMKJIA B TEKCTOBOI CTPOKE
code OyIayT HOCITEIOBATENHHO MePeGUPaThCsi CUMBOJIBL (C KOHIIA TEKCTOBOMN
CTPOKH B ee HayaJlo, 110 OJHOMY CHUMBOJIy 3a Iuki). asee, yciosue code.
charAt(n-k)=="1" mcTunHO, ecM CYNTAHHBIN B TEKCTOBOW CTPOKE CUMBOJI PaBEeH
‘1. B TakoM cirydae riepeMeHHOM a pucBanBaeTcs 3navdenne 1. Ecim ycmoBue
code.charAt(n-k)=="1" 1o:xHO, IEpeMEHHOII a TpUCcBanBaeTcst 3HayeHue 0.

(G) HA BAMETKY

Taknm 06pasom, aprymeHTom meToay decoder() nepenaeTcsa TEKCT, KOTOPbIN
VMHTEpPNpeTMpyeTcs Kak OMHapPHbIA KO, LIesIoro HeoTpuLaTelbHOro Y1cna.
C cyry60 matemaTmnyeckom TO4KM 3PEHNS OAaHHBIN KOA, AO/MKEH COCTOSATb U3
Hynen n eamMHuL,. Ho Ha NpakTMKe HET rapaHTUK, 4TO NONb30BaTe b BBEAET
KOPPEKTHbIM Ko, MNporpamMmMHbIv Kog, MeToaa decoder() opraHn3oBaH Tak, 4To
cuMBON ‘1’ B KOOE NHTEPNPETUPYETCS Kak eanHMLA, a BCe NMpoyme CUMBOJIbI
VMHTEPNPETMPYIOTCS Kak Hysb. B 3TOM cMbicne, Hanpumep, Ko, peanmso-
BaHHbI TEKCTOM "1A201X" 3KBUBANIEHTEH «TEKCTOBOMY>» KOy "100010".

KoMmaH101 s+=¢*a K TeKyIeMy 3HaU€HHIO IePEMEHHOIT § 100aBJISIETCSI OUepe-
HOE cJIaraeMoe, TI0cJie Yero KOMaH0M q*=2 3HaueHue rnepeMeHHol q yBeJInuu-
BaeTcs B Ba pa3a. Hakonerr, 3HaueHme mepeMeHHOI k ¢ TOMOTIIBIO KOMAaH/IbI
k++ yBeTmaImBaeTCs Ha eMHUILY.

@ AETAJMN
Ecnun 3apaH GMHapHbBIN KOA, 8,8, ... 8,8,8,, BKOTOPOM napameTpbl a, (k=0,
1, 2, ..., n) MOryT NpyHMMaTh 3Ha4eHnss O m 1, To B ,EI,eCFlTMHHOVI cucteme

COOTBETCTByIOLLI,ee HMCINO BbIYMCIIAETCS KaK cymmaZak2 KOTOpyIO MOX-
HO ¢popMasibHO 3anmcaTb B BmueZaqu (o} napameTparslm Q= 2. BHaueHvie
[AaHHOI CyMMbI 3anmChbiBaeTCH B I'IepeMeHHyIOS 3a kaxaplii LMK B nepe-
MEeHHYIO0 s [0BaBNSeTCa oHepeHoe cnaraeMoe B1uaa a,g,. 3HayeHve napa-
MEeTpa a, 419 TEKYLLEro LMKNa 3an1cbiBAaETCS B MEPEMEHHYIO 3, a 3HaYe-
HVe napamMeTpa g, 3an1cbiBaeTCs B MEPEMEHHYIO q. [Tpryem Mbl yunn, 4To
Qi1 = 20K, TO €CTb A1l CNeAyoLLEero Unkna 3Ha4eHne NepeMeHHom q AOMK-
Ho ObITb B Ba pa3a 6onblue. CneayeT Takke caenarth NonpasKy Ha rpaHu-
Lbl USMEHEHNS NepeMeHHON k B nporpaMmMHOM kofe metoaa decoder().

[To okoHYaHUM BBIYMCIEHUN KOMaH/I0H retum s 3HaueHue epeMeHHOM s BO3-
BpalaeTcs Kak pe3yabTaT MeToza decoder().
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B rsiaBHOM MeTo/ie TIPOTPAMMBI OOBSIBIISIETCST OOBEKTHAST TepeMeHHast input
kyacca String. TekcroBasi mepementas title orpesiesisier Ha3BaHue UATIOTOBBIX
okoH. [TepBoe 0KHO 0TOGpazKaeTcst ¢ MoMoIIbIo MeTozia showlnputDialog() kmacca
JOptionPane, a pe3ysibTaT BHI30Ba METO/IA 3AITUCHIBAETCS B TIepeMEHHYIO input.

Cuauasa B yCJIOBHOM oliepatope mnposepsiercst ycaosue input==null. Ecsiu ne-
peMeHHast input He cchlJIaeTCs Ha TEKCTOBBIN 0OBEKT, TO KOMaHIOI System.exit(0)
3aBepIIAeTCs BHITOJHEHIE TPOTPAMMBL. B IPOTUBHOM ciiydae B 1eT0UnCIeH-
HYTO ITEPEMEHHYI0 NUM 3aMTUChIBAETCS Pe3YJIbTaT Bhipaskenus decoder(input) — To
ecThb haKTHYECKN Pe3yIbTaT IpeobpazoBaHus GUHAPHOTO KO/IA B IECSTUIHOE
urcs0. Pesysbrar BeIYMCIEHUIT 0TOOpAKAETCsI ¢ TOMOIIBIO CTaTHYECKOTO
MeTozma showMessageDialog() kmacca JOptionPane.

AETANN

B rmaBHOoM meToge main() Bbi3biBaeTCA MeTon, decoder(). Meton, decoder()
OMUCaH Kak CTaTU4eCKNiA, MO3TOMY Ero MOXHO Bbi3blBaTb 6€3 co3anaHus
obbekTa knacca. bonee Toro, NOCkonbKy meTog, decoder() OMMcaH B TOM Xe
camMOM Knacce, 4To 1 MeToA, main(), TO NPW BbI3OBE B METOAE main() cTaTn-
yeckoro metoaa decoder() MMs Knacca MOXHO He yka3biBaThb.

[Tpu 3anmycke mporpamMMbl Ha BBITIOJIHEHWE TIOSIBJISIETCST TUATOTOBOE OKHO,
B M0OJIe BBOJAa KOTOPOTO HEOOXOAMMO BBeCTW OWHApHBIH Ko udnciaa. Ha
puc. 4.10 OKa3aHO AMAJIOrOBOE OKHO, B KOTOPOM B TI0JI€ BBOJA YKa3aH Ou-
HapHbIi Koz 1011010.

‘};a:mbrﬂzposu_ﬁ_uuapno—ro Kovia

(= | EBoogure Guuapuuiil kog
[1011010

Puc. 4.10. B none BBoAa ykadaH OMHaApPHbIN Ko, Y1cna

[Mocue memuka na kHOTIKEe OK OTKpBIBaETCS HOBOE AMATOTOBOE OKHO (TIOKA-
3aHO Ha puc. 4.11), B KoTOpoM ckaszaHo, 4To OuHapHoMmy Koxy 1011010 coot-
BeTCTBYET yucJio 90.

Paciundpoeya BHHapHOrD Koga

@ Bl BEENH GUHaDHLII Ko 1011010
Ko cooTBeTcTBYET WHCAY: S0

Puc. 4.11. Pe3ynbTar BblYMCNEHNS YMcna no GMHapHOMY Koay
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@ HA 3AMETKY

[na nepeBoga 6uHapHoro koga 1011010 B 4eCATUYHOE YMCNOo HEOBX0AMMO
BbINONHUTL crieayowme Bolumncnenus: 1011010=0 - 2°+1.2'+0.2°+1
2°41.2°+0.2°+1.2°=2+8+16 +64=90.

Ecimv ripu oToOpaskeHnH MepBOro JUaaoroBoro okHa (cM. puc. 4.10) mosb3oBa-
TeJTb mesikHeT KHOTKY Cancel niim 3aKkpoeT OKHO MIETYKOM Ha CHCTEMHOM K-
TOTpaMMe C KPECTIKOM B TIPABOM BEPXHEM YTJTy IMAJIOTOBOTO OKHA, TO ITPOTPaM-
Ma 3aBepimaer paboTy U BTOPOEe OKHO CO 3HAYEHUEM UIC/Ia He OTOOPasKAeTCsI.

OnepaTtop uukna do-while

Omneparop 1mkza do-while roxosx Ha oreparop while, Ho UMeeT HECKOJIBKO MHOM
cunTakcuc. Onucanue orepaTopa mukJa do-while HauMHaeTCsI ¢ KIIFOYEBOTO CJI0-
Ba do, 1OCJIe KOTOPOTO B KPYTJIBIX CKOOKAX YKA3bIBAIOTCST KOMAH/IbI, BBITIOJTHSI-
eMble 3a Kax/biil k. [Tocsie 6i10ka KOMaH]I CreyeT KJIo4eBoe cJioBo while,
a B KPYTJIBIX CKOOKAX yKas3bIBaeTCs YCIOBHE, ITIPOBEPsieMoe KakIBIN pas, Koraa
BBITIOJTHEHBI KOMaH/IbI B TeJie [UKJIa. B KoHIIe Beell 5TOI KOHCTPYKIIUK CTABUT-
csl TouKa ¢ 3ansaToil. Takum 06pas3oM, mabJIoH OMMCAHKs OTlepaTopa KA do-
while Takoit (GKUpPHBIM MIPUGBTOM BBIIEIEHBI KIIOUEBbIE 2JIEMEHTHI a0I0Ha):

do{
// KomaHppl
}while(ycnosue);

Cxema BbITioJiHEHUs onepatopa mukia do-while mpousumiocTpupoBana Ha
puc. 4.12.

Cravasa BBITIOTHATIOTCS KOMAH/IBI B TEJIE OMEpaTopa UK. 3aTeM IIpoBeps-
eTCS YCJIOBUE, U €CJIU OHO UCTUHHO, CHOBA BBITIOJIHAIOTCS KoMaHbl. [locae
BBIMIOJIHEHUS] KOMaH]I IPOBepsieTcs yeaoBue. Eciiu ycjioBue MCTUHHO, CHOBA
BBITIOJIHSAIOTCSI KOMAaH/Ibl, TIPOBEPSIETCST YCJIOBUE, U Tak manee. Jlyis 3aBep-
IIEHNsT BBITIOJIHEHUSI OlepaToOpa MUKJIa HeOOXOIUMO, YTOOBI TIPU TTPOBEPKE
YCJIOBUSI OHO OKA3aJI0Ch JIOXKHBIM.

@ HA SAMETKY

B onepatope uukna while cHavana npoeepsieTcs ycnosue, a 3atem (npum
WCTUHHOM YCJIOBMM) BbINOMHAIOTCA KOMaHAbl B Tene oneparopa LMK-
na. Ecnn B onepatope while npn nepeoi NpoBEpPKE YCNOBUS OKaXETCH,
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YTO OHO JIOXHO, TO KOMaHAbl B TeSle onepaTopa BbINOJHATLCA He ByayT.
B onepatope umkna do-while cHa4ana BbINOMHAKOTCA KOMaHAbl, U TONbKO
rnocne aToro npoeepsieTcs ycnosue. [NoaTomy B onepatope umkna do-while
KOMaHAbl B Tene onepaTtopa uukia BbINOMHAOTCA, MO KpairiHeln mepe,
OAVH pas.

Komanau

Yenoeue B while-
MHCTPYEKLHH

Puc. 4.12. Cxema BbINONHEHWs1 onepaTtopa uukna do-while

[Ipumep ucnosb3oBanus omeparopa do-while mpuBenen B auctunre 4.4. B mpo-
rpaMMe pelaeTcst 3ajia4ya, MPOTUBOIMOIOKHAS PACCMOTPEHHOU paHee: JUJist
I[EJIOTO TTOJIOKUTENBHOTO YHCJIA, BBEJIEHHOTO TIOJh30BATEJIEM B TI0JI€ BBOJIA,
BBIYMCIISIETCST 1 0TOOpaskaeTcst OuHapHbIil Ko, [yist BImoJTHe M TipeoOpa-
30BaHMs (BBIYMCIEHUS Ha OCHOBE YMCJIOBOTO 3HAYEHWS TEKCTOBOW CTPOKH
¢ OuHapHbIM KoaoM uncia) B kiaacce UsingDoWhileDemo ommcan crarndeckuii
MeToz coder(). ApDryMEHTOM METOZY TlepelaeTCs YUCIO0, & Pe3yJbTaTOM Me-
TOJI BO3BPAIIAET TEKCTOBYIO CTPOKY ¢ GMHAPHBIM KOZOM 3TOrO uncia. Me-
Toz coder() BBI3bIBAETCS B TJITABHOM METO/I€ Main() IPOTPaMMBbl, KOTOPBIN TaKKe
orrucan B kiacce UsingDoWhileDemo. To ecTh 3mech Hala cTpaTeTHs TaKas Ke,
KaK U B [IPeJIbIIYIIEM ITPUMEpE.

PaccMoTpum u poananusupyeM mporpaMMHbBIN KO/ TIPUMEpa.

Jluctunr 4.4. NMporpammHbin kog npoekTta UsingDoWhileApplicaion
import javax.swing.JOptionPane;

// Knacc ¢ maeHbIM METOROM NPOrpaMMbl:

class UsingDoWhileDemo{

// Cratuyeckuii meTop, Ans onpejieneHus GuHapHoro
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// opa (pe3ynbTat MeTofa) uucna (aprymeHT MeTopa):
static String coder(int number){
// TeKcToBas nepeMeHHas As 3aMuCK pesynbTaTa:
String s="";
// Yncno gns BulyMcneHus GruHapHOTo Kopa:
int n=number;
dof

// [lobaBneHue K TEKCTOBOIA CTPOKE S CneBa

// 04epenHoro napamMeTpa B GUHapHOM NpeaCcTaBaeHNM:

s=(n%2)+s;
// 3HaueHue nepeMeHHON N yMEHbLAETCS B fiBA Pasa:
n/=2;
}while(n!=0);
returns;
}
// TnaBHblit METO NpOrpaMMbi:
public static void main(String[] args){
// TekcToBas nepemeHHas AN 3anuck 3Ha4eHus
// w3 nons BBOJA B IMANOTOBOM OKHE:
String input;
// Ha3BaHue gns guanorosbix OKOH:
String title="Bbiuncnenne bunapHoro koga";
// OTobpaxeHue AUanoroBoro OkHa Ans BBOAA YuCna:
input=JOptionPane.showInputDialog(null,
"Beepure Lenoe yucno", // Hagnucy Hag nonem BBOA
title, // Ha3BaHue okHa
JOptionPane.QUESTION_MESSAGE // Tun nuktorpammbl
)i
// Ecnv nonb3oBartenb He BBEN YUCAO:
if(input==null){
// 3aBeplueHue BINONHEHUA MPOrPaMMbI:
System.exit(0);
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}

// Onpepnenenue Yucna Ha OCHOBE TEKCTa:

int num=Integer.parseInt(input);
// Onpenenenue GuHapHoro Kopa:
String code=coder(num);
// TeKCT AnA 0TOOPAXKEHUA B AUANOTOBOM OKHE:
String text="Bbl BBENM ncno: "+num;
text+="\nbuHapHslit kog yucna: "+code;
// OTo6paeHue [ManoroBoro OKHa:
JOptionPane.showMessageDialog(null,
text, // Tekct coobuieHns
title, // Ha3BaHue okHa
JOptionPane.INFORMATION_MESSAGE // Tun nukTorpammbl

B reste metoma coder() oObsIBISIETCST TEKCTOBAsI MTePEeMEHHAst § ¢ HavyalbHBIM
3HaUEHUEM B BUJIEe TyCTOI TekcToBoli ctpoku (sutepan ""). [locie «3armos-
HEHUsI» JlaHHAs TIepeMEHHAs BO3BPAIIAeTCs Pe3yabTaToM Mmetoza coder().
Henouncnennas nepeMeHHast N B KAYeCTBE HAYAIBHOTO 3HAYEHUS TIOJTYYaeT
3HaYeHNe apryMeHTa MeTo/ia. BerancyieHns BBITIOJHSIOTCS B TEJIE OMepaTopa
nukia do-while. Tam Bcero 1Be Komanabl. CHavama KOMaHAON s=(n%z2)+s cieBa
K TEKyIeMy TeKCTOBOMY 3HAUeHUIO, Ha KOTOPOE CCHIJIAETCS TIepeMeHHas
s, moTuceIBaeTcs 0 Wn 1 — 0CTaToOK OT JeeHUS TEKYIeTo 3HAUeHUs Tepe-
MEHHOI N Ha 2. 3aTeM KOMaHJION n/=2 3HaYeHue MeEPEMEHHON N YMEHBIIIAeTCs
B /IBa pa3a (BBITOJHSIETCS IeJ0uncaeHHoe aenenne). OnepaTop 1UKJIA BbI-
MOJIHSIETCS, TIOKA ICTUHHO ycJioBue n'=0 (3HaueHue IepeMeHHOI N He PaBHO
HYJIIO).

B BETANM

Ecnu BbIMMCANTL OCTATOK OT AENEHUSA LIeNoro HeoTPULLATEIbHOMO YNC-
na Ha [Ba, TO MOMy4MM 3HadYeHue fnocneaHero paspsga B GuHapHOM
npeacrasneHnm Yncsaa. To ecTb eCin HEKOTOPOE YMCSIO MeeT BuHap-
Hoe npencTaBneHve a,a, ;... ,3,3, TO OCTaTOK OT AeNleHWUs AaHHO-
ro yucna Ha [Ba paBeH a,. [lanee, ecnv noAenvTb YUCI0 ¢ GUHAPHBLIM
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npeacTaBfeHneM a,a,_; ... 8,3,8, Ha ABa, TO NOJTY4YMM HYUCIO C BUHAPHBIM
KOAOM a,a,,_; ... 8,a,. [Apyrmmu cnosamm, LEfoHNCIIEHHOE AefleHne HeKo-
TOPOro Yncna Ha ABa pPaBHO3HAYHO OTOpPAaChIBAHMIO B OUHAPHOM npen-
CTaBJIEHMN 3TOr0 Yucna NocnegHero paspsga (Mnn mnagwero éuta).
Ha aTtom 6a3upyeTtcs Halla cTpaTerms BbldMcieHnst OBUTOBOro koga ons
yucna: Ha KaxaoM UMKIIe BblHUCASAS OCTaToK OT AeNeHUs NepeMEeHHON
n Ha ABa (BblpaxXeHue n%2), onpeaensiemMm 3Ha4yeHme Mmnagliero pa3psana,
a 3aTeM C NOMOLLbIO KOMaHAbl n/=2 «coBUraemM» BnpaBo bUTOBOE Npea-
CTaBJIeHMEe 3Ha4YeHUs NEPEMEHHON n Tak, 4TO NpeanocneoHun paspsg,
CTaHOBUTCS nocnepgHuM. Ha cnepytowem umkie oH ByaeT cumTaH kak
nocnegHui paspsaa. lNpouecc npogomkaeTcs A0 TeX Mop, Noka Tekyllee
3Ha4YeHne NePeMEHHON n He CTaHET PaBHbLIM HYJIIO.

Pesyaprar MeTosa coder() Bo3BpamaeTcss KOMaHIOM return s.

B rraBHOM MeToze TTporpaMMBI B TEKCTOBYIO TTepEMEHHYIO input 3amuchiBa-
eTcsl TeKCTOBOE TIPEICTAaBJIEHNE JIJIS 11€JI0TO YMCJIa, KOTOPOe MOJIb30BaTe b
BBOJIUT B TT0Jie BBOJIA TIEPBOTO IUAJIOTOBOTO OKHA. Ecau mosb3oBaTe b BhI-
TIOJTHUJI BBO/I, B TIEPEMEHHYIO NUM 3aITMChIBAETCS 3HAYeHUEe KOMaH 101 Integer.
parselnt(input), ipeacTaBsitoniee co60i pe3yIbTaT U3BJIEYEHUST 1IEI0T0 YNCIa
U3 TEKCTOBOTO 3Ha4YeHust input. Boruucsienre GUHAPHOTO KO/ BBITIOTHSIETCSI
WHCTPYKITMEH coder(num), a pe3yJibTaT 3aITUCHIBAETCS B TEKCTOBYIO IT€PEMEH-
HyIo code. ITosryyeHHble 3HaYEHUSA OTOOPAKAIOTCS B IUATOTOBOM OKHE.

Ha puc. 4.13 nokasaHo AuajloroBoe OKHO C ITOJIEM BBOJIa, B KOTOPOE BBele-
HO I[eJIoUncyIeHHoe 3HaueHue 90, IJIs KOTOPOro HY;KHO BBIYMCIUTH OMHAp-
HBII KO,

]

BeyMCAEHHE GUHERHOrD KOAR

= | EBoogure uence uwcno
oo

Puc. 4.13. B none BBOAA yKa3aHO YNCNO ANS BbIYUCIEHUS ero GUHApHOro koaa

ITocue NOATBEPKAECHNA BBO/IA ITOABJISAETCA AMa/IOTOBOE OKHO, KaK Ha PUC. 4.14.

‘Bemncnenne é;HEpHDI’O ®oga ..

@ Bl BBAK YHCN0: 90
Bunapueii kog wncna: 1011010

Puc. 4.14. B ananoroBom okHe yka3aHO MCXOAHOE YMCIO0 1 ero GUHapHBbI Ko,
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Hecnoxuo 3ameTuTh, uTO A7 yncia 90 MbI IOy TN GuHapHbI Koz 1011010,
KaK ¥ OJIKHO OBITb.

Onepatop uukna for

V oneparopa 1ukJIa for He camblii TPUBHATBHBINA CHHTAKCHC, HO, HECMOTPS Ha
9TO, OH JOCTATOYHO y100€eH B ucnosnbzosannu. [11ab1oH onucanus onepaTo-
pa nurJjia for TIpeacTaBJaEH HUXKE (}KI/IPHBIM H_IpI/I(bTOM BbI/ZICJICHDBI KJIIOYEBbIC
aJIEMEHTHI 11abJIoHa):

for(uHuumanuaunsiycnosue;uHKkpemeHT/nexpemenT){
// Komauppl

}

Hauwnaercst onucanne omnepaTopa ¢ KII0YeBOTO CJI0Ba for, TTociae KOToporo
B KPYIJIBIX CKOOKaX pasMeniaercst Tpu OJI0Ka MHCTPYKIU. Biioku pasmaesns-
I0TCsT TOUKOH ¢ 3ansiToil. [Tocse KpyTiibix CKOOGOK B (pUTYPHBIX CKOOKaX pas-
MEINAI0TCS KOMaH/1bl, (hOPMUPYIOIIUE TEJIO OIepaTopa IUKJIA.

@ HA SAMETKY

Ecnu Teno onepatopa umkna coctouT n3 Og4HOM KOMaHapl, TO PUrypHble
CKOOKIN MOXHO He ncnosb3oBaTb. OgHaKo 3To He camas bnecTswas naes
1 elo NydLle He 3/10ynoTpebnaThb.

Ecnu 610K MHCTPYKUNIA B GUIYPHbIX CKOOKax COCTOUT N3 HECKOJIbKUX KO-
MaHp, TO KOMaHabl Mexay coboli pasaensaTcs 3anaTbiMU.

Cxema BBITIOJTHEHHST ONepaTopa IUKJIa for WIIOCTPUPYETCST ¢ MOMOIIBIO
puc. 4.15.

KoMaHgb

ETopoit EGNoK:
Venoeue

NepEni GA0K TpeTHH GAOK

Puc. 4.15. Cxema BbinonHeHMs oneparopa uukna for
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Cravasia BBIMOJTHSIOTCS] KOMAH/IBI B TIEPBOM OJI0Ke (B KPYTJIBIX CKOOKAX MOC-
sie waceTpyKi for). O6braHO 9TOT GJIOK HA3BIBAIOT OJIOKOM UHUUUATUIAUUU,
II0CKOJIbKY TaM y[06HO pa3MelaTh KOMAH/Ibl [0 IPUCBANBAHIIO BCEBO3MOK-
HbIM TT€PEMEHHBIM HAYQJIbHBIX 3HAYEHU . DTU KOMAH/[bI BBITIOJIHSIOTCSI OJIH
¥ TOJIBKO OJIMH Pa3. 3aTeM MTPOBEPSIETCSI YCIOBUE, KOTOPOE Pa3MEIAeTCsT BO
BTOpoM Osioke B for-urcrpykimu (650K ycrosus). Ecam ycioBue uctTuHHoO,
BBITIOJTHSIIOTCST KOMAH/IBI B TEJIE OTIEPATOPA [IMKJIA, 4 3aT€M KOMAH/IbI B TPETh-
eM 6J1oke for-mHCTPYKINMK (HA3BIBAIOT OJIOKOM UHKPEMEHMA W 0eKpemeH-
ma, MOCKOJIBKY OOBIYHO B HEM Pa3MeEMNIAI0T KOMAaH/Ibl HI3MEHEHNST CIeTINKOB
U MH/IEKCHBIX TlepeMeHHbIX ). [Tociie 3Toro mpoBepsieTcst yCIoBIe BO BTOPOM
6JI0Ke, U [IPU €r0 UCTHMHHOCTH BBITIOJIHSIIOTCS KOMAH/Ibl B TeJie OllepaTopa
IIUKJIA ¥ B TPETheM OJIOKe, 3aTeM OIISITh TPOBEPSIETCSI YCIOBUE, U TAK JIAJIEE.
BoinosiHeHMe ollepaTopa IUKJIa 3aBEPIIAETCs], €CJIU MPU TIPOBEPKE YCIOBHSI
OHO OKQKETCST JIOKHBIM.

[Ipumep ucnosb3oBanusi oneparopa IUKJa for mMpepcTaBieH B MporpaMme
B sctunre 4.5. [Iporpamma npeinasnavdena /il BBIYUCIEHUST CYMMBI KBa/I-
paToB HATYPATHHBIX YHCEJI.

@ HA SAMETKY

Peyb nget o cymme Buga 12 + 2°+ 3° + ... + n°. IMeeT MECTO CoOTHoLLE-
Hre 12+ 2%+ 3%+ n” = (n(n + 1)(2n + 1))/6. JaHHas GOpPMyna MOXET MC-
NoMb30BaTLCS AJ1s1 MPOBEPKN PE3Y/ILTATOB BbIYMUCIEHNSI CYMMbI KBaapa-
TOB HaTypasbHbIX YMCES, MOMYYEHHBIX C MOMOLLIbIO ONMCLIBAEMON Aanee
nporpammb..

[IporpaMmMHBIii KO TpUMepa T0CTATOYHO MPOCTOii. PaceMoTpuM ero.

JluctuHr 4.5. MporpammHbin kop npoekta UsingForApplicaion
class UsingForDemo{
// TnaBHblit METOR NpOrpaMMbi:
public static void main(String[] args){
// UenouucneHHble nepemeHHble:
int s=0,k,n=10;
// BbluUCIEHME CyMMbI KBAZPATOB HATYPaNbHbIX YUCEN:
for(k=1;k<=n;k++){
s+=k*k;
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// TeKCT AnA 0TOOPaXKEHUA B OKHE BbIBOAA:

String txt="Cymma kBaaparos uncen ot 110 "+n+": "+s;
// 0To6paeHue pesynbTata BbIYUCTEHHIA:
System.out.println(txt);

BorurciieHust BBIOMHAIOTCS B MeToze main(). Tam oObsIBIISIIOTCST TPH 116710~
YUCIeHHbIe TTePEMEHHbIE: TlepeMeHHast S ¢ HadalbHbIM 3HadeHneM 0 (mepe-
MeHHAsT JIJIs 3aMUCH CYMMBI KBaJ[PaTOB HATYPAJNbHBIX YHMCEN), MHAEKCHAS
nepemerHas k (TepeMeHHast JIJIST TIOJICUETa KOJUYECTBA CIaraeMbiX) U Te-
peMeHHas N, 3HaYeHre KOTOPOU OTIPeiesisieT BEPXHIOI IPAHUILY JIJIsT CyM-
MbI. B omeparope 1ukiia for B mepBoM 6s10ke KOMaH 10l k=1 mpucBanBaeTcst
HavyaJbHOE 3HAYeHWe MepeMeHHON k. 3ateM mpoBepseTcs ycaoBue k<=n BO
BTOpOM OJioKe. IIpu MCTHHHOCTH YCJIOBUSI B T€JI€ TIMKJIA BBITTOJHIETCS KO-
Man/a s+=k*k, KOTOpOIi TeKyllee 3HAUEHKE [TEPEMEHHOI § YBEITUIUBAETCSI HA
BesmunHy k*k (K cymme mpubaBiisieTcst o4epeiHoe ciaraeMoe), MocJjie 4ero
KOMaH10i1 k++ B TpeTbeM 6JioKe B for-BoIpaskeHUN 3HaYeHUE WHIEKCHOM Tie-
peMeHHo# k yBenmuuBaercst Ha exunuily. Ha cieyioriem atame cHOBa Mpo-
BepsieTCs yCJIoBUe, U Tak fnajee. Oneparop IUKJA BbITIOJTHSIETCS, TIOKa UC-
TUHHO YCJIOBHE k<=N.

B PE3YJIbTATE BBIIIOJHEHNWA IIPOTPAMMbI B OKHE BbIBO/Ia TTOABUTCA CJIEAYIO-

1ee coobIeHue:;

Pe3ynbTaTt BbINOJIHEHUSA NPOrpamMmbl (U3 NUCTUHra 4.5)

Cymma kBagpatos yucen ot 1 go 10: 385

Jlerko IIPOBEPUTDH, YTO MbI ITOJIYUWUJIN IPAaBUJIbHOE 3HAY€HUE [1JId CYMMBbI.

CpaBHeHue onepaTtopoB uukKJa

OmnepaTops! IMKJIA TIO3BOJIAIOT CO3/[aBaTh JOCTATOYHO TMOKHE IIPOrPaMMHbBIE
kol [Tpryem oiHa 1 Ta e 3a1a9a MOKET ObITh PeaT30BaHa PA3HBIMHU CIIO-
cobaMU.

Kak mmocTpalmio paccMOTPUM HEKOTOPBIE CIIOCOObI peajin3aliii CJe/yro-
1ero 6J10Ka MpOrpaMMHOTO KOJIa U3 JIMCTHHTA 4.5 (KOMMEHTapUH y/IaJIeHbI ):
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int s=0,k,n=10;
for(k=1;k<=n;k++){
s+=k*k;

B TIepBy1o o4Yepeib CTOUT OTMETUTD, YTO IMEPEMEHHBIE MOKHO O6T)$IBJIHTB He-
ITOCPEACTBEHHO B TEJIE OIl€paTOpa IUKJIA.

Harmpumep, HUsKe TTOKa3aH parMenT Kojia, B KOTOPOM epemeHHast k 00bsiB-
JISIETCST HETTOCPEICTBEHHO B TepBOM OJ10Ke B for-mHCTpyKIHm:

int s=0,n=10;
for(int k=1;k<=n;k++){
st=k*k;

OjiHAKO TIOCKOJIbKY ITepeMeHHbBIE TOCTYITHBI B TIpe/ieiaX Toro OJI0Ka, T/ie OHU
00bsBIIEHBI (2 6JIOK OIpeesisieTcst Mapoil GUrypHBIX CKOGOK), TO MepeMeH-
Has k B TaHHOM cJrydae Oy/IeT 0CTYIIHA TOJIbKO B TeJle OllepaTopa UK/ 1 He
OyJeT JOCTYIIHA 3a €ro MpeieIaMu.

Kak ormeuasioch panee, 610K1 B for-BbIpakeHUN MOTYT COIEPKATH HECKOJIb-
Ko KoMaH 1. Takast cuTyanust npejicTaBjieHa HIKe:

int sk,n=10;

for(k=1,5=0;k<=n;s+=k*k k++);

31ech HavaJbHbIE 3HAYEHUs MTePEMEHHBIM Kk M § IPUCBAMBAIOTCS B IIEPBOM
6JI0Ke omepaTopa IMKJ/IA, a KoMaHa s+=k*k 13 Tesa onepaTopa LKMKJIA BbIHE-
ceHa B TpeTHii 6JIOK (B pe3yJibTaTe TeJo ollepaTopa IUKJIa He COMEPKUT KO-
MaH).

Ko, B KoTOpOM B otiepatope IuKJIa for Koria mepBblii 1 TpeTwii 6JI0KY myc-
TBI€, BBITJISIIUT CJIEAYIONINM 00PasoM:
int s=0,k=1,n=10;
for(;k<=n;){
st=k*k;

k++;
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[TycThiM MoOsKeT ObITH U BTOPOit 6510k (610K yesoBust). B takoMm cirydae mo-
Jydaem hopMaibHO GECKOHEYHBIIT O1IepaTop IHUKJIa (TO eCTh YCIOBHE CUNTA-
€TCSI UICTUHHBIM ):

int s=0,k=1,n=10;
for(;;){
if(k>n) break;
s+=k*k;

k++;

Jln1st BBIXO/1a U3 orlepaTopa IMUKJIA Mbl UCIIOJIb30BAIM MHCTPYKIUIO break, Ko-
TOpasi BBITIOJIHSIETCS B YCJIOBHOM OTIEpAaTOPE MTPU KCTUHHOM YCJIOBUM k>N,

Jlnst cpaBHEHUS, TOT e GJIOK KOZIa C UCIIOIb30BAHKMEM OIlepaTopa IukKJa while
MOT ObI OBITH PeATM30BaH CJIELYIOIINM 00Pa3oM:

int s=0,k=1,n=10;
while(k<=n){
s+=k*k;

k+;

[IpakTryecky HAEHTUYEH eMY TaKOH KO, B KOTOPOM HCIIOJIb30BaH OIIepaTop
nukia do-while:
int s=0,k=1,n=10;
do{
st=k*k;
k++;

}while(k<=n);

[IpaBma, B crydae ¢ onepatopom do-while KOMaH/IBI B TeJIe TIUKJIA BBITTOTHSIOT-
¢ KaKk MUHUMYM OJIUH pa3 (TIepBBIi pa3 yCIOBHUE TTPOBEPSIETCS TTOCIE TOTO,
KaK BBITTOJIHEHBI KOMAH/IbI B TeJse TKa). [Ipu momoskuTebHbIX 3HAUEHUSIX
TepeMeHHOH N 3TO He MPUHIUITHATIBHO. Ecu ke mepeMeHHOH N TPUCBOUTD
OTpUIATEIbHOE UJIU HYJIEBOE 3HAUYEHNE, TO KO/l Ha OCHOBe oreparopa do-while
Oyner jaBaTh IS IEPEMEHHO § MHOE 3HAYEHWE, TI0 CPABHEHUIO C TIPOYUMHU
pPaccCMOTPEHHBIMH BBITIIE KOJAMU.
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Onepartop BblIOOpa

ITouku sasuvu nepuenvie, 20106bL UYUbU C UECHO-
xom... Ukpa uepnas, xpacnas... /la, 3amopcras
uKpa, 6axKIancannas.

N3 x/¢ «HMean Bacunvesuu mensem npogeccuio»

Omneparop BbI6Opa switch II03BOJIAET BHIIOIHATD Pa3Hble OJI0KK KOMAH B 3a-
BHCHUMOCTU OT 3HAYeHUs HEKOTOPOIO BBIPAKEHM. BaskHoe orpaHuYeHue
COCTOUT B TOM, YTO BbIpaK€HUE MOKET ObITh JIMOO LEJIOYUCAEHHBIM, JTHO0
CYMBOJIbHBIM.

Omnucanue orepatopa BEIOOPa HAUMHAETCSI ¢ KJIIOYEBOTO CJI0Ba switch, ociie
KOTOPOTO B KPYTJIbIX CKOOKaX yKa3bIBaeTcsl MpoBepsieMoe Bbipaskenue. Teso
orepaTtopa BbiOOpa 3akiouaercs: B purypHbie CKOOKU. B HUX ofuH 3a apy-
TUM CJIELYIOT Case-OJIOKH:

*  IIOCJIE KJIIOUEBOIO CJIOBA Case YKa3bIBAETCSA KOHTPOJIbHOE 3HAUCHUE, KOTO-
poe Oy/IeT CpaBHUBATHCST CO 3HAUYEHMEM BbIPAsKEHHS;

¢ IIOCJIE KOHTPOJIBHOI'O 3HAYEHUA CTAaBUTCA IBOETOYNE;

e J1ajiee CJIEMYIOT KOMaH/Ibl JAHHOTO Case-0JI0Ka, KOTOpble 00BIYHO (HO He
BCer/la) 3aKaHYMBAIOTCS] MHCTPYKIUeli break;

*  IOCJIEJHUM MOJKET YKas3bIBaThCs OJIOK, TOMEYEHHBIN KIIOUEBBIM CJIOBOM
default.

OO6mumii cuHTaKCHC ollepatopa BbIOOpa OIpeleseTcss TaKuM IabJoHOM
(sKMpHBIM TPU(TOM BBIIETIEHBI KITIOUEBbIE AJIEMEHTHI MTa0I0HA):
switch (BbipaxeHue){
case 3HaveHue:
// KomaHppl
break;
case 3HaveHue:
// Komanpl
break;
// Bpyrue case-6noku
case 3HaveHue:
// Komangbl
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break;
default:
// Komanzpl

Obmrast cxema BBITIOJIHEHNST OMEPATOPA BHIOOPA MILTIOCTPUPYETCST € OMO-
bio puc. 4.16.

EBapaxeHne
B switch-MHCTPYRUMM

- =
| cornagenune J
s >

CpaBHeHHe
B case-6noKe

KoMaHaH Brealk
B case-BlokKe

—x
L HeT coBnageHus /I

CoBnageHne )

Y
CpaBHeHua KomaHas
B case-BloKe B Case-6loKe break
H
e !
[ Her cosnanamm) v
—_—
| CoBnageHHe
CpaBHeHHe KoMaH sl
break =
B case-6BloKe B case-GNoke

( HeT coBnafeHus j'l

Komanas
Bdefault-6noke

Puc. 4.16. Cxema BbINoJIHEHNS onepaTopa Belbopa

[Ipu BBITIOJIHEHUH OTepaTOpa BHIOOPA BBIYUCISETCS 3HAYECHIE BBIPAKEHMUS,
YKa3aHHOTO B KPYTJIBIX CKOOKaX MOCJ/e KJIIOYEBOTrO CJ0Ba switch. 3ateM BbI-
YHCJIeHHOe 3HAYeHNE CPABHNBAETCS C KOHTPOJBHBIMYU 3HAYEHUSIMH, yKa3aH-
HBIMH B (ase-0JIOKaX — MPOTIECC MPOIOJIKAETCS 10 TIEPBOTO coBaserHust. Kak
TOJIBKO COBIIAJIEHNE 3HAYEHUI HAIIeHO, HAUMHAIOT BBITIOJHATBCS KOMAH/IbI
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B COOTBeTCTByIOHIeM Case'6ﬂOKe. HI/IKaHTHOCTb CI/ITyaHI/II/I B TOM, 4YTO BBIIIOJI-
HSAIOTCS OHU He 10 OKOHYaHK OJI0Ka, a 10 KOHIIa oneparopa nukia. IIpomte
rOBOPSI, KOMAH/Ibl BBIIIOJHSIOTCS HE TOJIBKO B TOM Case-OJIOKe, Te HallJeHo
COBIIaJIeHNe 3HAYEHWI1, HO U B cieAyomux 610Kkax. UToObl BHIIOIHEHTE KO-
MaH/I IPeKPaTUIOCh PaHbllle, KCIOJIb3YIOT MHCTPYKIMIO break. B wacTHoCTH,
ecJI HeoOXOAMMO, YTOOBI BBITTOJIHAINCH KOMAH/LI TOJIBKO B TOM OJIOKe, T7Ie
HMMeeT MEeCTO COBIaJIeHIe 3HAYeHUST BhIPAKEHUST 1 KOHTPOJIbHOIO 3HAUEHMS,
6JI0K 3aKaHUMBaeTcst MHCTpyKiuei break. [Tocreanum HeobsizaTebHbIM 0J10-
KOM MOKeT ObITh default-6ox. Komananr B default-6s10ke BBIIOIHAIOTCS, €cn
IIPU IIPOBEPKE KOHTPOJIbHBIX 3HAYEHUH B Case-0JI0KAaX COBIIAJEHUI CO 3HAUYE-
HUeM BbIpakeHust He ObL10. TTockosbky default-6710K siBJIsIETCST TTOCTIEAHIM,
B KOHIIE 9TOr0 OJIOKAa MHCTPYKIIMIO break He MCIIOIb3YIOT.

@ HA SAMETKY

Mcnonb3oBaHne MHCTPYKLUMK break onepaTopoM BbiGOpa He orpaHuyMBa-
etcsl. IHCTpykumio break MOXHO Mcnonb3oBaTh s 3aBepLUeHUs paboTbl
onepaTtopa umkna.

Hebomb1m01 ipriMep UCTI0Ib30BaHISI OTlepaTopa BIGOpa IIPeICTaBIIeH B PO-
rpamMe B sicTrHTe 4.6. B mporpamme (KpoMe TJIaBHOTO METO/Ia IIPOTPAMMBI )
B KJacce UsingSwitchDemo ormcano /iBa cTaTUYECKUX METO/A, B KaXKIOM M3 KO-
TOPBIX UCTIOJIB3YETCsT onepatop Bbibopa. Metomom getDay() o HOMepy AHs
HeJlesI BO3BPAIIIAeTCsl TEKCT ¢ HazBaHueM JHs. MeTtonoMm testDay() mo Home-
Py [IHsI HeJIeI BO3BPAIIAETCST TEKCT, OIIPEeJISTIONTIiA Oy AHUIN 9TO [IeHb NN
IIPa3HUYHBIM. B riiaBHOM MeTo/ie IPOrpaMMbl yKa3aHHbIE METO/IbI BBI3bIBA-
IOTCS C Pa3HBIMU apryMeHTaMu. Terepb pacCMOTPUM MTPOTPAMMHBIH KOJI.

Jluctunr 4.6. MporpammHbiii kop, npoekTa UsingSwitchApplicaion
class UsingSwitchDemo{
// MeTon ins onpenieneHns Hs Hefienu no HoMepy:
static String getDay(int num){
// TekctoBas nepeMeHHas Ans 3anucy peynsrara:
String day;
// Onepatop BbiGopa AN ONpeAeneHns fHA Hepenu:
switch(num){
case 1:

day="nioHegenbHuK";
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break;
case 2:
day="BTOpHUK";
break;
case 3:
day="cpepa";
break;
case 4:
day="uetsepr";
break;
case 5:
day="naTHuua";
break;
case 6:
day="cy6601a";
break;
case7:
day="BocKpeceHbe";
break;
default:
day="Heu3BecTHo";
}
// Pe3ynbTar MeTopa:
return day;
}
// MeTog anst onpefeneHus OyAHUX U BLIXORHbIX AHEIA:
static String testDay(int num){
// NepemeHHas Ans 3anucy pesynbrara:
String day;
// Onepatop Bbibopa Ans onpefeneHus
// BymHux u paboumx gHeit:
switch(num){
case 1:
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case 2:
case 3:
case 4:
case 5:
day="bynHuil nexb";
break;
case 6:
case 7:
day="BbIX0AHOI fieHb";
break;
default:
day="Heu3BectHo";
}
// Pe3ynbTar MeTopa:
return day;
}
// [naBHblil METOR NPOrPaMMbI:
public static void main(String[] args){
// Onepatop uukna:
for(int k=0;k<=8;k++){
// BbI30B CTaTMYECKMX METOLOB:
System.out.println(k+": "+getDay(k)+"\t- "+testDay(k));
}
}
}

PeSy.TIbTaT BbIIIOJIHEHHWA ITPOTPAMMBbI ITPE/ICTABJIEH HUKE!

Pe3ynbTaTt BbINOJIHEHUSA NPOrpamMMmbl (U3 NMcTUHra 4.6)
0: HEM3BECTHO — HEM3BECTHO

1: noHegenbHUK — OyAHHIt feHb

2: BTOPHUK — OymHUit ZeHb

3: cpepa — ByaHUit feHb
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4: yetBepr — OypHuil feHb
5: NATHULA — BynHMit feHb
6: cy66ota — BbIXOHOM feHb

7: BOCKpECEHbe — BbIXOZHOM [ieHb

8: HeM3BeCTHO — Heu3BeCTHO

B tese metona getDay() mo 3HAYEHUIO 1ETOYMCIEHHOTO apTyMeHTa Num ¢ T10-
MOIIIbIO OIl€EpaTOpa BbI60pa OIIPpEAEIIAETCA 3HAaUEHE TEKCTOBOM HepeMeHHOﬁ
day, KOTOpad B UTOre€ BO3BpAlIA€TCA PE3YJAbTATOM METO/IA. HpI/I 9TOM 3Ha4e-
HUAM apryMeHTa B Inalla30HE OT 1 a0 7 COOTBeTCTByIOT Ha3BaHUA IIHeﬁ HE-
JIeJTH, a J7TST TPOYNX YMCTOBBIX 3HAUEHUH METOZIOM BO3BPAIIaeTCd TEKCTOBOE
3HAYEeHUe "Hen3BecTHo".

[Toxoskas cutyanms mmeeT Mecto B MeTo/1e testDay(), HO TaM BapraHTOB MEHB-
1e: JIJIs YMCJIOBbIX 3HAaYEeHUH aprymeHTa oT 1 10 5 Bo3BpalliaeTcsl 3HayeHue
"OynHUi JeHb", LI 3HAYEHUI apryMeHTa 6 u 7 BO3BPAIAeTCsl 3HAUEHUE "BbIXOL-
HOi eHb", & JIJIsT TPOYMX 3HAUEHUI apryMeHTa BO3BPAIAETCsI 3HAUEHUE "Hen3-
BectHo". UToOBI He yOJMPOBATh OJMHAKOBBIE KOMAH/[bI OTAEIBHO JIJIsl KaK/10-
ro case-0J10Ka, Mbl HEKOTOPbIe OJIOKM OCTaBUJIH TTyCThIMU. Takue GJOKK Bee
PaBHO TIPOBEPSIOTCS, W TIPABUJIO OCTAETCS HEM3MEHHBIM: TIPY HAJIUYUU COB-
TaJIeHVsI TIPOBEPSIEMOTO BBIPAKEHMSI 1 KOHTPOJILHOTO 3HAUYEHUSI B Case-0JI0Ke
BBITIOJTHSIOTCS BCE KOMAH/IBI OT MECTA COBIAJIEHS JIO KOHIIA TeJIa OllepaTopa
BBIOOpA WITH TIEPBOIT HHCTPYKINH break.

B riraBHOM MeTo/ie TPOTpaMMBI 3aITyCKAeTCsI O1IepaTop KA, B KOTOPOM T1e-
pemenHast k mpoberaet 3HadeHNsI B AuarnasoHe ot 0 10 8 BKIoYnTe bHO. [ist
KaKIOTO 3HAYEHUS MepeMeHHOH k BbI3piBaioTcs MeTonnl getDay() m testDay()
C COOTBETCTBYIOIIUM apTyMEeHTOM. Pe3ybTaThl BBI30BA METOIOB BBIBOJSTCS
B OKHO BBIBOJIA.

(G) HA BAMETKY

B TekcTe Mbl ICNONb30BaNM yrNpaeasiowmii CMMBon \t, NPeACTaBAAOLWNA
Cco60W MHCTPYKLIMIO BCTABKM CUMBONA Tabynaumu.

Pe3iome
Ecnu mot donycmum 6ecnopsdox 6 dokymenmauuu,
NOMOMKU HAM TMO20 HE NPOCMAM.

Hs x/¢p «<Tocmws us 6yoyuwezo»
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YcnoBHbIin oreparop if MO3BOJISIET BBIOJHITDH pasHbie GJOKH KOMaH/I
B 3aBUCUMOCTHU OT HCTHHHOCTH WJIU JIOKHOCTH HEKOTOPOTO YCJIOBUS. Y C-
JIOBUE YKa3bIBAETCS B KPYTJIBIX CKOOKAX MOCJIE KJI0UeBoro ciosa if. Ecin
YCJIOBHME MCTUHHO, BBIMOJHsIETCS OJIOK KOMaH/ B (DUTYPHBIX CKOOKax
nocsie if-uncTpykumu. Ecim ycsioBre JI0KHO, BBITOTHSIETCS OJIOK KOMaH/|
(B purypHbIX CKOOKaxX) MOCJIE KIHYEBOro cJioBa else. Takske cyiiecTByer
yrpoiieHHast hopma ycIoBHOTO orepatopa Oe3 else-010Ka.

Omneparop BbIGOpa switch MO3BOJISIET BBIMOJIHITH PasHble OJIOKU KOMAHI
B 3aBUCHUMOCTU OT 3HAY€HUsI HEKOTOPOTO BbIpaskeHUs (UUCIOBOTO MJIN
cumBoJibHOTO TUMA). [IpoBepsieMoe BhIpaskeHUe YKA3BIBAETCS B KPYTJIIBIX
ckoOKax mocJie KI0ueBoro cioBa switch. /lamee ciremyior 610KM KOMaHI,
Kaxapiit 6JI0K HaYMHAETCST KJIIOYEBBIM CJIOBOM (ase, ITOCJE KOTOPOTO
YKa3bIBAeTCsl KOHTPOJIbHOE 3HAUYeHUE. 3HAUEHNE BhIPAKEHUSI TI0CJIE/10-
BaTEJIbHO CPABHUBAETCS C KOHTPOJBHBIMU 3HAYEHUSIMU B Case-OJIOKaX J10
1epBOro coBMajienus. Eciiu coBrajienue Hai/IeHO, BBITIOJTHSIOTCS KOMAH-
JIbl, HAYMHASI C COOTBETCTBYIOIIETO Case-OyioKa. KoMaH/[bl BBITIOJIHSIOTCS
JI0 KOHIIA TeJIa orieparopa BbIOOPa MJIU MTOKA He BCTPETUTCS HHCTPYKIUS
break (1moaToMy 00OBIUHO Case-OJIOKM 3aKaHYMBAIOTCS MHCTPYKIMeN break).
B omnepaTtope Bbibopa MoskeT ObITh default-6,10K, KOMaH/bI KOTOPOTO BbI-
MTOJTHSIIOTCST, €CJIM TIPY CPABHEHWH 3HAUEHUSI BBIPAYKEHUSI C KOHTPOJIbHBI-
MU 3HAYEHUSAMU COBIIAJIEHUN HE HANIEHO.

Omneparop mukJia while o3BoJisieT MHOrOKPAaTHO BBITIOJTHSITH OJIOK KOMaH/I.
[Tocse km04eBOTO C10Ba While B KPYTJIBIX CKOOKaX YKa3bIBAETCS HEKOTO-
poe ycioBue. Eciin ycioBre MCTUHHO, BBITTONHSIOTCS KOMAH/IBI B TeJe
omnepaTopa 1ukia (pasMenaoTes B GUIypHbIX ckoOKax mocJie while-mrc-
tpyknun). [locse BbITIOTHEHNsST KOMAH/ CHOBA TIPOBEPSIETCST YCIOBUE,
U TaK JIajiee: st POAOJIKEHMsI BBIIOJTHEHUST OTIepaTopa IUKJIa He0OX0-
JIAMO, YTOOBI ITPU TIPOBEPKE YCJIOBHSI OHO OBLJIO MCTHHHBIM.

Omneparop 1ukJa do-while HarromuHaeT onepaTop nukia while, ogHako nme-
et 6ostee CIIOKHBIN cuHTakcuc. OTucanme omepaTopa HAUMHAETCS C KJTIO-
4eBoro cyioBa do, Tocsie KOTOPOro B (DUTYPHBIX CKOOKAX pasMeniaercst
6s10k koman/1. ITocse 6i0Ka KOMaH/I yKa3bIBaeTCsl KJItoUeBoe cJIoBO while
U, B KPYTJIBIX CKOOKaX, yCI0BHe (BbIpaskeHre, BO3BPAIaloliee 3HaYeHUe
siorndyeckoro tuma). IIpu BeIoTHEHWY OnepaTopa IUKJIA BBITOJHSIOT-
cs1 KOMaH/Ibl B (PUTYPHBIX CKOOKaX, IMOCJIE Yero MPOBEPSIETCS YCIOBHE
B while-uncTpykuuu. Eciin ycioBre MCTUHHO, KOMAH/bl BBIIOJIHSIOTCS
ellle pas, MocJie Yero CHOBA BBITIOJTHSIETCS YCJIOBUE, U Tak Jajee. Boimos-
HEeHMe OTepaTopa IUKJIa TPEKPANaeTcs, KOraa Mpyu MPOBEPKe YCAOBU
OHO OKA3bIBAETCST JIOKHBIM.
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Onucanue onepatopa LuKJa for HAUMHAETCS ¢ KII0YEBOro ¢aosa for, moc-
Jie KOTOPOTO B KPYIJIbIX CKOOKAX yKa3bIBaeTCsl TPH GJI0KA MHCTPYKIUIA.
Biioku Mexay coboil pasiessiorest ToukaMu ¢ 3ansitoi. Ecin B 6s10ke
HECKOJIBKO KOMaHJl, OHU pasfesIsaiorTcs 3ansaTbiMu. KoMaHabl B IIepBOM
6JI0Ke BBIIIOJHAIOTCS TOJLKO OJWH pa3 B Havajle BHIIOJHEHUs OIIePaTO-
pa IKKJIa. 3aTeM IPOBePSIeTcs: yCaoBre Bo BTopoM Gioke. Ecau ycio-
BU€ UCTHHHO, BBIOJHSIOTCS KOMaH/bI B TeJie oneparopa 1ukiaa (610K
B QUTYPHBIX CKOOKAX HOcIe for-MHCTPYKIK), 3aTeM KOMaH/Ibl B TPEThEM
6s0ke B for-uncrpykimu. Iocsie 3TOro MPoBepsieTcs: yCIOBKE, U TaK Ja-
Jiee. BoinosiHeHne onepaTopa 1uK/Ia MPEeKPaIaeTcs, eciu IIpu IPOBEpKe
YCJIOBUSI OHO OKA/KETCsI JIOKHBIM.



IELEERS
MACCUBbLI

Kax 2060pum naw dopozoii we@, 6 nawem dene
21a8HOE — IMOM CAMDLIU PEATUSM.

U3 x/p «bpunnuanmosas pyxas

B sT0i1 TmaBe MbI 06CyIuUM Maccussbl. Maccus TpeacTaBisieT coboil Habop
OJIHOTUITHBIX JIAHHBIX, 00beIMHEHHBIX 00TUM nMeHeM. J[0CTyIT K s1eMeHTy
MacCHBa BBITIOJIHSIETCS Yepe3 UM MAaCCUBA U MHAEKC WJTH WHIEKCHI, NIeHTH-
(putupyionme MecTo, UM «IO3UTINIOY, d7TeMeHTa B MaccuBe. CyliecTByeT
TaKoe TIOHATHE, KaK PA3MepHOCMb MAcCUBa, — 9TO KOJIMYECTBO WHAEKCOB,
HEOOXOMMBIX JIJIsI OZIHO3HAYHOI HaAeHTH(DUKAIIMK dIeMeHTa MaccuBa. Teo-
PETHUYECKH MACCHB MOKET ObITh MpakTH4YecKu Jio6oi pasmeproctu. Ho Ha
[PAKTHKE MaCCHBbBI Pa3MEPHOCTU OOJIBIIEN, YeM [[BA, UCIIOJIB3YIOTCS PEIKO.
HauboJiee pocTbIMU SIBJISTIOTCST 00HOMEPHBLE MACCUBBL.

OpHOMeEpHbIe MaCCUBBLI

Ilocmoponnue paszosopvt npexpamumyv. Onepa-
yus Havanacy. 3a muou!

U3 x/p «Cmapuxu-pasbounuxu>

B omnomepHOM MaccuBe aJieMeHT UAEHTUPUITUPYETCS € TIOMOTIBIO OHOTO
nHeKca. KommiecTBo 371eMEeHTOB B OTHOMEPHOM MacCHBe HAa3bIBAECTCS Pa3-
Mepom MaccuBa. Jlanee MBI paCCMOTPHUM TIPOIIECC CO3TAHUSA M MCIIOTH30Ba-
HUST OZIHOMEPHBIX MACCUBOB Ga30BBIX (IIPOCTHIX) THIIOB.

CospaHne ogHOMEpPHOro Maccmea

Maccus B Java coszgaercst NIpaKTUYeCKH TI0 TOI JKe cXeMe, YTO U 0ObeK-
Thl. A UMEHHO OODBSIBJISIETCST NEPEMEHHAS. MACCUBA, KOTOPAsT HE SIBJISIETCS
MacCHBOM, a JINTIb COAEPKUT CCHITKY Ha MaccuB. CaM MacCUB CO37aeTcCs
¢ moMoTIbIo omepatopa new. Takum 06pa3om, co3anme MacCuBa TMOIPasy-
MeBaerT:
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¢ 00bsABIEHUE IEPEMEHHON MACCUBA;

*  COOCTBEHHO CO3/IaHNE MAaCCHBa U 3aITChb CCbIJIKHU HAa 9TOT MAaCCHB B I1€peE-
MEHHYIO MaCCHBa.

HepeMeHHaﬂ MacCuBa O0bIBIAETCS HOZ[O6HO 0OBIYHOI HepeMeHHOﬁ, OJIHa-
KO I10CJIE I/IlIeHTI/I(i)I/IKaTOpa THIIA, OIIPEAEIAIONIETO TUIL 9JIEMEHTOB MaCCHBa,
YKa3bIBalOTCA ITyCTbhbl€ KBaJApaTHbIE cxobku. To ecTb KOMaH/la 00DbABICHUS
HepeMeHHOﬁ MacCHBa NIMEET TaKou BU/:

TUN[] MMS_nepeMeHHON;

HYCTBIG KBaJpaTHbIE CKOOKH MOYKHO YKa3bIBaTb HE ITOCJIE I/IHGHTI/I(I)I/IKZ:ITOpa
THUIIQ, a ITOCJIE UMEHU HepeMeHHOﬁ:

TN UMA_NEepeMeHHoM[];

Mpbr B 0OcHOBHOM Gy/IEM HCIOJIB30BaTh MEPBbIA CII0COO 0OBSIBIEHUS TIepe-
MeHHO! MaccuBa (KOT/Ia MyCThie KBA[paTHble CKOOKM YKA3bIBAIOTCS MOCJIE
UACHTI(hUKATOPA TUTIA).

Jlnst co3panust MaccuBa MCHOJB3YIOT OTIEPATOP New, TTOcCjie KOTOPOTO yKa-
3bIBAETCSI TUII AJIEMEHTOB CO3/1aBaeMOTo MaccuBa. Pazmep maccuBa (KOJH-
YeCTBO AJIEMEHTOB B MACCHBE) YKa3bIBAETCS B KBAJIPATHBIX CKOOKAX MOCJTIe
upeHTH(GUKATOPA TUTTA 9JIeMeHTOB MaccuBa. CiieloBaTeIbHO, TIPU CO3MAHUN
MAaCCHBa UCTIOJIB3YEM TaKOU MIabJIoH:

new Tun[pasmep];

[Ipu BRITTOTHEHNY KOMAHIBI C NeW-THCTPYKITHEN co3aeTcst MaccuB. Pe3yb-
TAaTOM WHCTPYKIIMEN BO3BpAIaeTcsl CChTKa Ha MaccuB. CCBIJIKY Ha MacCHB
3aIlMChIBAIOT B NMEPEMEHHYI0 MaccuBa. Takum oOpa3oM, BCst TIpolieypa 1o
CO3/IaHUIO0 MACCUBA U 3AITUCU CCBLIKU HA HETO B IEPEMEHHYIO MacCHBa pea-
JIN3YeTCsT KOMaH/IAMU CJIEYIOIIEeTo BU/Ia:

Tun[] nepemeHHas;

nepemMeHHas=new Tun[pasmep];

ﬂaHHbIe KOMaHIbI MOKHO O6'be[[I/IHI/ITb B OAHY:

TMN[] nepemeHHas=new Tun[pasmep];

Hampumep, Hi:ke TpuBeieHbI KOMAH/IbI, KOTOPBIMU CO3/IA€TCS MACCUB NUMS U3
TeCATH 27IEeMEHTOB THTA int, a TaK;Ke MaCCUB Symbs M3 TATH 2JIeMEHTOB THTIA char:
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// UenouncnenHblii Maccus:
int[] nums=new int[10];

// NepemeHHas maccva:
char(] symbs;

// Maccue cumsonos:

symbs=new char[5];

[Ipu obpareHny K MaCCHBY MCIIOJIb3YETCST IEPEMEHHAsT MACCHBA, KOTOPYIO
MbI Oy/1eM OTOXKIECTBIISITH C MACCHBOM. BMecTe ¢ TeM 1pu BBITIOJTHEHUH He-
KOTOPBIX OIepaIiii ¢ MacCHBaMu (TaKMMH, KaK TPHCBABAHIE MACCHBOB
WK TIepe/iaya MacCuBa apryMeHTOM METO/Y) CJIe/IyeT BCe JKe TIOMHUTD, YTO
riepeMeHHast MaCCHBA JIMIIb CChbllaeTcst Ha MaccuB. CUTYaIMIo NILTIOCTPUPY -
eT puc. 5.1.

NepeMennasn Maccuea MaccHs
Comnra | [T TT T

1> it

f \
§ THR[] MMS_nepeMeHHOM ) [= ) ( new THO[pasMmep] ;

S

Puc. 5.1. [lepemeHHas maccrBa CCblnaeTcs Ha MaccuB

O6paLL[€HI/I€ K 9JIEMEHTAM MaCCHUBa BbIIIOJIHAETCA TaK: IIOCJIE UMEHU I1€EPE-
MeHHOM MacCcuBa B KBaZpaTHbIX CKOOKax YKa3bIBA€TCA HWHACKC 3JIEMEHTA
MacCcCuBa.

Wapekcanust 2JieMEHTOB MacCHMBa HauMHAaeTcsI ¢ HyJist. [loaTromMy nHzekc 1mo-
CJIETHETO 2JIEMEHTA B MAacCHBE Ha eMHUILY MeHbIle pa3Mmepa Maccuba. Pas-
MEp MacCuBa, B CBOIO OYePE/lb, MOKHO y3HATh C TIOMOIIBIO cBOMCTBa length
MaccuBa. B wacTHOCTH, 3HaYeHEM BBIPA)KEHUS BUIA NepeMeHHan_maccusa.length
SIBJISIETCSI KOJIMYECTBO 3JIEMEHTOB B MaccuBe (pa3Mep MacCuBa), Ha KOTOPbIii
CCBLIAETCsI NepeMeHHas_MaccuBa.

HeGoub1moii ipuMep ¢ UCIIOIb30BaHUEM MacCHBa IPUBEIEH B JIucTHHTe 5.1.
B mpencrasienHoit mporpaMMe Ha OCHOBE HEOTPHUIATETBHOTO I[€JT0UHCIEH-
HOTO 3HAUeHWd, KOTOpOe BBOJUT II0Jb30BaTeb B II0Jie BBOJA, CO3/IA€TCS
1L[€JIOYNCIIEHHBII MACCUB, KOTOPBII 3aII0IHSIeTCS OMHOMUANIBHBIMU KOO du-
[MeHTaMU. 3aTeM 3HAYEHMsI 3JIEMEHTOB MacCHBa OTOOPAKAIOTCS B IMAJIOTO-
BOM OKHE.
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@ HA 3AMETKY

Mo onpeaeneHnio GuHOMMaNbHLIN KoadpduumeHT C.' = nl/(mi(n — m)!).
Mpu 3aaHHOM HUXHEM UHAOEKCE N BepxHui nHaekc 0 < m < n. Yepes
n!'=1-2-3-...-nob03Ha4yeH dakTopman Ymcna — NPon3BedeHne HaTy-
pasibHbIX YNCEN OT e4MHULbI A0 AAHHOMO YMCa BKIIOYMUTENBHO.
CyLLeCTBYIOT HEKOTOPbIE MPOCTbIE COOTHOLUEHUS Ans GUHOMUASBbHBIX
Ko3dduruneHToB. Hanprumep, HenocpeacTBEHHO N3 onpeaeneHns ou-
HOMUaNbHBIX K0addULMEHTOB cneayeT, 4To C/ " =C, C0=1,Cl=n
7 Cf = (n(n - 1))/2. Mbl Npn 3anosHeHNN Maccuea OyaemM MUCMOosb30-
BaTb cooTHolenne C' = C' -(n — m + 1)/m 1 To 06CTOATENLCTBO, YTO
cl=1.

PaccmoTpum 1 mpoananusupyeM IpOrpaMMHBIN KOJT IIPUMePA.

Jlnctunr 5.1. NporpammHbii ko npoekta UsingArrayApplication
import javax.swing.JOptionPane;
class UsingArrayDemo{
public static void main(String[] args){
// TeKCTOBbIE NEPeMeHHbIE NS 3aNuCH 3HaYeHUs B Noe
// BBOLA U HA3BaHWSA NS AUANIOTOBbIX OKOH:
String input title="buHommuanbHble KoabGuLmeHTs";
// 0TobpaeHue OKHa C NonemM BBOAA:
input=JOptionPane.showInputDialog(null,
// Hapnucb Hag nonem BBoga:
"VKamuTe 3HaUEHUe HIKHEro uHaeKca",
// HasBaHue okHa:
title,
// Tun nuKTOrpaMmbl:
JOptionPane.QUESTION_MESSAGE
);
// Ecnn nonb3oBaten OTMeHUN BBOA:
if(input==null){
// 3aBeplueHune BbiNoNHEHUS NPOrpaMMbl:
System.exit(0);
}
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// NepemeHHas s 3anuck 3HaYEHUS HUKHETO MHAEKCa:
intn;
// OnpepneneHue YUCNOBOTO 3HAYEHUA HA OCHOBE TEKCTa:
n=Integer.parselnt(input);
// NpoBepKa KOPPEKTHOCTM YUCNOBOTO 3HAYEHUS:
if(n<0){ // Ecnu BBEAEHO HEKOPPEKTHOE 3HaYeHMe
// 0TobpaxeHue ManoroBoro okHa:
JOptionPane.showMessageDialog(null,
// TekcT coobuienms:
"YKka3aH HeBepHblil napametp!”,
// HasBaHue okHa:
title,
// Tun nuKTOrpammbl:
JOptionPane.ERROR_MESSAGE
):
// 3aBeplueHine BLINONHEHMUS NPOrpaMMbi:
System.exit(0);
}
// Co3naxue maccusa:
int[] binoms=new int[n+1];
// 3HayeHue NePBOro 3NeMeHTa MacCHBa:
binoms[0]=1;
// TekcT pnst 0T06paeHus B LUaNOroBOM OKHe:
String txt="Copepvmoe maccusa:\n| "+binoms[0]+" |";
// BblunCrIEHME 3HAYEHHIl INEMEHTOB MaCcCHBa:
for(int m=1;m<binoms.length;m++){
// 3HaueHue anemeHTa:
binoms[m]=binoms[m-1]*(n-m+1)/m;

// B TEKCT BONUCLIBAETCA 3HAYEHME 3NEMeHTa:

n,
I

txt+=" "+hinoms[m]+"

}

// 0T06paeHue AManoroBoro okHa:
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JOptionPane.showMessageDialog(null,
// TeKcr coobuieHus:
txt,
// Ha3BaHue okHa:
title,
// Tun nUKTOrpaMmbi:
JOptionPane.INFORMATION_MESSAGE

[Tpu BBITIOJTHEHUU TIPOTPAMMbI 0TOOPAKAETCS AMAJIOTOBOE OKHO C TI0JIEM
JUIsT BBOJIa 3HAYEHWS] HVJKHETO WHJEKCA BBIYUCISIEMBIX OMHOMHAJIbHBIX
Koo uimentos (peub 00 wHIAEKCe 7 B OGUHOMHUANIbHOM KOd(duimenre
C"). Beezientoe 1oJib3oBaresieM 3HadeHnue (B BU/IE TEKCTA) 3allMChIBAETCS
B IepeMeHHYyIo input. 3HaYeHNEe MTeEPEMEHHON TPOBEPSIETCS: €CJIU OHO PABHO
null (rycrast ceplika — Takoe 3HaYeHUe Y TiepeMeHHON Oy/IeT, eCJu T0JIb30-
BaTeJb 3aKPbLJ OKHO C TOJIEM BBOJA TETYKOM HA CUCTEMHOUN IHMKTOTPaM-
Me ¢ KpecTHKOM uJjin Tesiknys knorky Cancel), To komanoii System.exit(0)
BBITIOJTHEHWE TTPOTPAMMBI 3aBEPIIAeTCs. B MPOTUBHOM ciydae KOMaH/OM
n=Integer.parselnt(input) B 1eJIOUNCTIEHHYIO TIEPEMEHHYIO N 3aMKUCHIBAETCS Pe-
3YJIbTAT «U3BJIEUYEHUST> U3 TEKCTOBOU MepeMeHHOM input 1eJ0unCIeHHOTO
3Hauenust. [loryyennoe 3nauenue mpoBepsieTcsl Ha KOPPEKTHOCTh. B vact-
HOCTH, OHO JIOJKHO OBITH HeOoTpUIaTeIbHbIM. [[09TOMY B YCIOBHOM OIle-
paTope TIpoBepsieTCsT ycJaoBHe n<0, U ecJM yCJOBUE UCTHHHO, TO CHAYaja
0TOGPaKAETCST OKHO € COOOIIEHNEM O HEKOPPEKTHOM 3HAYEHUH apaMeTpa,
10CJIe Y€ero MPeKPAIAETCs BbITIOJHEHNE IPOorpaMMbl. Eciiu 3aBepuiaTh 1mpo-
rpaMMy IPUYMH HET, TO KOMaH/I0# int[] binoms=new int[n+1] co3maercs maccun
binoms ¢ tiestourceHHBIMU 2JIeMeHTaMu. Padmep MaccuBa Ha eIMHUILY OOJTb-
111e 3HAYEHUsT TEPEMEHHON N.

@ HA SAMETKY

Ecnu HUXHWUIM nHaekc n ans GUHOMKUAaNbHbIX KOADPULMEHTOB C,T 3a4aH,
TO BEPXHUIN MHOEKC M NPUHUMAET 3HadeHma m=0,1,...,.n—Bceron + 1
3HayeHue. Takum 06pa3om, B 0OLLEN CIOXHOCTU cyllecTByeT n + 1 6u-
HOMMAsbHbIN KO3DDUUMEHT C HUXKHUM MHAEKCOM n. [oaTomMy pasmep
MaccuBa, npeaHasHayeHHoro Ans 3anmcm GuHoMUanbHbIX Koadduun-
€HTOB, Ha eauHULLY OOoNbLLE 3HAYEHUS HUXHEro MHAEeKca.
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3HaueHMe IEPBOMY 3JIEMEHTY MAaCCUBA IIPUCBAUBAETCsI KOMaH 0¥ hinoms[0]=1
(31ech Mbl yain, uto Cy = 1). 3HAYCHHS TPOYHM 3JIeMEHTAM [IPHCBANBAIOT-
csl B omepaTope IuKJaa. TaMm oObsIBJIsSI€TCS MHIEKCHAs TlepeMeHHast m, KO-
TOpasi omNpenesseT MHAEKC 3JeMeHTa MAaCCUBa, KOTOPOMY TIPUCBAUBAETCS
3Havenune. HavaspHOe 3HaYeHWe TIepeMeHHOI M paBHO 1, a oniepaTop mukJa
BBITIOJIHSETCS, TTOKa UCTUHHO ycaoBue m<binoms.length. 3nauenne BoIpake-
Hus binoms.length — aTo KoMyecTBO aTeMeHTOB B MaccuBe binoms. [Tockonmbky
B ycsoBuH m<binoms.length mcmop3oBaHO CTPOTOE HEPABEHCTBO, TO TTOCTE-
Hee 3HaY€HUE MEePEMEHHOI M, /I KOTOPOTO ellle BBIOJTHSIIOTCS KOMAaH/IbI
B TeJie 1UKJIA, PaBHO binoms.length-1 — 3HaveHue, HA €JMHUILY MEHbIIEE KO-
JINYECTBA 2JIEMEHTOB B MAacCUBE M PABHOE MHJIEKCY IMOCJEHETO 2JIEMEHTA
MaccuBa.

3a KaKAbIM IUKJ TIPU 3aJaHHOM 3HAUYEHWW IepeMEHHON M KOMaH0M
binoms[m]=binoms[m-1]*(n-m+1)/m Ha ocHOBe 3HAYEHUS TIPEABIAYIIETO JIEMEHTA
binoms[m-1] BeIYMCIISIETCS 3HAUEHME OUEPENTHOTO d1eMeHTa binoms[m].

Caenmyioteii KoMaHo txt+=""tbinoms[m]+" |" Bbrumcennoe 3HaYeHne (BMecTe
¢ npobesaMyu U PasfeauTeNbHON BEPTUKANBHOM YePTOI) <«IOMUCHIBACTCS»
K TEKCTOBOI IepeMeHHOl txt. Ee HauanbHOe 3HAYeHWE COMEPKUT BBOIHBIN
TEKCT, MHCTPYKIIUIO TIepexXo/la K HOBOW CTpPoOKe \Nn, 3HaUeHue MePBOTO 3Je-
MEHTa MAaCcCHBa M <«IeKOPaTHUBHbBIE» MPOOEJbl U BEPTHKAIbHBIE YEPTOUKH.
B wurore 10 3aBepiieHny ornepaTopa IHUKJIa MacCHUB hinoms 3amosiHeH GUHO-
MUATHHBIMHU KO PUIIMEeHTaMH, a TEKCTOBAs mepeMeHHad txt comepKuT (Ha
CaMOM JIeJIe CChLIAETCs] Ha TEKCTOBBI OOBEKT) 3HAYEHUST ITUX DJIEMEHTOB.
OcraeTtcst TOJIbKO 0TOOPA3UTh B IUATOTOBOM OKHE 3HaYeHHUE TIePEMEHHO txt,
4T0, COOCTBEHHO, U JICIACTCAL.

[Ipu 3amycke TMPOrpaMMbl Ha BBITIOJHEHUE MOSIBJISETCS AUATOTOBOE OKHO,
KaK MOoKa3aHo Ha puc. 5.2.

BMHOMUaNEHBIE KOSREHGHEHTS!

(2| YamuTe aHAUEHHS HHKHETO HHOGKCE
[10

Puc. 5.2. B none BBoAA yka3biBaeTCS 3HAYEHNE HUXHETO MHAEKCA
anst GUHOMManNbHbIX KO3DDULIMEHTOB

Ecau B moJie BBojia BBeZIEHO KOPPEKTHOE (HEOTPUIATEBHOE 11€JI0€ YKCJTIO)
3HaY€eHUe, TO Ha CJIEYIOINIEM dTalle TIOSBUTCSI OKHO CO 3HAUEHUSIMI OMHOMHM-
aJIbHBIX K03(DUIIMEHTOB, KaK II0Ka3aHO Ha puc. 5.3.
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En:unmmue CGELL N T

@ CORepKMMOE NHACCHBA:
11110145 120 | 210 | 252 | 210|120 1451101 1]

Puc. 5.3. Pe3ynbTat Bbl4MCNEHNA BUHOMUANbHBLIX KO3PPULMEHTOB

Ecmu B mioste BBO/Ia I10JIb30BaTEJIb YKa3aJl OTpHUIaTEJbHOE 1eJ10€ YNUCJIO, TO
ITOABUTCA OKHO, KaK Ha pHC. 5.4.

BuHomMuanksble ko3dduLneHTe. '

@ YEazaH HEEEPHEIR NapameTp!

Puc. 5.4. [laHHOE OKHO NOosSIBASIETCS NPU HEKOPPEKTHO YKa3aHHOM 3HA4YEHUN
ONS HUXKHEro MHaekca GMHOMManbHbIX KO3PPUUNEHTOB

Taxske HATOMHUM, YTO €CJTU B TIEPBOM JIMAJTIOTOBOM OKHe (CM. pucC. 5.2) menK-
HyTh KHONKY Cancel (W1 CHCTEMHYIO TTMKTOTPaMMY 3aKPBITHsI OKHA), TO
MporpaMMa IPOCTO TPEKPATUT BBITIOJTHEHWE W BTOPOE IMATIOTOBOE OKHO
oToGpaxKaThcst He OyIeT.

UHuumnanmnsauna ogHOMEpPHOro Mmaccmea

B paccmoTpennom BeITie prMepe Tocjie CO3/IaHns MacCHBa /i IPUCBANBa-
HUSI 3HAUEHUI €ro 3JIeMEHTaM MCII0JIb30BAJICS ONEPATOP IMKJIA, B KOTOPOM
nepeOupasich 3IeMEHThl MAacCHBa — BCE, 32 UCKJIFOYEHHEM 1epBoro (¢ Hy-
JIEBBIM MHJIEKCOM). Takoii mojxo/ BO3MOXKEH, €CJM 3HAUEHUS 2JIEMEHTOB
MaccHBa MOJAYNHSAIOTCS HEKOTOPOH «JIoruke». Ho aTo mMmeer MecTo maneko
He Bcerya.

Ecsu He mcmosb3oBaTh Omeparop IHUKJA, TO 3HAYEHUE KAKIOMY HJIeMeH-
Ty IIPUILIOCH ObI IPUCBAUBATH B SBHOM BHUJIE, UTO HE TOJBKO Heym00HO, HO
B GOJIBIIMHCTBE CJYYaeB IPOCTO HEBO3MOKHO. [109TOMY HEPEIKO HUCIIONb3Y-
0T MHOW MeXaHU3M, KOTOPBIN HA3BIBAETCS UHUUUAIUSAUUCH MACCUBA U CO-
CTOUT B TOM, 4YTO IIpU CO3/ITaHUK MaCCHBa /IJId €ro 3JIEMEHTOB B ABHOM BU/IE
YKa3blBAIOTCSI 3HAUEHUST, SHAYEHUS, KOTOPBIMU WHUIIUATU3UPYETCS MACCUB,
0(hOPMIISIIOTCS B BUJIE 3aKJIFOYEHHOTO B (DUTYPHBIE CKOOKU CIMCKa (3HAYEHSI
B CITMCKE Pa3IessTIOTCS 3 THIMM ), KOTOPBIH IPUCBANBAETCS B KaueCTBe 3Ha-
YyeHus IepeMeHHoil Maccusa. Hanpumep, Hike npuBeeHa KOMaHAa 00bsB-
JIEHHUST 1 MHULMAJIN3AIMH [EJ0YNCIEHHOIO MACCHBA U3 TPEX 3JIEMEHTOB:
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int[] nums={-1,2,1};

[TepBomMy aseMeHTy MaccuBa IPUCBAUBAETCS 3HAUEHUE -1, BTOPOU 3JIEMEHT
MaccuBa TOJIyYaeT 3HAYCHUeE 2, a TPETheMY 2JIEMEeHTY MPUCBANBAETCS 3HA-
yenue 1. AJIbTepHATUBHEIH CI0C00 0OBABICHIA M MHULUAIM3AIUU MACCHBa
MO/Ipa3yMeBaeT UCIIOJIb30BaHUE OIIePATOPA New:

int[] nums=new int[]{-1,2,1};

37ech MbI TTOJIy4aeM TaKOU JKe pe3yJbTaT, KaKk U B IPEbIAYIIEeM cIydae, HO
MHCTPYKILMS HEMHOTO JUIMHHEE.

Kax mprmep oObsIBIEHNST U MHUAIMATH3ANUN MACCHBOB PACCMOTPUM TPHU-
Mep, B KOTOPOM CHavajia 0ToOPakaeTcst IMaJOroBOe OKHO C PACKPBIBAIOIIIM-
Cs1 CIIMCKOM. B packpbIBalonieMcsi CIIMCKe BHIOMPAETCsT Ha3BaHUE )KUBOTHOTO
(801K, 1Ca, MeOBEOb NN €HOM), IOCJIE Y€TO OTKPBIBAETCSI HOBOE TUAIOTOBOE
OKHO C COOTBETCTBYIONMM M300paskeHreM. B riporpamMme Mbl peain3yem Ha-
3BaHWsI JKUBOTHBIX M HazBaHUst (hailIoB ¢ MX M300PasKEHUSIME B BUJIE TEKCTO-
BBIX MACCHUBOB (3JIeMEHTaM1 MAaCcCHBA SIBJISIOTCS TEKCTOBbIE 3HaYeHus ). [Ipn
HTOM MACCHUBBI TIPH 00'bSIBJICHUT WHUIHATU3UPYIOTCS CIIMCKAMU U3 TEKCTO-
BBIX 3HaYeHMil. /aee 06paTiMCsi K TIPOrpaMMHOMY KOJIY B JINCTUHTE 5.2.

Jlnctunr 5.2. NMporpammHbin koa npoekTa UsingListApplication
import javax.swing.*;
class UsingListDemo{
public static void main(String[] args){

// TEKCTOBBII MACCMB C HA3BAHUAMMU KUBOTHBIX:

String[] txt={"Bonk","/luca","MenBegp","EHoT"};

// TeKcToBbIit MAcCUB M3 Ha3BaHUit (aitnos

// € M300paKEHUAMM KMBOTHBIX:

String[] files={"wolf.jpg","fox.jpg","bear.jpg","raccoon.jpg"};

// TekcToBas nepeMeHHas, onpeaenaioLas nyTh

// K daiinam c M306paxeHnaMU XKUBOTHbIX:

String folder="d:/books/pictures/";

// TeKcT onsi 0T0OpaXeHns B AUaN0roBOM OKHe:

String msg="Koro noka3ars?";

// TeKCT C Ha3BaHUeM AanoroBoro OKHa:
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String title="B mupe XuMBOTHbIX";
// OBBEKT AnA NUKTOrpammbl, 0T0OpamaeMoit

// B B1anOroBoM OKHe:

Imagelcon img=new ImageIcon(folder+"giraffe.png");

// TeKcToBas nepeMeHHas i 3anuck BolbpaHHoro
// NONb30BATENEM KUBOTHOTO:
String animal;

// 0TobpaxeHue AnanoroBoro okHa

// C pacKpbIBaloWMMCs CNUCKOM Ans BbIGOPA XUBOTHOTO:

animal=(String)JOptionPane.showInputDialog(null,
msg, // TeKCT Haj PacKpbIBAIOWMMCS CIUCKOM
title, // Ha3anue okHa
JOptionPane.PLAIN_MESSAGE, // Tun okHa
img, // MukTorpamma, oTobpaxaemas B OKHe
txt, // InemeHTbl pacKpbIBAKLLErOCs CNUCKA
txt[0] // Bbi6paHHbIil MO yMONYAHHIO INEMEHT
);
// Ecnv nonb3oBatens OTMeHUN BBOA:
if(animal==null){
// 3aBeplueHue BbINONHEHUA NPOrPaMMbI:
System.exit(0);
}
// OnpegeneHue NUKTOrpaMMbl 418 0TOOPaKEHMA
// B AMANOroBOM OKHe:
for(int k=0;k<txt.length;k++){
// Ecnn TeKcT B nepemenHoil animal coBnagaet
// C TEKCTOBbIM 3HAYEHMEM INEMEHTE B MACCHBE:
if(animal.equals(txt[k])){
// Co3patue 06beKTa NUKTOrpammbl:
img=new Imagelcon(folder+files[k]);
// 3aBeplueHue onepatopa Lukna:
break;
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}
}

// OTobpaxeHue AUanoroBoro OKHa ¢ MUKTOrpaMMoi:

JOptionPane.showMessageDialog(null,
img, // Otobpaxaemoe u3obpameHue
animal, // Ha3BaHue okHa
JOptionPane.PLAIN_MESSAGE // Tun okHa

);

}
}

CHavajia pacCMOTPUM Pe3yJIbTaT BBIIOJHEHUS TIPOrpaMMblL. I1pu BbITIOIHE-
HUM IPOrPAMMBbI 0TOOPaskaeTcst IMAJOroBoe OKHO (¢ Ha3BaHueM B Mupe sku-
BOTHBIX ), COJIEpIKaIIiee TI0Jb30BaTEIbCKYI0 MUKTOrpaMMy (¢ n3o0paskeHneM
&upada) ¥ pacKpbIBAIONIEMCsI CITICKOM U3 YeThIpex mo3unuil. [To ymosa-
HUIO B PaCKPBIBAIOIIEMCS CITCKe BbIOpaH myHKT Boak. Ha puc. 5.5 mokasano
O3HAYEHHOE INATIOTOBOE OKHO € PACKPBITBIM CITMCKOM BBIOOPA.

B swpe onpotre @
Koro noxazate?
7 Bani | -
Bons
s

Puc. 5.5. JnanoroBoe 0kHO COAEPXUT MOJSIb30BATENLCKYIO MUKTOrpamMmy
1 pacKpbIBAOLNIACS CANCOK

[Tocte TOTO Kak BHIOOP B PACKPHIBAIOIIEMCS CITUCKE C/IeJIaH, CIeLyeT MIesIK-
HyTb Ha KHOTIKe OK. OKHO ¢ pacKphIBAIOMIUMCS CITUCKOM 3aKPOETCS, HO OT-
KPOEeTCsl [UAJIOrOBOE OKHO ¢ U300pakeHreM BLIOPAHHOTO KUBOTHOTO. Bo3-
MO’KHBIE BAPUAHTHI [Iepedrc/IeHbl B TabJL. 5.1.

Ecnu B oxue ¢ packpoiBaonieMcs crickoM BMecTo KHOKU OK menkuayTh
kuotky Cancel, To BbITIOJTHEHIE TPOrPaMMbI OY/IET 3aBEPIIEHO.

[lanee mpoanasn3upyeM MporpaMMHBIN KO TpuMepa. B mporpamme (riaB-
HOM MeTojie) Komanmoii String[] txt={"Bonk","Muca","Megsens","EHoT"} co3smaercs
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U THUTINATN3UPYETCS TEKCTOBBIN MaccuB txt 13 ueThIpex ameMeHTOB. Kaskibrit
13 JIEMEHTOB 3HAYEHNEM MOTyYaeT Ha3BaHMe JKUBOTHOTO U3 CITHCKA 3HaYe-
Huit "Bonk", "Nuca", "Megsens" 1 "EHot". Emre oxun TexcToBbiil Maccus files coszma-
eTcst komanzoii String|[] files={"wolf.jpg","fox.jpg","bear.jpg","raccoon.jpg"}. 3naueHUsIMU
9JIEMEHTOB JaHHOTO MACCUBa SBJIAIOTCS HasBaHUs (DANIOB ¢ M300pakeHu-
simu 3Bepeit. [Ipu aToM Mexy ajemeHTaMu MaccuBOB txt u files cyriecTByer
COOTBETCTBHE: Ha3BaHUIO M3 MaccuBa txt cooTBeTCTBYET (haily ¢ Ha3BaHUEM

MmaccuBa files Ha Tako# ke mo3utiru (C TAKUM K€ UHIEKCOM).

Ta6n. 5.1. Pe3ynstat BbI6Opa C NOMOLLLIO PaCKPbIBAIOLLLErOCS cnmcka

ITo3uius B ciucKe Peayabrar IMosicuenue

B packpsiBatoiiemMcst Clcke
BBIOpaHa mo3uiyst Boik.
IToce menyka Ha kHonke OK
0TOOPAKAETCST HOBOE [IHATIOT0-
Boe OKHO (¢ Ha3BaHueM Bouk)
¢ 1306pasKeHIEM BOJIKA

| B MUpe RUBGTHRE @_5 Bonk

Horo noKazamns?

i = | [ B packppiBaronieMcs crimcke
BbIGpana moauius Jluca.
TTocae menyka Ha kaonke OK
0TOOPasKAETCsI HOBOE JIMAJIOTO-
Boe OKHO (¢ Ha3BaHueM Jluca)

¢ u306pasKkeHnueM JIChI

MMemeee "= | B packpbiBaoieMcs crivcke
BbIOpaHa 1o3uiys MeaBeap.
[Tocne memuka na kHorike OK
orobpaaeTcs HOBOE Jua-
JIOTOBOE OKHO (C Ha3BaHUEM
Mengenp) ¢ u3ob6paxkeHneMm
MeJIBeIst

B mupe =MBOTHEE J @_5 EHoT

B packpeiBatoiiemcst Cicke
BbIOpaHa nosutust EHor.
ITocae menyka Ha kHonke OK
0TOGPAKAETCST HOBOE [IHATIOTO-
Boe 0KkHO (¢ Ha3BanueMm EHOT)
¢ 1300pasKeHNEM €HOTA

[ToMuMO MaccuBOB, 0ObSBIISIETCST TEKCTOBas TiepeMenHast folder co sHauenu-
eM "d:/books/pictures/", ompenensonM TANKy, B KOTOPOU XpaHATCS (hailibl
¢ uzobpaxkenusiMu. B miepemennyio msg sanucbiBaetcst Teket "Koro nokasars?”,
0TOGpakaeMBbIil HaJl PACKPBIBAIOIIUMCSI CIIUCKOM B JINATOTOBOM OKHe. [le-
pemennas title 3HayeHreM COLEPKUT TEKCT "B MUpe KMBOTHLIX", OTIPEEISIONI NIt
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Ha3BaHue OKHa. TekcroBas mepemMeHHas animal mpejHa3HavyeHa sl 3alUCH
pesyJibraTa BhIGOpa MOJIb30BaTe sl B OKHE C PACKPBIBAIOIIUMCSI CITUCKOM.

Komanoii Imagelcon img=new Imagelcon(folder+"giraffe.png") cosmaercst o6bekT K-
TOrpaMMbl Ha OcHOBe (haiina giraffe.png (aiin ¢ usobpakenuem xkupada).
[TukTOrpaMMa MCIOJIB3YETCsT IPU 0TOOPAKEHMH JMAJIOrOBOTO OKHaA C pac-
KPBIBAIONMMCST CITMCKOM. Takoe OKHO OTOOpakaeTcst ¢ IMOMOIIbIO CTaTH-
yeckoro Metoza showInputDialog() kmacca JOptionPane. Panee Mbr ncrmosib3oBaiu
JaHHBIN METOJ JI7ist 0TOOPasKeH s OKHa ¢ ToJieM BBoza. Kak BUanM, TaHHbI
METO/I TI03BOJISIET OTOOPA3UTh OKHO C PACKPBIBAIOIINMCS CITUCKOM — BEChH
BOIIPOC B TOM, KaKue apryMeHTbl nepenaiorcs. Onucanne apryMeHTOB, Iie-
penanubix B Metoz showInputDialog() mpu oTOGpaskeHNHU ¢ €ro MOMOIIbI0 OKHA
C PACKPHIBAIOIIMMCS CIIUCKOM, TPUBEIEHO B Ta0I. 5.2.

Tabn. 5.2. AprymeHTbl MeToga showlInputDialog()

Howmep 3HaueHHe Onucanue

aprymMeHra

1 null Ccblika Ha pOAIUTENBCKOE OKHO — B IAHHOM CJIydae
IIyCTast, TIOCKOJIbKY TaKOTO OKHA HET

2 msg ITHM apryMeHTOM OIIPe/IeJISIeTCsT TEKCT HaJl pac-
KPBIBAIOIUMCST CIIFICKOM B JIHAJIOTOBOM OKHE

3 title ApryMeHTOM 3a3/1aeTCs Ha3BaHUe IS AUATIOTOBOTO
OKHa

4 JOptionPane.PLAIN_MESSAGE | AprymeHT onpezessier Tl coobiierust. B anHoM

cJIydae KOHKpETHOe 3HaueHUe apryMeHTa Posd He
UTPaeT 1 B JIOOOM ciiydae 0TOOPasKaeTcst MoJIb30-
BaTeJIbCKas IUKTOrpaMMa (OLpefesseTcs cleLylo-
[IMM apTYMEHTOM )

5 img ApPryMeHTOM OIpe/IessieTcst MUKTOrPaMMa, KOTopast
0TOOPaKAETCA B JIEBOI YacT OCHOBHOI 0bacTu
JIMAJIOrOBOTO OKHA

6 txt Maccus, ajieMeHTbl KOTOPOT'O OIIPe/IeIsIOT TyHKThI
PacKpbIBAIOIErOCs CIIUCKa

7 txt[0] DJIeMEHT MacCuBa, KOTOPBIH COOTBETCTBYET IYHKTY
CIIHCKa, BLIOPAHHOMY TI0 YMOJIYAHHIO

Pesyaprar BbI3oBa Metoza showlnputDialog() mpucBamBaercst 3HaYeHHEM Tie-
pemennoit animal. Ho nepes mHCTpyKIiMeii BbI30Ba METO/IA €CTh MHCTPYKITUS
(String) mpuBesenus Tuna: pesyabrat Metoza showlnputDialog() k Tuy String. [lesro
B TOM, 4TO €CJIM BBIOOP JIE/IAeTCS B OKHE € PACKPHIBAIOIIMMCS CIIUCKOM, TO
Pe3yJIbTaTOM BO3BPAIAETCS CChLIKA HA BHIOPAHHBIN MYHKT, IPUYEM CChLI-
Ka ata kmacca Object. Kmacc Object — kmace, KOTOPBIiT HAXOAUTCA B BepIInHe
nepapxuu KiaaccoB Java. Vepapxusi peaqnsyercsi Ha OCHOBE HACIe008AHUS

169



aea 5

(HacsenoBaHue 00CysKIaeTcst B caepytolleii rase). B jaHHOM cirydae moj-
POGHOCTH HAC BOJIHYIOT MaJIo, a IPAKTUYECKKE TTIOCJAE/[CTBUSI TAKUE: PE3YJIb-
tatoM MeTo;1a showlnputDialog() siBiisteTcst HEKOTOpast CChLIIKA Ha OOBEKT, a KJ1ace
3TOT0 00BEKTa HEOOXOIMMO YKA3aTh B IBHOM BH/IE, Y€PE3 MHCTPYKITHIO TPH-
BezteHust Tura. [IpuBeneHyie TUIIA BBITIOJIHSIETCS MIPOCTO: TIEPE]] COOTBETC-
TBYIOIMM BBIPasKEHUEM B KPYIJIbIX CKOOKaX yKasblBaeTcs UAeHTH(PUKATOD
THUIIA, K KOTOPOMY TIPUBOIUTCS BhIPAKEHHE.,

B ycioBHOM omiepaTope mpoBepsieTcst 3HaueH e epeMerHoi animal. Eciui ono
pano null (TrycTast cChlIKa — €CJIM MOJIb30BaTeIb OTMEHUI BBOJ), TO KOMaH-
noii System.exit(0) BoITTOTHEHME TIPOTPaMMbI 3aBepiiaetcst. Eciiu mosb3oBaTeb
BBIOpAJT TIYHKT B PacKphIBaIoONeMcst ciiucke U meakHys1 kaonky OK, o 3a-
MyCKaeTcs OMmepaTop MUKJIA, B KOTOPOM C TTOMOTIBI0 MHAEKCHOHN TepeMeHHON
k mepebuparoTcst Bce BOBMOKHbBIE 3HAYEHUST HHAEKCOB 3JIEMEHTOB U3 MacCHBa
txt (11pu 5TOM pazmep MaccuBa OIpelesIsieTCss MHCTPYKITHeil txt.length). B Tene
orrepaTopa IUKJa TOCPEACTBOM YCIOBHOTO if-omiepaTtopa mpoBepsieTcst yeio-
Bue animal.equals(txt[k]). ¥ csioBue hakTHUeCKM COCTOUT B TOM, UTO TEKCT B IIEPE-
MeHHOI1 animal coBITaziaeT ¢ TEKCTOBBIM 3HayeHreM amemenTa txt[k]. s cpas-
HEHUsI TEKCTOBBIX 3HAUEHUI MbI UCIIOJIb30BaI MeTO/1 equals(), BbI3bIBae€MbIii
U3 OJIHOTO TEKCTOBOTO 0OBEKTa, a apryMEHTOM METO/Y TePeNaeTcst APyroi
TeKCTOBBII 00beKT. Eciin coBnagenue HaiieHo, To Komanoi img=new Imagelco
n(folder+files[k]) cosmaercst 06GbEKT ISt MUKTOrPAMMBbI M CChIJIKA Ha OOBEKT MPH-
cBauBaetcs nepemennoii img. [locse atoro uncrpykiueit break BoiosHenue
orrepaTopa IUKJIa 3aBEPIaeTCs.

A BETANU

Pesynstatom metoga showlnputDialog() BO3BpaLLaeTcs cCbiika Ha TOT ane-
MEHT B CNCKe, KOTOPbLIN BbiBpan nonb3oBartesnb. B gaHHOM ciydae 3To
TeKCT. Hac uHTepecyeT MHAEKC COOTBETCTBYIOLEro (BbiOpaHHOro) ane-
MeHTa B MaccmBe txt. IHOeKC HamM Hy>eH, YToObl N0 3TOMY MHAEKCY Onpe-
nenuTb Ha3BaHue daina c nsobpaxeHnem na maccuea files. CobcTBeHHO
NoaTOMY 3anyckaeTcs onepaTop Lukia, B KOTOPOM MLLLETCS CoBNageHue
CYUTAHHOIO TEeKCTa U 3HAYEHMIN TEKCTOBLIX 31EMEHTOB B MacCcuBe txt.

ITocne 3aBEPHIECHMW A BbIIIOJIHEHWA OIIEpaTOPa HUKJAa BbIBOBOM CTAaTUYECKO-
ro mMetojia showMessageDialog() n3 ksracca JOptionPane oToOpazkaeTcst IMaTOroBoe
OKHO ¢ m300paskeHreM. [IepBbIM apryMeHTOM METOMY MEPEIAeTcs MyCcTast
cceiika null Ha poauTeNbcKoe OKHO (OKHA HET), BTOPBIM apryMeHTOM TIepe-
maercst epeMeHHast img (orpezesisier otobpakaeMoe B OKHe n300paskeHue),
TPETBUM apTyMEeHTOM TiepesiaeTcst iepeMeHHas animal (orpesiesisieT Ha3BaHMe
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OKHO), YeTBepThiii aprymMeHT JOptionPane.PLAIN_MESSAGE o3Hauaer, uTO OKHO He
COJIEPKUT IIMKTOTPAMMBI B JIEBOM YaCTH OCHOBHOM 00JIaCTH OKHA.

Onepartop uukna for no Konaekuumn

CymiectByert crieruanbHast (popma omeparopa ukia for, KoTopast mo3BosieT
nepebupaTh He MHAEKCHI 9IEMEHTOB MACCUBA, a COOCTBEHHO 3JIEMEHTHI, BXO-
nste B MaccuB. OOBIYHO 9Ty (hopMy oTiepaTopa muKJa for Ha3pIBAIOT UUK-
JIOM 1O KOJIEKUUU.

CunTakcuc oObsIBIEHMSI OlIEPATOPa IIUKJIA 10 KOJUIEKIIUHU JOCTATOYHO MPOC-
TOIL: MOCJTe KJII0YEBOTO CI0Ba for B KPYTJIBIX CKOOKAX 00bSBIISETCS TIEPEMEH-
Hag TOTO JKe THTIA, 9TO 1 3JIeMEHTBI MaCCHBa, a Yepe3 ABOETOUNE YKA3BIBAETCS
cam MaccuB. B purypHbIx ckoOKax yKa3bIBAlOTCSI KOMAH/IBI TeJIa OMepaTopa
IIUKJIa — KaK U B 0ObIYHOM orteparope 1iukJia for. To ecTh cuHTaKCHC Omieparo-
pa IUKJIA 10 KOJUIEKIIUU BBITJISIUT CJIELYIOIUM 00pa3oM (KUPHBIM TIpud-
TOM BbIJIEJIEHBI KJIIOUEBbBIE 9JIEMEHTHI MabJI0HA):

for(tun nepemenHas: maccus){
// KomaHppl

}

[TpuHIUIT BBHITOJHEHUS OTEPATOpPA IUKJA MO KOJJIEKIUU BeCchbMa IPOCT:
00bsIBIIEHHAST B OIIepaTOpe NepeMeHHas moCIeI0BaTEIbHO MOJMyYaeT 3HAUYeHe
3JIEMEHTOB Maccuga. Harpumep, B NpUBEIEHHOM HUKE BBIPAKEHMU I10Jpa-
3yMEBAeTCs, YTO CUMBOJIbHAST (THII char) TepeMeHHas p MOCJe/I0BATENbHO
MIPUHUMAET 3HAYEHUS JIEMEHTOB U3 MaccuBa symbols (cOCTOSIIETrO U3 CUM-
BOJIOB):

for(char p: symbols){
// KomaHppl

}

Taxum o6pa3om, B onepaTope LMKJ/IA 10 KOJIEKIUU epeOupaioTcs He UH-
JIEKCBI 3JICMEHTOB MAaCCHBa, a CaMU 3JIeMEHThI MaccuBa. Takoil criocob 06-
paboTKN MacchBa B HEKOTOPBIX Cilydasax ObiBaer ymoGeH. PaccMoTpuM 1o
ATOMY TIOBOLY HeOOJIBIION TIpUMeD, IPeACTaBIeH b B aucTuHre 5.3. Tam
CO3/1aeTCs 11eJIOYUCTEHHBIM MacCUB, U 3aT€M OH 3aIIOJIHAETCS CJIydyailHbIMU
gyrcaaMu (B Irama3oHe BO3MOKHBIX 3HaueHutt oT 1 10 10). Cozepskmmoe mac-
crBa O0TOOPaXKaeTcst B AMAJOrOBOM OKHe. IIpn 0ToOpakeHU: COAePKIMOTrO
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MAaCcCHBa MbI HCTIOJIb3YEM [[BA PA3HBIX OMEPATOPA IIUKJIA, BBHITIOJIHIS Tepedop
KaK WHEKCOB 3JIEMEHTOB, TaK M HETIOCPEJCTBEHHO 9JIeMEHTOB MaccuBa. Te-
1epb paCCMOTPUM MHTEPECYIONINI HAC IIPOTPAMMHBIN KOJI.

Jinctunr 5.3. NMporpammHbin Kog npoekTta UsingForArrayApplication
// Vimnopr knaccos:
import javax.swing.JOptionPane;
import java.util.Random;
// Knacc ¢ maeHbIM METOIOM NPOrPaMMbl:
class UsingForArrayDemof{
// [naBHblit METOZ NPOrPaMMbI:
public static void main(String[] args){
// Pa3mep maccvBa:
int size=10;
// OGBEKT Ans reHepUpPOBaHKS ClyYaliHbIX Yncen:
Random rnd=new Random();
// Co3paHue maccvea:
int[] nums=new int[size];
// TekcT 1nst 0T06paeHus B IMAN0OTOBOM OKHe:
String txt="Maccu cnyvaiitbix yucen:\n| ";
// 3anonHeHue MaccuBa CyyaitHbIMM Yucnamu:
for(int k=0;k<nums.length;k++){
// TlpucBauBaHue 3HaYEHUEM INEMEHTY
// cnyyaittoro yucna:
nums[k]=rnd.nextInt(10)+1;
// [lobaBneHue K TEKCTY 3HaYeHNs InemMeHTa:
txt+=nums[k]+" | ";
}
// LLlononHeHMe TeKCTOBOTO 3HaYeHus:
txt+="\nMposepka:\n| ";
// 0T06paeHue 3NeMEHTOB C NOMOLbHO
// onepatopa LUuKkna no Konnekwuuu:
for(int st nums){
// [lobaBneHue B TEKCT 3HAYEHUA INEMEHTA:
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txta=s+" | "

}

// OTobpaxeHue A1anoroBoro okHa:

JOptionPane.showMessageDialog(null,
txt, // Tekct coobLieHms B OKHe
"CnyyaitHble yucna", // Ha3saHue okHa
JOptionPane.PLAIN_MESSAGE // Tun okHa

);

}
}

OxHO, KOTOpOE TIOABJAETCA B PE3yJIbTaTe BBITIOTHEHNS TPOTPAMMBI, MOKET
BBITJISAZIETD TaK, KaK TTOKAa3aHo Ha puc. 5.6.

'rCnyuaﬁ»ue YHens '
MacCHE CRyYalHLLX WACan:
|813|7131516|714|216]

NpoBepsa:
|BI3TI35161T141216]

Puc. 5.6. MNMpu BbINOAHEHNN NPOrpaMmMbl 0OTOOpaxaeTcs AnanoroBoe OKHO
CO CMMCKOM CJlyYaiHbIX Ynucen

@ HA 3AMETKY

KOHerTHbIe 4yncnoBble 3HA4YEHUA B OMa/1IOFOBOM OKHE U3MEHAKTCHA OT
3anycka K 3anycky, NOCKoMbKy 3[€eCb peyb UOET O Cly4aiHbIX Yncnax.
OpHako B N1toOoM cnyHae 06e CTPOKU C YMClaMm COBMadaloT.

B mporpamme, kpome kiacca JOptionPane, mcmosib3yeTcs elte 1 Kiaacc Random.
[TosTomy mporpamma HauMHAETCS WHCTPYKITUAMU import javax.swing.JOptionPane
u import java.util.Random, KOTOpPBIMI MMIIOPTUPYIOTCS COOTBETCTBEHHO KJIACCHI
JOptionPane 1 Random. B kmacce JOptionPane nac untepecyet mero showMessageDialogy(),
KOTOPBIM OTOOPaKAETCs THAJIOr0BOE OKHO ¢ coobmienneM. Kiace Random mmo-
Ha[00MJICST HaM JIJIST CO3/IaHusT 0OBEKTa, TIOCPEICTBOM KOTOPOTO GY/IyT reHe-
pPUPOBATHCS CAyYalHbIE YNCTIA.

B Tesie rmaBHOTO MeTO/A B TIEJIOUMCIEHHYIO TIEPEMEHHYIO Size 3aIChIBAETCS
YUCJIOBOE 3HAUEHUE, OIPe/eIsiolee pa3Mep yucaoBoro Mmaccusa. Cam mac-
CHUB CO3/1aeTcsT KOMaHIOoM int[] nums=new int[size].
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151 reHepUpPOBaHUS CIAy4YalHBIX uncesn KoMaHzmoi Random md=new Random()
cosmaercst oobekT md kimacca Random. O6bekT md UCOB3yeTCsT B OliepaTope
IIMKJIa, B KOTOPOM MHEKCHas TlepeMeHHast k mpoberaet 3HadeHust ot 0 710
nums.length-1. Takum o6pa3om, nHIEKCHAsT TlepeMeHHast k iepeburpaer NH/EK-
CBI 3JIEMEHTOB MaccuBa. B Tesie orepaTopa 1UKJIa MpU 3a/[aHHOM 3HAYEHUN
nepemMeHHol k komanmoit nums[k]=md.nextInt(10)+1 mpucBanBaeTcsl 3HaUeHUE
HJIEMEHTY MAcCHBa C COOTBETCTBYIONMM WHIEKCOM. 3/1eCh 13 0ObeKTa md
BBI3BIBaeTcs MeTo 1 nextint(). PesyapTaToM MeTos Bo3Bparaet caydaiHoe 1ie-
soe yucso. Huxaas rpannia qrana3ona 3Ha4eHUH A5 TeHepUPYEMBIX CJTy-
yallHbIX yuces paBHa 0. BepxHss rpanuina quana3oHa 3HaYeHWH /IS TeHe-
PUPYEMBIX CJIyUaHBIX YNCEJI HA eJIMHUITY MEHbIIIE APTYMEHTA, EPEJAHHOTO
metoy nextInt() mpu BeizoBe. Takum 006pa3oM, pe3ynbTaToM BhIpaskeHus md.
nextInt(10) siBsisteTcs 1€JI0€ CIy4YaliHOe YMCJIO B AMania3oHe 3HaYyeHui ot 0 710
9 BrumounTesnbHO. Ecom k BbIpaskenuio rnd.nextInt(10) mpubaBuTh eaMHUILY,
TTOJTIYYUM CJIy4aifHOe IeJI0e YNCJI0 B [rara30He BO3MOXKHBIX 3HAYEHUN OT
1 1o 10.

[Tocsre Toro Kak 3HAUEHUE 3JIEMEHTY MaccuBa nums[k] TprcBoeHO, KOMaH/IOH
txt+=nums[k]+" | " K TekyIleMy 3HAYEHUIO TEKCTOBOW mepeMeHHON txt mobaB-
JiSIeTCsl 3HaU€eHne 3JIeMeHTa MacCUBa. 3aTeM 3HAY€HUsI 3JIEMEHTOB MacCHBa
CUMTBIBAIOTCS TIOBTOPHO (M 3aHOCSATCS B TepeMeHHYIo txt), HO Ha aTOT pa3
UCIIOJIb3YeTCs OMeparop IUKa 1mo Kosuiekiuu. Onucanue omneparopa o
KOJJIEKITMH HauWHAeTCcsl MHCTPYKIUeid for(int s: nums), a B hurypHbix ckoOKax
ykaszana koMan/a txt+=s+' | ". B manuom ciydae mepemennast s mpoderaer 3ma-
YeHWS 3JIEMEHTOB M3 MaccuBa nums (B MOPSIKE YBEJIWUEHUS WHJEKCA 3Jie-
MEHTOB). 3a KaK[bIH IIUKJ TKyIllee 3HAaYeHNEe TTEPEMEHHOH § JIOTTMCHIBAETCS
B TEKCT M3 TIepEMEHHOM txt.

ITocne Toro Kak TekcT Aast cooblieHus: (3HAUYeHHe ITepeMeHHON txt) chop-
MHPOBaH, C TIOMOIIIBIO CTaTU4ecKoro MeTo/a showMessageDialog() oTobpaskaercst
cooOIIeHne.

MpuceanBaHne maccnBoOB

Ecnu mepemenHbIe MaccHBa UMEIOT OJMHAKOBBIH THUII, TO OJTHOH MTepeMEHHOH
3HaYE€HHEM MOJKET OBbITh IPUCBOEHA [PyTasi IepeMeHHasl.

() HA BAMETKY

lMepemeHHasa MaccuBa, kak M3BECTHO, CCbl1IaeTca Ha Maccus. Tun ne-
PEMEHHOM MacCKBa CBA3aH C TUMOM 3JIEMEHTOB MacCuBa, Ha KOTOpbIe
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CCbllaeTcs (UM MOXET CCbINaTbCH) NepemMeHHas maccuea. [lepemen-
Hble MacCcunBa OTHOCATCS K O4HOMY TUMy, eCNn NpeaHa3Ha4vYeHbl ons pa-
60Tbl C MaccnBamm, COCTOSALLUMMU N3 INIEMEHTOB ONPEAENEHHOro TUna.
PaamepHOCTM MaccuBOB Takxe OOMKHbI COBMNaaath. A BOT pa3Mmep Mac-
CuBa 3Ha4yeHns He nmeet. Hanpumep, nepemeHHas maccmaa nums, 06b-
SIBNIEHHAst MHCTPyKUMeERn int[] nums, MOXeT cCb1aTbCA HAa OLHOMEPHbIN
Maccus Noboro pasmepa u3 LLeNoHNCIEHHbIX 3IEMEHTOB.

YT00bl TOHATH TIOCJAENCTBUSI TaKOH OINMEpaIiii, paccCMOTPUM HEHOJIBINON
[pUMep, TIPeJICTABIEHHbBIN B IUCTUAHTE 5.4.

Jluctunr 5.4. NMporpamMMHbIV KOA NPOEKTa
class AssigningArraysDemof{
// Cratnyeckuii meTop, Ans oToOpaXeHus
// conepKuMOro MaccuBa (apryMeHT MeToga):
static void show(int[] nums){
// Onepatop uukna no Konnekuyuu:
for(int st nums){
// 0ToOpakeHue 3HAYEHHS INEMEHTA MACCHBa:
System.out.print("| "+s+" ");

}
System.out.println("|");

}
// [naBHblit METO NPOrpaMMbI:
public static void main(String[] args){
// Nepbiii Maccu:
int[] odd={1,3,57,9};
// Bropoit Maccus:
int[] even={2,4,8,10,12,14,16};
System.out.printin("Maccus odd:");
// 0T0bpaeHue COREPKMMOT0 NEPBOTO MACcCHBA:
show(odd);
System.out.printin("Maccus even:");
// 0To6paeHue COfEpKMMOTo BTOPOTO MaccuBa:
show(even);
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System.out.printin("BeinonHsetcs npucsansaxue.");
// NpucBauBaHue MaccuBos:

even=odd;

// VI3MeHeHwe 3HaYeHus IneMeHTa MaCcCHBa:
even[0]=-1;

System.out.println("Maccus odd:");

// OTo6paeHue cofiepKMMOro NepBoro MaccuBsa:
show(odd);

System.out.println("Maccus even:");

// 0TobpaxeHue COREPXKMMOro BTOPOTO MaccuBa:

show(even);

PGSYJII)TE).T BBIIIOJIHEHHW A ITPOTPAMMBDbI ITPEACTABJIEH HUKE!

Pe3ynbTaT BbINOJIHEHUS NPOrpamMmbl (U3 nMCTUHra 5.4)
Maccvs odd:

|11315]7]9]

Maccus even:

|2]4]8|10|12|14]16]

BbinonHserca npucsansaHiue.

Maccvs odd:

|-113[5]7]9]

Maccus even:

|-113[5]7]9]

B niporpamme (B r1aBHOM MeTO/I€) 0OBSABIISIOTCS U HHUIIHATU3UPYIOTCS 1BA
IeJIOYNCIeHHBIX MaccuBa odd u even. /IJist Havasma comepskuMoe 06ouX Mac-
CUBOB OTOOPaKAETCsT B KOHCOILHOM OKHe. [[J1sT 0TOOpaskeHUst COIEPKUMOTO
MaccuBa UCIIOJIb30BaH CTaTuueckuii Meto] show(), He BO3BpallalOIIUil pe-
3yJIbTaT. APryMEHTOM METOJly TePeIaeTcsi MaCCUB — TOYHee, TiepeMeHHast
MmaccuBa (koMmaHbl show(odd) u show(even)). AprymeHT MeTO/a, SIBJSIONINI-
csl TIEPEMEHHON MaCcCHBa, OTMCBIBAETCSI TOYHO TaK K€, KaK OObSBISETCS
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lepeMeHHasl MaccuBa: Iocje UeHTU(UKaTOpa TUlla 3JeMEeHTOB MaccuBa
YKa3bIBAIOTCST Ty CThIE KBAPATHBIE CKOOKIL.

[Tocse oTOOpakeHUsT COAEP;KUMOTO MacCHBOB 0dd 1 even KoMaHIoit even=odd
BBITIOJTHSIETCS TIPUCBANBAaHNEe MAacCUBOB (TOUHee, TIPUCBAaUBaHUE TIepeMEeH-
HBIX MAaCCHBA), a KOMaH/1011 even[0]=-1 u3MeHsIeTCA 3HAUEHWE TIEPBOTO 9JIEMEH-
Ta MaccHBa.

3aTeM cHOBa otoOpaskaercst cojepskumoe MaccuBoB odd u even. Yro ke mpu
3TOM TIPOUCXOANUT? Bo-TepBhIX, ciemyer pasobpaThCsi ¢ Pe3yJbTaTOM Bbi-
rnmojHeHnusT KoMaHzbl even=odd. IlepemeHHbIe MaccuBa, KaKk HEOIHOKPATHO
OTMEYAJIOCh paHee, CChIJIAIOTCS HA MAcCUB. 3HAUeHNe TTepeMeHHON MacCcuBa
yIOOHO TIPEACTABISATh KaK HEKOTOPBIi ajipec MaccuBa. [loaToMy ecan oji-
HOU TIepeMeHHOI MacCHUBa 3HAUYEHUEM TIPUCBAUBAETCS JIPyTasi epeMeHHast
MaCCHBa, Kak B KoMaHjie even=odd, To rmepBasi nepeMeHHas (B HAIIEM CJIydae
even) 3HAYEHHWEM TOJIydaeT ajipec MACCHBA, COZIEPIKAIIUICS BO BTOPOI Tie-
peMenHO# (31ech 910 TepeMenHast odd). Takum o6pasom, obe HepeMeHHble
MaccuBa MocJie TTPUCBABAHUSI COIEP/KAT 3HAUEHUEM aJIPEC OJIHOTO M TOTO
ke maccuBa. CiemoBaresibHO, 00€ mepeMeHHble OYIYT CChLIAThCS Ha OIMH
U TOT ke MaccuB. [Tocsie BBITTOJTHEHYST KOMAH/IBI even=0dd 1 repeMeHHas even,
U 1iepeMeHHast 0dd CChIIAIOTCS HA OJIUH M TOT K€ MACCHB — MACCHB, HA KOTO-
PBII IeEpBOHAYAJIBHO cchltasach mepemenHas odd. Korma komammoit even[0]=-1
(bopmasibHO M3MeHsieTCsl 3HaUeHNEe HAvaJbHOTO 3JIEMEHTA MacCHBa even, TO
Ha CaMOM JIeJie U3MEHSIETCSI 3JIEMEHT B TOM MaCCHBE, Ha KOTOPbIN CChLIAeTCsI
u niepemennas odd. IToaromy korma komauzamu show(odd) 1 show(even) otoGpa-
JKAeTCsT COMEPKUMOE MACCUBOB 0dd U even, 0TOOPAKAETCS COMEPIKUMOTO OJI-
HOTO U TOTO K€ MacCuBa.

A BymMepHble MacCUBbI

996, nozy6ﬂm mebsi CAUWKOM wupoxue 803mMoaic-
HOocCmu.

Hs x/p <Aiiborum-66»

B nBymepHOM MaccuBe MIeHTU(MUKAINS 3J€MEHTa BBIIOJIHSIETCS C OMO-
1[I0 /IBYX MH/IEKCOB. Ero yz106HO 1pe/icTaB/siTh B BUjie MACCHBA, 2JIeMeHTa-
MM KOTOPOTO SIBJISTIOTCSI MACCUBBI, NJIN TaOJIHUIIBI, COCTOSIIIEN U3 OTTpe/iesieH-
HOTO KOJIMYECTBA CTPOKU W CTOJOOB. [1epBblil MHAEKC T€MeHTa MacCHBa
OTIpeJIeisSIeT CTPOKY B TAKO#T TabJIHIIE, a BTOPOIT MH/IEKC OTIPEZIEIISIET CTOIOETI,
Ha IIepecevyeHn N KOTOPBIX HAXO/IUTCSI 2JIEMEHT.
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Co3paHue AByMEpHOro Maccumea

[IpunmUn peasnsanny IByMEePHOTO MacCUBa KOHIIETITYaIbHO TAKOH JKe, KaK
U OJIHOMEPHOTO MaccuBa: OObSIBIISIETCST TIePEMEHHAsT IBYMEPHOTO MacCHBa,
3HAYeHNEeM KOTOPOI MPUCBAMBAETCS CChLIKA HA ABYMEPHBIN MaccuB. /[By-
MEPHBIN MacCHB CO3/IA€TCsI C TIOMOIIBIO OTlepaTopa new. bojiee KOHKpeTHO,
1pu 0ObSIBJIEHUY TIEPEMEHHOI IBYMEPHOTO MACCHBA YKa3bIBAETCS UIEHTH-
(bUKaTOp THUIIA HIEMEHTOB, [IBE Mapbhl MyCTHIX KBaJAPATHBIX CKOOOK M, COO-
CTBEHHO, UMs TlepeMeHHOI MaccuBa. [Ipu co3manmm AByMepHOTO MaccuBa
YKa3bIBAeTCs OTIEPATOP New, 3aTeM UAEHTU(MUKATOD TUTIA 9JIEMEHTOB MacCHBa
U JIBE MIapbl KBaPATHBIX CKOOOK, B KAsKIOH U3 KOTOPBIX YKa3bIBAETCS PasMep
MaccuBa o cooTBercTByomeMy uHiaekcy. I1aboH co3nanus 1ByMepHOTO
MaccHuBa TaKOIi:

un[][] nepemenHas=new Tun[pasmep][pasmep];

Hampumep, Hike mpuBeieHa KOMaH/1a, KOTOPOH CO3AeTCsT IBYMEPHBIH Ie-
JIOUMCJIEHHBII MACCHB U3 3 CTPOK U 5 CTOJIOIOB:

int[][] nums=new int[3][5];

JlaHHY10 KOMaH/1y MOKHO «pa3buTh» Ha JIBE:
int(][] nums;
nums=new int[3][5];

Komanoii int[][] nums oObsaBsieTcs IepeMeHHast nums ABYMEPHOIO MacCHBa.
[Ipu BRITIOSTHEHMH KOMaH/IBI nums=new int[3][5] co3maeTcst IByMepHBIN MacCUB
U3 1eJbiX (T int) U3 TPEX CTPOK U ISITH CTOJIOIOB (BCETO MATHAAIATD dJie-
MeHTOB). CChIIKA HA MACCHUB 3aMMUCHIBAETCS B TIEPEMEHHYTO NUmSs.

[Ipu obpaiieHuy K s1eMeHTy JBYMEPHOTO MacCHBa YKa3bIBAETCA UM Tepe-
MEHHOM, cchlTarorelics Ha MacCUB, W WHAEKCHI JIeMeHTa: KayKIbIi WHIEKC
MOMEIIaeTcsi B OT/e/IbHbIE KBajpaTHble CKOOKK. VHaekcanus (10 KasKaoMy
13 WHAEKCOB) HAUMHAETCS ¢ Hy . Tak, ckaxeM, MHCTPYKItus nums[0][0] o3Ha-
gaeT oOpallieHne K TIEPBOMY 9JIEMEHTY B [IEPBOM CTPOKE, a MHCTPYKITUsT nums[1]
[2] siBJIsIETCST OOPAllleHNEM K 3JIEMEHTY BO BTOPOH CTPOKE M TPEThEM CTOJIOIIE.

Tak ke Kak U JJisi OJJHOMEPHOTO MACCHBA, JJisl IBYMEPHOTO Pa3Mep OIpe-
JiejisieTcsi ¢ 1moMolibio cBorictsa length. Ho B ByMepHoM MaccuBe jiBa pas-
Mepa — JIUIST KaskIoTo 13 WHIeKcoB. Eciim oOpaTuThest K cBOCTBY length ue-
pe3 TepeMeHHYI0 MacCHBa, TO PE3YJIbTATOM IMOJYYUM KOJMYECTBO CTPOK
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B MacCUBe — TO €CTh pa3Mep 10 mepBoMmy uHiaekcy. Harpumep, eciu ne-
peMeHHast nums oObsIBJIeHA TaK, KaK YKa3aHO BBIIIE, TO Pe3yJIbTaTOM BbIpa-
sKeHust nums.length siBisiercst 3Havenue 3. Ecin Hac mHTepecyeT KOJIMYECTBO
CTOJIOIIOB B MACCHBE, TO 1OCJIE UMEHH MacCUBa CJe/lyeT ykasarh (B KBaapar-
HBIX CKOOKAX) MH/IEKC CTPOKK B MACCHBE, MOCJIe 4ero (depe3 TOUKY) YKa3bi-
BaeTcs CBOMCTBO length. Tak, 3Hauennem BoIpaskeHus nums[0].length stBIsTETCS
KOJINYECTBO 3JIEMEHTOB B IIEPBOI CTPOKE MaccuBa nums (TO €CTh 3HAYEHUE
5). [TockosbKy MaccuB COEPIKUT B KaXK/I0M CTPOKE OZIMHAKOBOE KOJUIECTBO
3JIEMEHTOB, TO B IIPUHITUIIE OT MH/EKca B KomaHze nums[0].length maso gyTo 3a-
BUCHUT — HAIlpUMep, 3HaueHue Bbipaskenust nums[1].length Toxke paBHoO 5.

A BETANM

JByMepHbIi MaccuB yaoobHO NpeacTaBnsiTb Kak OAHOMEPHbLIN (HAa30BEM
€ro «BHELLHW») MacCuB, 3/1IEMEHTaMM KOTOPOro SIBASIOTCA OAHOMEPHbIE
(Ha30BEM KX «BHYTPEHHUMW») MaccuBbl. ECnv nepemMmeHHas maccus ccbina-
€TCS Ha ABYMEPHbI MacCU1B, TO 3HAYEHMEM BbIPAXEHWS BUAA MacCUB[MHEEKC]
ABNAETCA 9/IEMEHT «BHELLUHEro» OAHOMEPHOro MacCuBa, TO €CTb «BHYT-
PEHHWUI» MaCcCUB — UK, APYrMMU CII0BaMu, CCbIJIKa Ha CTPOKY JBYMEPHO-
ro MaccuBa C COOTBETCTBYIOLLUM UHzekcoM. DAaKTUYECKM BbipaXeHNe BUAA
Maccvs[MHAeKkC] NpeacTaBnsieT cobo OAHOMEPHbLIA MaccuB, GOPMUPYIOLLIA
CTPOKY ABYMEPHOrO Maccuea. [103TOMY MHCTPYKUMS BMOA MaccvB[UMHAEKC].
length 3Ha4YeHMeM BO3BpaLLAET KOMNYECTBO SJIEMEHTOB B TakOM MacCu-
BE — TO €CTb KOJIMYECTBO 3NIEMEHTOB B CTPOKE MaccuBa. B pamkax aton
KOHLLEMLMN CTAHOBUTCS MOHSATEH M CMbICN KOMaHAbl Maccus.length — aTO
KONNYECTBO 3J/IEMEHTOB BO «BHELLUHEM» MAaCCUBE, NN KOJIMYECTBO «BHYT-
PEHHMX» MACCUBOB (KOIMYECTBO CTPOK B ABYMEPHOM MACCUBE).

He6obuioli mpumep, B KOTOPOM CO3LAETCS, 3AII0IHIAETCS U 0TOOpaXKaercs
JTBYMEPHDIH 1eTOUNCIeHHBIN MACCUB, TPEICTABJIEH B IUCTHHTE 5.5, B mantoi
[porpaMMe B KOHCOJIbHOE OKHO BBIBOAUTCS Mab.iuua ymuoxcenust. B mepsoit
CTPOKE ¥ TIepBOM CTOJI61[e TaOIMIIBI Pa3MENIaeTCs P HATYPAJIbHBIX YHCE]T
or 1 710 9, a Ha MepeceYeHnH CTPOK U CTOJOIOB HAXOAUTCS PE3yabTaT Mpo-
U3BEIEHUs] COOTBETCTBYIONIMX YKCEJ B IIEPBOI CTPOKE U MEPBOM CTOJOILE.
PaccmoTpumM HecsI0KHBIN TPOTPAMMHBIHT KO, B KOTOPOM pean3yeTcs 3aja-
4a 0 GOpMUPOBAHUH TabJIMIIBI YMHOKEHUS.

Jinctuir 5.5. NMporpammHbiii koa npoekTa MultiplicationTableApplication
class MultiplicationTableDemo{
public static void main(String[] args){
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// Pa3mepsl Maccuga:
int rows=9,cols=9;
// Co3paHue ByMEpHOro MacCuBa:
int[][] table=new int[rows][cols];
// TekcToBoe 3HayeHue Ans 0TO6PaKeHNs B OKHe BbIBOJa:
String txt="\t|\t";
for(int i=1;i<=cols;i++){
txt+=i+"\t";
}
txt+="\n";
for(int i=1;i<=10+8*cols;i++){
txt+="-";
}
// 3anonHeHue MaccvBa:
for(int i=0;i<table.length;i++){
// lononHeHwe TeKCTOBOTO 3HAYEHMS:
txt+="\n"+(i+1)+"\t|\t";
for(int j=0;j<table[i].length;j++){
// Bbluncnexue 3HaueHMs InemeHTa MaccuBa:
table[i][j]=(i+1)* (j+1);
// lononHeHme TEKCTOBOTO 3HAYEHMA:
txt+=table[i][j]+"\t";
}
}

// OTo6paxeHue cooBlLieHNA B OKHE BbIBOAa:
System.out.println("Tabnuua ymHoxewus:");
System.out.println(txt);
}
}

Huske npuBeieH pesysibTaT BBITIOJTHEHMs TPOrpaMmbl (/151 ya06CTBa KOJIU-
4eCTBO MPOOEJIOB MEK/LY YMCIAMU YMEHBIINEHO, a st yA06CTBA BOCIIPUSATHUS
nepBast CTPOKa U MePBbIil CTOJMGEI BbIIeJEHbI JKUPHBIM MPU(TOM):
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Pe3ynbTaTt BbiNnONIHEHUS NPOrpamMmmsl (U3 IMCTUHra 5.5)
Tabnuua yMHOKEHMS:
| 1234567809

23456789

46 8 10 12 14 16 18
6 9 12 15 18 21 24 27
8 12 16 20 24 28 32 36
10 15 20 25 30 35 40 45
12 18 24 30 36 42 48 54
14 21 28 35 42 49 56 63
16 24 32 40 48 56 64 72
18 27 36 45 54 63 72 81

O 00 N & U1 B~ W DD =
WO 00 ~N o U1 N~ W D

B nporpamme 1es09ucIeHHBIMU TIEPEMEHHBIMU TOWS U COlS OIpenessaioT-
Cs1 pa3Mepbl IBYMEPHOTO MACCUBA, & CAM MACCUB CO3/IA€TCsl KOMaH/IOH int[]
[] table=new int[rows][cols]. B MaccuB 3aHOCATCS 3HAYEHUsI TOMAPHBIX ITPOU3-
BeZIeHUH yucest (TlepBoe YNCJI0 MPUHUMAET 3HAYEHUS B [uarnas3oHe ot 1 7o
3HaYEHNS TIePEMEHHON 10WS, 2 BTOPOE YMCJIO TPUHUMAET 3HaueHus oT 1 110
3HaYeHUsT mepeMeHHoit cols). Taxske B mporpamMme OGBSIBIISICTCS] TEKCTOBAsT
nepemennas txt (¢ HavaspHbiM 3HadenueM "\t|\t"). 3amyckaercs omepaTop
IIUKJIA, B KOTOPOM K TEKCTOBOMY 3HAUEHWIO TIOCTIEI0BATENbHO IOTMCHIBAIOT-
sl Y4epes yIpaBJSONUNA CUMBOJ TaOy K \t YMCTIOBBIE 3HAYECHUST OT 1 710
3HaueHus nepeMmenHol cols. Tak opMupyercs HavyasbHAS CTPOKA C YKHCJIO-
BbIMU 3HaYeHUsiMU. [lociie aTOrO OHA NOTIOTHSETCST MHCTPYKITUEH TIepexo/ia
K HOBOU CTpOKe \Nn, a 3aTeM C TIOMOIIBIO ellle OJIHOTO OllepaTopa 1nukia ¢hop-
MUPYeTCS UMITPOBU3NPOBAHHAS JTUHUS 3 YEPTOUEK.

P AETANMU
Mpn oTobpaxeHnn TeKCTa B KOHCOJNIM B KaXA0W CTPOKE eCTb ornpeae-
NEHHbIE PaBHOYAANEHHbIE «MEeTKU» — no3uumm Tabynaummn. O6bI4HO

OHU cneaylT ¢ UHTepBasioM B 8 cumBosoB. MNoaToMy no3vuum Taby-
NFUMM B CTPOKE COOTBETCTBYIOT Mo3mumsam ¢ Homepamu 1, 9, 17, 25
1 Tak ganee. Ecnm npu otobpaxeHnn B KOHCONN (OKHE BbiBOAA) TEKCTA
BCTPEYaeTCs MHCTPYKLUMS BbINOJSIHEHMS Tabynsaumm \t, To Kypcop aBTomMa-
TUYECKU NEePEHOCUTCS BMPABO K Bavxaniien no3mumm Tabynsaumm, n oT-
TyZa NpoaoKaeTcs BbIBOA AaHHbIX. B paccmaTpnBaeMomM NpUMepe Mbl
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MCMOSb3yeM CUMBOJ Tabynsaumn \t 419 BbipaBHMBAHMS O0TOBpaXKaeMbix
3Ha4yeHun B cTonbuax.

Mpu dopMnpPoBaHNM UMMPOBU3NPOBAHHON FOPUIOHTANIBHOM «IMHUN» U3
yepToUveK KONMYECTBO TakMx YepToYek onpenensieTcs, Mcxoas U3 Konum-
yecTBa NO3NLMI, KOTOPbIE BbIAENSAIOTCA HA OTOOPaXKeHne NepBoii CTPo-
Ku B Tabnuue. Ecnu konn4ecTBo YMcen B NepBoi CTPOKE onpenenseTcs
3HAYEHNEM NepPEeMEHHO cols, TO C y4HeTOM OTCTyna Ha NepBbIi «aekopa-
TUBHbLIM cTONOEL», NocnenHee Yncno byaet otobpaxarbcs B Mo3numm
C NOPSAKOBbIM HOMePOM 9+8*cols. ELLle oauH cumBon nobaBnsemM ncxoas
M3 acTeTudeckux coobpaxeHuii. OTcioga obllee KOJMYECTBO «4epTo-
yek» onpenensieTcs 3Ha4eHMeM BblpaxeHns 10+8*cols.

Bo Bi1o:KeHHBIX omneparopax IUKJa WHIAEKCHAsI TepeMeHHas i BO BHEITHEM
orepaTope rnpoberaet sHadeHust ot 0 10 table.length-1 BktounTenbHo (MHAEKC
CTPOKH JIBYMEPHOTO MAacCUBA), a MHEKCHAsI TlepeMeHHast j BO BHYTPEHHEM
oreparope LuKIa npoderaer sHadenus ot 0 1o table[i].length-1 BrIIOYNTENLHO
(uHzEKC cTOIOIA). 3HAYEHME DIIEMEHTY MacCHBa IIPUCBAMBAETCS] KOMAHION
table[i][j]=(i+1)*(j+1). Taxske TpyU BBHITOJTHEHUU OTIEPATOPOB IIUKJIA BBITIOJHS-
I0TCS IONOJIHUTEIbHbIE MAHUTTYJIAIIMU ¢ TEKCTOBOU niepeMenHol txt. [Tociie
3aBepIIeHnsT BCeX BBIYMCIEHNN KoMmaHzmoi System.out.println(txt) cdopmupo-
BaHHOE TEKCTOBOE 3HAUYEHHE M3 MepeMeHHON txt oToOpakaeTcst B KOHCOJIb-
HOM OKHE.

UHuumnanmnsauna osymMmepHoOro maccumea

Kaxk 1 oyHOMepHBITT MacCUB, IBYMEPHBIN MACCUB MOXKHO MHUIIMATU3UPOBATh
[pu co3ganuu. B atom ciydae oObsaBasgeTCS TIepeMeHHast IBYMEPHOIO Mac-
CHBa 1 3HAYEHUEM ITOU NepeMeHHOU MTPHUCBAUBAETCS CIIMCOK 3HAYEHUH /111
asieMenToB MaccuBa. CHUCOK TpejcTaB/isieT co00il KOHCTPYKIIUIO, COCTOSI-
1y10 U3 GUTYPHBIX CKOOOK, BHYTPH KOTOPHIX Uepes 3allsATYI0 YKa3blBAIOTCS
crucKky 3HadeHn. KaxaApIit BHyTPEHHUI CITUCOK 3aKIo4aeTcs B GUTYpPHBIE
CKOOKH, CITUCKU MEKIY COOON pasiesisiioTCsl 3alsiThIMK, KaK W 3HAYEHUSI
BHYTpH ciickoB. Huke nipuBeieH npuMep oObsIBJIEHUST U MHUIMAT3AIUN
JIBYMEPHOTO CUMBOJIbHOT'O MaCCHUBA U3 2 CTPOK U 3 CTOJIOIOB;

char[][] symbs={{A,B"/C}{D'EE}};

B nanHoM ciryyae 3HaYeHUST 2JIEMEHTOB MAacCHBa symbs B IEPBO#T CTPOKE PABHBI
‘A, 'B'u ‘C, a BO BTOPOIi CTPOKe 3HAUEHUS 2JIeMeHTOB MaccuBa paBubl ‘D, ‘E' u .

Heb6oubImoi IIpUMEpP, B KOTOPOM HCIIOJIb30BaHa MHUIIHUAJIN3alluA ABYMEDP-
HbIX MaCCHUBOB, ITPE/ICTABJIEH B JINCTUHTE 5.6.
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JlnctuHr 5.6. Mporpammubiii kop npoekta Show2DArrayApplication
class Show2DArrayDemo{
// Cratuyeckuii meTop, Ans oToOpaXeHus
// BBYMepHOro Maccusa:
static void show(int[][] nums){
for(int i=0;i<nums.length;i++){
for(int j=0;j<nums[i].length;j++){
// 0To6paeHue 3HaYeHus IneMeHTa MacCuBa:
System.out.print(nums[i][j]+" ");
}
// Tlepexop K HOBOIA CTpOKe:
System.out.println("");
}
}
// [naBHblit METO NPOrPaMMbI:
public static void main(String[] args){
// Maccus 13 iBYX CTPOK 1 Tpex CTonbLoB:
int[][] alpha={{1,2,3},{4,5,6}};
// Maccue co cTpokamu pasHoit AamnHb:
int[][] bravo={{1,2,3},{4,5}.{6,7.8,9}};
// 0T06paeHue COEPKMMOro NepBOro Maccuea:
System.out.printin("Maccus alpha:");
show(alpha);
// 0T0bpaeHue COEPKMMOTO BTOPOTO MAcCHBa:
System.out.printn("Maccus bravo:");
show(bravo);

PeSy]II)TaT BbIIIOJIHEHHWA ITPOTPaMMbI TaKoI:

Pe3ynbraTt BbINOSIHEHUS NPOrpamMmbl (M3 nucTuHra 5.6)
Maccue alpha:
123
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456

Maccus bravo:
123

45

6789

[IporpamMMHBIii KO TTPOCTOI, HO B HEM €CTh HECKOJBKO MOMEHTOB, Ha KO-
TOpBIE CTOUT 0OPAaTUTh BHUMaHue. Bo-1iepBbIX, B IPOrpaMMe OIUCAH CTaTU-
qecKuil MeToz show(), TipeIHa3HAYeHHBIN /IS OTOOPasKEeHMsT B KOHCOJIbHOM
OKHe (OKHe BBbIBO/Ia) COAEPKUMOTO JBYMEPHOTO TEJIOYNCIEHHOTO MAaCCUBA.
AprymMeHTOM MeTOny TiepelaeTcs ImepeMeHHast MaccuBa. ApryMeHT OTHMcaH
Kax int[][] nums — To ecTh, apryMeHT OMMCBHIBAETCS TaK sKe, KaK OOBSABISIET-
cs TIepeMeHHasT IByMepPHOTO MaccuBa. KoMaHIbI B Tesle METO/Ia IOCTAaTOUHO
TIPOCTHIE: 3AMYCKAIOTCS BJAOKEHHBIE OTIEPATOPBI ITUKJIA, C TOMOTIBIO KOTOPBIX
BBITIOJTHAETCS TIOCTPOYHBIN BBIBOJI 3HAUEHUH 9JIEMEHTOB MAacCUBa B KOHCOJIb-
HOe OKHO (OKHO BBIBOJIA).

B rmaBuoMm meTone mporpammbl koMauzamu int[][] alpha={{123}{4,5.6}} m int[][]
bravo={{1,2,3},{4,5},{6,7,89}} OOBSBISAIOTCS W MHUIMATU3UPYIOTCS JBa JIBYMEp-
HBIX IleJouncIeHHbIX MaccuBa. Komanmoit int[][] alpha={{123}{4.5.6}} cosmaercs
nAByMepHBI MaccuB alpha u3 ABYX cTPOK M Tpex cToJOIOB. 3HAYEHUST dJie-
MEHTOB B IIEPBOIl CTPOKE MacCHBa PaBHBI 1, 2 U 3, a 3HaUEeHUS HJIEMEHTOB BO
BTOPO# CTPOKe paBHEI 4, 5 1 6. C oMotbio KoMaHIs! show(alpha) conmepsxnmoe
MaccHhBa BBIBOJUTCS B OKHO BbIBojia. Komanzoii int[][] bravo={{1,2,3}{4,5}{6,7.8,
9}} cosmaeTcst IBYMEPHBIN MacCUB bravo, coctositiuii u3 Tpex cTpok. Ho ko-
JINYECTBO 3JIEMEHTOB B KAK/0M CTpOKe pasiudno. IlepBasi cTpoka cTout us
TPEX 3JIEMEHTOB CO 3HaueHusiMu 1, 2 u 3. Bropast cTpoka cocTouT U3 1ByX 3Jie-
MEHTOB CO 3HAYeHUSIMU 4 U 5. TpeThst CTPOKA COCTOUT U3 YEThIPEX JIEMEHTOB
co 3HaueHusIMU 6, 7, 8 m 9. Cozep:KUMOe MaccuBa 0To6pa>1<aeTc;1 C IIOMOIIIBIO
KoMaH bl show(bravo). Pe3ysibTaT BBITIOTHEHUSI KOMaH/IbI TOJTBEPKIAET, UTO
MaCCHB bravo coZIEp:KUT B CTPOKAX pasHOE KOJMYECTBO 3jieMeHTOB. Kak Takoe
B03MOKHO? OObsicHeHue IpocToe. Mbl 3HaeM, UTO JBYMEPHbBII MACCUB SIBJIsI-
€TCsI OJIHOMEPHBIM MAaCCUBOM (<«BHEIIHUIT» MaCCUB), 3JIEMEHTaMU KOTOPOTO
SIBJISTIOTCST OZTHOMEPHbIE MACCUBBI («BHYTpPeHHUE» MaccuBbl). Ho TexHnuecku
3TO BCE PEAIM3YETCSI TAK: JIEMEHTAMU «BHEIIHETO» SIBJISIIOTCSI TIePEMEHHbIE
OTHOMEPHOTO MAacCHBA, KOTOPBIE CCHIJIATOTCS HA «BHYTPEHHUE> OTHOMEPHBIE
MaccuBbl. [T0CKOJBKY TTepeMeHHas OTHOMEPHOTO MACCHBA MOKET CCHLIATHCST
Ha MacCUB JII0O0To pa3Mepa, TO CTAHOBUTCS IIOHATHBIM, YTO KOJIMUYECTBO dJIe-
MEHTOB B CTPOKaX JBYMEPHOTO MacCHBa B MPUHIIUIE MOKET ObITh PA3HBIM
JUIST KasK 1011 cTpoKu. [lajiee Mbl 9Ty CUTYyaIUIO pacCMOTPUM OoJiee TIoAPOOHO.
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Maccue co ctpokamMmu pa3HoOn AJIUHbI

Borme Ml co3manm 1ByMEpHBIN MacCHB CO CTPOKaMM pas3Hoil miauHbl. [Ipu
9TOM MbI MHHUIIMAJIU3UPOBAJIN MACCHUB IIpHU CO3AaHHNM. Ho Ipoiecc co3jaa-
HI TaKOI'0O MaCCHUBa MOJKHO peain30BaTbhb U HECKOJIBKO MHa4e. Kax npumMep
B JIUCTWHTE 5.7 TIpUBejieHa TPOTPAMMa, B KOTOPOI CO3/IaeTCsT ABYMEPHDIH
CUMBOJIBHBII MacCCUB CO CTpPOKaMM paSHOﬁ JJINHDBI. MaccuB 3aroJiHseT-
C4d CMMBOJIaMU B a]I(baBI/ITHOM IOpAAKeE. KosmuecTBO 371€MEHTOB B Pa3HbIX
CTPOKaX oIlpeae/deTCd 3SHa4eHUAMUN 9JIEMEHTOB B 11€/JI0YMCJIEHHOM MaCCHBeE.
PaccmoTpum nmporpaMMHBII KO ITpuMepa.
Jinctunr 5.7. Mporpammubiii Kog npoekTta Using2DCharArrayApplication
import javax.swing.*;
class Using2DCharArrayDemof
public static void main(String[] args){
// MaccuB comepxuT 3HayeHuns, onpeaensiolme
// BAMHY CTPOK CUMBOAIBHOTO MacCuBa:
int[] size={3,12,4,7};
// Co3paeTcs fBYMEpHbIA CUMBOAILHLIA MACCHB,
// B KOTOPOM ONPEAENeHO KONUYECTBO CTPOK,
// HO He 3a1aH0 KONMYECTBO CTONOLLOB:
char[][] symbs=new char[size.length][];
// CumBONbHAA NepeMeHHas C HayanbHbIM CUMBONOM
// BN 3an0fIHeHNA MaccuBa:
char s=A;
// TekcToBas nepeMeHHas ans GOPMUPOBAHNA TEKCT],
// 0TOOpaXaemMoro B AMaN0roBOM OKHe:
String txt="";
// Co3paHue CTPOK MaccuBa v NpucBanuBaHue
// 3HaueHit neMeHTaM MacCHBa:
for(int i=0;i<symbs.length;i++){
// Co3paHue CTpoky Maccuea:
symbs[i]=new char[size[i]];
// 3anonHeHmne CTPOKM 3HaYEHUAMM:
for(int j=0;j<symbs[i].length;j++){
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// IneMeHTy MaccuBa NPUCBANBAETCA 3HAYEHME:
symbs[i][j]=s;

// Cnepytowuit cumson:

S+t

// K TeKcTOBOMY 3HaYeHUI0 FONMCHIBAETCA

// 3Ha4yeHue 3neMeHTa MaccuBa:

txt+="| "+symbs[i][j]+" ";
}
// TlocnenHAs YepTa v Nepexof K HOBOIA CTPOKe:
txt+="|\n";

}

// OTobpaxeHue coobuieHus:

JOptionPane.showMessageDialog(null,
// TeKkct coobuienms:
txt,
// HasBaHue okHa:
"MaccuB co CTpOKaMy pasHoil AnHbI",
// Tun okHa:
JOptionPane.PLAIN_MESSAGE,
// 06BeKT nUKTOrpaMMmb:

new Imagelcon("d:/books/pictures/giraffe.png")

[Tpy BBHIMOJIHEHUH IPOTPAMMbI OTOOPaKAETCs IUATOTOBOE OKHO, TIPEICTaB-
JIEHHOE Ha pHuc. 5.7.

fﬁ“c“s o :l'p;auh—puﬁ AMHHEL '-
IAIBIC]
IDIEIFIGIHITJIKILIMIN|O]
i IPIQIR|SI
ITIUIVIWIXIYIZ|

Puc. 5.7. lnanoroBoe 0KHO COAEPXMUT 3HAYEHUS MacCuBa CO CTPOKaMU Pa3HOW OJINHbI

186



MaccuBbl

[lasee mpoanau3upyeM MporpaMMHBIN KOJI, BbIITOJIHEHUE KOTOPOTO ITPUBO-
JIUT K TaKUM peadyJibTaTaM. VTak, B iporpaMme OObSIBJISIETCS U WHUIIHATIH-
3UPYETCST OJTHOMEPHBIN TEJOYNCIEHHBIN MACCUB Size. 3HAYEHUS HJIEMEHTOB
MacCHBa OIPEIEISIOT KOJUYECTBO 2JIEMEHTOB B CTPOKAX JABYMEPHOIO CHM-
BOJIBHOTO MaccrBa. TakuM o6pa3oM, KOJIMYECTBO 9JIEMEHTOB B MAaCCHBE Size
oTIpejiesisieT KOJIMUECTBO CTPOK B IByMEPHOM CUMBOJIbHOM MaccuBe. CaMm IBy-
MEepHBINT CUMBOJIBHBIN MacCUB co3aeTcsT KoMaHmou char[][] symbs=new char[size.
length][]. OcobeHHOCTD TaHHON KOMAH/IbI B TOM, 4TO B MHCTPYKIIUU CO3/AHMS
MaccuBa new char[size.length][] Bropbie kBagpaTHbIE CKOOKHM IycThie. B miepBbIX
KBaJ[paTHBIX CKOOKaX yKa3aHo BbIpakeHHe size.length. ITo o3Hayaer, 4To CO-
3/1aeTCsl MAacCHUB, KOJIMYECTBO 9JIEMEHTOB B KOTOPOM pPaBHO size.length. Dire-
MEHTBI MACCHBA SIBJISIIOTCS II€PEMEHHBIMHU OJHOMEPHOIO MACCHUBA C 3JIEMEH-
TaMu TuTa char.

B BETANM

KomaHnay co3paHus ABYMEPHOro mMaccuBa Buaa new tun[pasmep][] MOXHO
paccmaTpmBaTtb Kak KOMaHay CO34aHus OAHOMEPHOro MaccmBa, Koum-
YeCTBO 3/IEMEHTOB B KOTOPOM OMNpeaenseTcs napaMmeTpoM pasmep, a TUN
9NEeMEHTOB onpeaenseTcd kak mn[] — To eCTb peyb NAET O NEPEMEHHbIX
MaccuBa, KOTOpblE MOTYT CCbl1aTbCst HA OAHOMEPHbIE MAaCCUBbI C 3ne-
MEHTaMM1, MMEIOLLIMMN YKa3aHHbIN TUn.

nr

CuMBOJIbHAS TIEPEMEHHAS § TIOJYYaeT B Ka4eCTBE HAYAJIbHOTO 3HaYeHue A
Takoe 3HaueHue GyIET PUCBOEHO TIEPBOMY 3JIEMEHTY B TIEPBO CTPOKE JIBY -
MEPHOTO MaccuBa symbs. KaxibIii ciemyonmii aJieMeHT 3HaUeHueM TT0JTy4a-
eT ouepeHyIo OYKBY B KOZ0BOiT Tabuuile (ciemyromias OykBa B andaBuTe).
TexcroBas nepemenHas txt THUIIMATU3UPYETCA C ITyCTON CTPOKOH B KayeCcTBe
HAYaJILHOTO 3HaUeHus. B 3To TeKCcTOBOE 3HAUEHHE TIOCTEA0BATENHHO JIOTH-
CBIBAIOTCST HOBBIE «(hparMeHThI». Bce OCHOBHBIE BLIYNCTEHUS TIPOU3BOIATCS
B PaMKax BJIOXKEHHBIX OTIepaTOpOB IUKJA. Bo BHelHeM oreparope WHJeK-
CHasl repeMeHHas i repebupaer CTPOKU JBYMEPHOTro MaccuBa. B tese BHe-
IITHETO OTlepaTopa KoMaHoil symbs[il=new char[size[i]] co3maeTcss ogHOMepHBIT
CUMBOJIBHBIIf MACCHB, Pa3MeP KOTOPOTO OTIPeIENSIeTC 3HAYeHUEM dIeMeHTa
size[i]. Cchlmka Ha CO3ZITaHHBIM MAacCHB 3aITChIBaeTcs B ajeMeHT symbs[i]. IToc-
Jie TOTO, KaK CTPOKa JIBYMEPHOTO MAaCcCUBA CO3/IaHa, 3AITyCKAETCS ellle OIH
(BHYTpeHHMUIT) ollepaTop NUKJIA, B KOTOPOM MHIEKCHAS IlepeMeHHad j repe-
OupaeT 3HAYEHUS DJIEMEHTOB B CTPOKE C MHIEKCOM i. B Tesie BHyTpeHHEro
oreparopa IuKIa KoMaHaoi symbs[i][j]=s mprcBanBaeTcs 3HaUYeHME 2JIEMEHTY
C MHIEKCAMM i ¥ j AByMePHOTO MaccuBa symbs. KoMaHo#1 s++ 3HaUeHUe TIepe-
MEHHO § YBeIMYNBAETCST Ha eAMHUITY (3HAYEHNEM TTepEMEHHON CTaHOBUTCS
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CJIelYIOINI CMMBOJI TTOCJIe TeKyIero). Hakownerr, komaumoit txt+="| "+symbs[i]
(l+" " K TekylieMy 3HAUE€HUIO TEKCTOBOI IepEMEHHON txt JOIMChIBaeTCs
«JIeKOpaTUBHAsI» BEPTUKAJAbHAS 4YepTa, Ipodesi, 3HaueHue sieMeHTa symbs[i]
[j] u emme oxun pobest. ITocse Toro, Kak cTpoka MaccuBa symbs «IpoiieHas,
1ocJie 3aBeplIeHNs] BHYTPEHHEro olepaTopa, KoManaoil txt+="[\n" k TekcTy
1100aBJISIETCS TIOCTIE/IHSISE «3aBEPIIAONIast> BePTHKAIbHAS YepTa U HHCTPYK-

1A 1mepexoza K HOBOU CTPOKE.

[Tocsie TOro Kak BCe BBIYKMCIICHUS BBITIOJHEHBI, 0TOOpakaeTcsi coobIeHne
¢ nagopMaIreii 0 cofIepKIMOM IBYMEPHOTO MaccuBa symbs.

@ HA SAMETKY

Komangpl OTO6pa)KeHI/IFI AnNanioroBoro okHa Mbl y>ke ncnoJib3oBaJin MHO-
roOKpaTHO, TaK 4YTO XO4eTCA BEPUTb, HTO B KOMMEHTApPUAX OHN HE Hy>XXOa-
10TCA.

MaccuBbl U meTOoAbl
Hy, a smo dosecok K kowmapy.

U3 x/p «Cmapuxu-pasbounuxu>

Jasee obcyauMm elie /1Ba actekta paboThl ¢ MaCCHBaMI: TIepeladyy MaccuBa
apryMeHTOM MeTO/y U BO3BpallleHne MacCuBa pe3yIbTaToM MeToia. B Heko-
TOPBIX TPUMepax MBI yKe BCTPeYasrch C CUTyallnel, KOT/la MaCCHB TTepeiaeT-
cs1 apryMeHToM MeToxy. /lemaeTcst 3To MpoCTo: COOTBETCTBYIOMNM apTyMEHT
OIMCBIBAETCS KaK TlepeMeHHas MacCuBa. SHAYeHNEeM MepeMEeHHOH MaccuBa
SIBJISIETCS CChlIKa HAa MaccuB. Korzia MaccuB mepeiaeTcst apryMeHTOM MeTO-
Iy, METO/I IIOJIy4daeT CChLJIKY Ha MaccuB. B 0CHOBHOM 3T0 Bcst «dusocodusi»,
CBsI3aHHA4 C Ilepeadeil MaccuBa apryMeHTOM METOJLY.

[IpumepHo Takas e cxeMa UCIOJIb3YETCS IPY BO3BPANEHUN METOIOM Mac-
CHBa B KayecTBe pe3yJibTaTa. B aToM ciiydyae 0ObIYHO MaCCUB, BO3BpAIaeMbIil
pe3yIbTaToOM, CO3/IA€TCS B TeJIe METO/IA TIPU €T0 BBITTOJIHEHUH. Pe3yibraTom
METOJ BO3BPAIIAET CCHIJIKY HA CO3/IaHHbBIN MAaCCHUB.

Kaxk nirrocTpaliuio paccMOTPUM MaTEMATUYECKYIO 32/1a4y O BBIYUCIEHUT
MPOU3BE/IEHUST MATPUIIBI HAa BEKTOP, PE3yJbTaTOM KOTOPOTO SIBJISIETCS
npyroii BekTop. BekTOphl peanmmsyioTcs B BUE OJHOMEPHBIX YHCJIOBBIX
MacCHUBOB, a MaTpPHUIla PeaJn3yeTcs B BUE [BYMEPHOTO YMCJIOBOTO Mac-
CUBa.
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AETAJIN

MaTpuua npencraBnsieT cobom Tabnuuy n3dmncen. Kaxablii anemMeHT maT-
puubl oNpeaenseTcsa Napon NMHAEKCOB — TO €CTb BCE Kak B ABYMEPHOM
maccuee. MaccuB npencrtasnseT coboii Habop 31EMEHTOB, KaXdblii N3
KOTOpPbIX onpenenseTcs MHAeKcoM. BekTopbl Mbl ByaeM OTOXOECTBAATb
C 0QHOMEPHBIM MaccmBoM. [peanonoxXmm, 4To 3aaaHa HekoTopast Mart-
pvLa A ¢ anemMeHTamMu a;, MHAEKCbI KOTopbIx 1 <i<mun 1 <j<n. MNyckain
BEKTOP B COCTOMT 13 8NeMEHTOB b, (MHaekcj=1, 2, ..., n). Toraa pesynb-
TaToOM Npou3BeneHns MmaTpulbl A Ha BekTop B aBnsieTcs Bektop C = AB,
3NEeMEHTBI C; (vHpekci=1,2, ..., m) KOTOPOro BbIYNCNSAETCH B BUAE CYyM-
Mbl C; =;a,-,bj. CTounT 3aMeTUTb, YTO KONMYECTBO CTONOLIOB B MaTpuLe A
[OJKHO CoOBMagaThb C KOIMYECTBOM 3JIEMEHTOB B BEKTOPE B.

PaccmoTpum TiporpaMMHBIN KO/ B TCTHHTE 5.8,

Jlnctunr 5.8. NMporpammHbiii ko npoekta ArraysAndMethodsApplication

class ArraysAndMethodsDemof
// MeTop anst oTo6paeHus COLepKMMOro
// OIIHOMEPHOTO LIENOYNCIEHHOTO MACCHBa:
static void show1D(int[] nums){
// Onepatop uukna no Konnekuuu:
for(int s: nums){
// ®opMaTnpoBaHHbIit BbIBOA YUCNOBOTO 3HAYEHUS:
System.out.printf("%4d" s);
}
// Tlepexop K HOBOIA CTpOKe:
System.out.println("");
}
// MeTop ins oToOpameHus COEPKUMOro [IBYMEPHOTO
// Leno4YuCneHHOro MaccuBa:
static void show2D(int[][] nums){
// BHelWwHwit onepatop LMKNa No KOANEKLMM:
for(int[] p: nums){
// BHYTpeHHwii onepatop LMKNa No KoANeKLuu:
for(int s: p){
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// ®opMaTupoBaHHbIit BbIBOA YUCNOBOTO 3HAYEHNUS:
System.out.printf("%4d"s);
}
// Tepexop k HOBO CTpOKe:
System.out.println("");
}
}

// MeTog At BLIYMCNEHUA MPOU3BELEHNS MATPHULbI U BEKTOPA.
// AprymeHTamu MeTogy nepenaloTcs iBYMepHbIit
// M OBHOMEPHbIil MaccuBbl. Pe3ynbTatom BO3BpaLLaeTcs
// OBHOMEpHbIii MaccuB:
static int[] prod(int[][] Asint[] B){
// Co3paHue OLHOMEPHOO MacCuBa:
int[] C=new int[A.length];
// BbluncneHme 3Ha4eHuil aneMeHTOB MaccuBa — pesynbrata
// Npon3BefeHIUs MaTpuLibl M BEKTOPa:
for(int i=0;i<C.length;i++){
// HauanbHoe HyneBoe 3HaueHue InemeHTa:
C[i]=0;
for(int j=0;j<B.length;j++){
// Dlobasneue ouepenHoro craraemoro:
C[il+=AG]G]*BL);
}
}

// Pesynbrat MeTofa:
return C;
}
// TnaBHbIil METOZ NPOrPaMMbI:
public static void main(String[] args){
// DBBymepHbiii MaccuB (Matpuua):
int[][] A={{1,0,3,-1}{2-1,-2,3}{-1,1,0,2}};
// OnHOMepHbIit MaccuB (BeKTop):
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int[] B={1-13.2};

// Pe3ynbTar npou3BeeHUs MaTpULbl Ha BEKTOP:

int[] C=prod(AB);

// 0T06paeHue COLEpKMMOTO MaTPHLbi:
System.out.println("Marpuua A:");
show2D(A);

// OTo6paxeHue coepuMoro BeKTopa:
System.out.printn("Bekrop B:");
show1D(B);

// 0To6paxeHue pe3ynbTat Npou3BeaeHus
// MatpuLpl Ha BEKTOP:
System.out.printin("BekTop (=AB:");
show1D(C);

PeSy.TII)TaT BBIIIOJIHEHHWA ITPOTPAMMBI ITPE/ICTABJIEH HUKE!

Pe3ynbraTt BbINOSIHEHMS NPOrpamMmbl (M3 nUcTuHra 5.8)

Matpuua A:

103-1
2-1-273
-1102

BekTop B:

1-132

Bektop (=AB:

832

B nporpamme, kpoMe IyIaBHOrO MeTO/ia IPOTPAMMBI, OIKMCAHbI ellle TPU Me-
toma. Metos showlD() mpeaHasHavyeH st 0TOOPasKEHMSI COMEPKUMOrO Ofl-
HOMEPHOTO TEJIOYNCIEHHOTO MAacCUBa, KOTOPBIM MEPEAAETCST apryMEHTOM
Mmerony. Jlist oroOpakeHUs1 3HAYEHUN MepeJaHHOTO apryMEHTOM MacCHBa
nums MCTOJIb3YETCS OTepaTop MUK O KOJUIEKIINH, B KOTOPOM TTepeMeH-
Hasl § TI0C/Ie0BaTeIbHO IPUHIMAeT 3HaYeHus MaccuBa nums. OTobpaskeHue
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3HAYEHUsI BBITIOJIHSIETCST KoMaH/10i System.out.printf("%4d"s). B nannoit komane
BbI3bIBaeTcst MeTof printf(). Bropoii aprymeHT MeTona s — aT0 3HaUeHUe, KOTO-
poe otoOpaskaeTcst B OKHe BbIBOjIa. 11epBbril aprymeHT "%4d" MeToza siBJIsIET-
cs1 cTpokoit (popmarupoBanust. CUMBOJ % SIBJISIETCSI CTAHAAPTHBIM HAYATIOM
uHCTpYKIMKU opmaruposanus. Jlurepa d o3Hayaer, 4To 0TOGpaKaeTcs 1e-
Joe yuctio. [udpa 4 o3Havaet, 4To 1MoJ| YMCJI0 BbIIEISIETCS HE MEHbBIIIE YEThI-
pex No3UIuil.

Crarnueckuii Mmeto show2D() BCIoTb3yeTest 7ist OTOOPaKEHUsT COMEPIKIMOTO
IBYMEpPHOTO TIeJIOYMCIEHHOTO MaccuBa. B Tese omeparopa IMUKIA MCTIOTh-
30BaHbI BJIOKEHHBIE ITUKJIBI TT0 KOJIEKITNU. Bo BHemHeM omepaTope IuKJIa
nepebop 3HaYEHMIT B MaccuBe nUms (apryMeHT METO/Ia) PeajiM3yercst Yepes
[epeMEHHYI0 P, OOBSIBJIEHHYIO C TUIIOM int[]. DTOT «TUI» COOTBETCTBYET Iie-
PEMEHHOH 0/lHOMEpPHOTro MaccuBa. Ilepemennast p nocjie10BaTeIbHO TTPUHY-
MaeT 3HAUYEeHUS M3 MAcCUBa NUMS, HO MTPU 3TOM JIAHHBIN MacCUB MHTEPIIPe-
THUPYeTCS KaK OJJHOMEPHBI MaCcCUB, COCTOSITIINI 13 OJHOMEPHBIX MAaCCUBOB
(ctpoku aByMepHOro MaccuBa). Takum 06pa3oM, 3HAYECHUST MepPeMEeHHOIT
p — 2TO OJHOMEPHBIE MACCUBHI (CCBHLITKN HAa 3TH MACCHUBBI), (hOPMUPYIOIINE
CTPOKH B MaccuBe nums.

Bo BayTpenHnemM omepaTope KA O KOJJIEKIIUN TIepeMeHHas s TUTa int me-
pebupaeT 3JIEMEHTBI U3 «KOJUIEKIIUU» P, KOTOPasi, HAIIOMHUM, SIBJISIETCSI O4e-
PEIHOIT CTPOKOM B MaccuBe nums. BbIBoI Takoii: TiepeMeHHast p «1epedrpaers
CTPOKU B MAcCCHBE NUMS, a TIepeMEHHasT § «11epebupaeTs 3JIEMEHTBI B CTPOKE.

Mertog prod() Hy:KeH /1711 BBIUMCJIEHUS IPOU3BEJICHNUST MATPUIIBI U BEKTOPA.
AprymeHTaMu MeTO/y IlepelaeTcs JABYMEPHBIM MAacCUB A U OIHOMEpHBIN
MaccuB B. Pe3ysbraTroM MeTO/I BO3BpaIllaeT CCHIIKY Ha OJHOMEPHBIN 11€JI0-
yucjeHHbIH MaccuB. [loaromy wmaeHTHdUKATOD THUIIA pe3yJibTaTa MeETOa
o6o3HaueH kak int[]. B Tesie meToma komanoii int[] C=new int[A.length] cosnaercs
OJIHOMePHBII MaccuB (, pa3Mep KOTOPOTO OIPEJIEISIETCS KOJTUUYECTBOM CTPOK
B ZIByMepHOM MaccuBe A. 3alyCcKaeTcs Oleparop 1UKJIa, B KOTOPOM UHJIEKC-
Hasl iepeMeHHast i mpoberaeT 3HaUYEHKsI MHIIEKCOB 2JieMeHTOB MaccuBa (. 3a
KaK/Iblil UK KoMan/oii ([i]=0 a/ieMeHTY € COOTBETCTBYIOIUM WHIEKCOM
MPUCBaMBaeTCsl HavyabHOe HyJieBoe 3HadeHue. Ilociie aToro 3amyckaercs
BHYTPEHHMII OIlepaTop IUKJIA, B KOTOPOM MHAEKCHAs HepeMeHHas j mpobe-
raet 3HayeHus1 ot 0 710 B.length-1 (nnamnason n3mMeHeHUsT HHIEKCOB 3JIEMEHTOB
B MaccuBe B ¥ OZIHOBPEMEHHO 3TO JMaNa30H MU3MEHEHUsS] BTOPOrO MHJEKCa
B IByMepHOM MaccuBe A). 3a Kaskabrit ik komauaoit C[i]+=A[i][j]*B[j] k Texy-
emMy 3HadeHuto ajemenTa ([i] mpubasisietcst ouepeas 1o6aBka (pousse-
nenvie Afi][j]*B[j]). [locsie 3aBepinenust BbruncaeHuin KoMmanoii retumn C ceblika
Ha CO3/IAaHHbII U 3aTI0JIHEHHBII MACCUB BO3BPAIIAETCS PE3YIbTATOM METOJIA.
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B rmaBnom metoze miporpammbl komanaamu int[][] A={{1,0,3-1}{2-1-2,3}.{-1,1,0.2}}
nint[] B={1-13,2} co3maioTcst nCXoiHble MACCUBBIL: IBYMEPHBIN MACCUB A U3 TPeX
CTPOK M YEThIPEX CTOJOIOB M OJIHOMEPHbIIT MacCHB B 13 YeThIPEX 2IEMEHTOB.
Komanpmoii int[] (=prod(AB) BbrumCIsIETCS TTPOM3BEIEHUE MATPUIBI, TIPE/ICTAB-
JIEHHOW IBYMEPHBIM MacCUBOM A, 1 BEKTOPA, MTPE/ICTABIEHHOTO OJTHOMEPHBIM
MacCUBOM B, a pe3yJibTaT IIPOM3Be/IEHHST 3AIIMCHIBAETCS B OJ[HOMEPHBIN Mac-
cuB (. C momortrsio MeTomoB show2D() u showlD() comep:KUMOe NCXOTHBIX Mac-
CHBOB M MaCCHBa, BBIUMCJIEHHOTO KaK [TPOM3BEeHUE, OTOOPAaKAeTCs B OKHE
BBIBOJIA.

Pe3iome
Y npasovt nem npedena.

Hs x/p «Cmapuxu-pasboinuxu>

*  Maccus npezcrasiser co6oil HaOOp OLHOTUIIHBIX DJIEMEHTOB, 00be/I1-
HEHHbBIX OOIMM UMEeHEM. DJIEMEHT B MaCCHBE UAECHTUDUIIMPYETCS C T10-
MOIIbIO MH/IEKCA WU WH/IEKCOB. KoJM4ecTBO MH/IEKCOB, HEOOXOAUMBIX
JUIsl OJJHO3HAYHOIO OIPEAEIeHUsI MaCcCHUBa, ONPEAENIIeT Pa3MepHOCTb
maccuBa. OOBIYHO UCIIONB3YIOTCH OJHOMEPHbIE 1 JIBYyMEPHbIE MACCUBBIL.

* Maccusn CO31a€TCA B /IBa 9Talla: 00DbABIIETCA IepeMeHHas MaCCH1Ba, a4 3Ha-
yeHHEM el IIpUCBaMBAE€TCA CCbIVIKA Ha MaCCHUB. CCbIJIKy Ha MaCCUB I10J1y-
YaeM I1pu coOCTBEHHO CO3/IaHMK MaCCHBa C IIOMOIIbIO OII€epaTopa new.

* IIpu oObsiBIIEHNY TIEPEMEHHOIT JIJIsT OTHOMEPHOTO MACCHBA YKA3bIBAETCSI
upeHTH(GUKATOP TUIIA 2JIEMEHTOB MACCHBA M Mapa MyCThIX KBaIPaTHBIX
ck000K. B ciyyae mepeMeHHON JByMEPHOTO MacCHBa YKa3blBAIOT JIBE
Hapbl KBaAPaTHBIX CKOOOK.

* Ilpu cozmanmm maccuBa NCIOIB3YTOT OMEPATOP New, TTOCIe KOTOPOTO YKa-
3bIBAETCST THIT 9JIEMEHTOB MaCCUBA 1 B KBA[PATHBIX CKOOKAX — Pa3Mep Mo
Ka’K/IOMY M3 MTH/IEKCOB.

» TIpu obpalieHny K 3JIeMEHTY MacCHBa YKa3bIBAOT UMsI MACCHBA M B KBa/I-
paTHBIX CKOOKaX — MHJEKC MaccuBa. Ecim nHaekcoB 60sibline 0JHOTO, TO
JUIST KasKIOTO MHJIEKCa UCIIOJIb3YETCs CBOSI TTapa KBaJpaTHbIX CKOOOK. ITH-
JIeKCaIus 3IeEMEeHTOB MaccuBa (TI0 KaK/OMY W3 WHAEKCOB) HAYMHAETCS
¢ nyJisi. [ljist onpejiesienysi paamMepa MaccuBa UCIOJIb3YIOT CBOMCTBO length.

° I[BYMeprIﬁ MaCCUB MOKHO paCCMaTpuUBaTb KakK OIIHOMeprIﬁ MacCCuB,
9JIEMEHTaMU KOTOPOTI'O ABJIAIOTCA OAHOMEPHbBIE MACCHUBBI.
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e Ilpm co3ganuu MacCWUBBI MOXHO WHUIMATU3WUPOBaTh. B TakoMm ciydae
TepeMeHHOI MacCHBa TPUCBAUBAETCS CIIMCOK CO 3HAYEHUSIMU, KOTOPbIe
MIPUCBANBAIOTCS JIEMEHTAM MAaCCUBA. 3HAUEHUS 3aKJII0YAIOTCS B PUTYp-
Hble cKoOKM. Eciin MaccuB IByMepHBIH, TO TPUCBANBAEMbBIN IIEPEMEHHO
MaccUBa CIUCOK COCTOUT U3 CIHCKOB, IIOCTPOYHO MHUITMATUZUPYIONINX
3JIeMEHTBI MacCUBA.

» [Ipu mpucBanBaHUM MacCHBOB O/IHA TePEMEHHAs MaCCHBa IIOJIy4aeT 3Ha-
YeHHeM CCBhIJIKY U3 JIPYroil lepeMeHHOi MacCuBa, TaK YTO B pe3yJbTare
00e repeMenHble CCHLTAIOTCST HA OINH U TOT JK€ MACCUB.

M OHepaTop MUKJIA 110 KOJIJIEKIINM ITIO3BOJIAECT Hep€6I/IpaTb HE MH/IEKCHI 2J1€-
MEHTOB MaCCHBa, a 3HAYCHHA 3JIEMECHTOB. Ornucanue oI1epaTopa IM1KJIa
Ha4yMHAETCA C KJIIOYEBOro CJjaoBa fOf, a B KPpYTJUIbIX CKOOKax 0ObABIAETCA
IIepeMeHHasa Tulla, COBIIaJalOIIEro ¢ TUIIOM 3JIEMEHTOB MaCCHBa. qepes
JBOETOYME YKaA3bIBA€CTCA MM MaCCHUBaA. O6baBiennas IepeMeHHasd 110-
CJIe/10BATE€JIbHO IPUHUMAET 3HAYE€HUA IJIEMEHTOB MaCCHBa, a IIPpU KasK-
JIOM 3HaA4Y€HUU BBINIOJIHAOTCA KOMaH/Ibl B T€JIE OII€EPATOPA IUKJIA.

* Ilpu nepemaue MmaccuBa apryMeHTOM METO/Iy HA CAMOM JIeJie MEePeIaeTCst
repeMeHHas MaccuBa. Eciiu pe3yibTaToM MeTo/1a BO3BPAIAETCSI MACCUB,
TO TaKOI MaCcCHUB CO3/IaeTCsI TIPU BBI30BE METO/IA, & PE3YJIBTATOM METO/IA
BO3BpaIIaeTCs CChLIKA Ha MACCUB.



MaBsa 6
HACNEAOOBAHMUE

Bom max naunewns usyuamo pamunvivie nopmpe-

mut, u ysepyewn 8 nepecenenue oyut. On, oxasviea-
emcs, moxce backepeunv!

Hs x/¢ «Ipuxmouenus Illeproxa Xoamca

u doxmopa Bamconas

lIaJIee MBI 06cy111/1M O4Y€Hb MOH_IHBIfI MEXaHU3M, KOTOpI)IfI Ha3bIBa€TCA HdA-
caedosanuem. Viest, mosoxeHnHasi B OCHOBY HACJIe/[OBAHMsI, IPOCTA: TIPH CO-
3manuu (OTMUCAHUI) KJIacca 3a OCHOBY O€PEeTCst APYTOH, paHee CO3TaHHbIN
(omucannbIil) Kiaacc. Takol MOAXOA TMO3BOJISIET 9KOHOMUTDH BPEMS, CHIIHI,
CII0coOCTBYET YMEHbBIIIEHNIO 00beMa IPOrPpaMMHOTO KOJIa, a TAK/Ke MOBbIIIa-
€T COBMECTUMOCTD ITPOIrPaMMHbBIX KOZOB.

Peanusauuna HacneposaHus
Hy, sauem maxue croxcrocmu?!

Hs x/¢ «Ipuxmouenus Illeproxa Xoamca
u doxkmopa Bamconas

WNrak, ipu Hac/ie[0BaHUN HOBBIH KJIACC CO3/Ia€TCST HA OCHOBE YIKE CYIIEeCTBY-
1omiero kjacca. Kiacc, Ha ocHOBe KOTOPOTO CO3/IaeTCsl HOBBIM KJIacc, Ha3bl-
Baetcs cynepxaaccom. HoBbIl Kiacc, KOTOPBIHN CO37AeTCsT HA OCHOBE CyTep-
KJIacca, Ha3bIBAETCS HOOKAACCOM.

[maBHOE penMyIecTBO CO3/1aHMs KJacca «He Ha IyCTOM MeCTe» CBSI3aHO
C T€M, UTO IIOJKJIACC NI0JIy4YaeT «B HACJAe[CTBO» OT CyIlepKJjacca Bce ero He-
3aKPbIThIEe 0 U MeTozbl. [Ipoire roBops, Bce OIS U METOIBI CyTIepKIac-
ca, He SIBJISIIONINECST 3aKPbITBIMU, aBTOMATHYECKHU J00ABJISTIOTCS B TTOIKJIACC
(XO0Ts1 TaM OHU SIBHO U HE OMUCHIBAIOTCS ).

@ HA SAMETKY

38KprTbIe nona n MetTogbl ONMCbIBalOTCA C KlOYEBbIM C/TIOBOM private.
Ecnn Takme 4yneHbl €CTb B cynepknacce, To B nogknacce, kKak orMe4aJyioCb
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BbILLIE, OHM HE HacnenylTcs (B TOM CMbIC/Ee, YTO HeJOoCTynHbl). Bonee
noapoBbHO 0COBEHHOCTM NCMOJIb30BAHUSA 3aKPLITLIX YIEHOB Kiacca npu
HacnenoBaHMM OOCYXOAIOTCS B 3TOM [1aBE HECKOJIbKO MO3XeE.

Co3paHue nogknacca

C TexHWYeCKOI TOYKHM 3pEHMs CO3[aTh IMOAKJIACC HA OCHOBE CYyTIepKJacca
OYeHb ITPOCTO: B OMTMCAHNUH TTO/IKJIACCA TIOCTIE €T0 MMEHH Yepe3 KII0UeBOe CTOBO
extends cemyeT ykazaTh UM cymepkiacca. To ecTh MCTOMb3YeTCs CAEeMYIONTIi
1mab10H (JKUPHBIM MPU(TOM BbIZIETIEHBI KJIFOYEBbIE 9JIEMEHTHI 11abJI0Ha ):

class Nogknacc extends Cynepknaccq

// Nons n meToabl nofknacca

}

Hamnpuwmep, ecaim knacc Bravo cozmaercst HacyieoBanueM kiacca Alpha, To onu-
caHue Kyacca Bravo BBITTOTHSIETCS KOIOM CJIEIYIOTIETO BU/IA:

class Bravo extends Alpha{
// LononxutensHsle (kpome uneHos knacca Alpha)

// nons u meTogbl Knacca Bravo

}

B pesynbrar kiacc Bravo umeer Takue ke TOJISI U METO/IbI, KaK Kjacc Alpha,
a TaKXe JOITOJTHUTEJIbHO Te I10JId 1 METO/AbI, YTO OIIMCAaHbI HGHOCpGJ_ICTBGHHO
B KJjacce Bravo.

Eciu pacemoTperb GoJiee KOHKPETHYIO CUTYAIIUIO, TO OHAa MOTJIa Obl BBITJIS-
eTh TaK:

// Onucaxue cynepknacca:
class Alpha{
// Uenouncnenxoe none:
int number;
// Metop:
void show(){
System.out.println("Yucnosoe none: "+number);
}
}
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// Onucaxue nopknacca:
class Bravo extends Alpha{
// CumBonbHOE none:

char symbol;

B nanHom cayyae B Kiacce Alpha omricano 1iesiounciieHHoe moJie number 1 me-
1071 show(), KOTOPBIM B KOHCOJIbHOE OKHO BBIBOJITCS COOOIIEHNE CO 3HAYECHI-
eM moJist number. COOTBETCTBEHHO, Y 0OBEKTA, CO3TAHHOTO HA OCHOBE KJIacca
Alpha, GyzieT B HaJu¥K 110JIe number 1 MeToz show().

HernocpescrBento B kiacce Bravo omrcaHo TOJIBKO CUMBOJIbHOE T110J1e symbol.
Ho mockonbky kmacc Bravo co3maeTcs Ha ocHoBe Kiacca Alpha (kmacc Alpha sB-
JISIETCST CYTIEPKJIACCOM JIJIst Karacca Bravo), To y 06beKkTOB Kiracca Bravo OymyT,
KpoMe ToJist symbol, etite m mosie number, a Takske MeTo show().

@ HA 3AMETKY

Ces3b HacnegoBaHUs ycTaHaBnMBaeTcsl ans knaccoB. OObekTbl, CO-
30aHHbIe Ha OCHOBE cynepkJacca 1 noakiacca CoBepLIeHHO He3aBUCU-
Mbl. Bonee Toro, NoHATUE cynepkacca ABNAeTCA OTHOCUTESbHbLIM: He-
KOTOPbI KNnacc MoXeT ObITb Cynepkiiaccom Afis Apyroro knacca u B To
Xe BPeMsi caM ABNSTbCSA NOAKIacCoOM APYroro knacca. Takon NpuHLnn
HacnegoBaHWUs (Korga noakiacc cam siBASeTCA Cynepkiaccom ans apy-
roro Kjlacca) Ha3blBaeTCst MHOIOKpPaTHbIM HAC/1eJ0BaHNEM.

Cymepkiace MOKeT ObITh KaK TOJIb30BaTEIbCKAM (OTICaH HEMTOCPECTBEH-
HO B IpoTpamMme), Tak u OubsmorednsiM. Hampumep, Mbl 171t 0TOOpasKeHusT
COOOIIEHU B IUATOTOBBIX OKHAX M CYUTHIBAHUS 3HAYEHUH C TOMOIIHIO OKHA
C ITOJIEM BBO/IA JIOCTATOYHO YACTO UCIIOJTH30BAU CTATUYECKIE METO/IBI KJTac-
ca JOptionPane. IIpu aTOM HaM HEPEIKO IPUXOAUIOCH YKA3bIBATh HECKOJIBKO
ZIOBOJILHO TPOMO3/IKUX apryMeHTOB. Eciii ykazaHHbIE METO/IbI BBI3bIBAIOT-
CSI IOCTaTOYHO YacTo, & YaCTh apTyMEHTOB, KOTOPbIE MEPEAloTCs METO/IaM
IIPU Pa3HbIX BBI30BAX, OJIHU U Te JKe, TO y100HO Ha ocHOBe KJacca JOptionPane
MyTeM HacJIel0BaHUsI CO31aTh COOCTBEHHBIN KJIacc, B KOTOPOM OITPE/IETUTh
HOBBIE METOZBI (B KOTOPBIX TeM He MeHee MCIOJIb3YIOTCS YTUJINTHI Kiacca
JOptionPane). Kak mmtocTpaiinio MCTOJb30BAHUST MeXaHU3Ma HACIEeTOBAHUS
paccMOTpuM HeOOJIBIION MTpUMep, B KOTOPOM B ITOJIb30BATEILCKOM KJIacce
MyPane nacsemyercst 6ubmmorednbiii knace JOptionPane. MHTtepecyromnmii Hac
MIPOTPaMMHBIH KOJI TIpe/icTaBieH B aucTuHre 6.1.
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JluctuHr 6.1. MporpammHbin kop npoekta ExtendingJOptionPaneApplication
import javax.swing.*;
// Knacc co3gaerca HacnegoBatue knacca JOptionPane:
class MyPane extends JOptionPane{
// Cratudeckuit MeTog C BYMS apryMeHTamu
// Bns 0TOOPaXeHUs LUANOrOBOroO OKHa:
static void showMessage(String txt,String title){
// Bbi30B cTatnyeckoro metopa showMessageDialog() u3
// knacca JOptionPane:
showMessageDialog(null,txt title,PLAIN_MESSAGE, new Imagelcon("d:/books/pictures/
giraffe.png"));
}
// CTaTnyeckuii METog C OHUM apryMeHTOM
// Bns 0TOOPaKeHUs 1MANoroBoro OKHa:
static void showMessage(String txt){
// Bbi30B BEpCHM METOAA C [IBYMS apryMeHTamu:
showMessage(txt,"Coobuexue");
}
// Cratuyeckuii MeTo, AnA 0TOOPAXEH!A OKHa C NONEM BBOAA
// BAA CYMTHIBAHUA LESIOTO YnCna:
static int getInteger(String txt){
// TekctoBas nepemeHHas:
String res;
// 0T06paeHue OKHa C NofeM BBOAA C NOMOLbHO
// metoga showInputDialog() u3 knacca JOptionPane:
res=showInputDialog(nulltxt,"4ncno (no ymonuanuio 10)",QUESTION_MESSAGE);
// TIpoBepseTcA 3Ha4eHMe TEKCTOBOI NepeMeHHoIA:
if(res==null){
// Ecav nonb3oBatenb OTMEHUA BBOA YnCna
// (3HayeHue, BO3BPALLAEMOR NO YMONYAHHUIO):
return 10;

}
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else{
// Npeobpa3oBaHue TEKCTOBOTO NPEACTABNEHUS YNCNa
// B umcno:
return Integer.parselnt(res);
}
}
}

// Knacc ¢ maeHbIM METOROM NPOrpPaMMbl:
class ExtendingJOptionPaneDemof{
public static void main(String[] args){
// 0To6paxeHue AManoroBoro okHa ¢ CoobLieHuem:
MyPane.showMessage("Bcem npuser!");
// TlepemeHHas AN 3anUCKH YNCNOBOTO 3HAYEHMA:
int number;
// 0To6paxeHue AuanoroBoro OkHa ¢ nosem BBoga
// Vi CYUTBIBAHUE LIENOYMCNIEHHOTO 3HAYEHNUS:
number=MyPane.getInteger("Bsegute uenoe yucno");
// TeKCT Ans 0ToOpaXeHus B IUANOTOBOM OKHe:
String txt="Yucna ot 1 go "+number+":\n";
// ®opmupoBaHue TEKCTOBOM CTPOKM
// € M0CNef0BaTeNbHOCTbIO HATYPANIbHBIX YKCEN:
for(int k=1;k<=number;k++){
txt=k+" ";
}
// OTobpaxeHue AuanoroBoro OkHa ¢ CoobLieHuem:

MyPane.showMessage(txt,"Liensie yucna");

B nporpamme onuceiBaetcs kiaacc MyPane, SIBJISTIONIUIACS MOAKIACCOM KJlacca
JOptionPane. B pesysbTaTe B Kilacce MyPane HacsieyrioTCsl BCe OTKPBITBIE UJe-
Hbl Kiacca JOptionPane, BKioyast (HO He OrpaHMYMBAsICh) CTAaTUYECKHE Me-
Tombl showMessageDialog() m showInputDialog(), a Takke cTaTudeckre KOHCTAHTHI,
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onpe/iesIAIIMe TUII TMKTOTPAMM, HCIIOJIb3YEeMbIX B JIMAJIOTOBLIX OKHaX.
YkazanHble METO/IBI M KOHCTAHTBI CTAHOBATCS uieHaMu kiacca MyPane. I1oa-
TOMY TIpU 0OpallleHuu K HUM B Tesie Kiacca MyPane HeT HEOOXOAUMOCTH yKa-
3pIBaTh MMs KJacca JOptionPane.

Jlnst ynoberBa B Tesie Kiracca MyPane omucamnbl Be BEPCUE CTATHYECKOTO Me-
Toga showMessage(): ¢ IByMsI TEKCTOBBIMH aPTYMEHTAMU ¥ € OTHUM TE€KCTOBBIM
aprymeHToM. Ecsim MeToj BBI3BIBAETCS € IByMsI TEKCTOBBIMU apryMeHTaMHu,
TO TIEPBbIIl ApPryMeHT OMpeJessieT TEKCTOBoe coolleHre, 0TobpaskaeMoe
B /INAJIOTOBOM OKHeE, a BTOPOI1 apIyMEHT 33/1aeT Ha3BaHUe TUAIOTOBOTO OKHA.
EcJiit MeTO/T BBI3BIBAETCST C OJTHUM apTYMEHTOM, TO OH OIPEIETISIET TEKCT CO-
obmienust. OKHO pu 9TOM nMeeT HazBaHue CooObIeHue.

Bepcust metona showMessage() peanzoBaHa Tak, YTO TIPU BBI30BE 3TOTO METO/IA
Ha caMoM jieJie BeI3biBaeTcs MeTo showMessageDialog(). IlepBsiM aprymenTom
TAHHOMY METOMY TiepefaeTcs ImycTas cchlika null, BTopoil m TpeTwii apry-
MEHTBI OTIPEIENAIOTCS, COOTBETCTBEHHO, apTyMeHTaMu MeToja showMessage(),
YeTBEPTBI apryMeHT SBJgeTCS cTaTudeckoli KoHcTaHTonr PLAIN_MESSAGE
(XOTsI B JIaHHOM CJIy4ae 3TOT apryMeHT (haKTHUUECKH HU Ha YTO He BJIUSIET,
MOCKOJIbKY 33/IaH IISIThIN APIYMEHT ), 4 TISIThIM aPIYMEHTOM YKa3aHO BbIpaske-
Hue new Imagelcon("d:/books/pictures/giraffe.png")). 9T0 KOMaHa co3manust oOGbeKTa
nukTorpaMmbl (06beKT Kiaacca Imagelcon) Ha ocHOBe u3oOpakeHus B (aiine
giraffe.png, Haxomsemcst B kaTasore d:\books\pictures. Ho B oTsimame ot paccmort-
PEHHBIX paHee CTyYaeB, 3/1eCh Pe3yIbTaT HCTPYKIMU CO3MaHusT 0ObheKTa He
3alCHIBAETCS] B OOBEKTHYIO TIEPEMEHHYIO, a CPa3y MePeaeTcsi apryMeHTOM
MeToay. Tak MOXKHO TOCTYTIaTh, U TAHHBIN TIPUEM BITOJTHE «3aKOHHBIHY. UTo-
ObI TIOHSITH, [TOYEMY TaK, I0OCTATOYHO BCIIOMHHUTD YTO PE3YJIbTATOM KOMaH/IbI
co3/aHng 00bEeKTa ABJSAETCH CCbLIKA HAa 00BEKT. JTa CChbLIKA, COOCTBEHHO,
M yKazaHa apryMeHToM MeTtoza. 110 G0JbIloMy CUeTy TO e camMoe MPOUCXO-
JIAT, €CJI MBI aDTYMEHTOM METO/LY TepeaeM 00beKTHYIO TepeEMEHHYIO, 3Ha-
YEHMEM KOTOPOII SIBJISIETCSI CChLIIKA Ha OOBEKT.

@ HA SAMETKY

Lna KoppPeKTHOro BbIMNOJIHEHUS NPOrpamMMbl NPeABaPUTENIBHO CO30a€eT-
cs dann giraffe.png (C Npo3payHor NoANOXKoI) ¢ rpaduryeckum nsobpa-
XEHMeM pasmepamMm B 75 NUKCENOB B LUMPUHY U BbICOTY. Parin nomeLla-
eTcs B katanor d:\books\pictures.

Bepcus metona showMessage() ¢ o/fTHUM TEKCTOBBIM apryMeHTOM OITpejieIeHa
TaKUM 00Pa30M, UTO BBI3BIBAETCST BEPCHUST HTOTO K€ METO/IA C IBYMST apTyMeH-
TaMU, ¥ BTOPBIM apTyMeHTOM yKa3aH TekcT "Coobuetue".
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Eie B kstacce MyPane Mbr ornchiBaeM cratndeckuii Mmetoj getlnteger() s cum-
TbhIBaHUA IIEJIOYUMCIECHHDbIX 3HAYEHU. HpI/I BbI3OBE METO/Ia OTO6pa)KaeTC$I
IMaJIOTOBOE OKHO, B KOTOPOE TI0JIb30BATEJIb /I0JIZKEH BBECTH 11eJ10€ YncJIo. Be-
JIEHHOE T10JIb30BaTeJIeM YHCJIO0 BO3BPAIIAETCS Pe3yIbTaTOM MeTo/ia (MMEHHO
4ICJIO, @ He €0 TEeKCTOBOE IIpe/icTaByeHue! ). Y MeToa O/lnH TEKCTOBBIN ap-
TFYMEHT, OHpelIeJIHIO]l[I/If/,I Ha/JIT1MCb Ha/l II0JIEM BBO/IA.

B rene mMeroma 0OBSIBIISIETCST TEKCTOBAsI TIEPEMEHHasT Tes, 3HaUYeHNe KOTOPOI
orpenensiercss pu Bbi3oBe MeTtosa showlnputDialog() (ymacsiemoBan B kJacce
MyPane m3 kracca JOptionPane). AprymenTtamu metoxmy showInputDialog() mpm BbI30-
Be mepeziatoTest: mycrast cebiika null, cobeTBerHo apryment merojia getlnteger(),
TekeT "Yucno (no ymonvawmio 10)" (Ha3BaHMe OKHA), M CTaTUYeCKas KOHCTAHTA
QUESTION_MESSAGE, otrpemeistiorniiast TUTI MTKTOTPAMMBI B OKHE. 3aTeM, TTOCJIe TOTO
KaK repeMeHHast 1es oJry4aeT 3HaueHe, OHO TIPOBEPSIETCS C IIOMOIIIBIO YCJIOB-
Horo oneparopa. Ecsin 3nauenue nepemennoit pasuo null (tosib3oBaTesb OT-
MEHUJT BBOJ, IIeJTKHYB KHOIKY Cancel win crcTeMHy0 MHKTOrpaMMy 3aKpbl-
THS OKHA), KOMaH/01 retumn 10 3Hauenue 10 Bo3BpalaeTcs pe3yJabTaToM MeTo/a
getInteger(). B mpoTuBHOM ciryyae koMaH10# return Integer.parselnt(res) pesypraTom
METO/Ia BO3BPAIIAETCS YHCIIO, TTOJMYYAIoNIeecst MpeoOpa3oBaHueM B IEJ0UNC-
JIEHHBII THT TEKCTOBOTO TPEICTABIEHIS YHCIIa U3 TePEMEHHOI Tes.

(G) HA BAMETKY

Ecnn nonb3oBaTtenb BBEN HEKOPPEeKTHOe 3Ha4YeHune, rnpun nonbiTke npe-
O6paSOBaTb TEeKCTOBOE 3Ha4dYeHue 4ymucna B 4MCJZI0 MOXET BO3HUKHYTb
owmnbka. Kak mMbl y3HaeM HeCKOJIbKO noa3xe, Takne cntyaumm MOXHO OT-
cnexmnBaTb 1 06pabaTbiBaTb C MOMOLLBIO MexaH3Ma 06paboTKu UCKITIO-
YUTEJIbHBIX CUTYALINIA.

B rnaBHoMm Mmetone mporpamMmbl komamnzioii MyPane.showMessage("Bcem npuser!")
oToOpaskaeTcsl IMaJoroBoe OKHO ¢ mpuBeTcTBueM. Komammoii number=MyPane.
getInteger("Beeaute wenoe uncno") oTobGpaskaeTcst OKHO € TI0JIEM BBOJI, & BBEJIEHHOE
M0JIb30BATEJIEM T[eJI0e Yncio (pe3yabTaT Metosa getlnteger()) samuchiBaercst
B TlepeMeHHy10 number. 3aTeM C MOMOIIBIO OTlepaTopa MUKJIa (OPMUPYETCS
TEKCT, COEeP:KAIINI TTOCIEJOBATEIbHOCTD HATYPAJIbHBIX YUCEN OT 1 10 3Ha-
yeHus epeMeHHou number, PesysibTaT 3amicsiBaercst B TEKCTOBYIO TIEPEMEH-
Hyto txt. Hakonerr, komanoii MyPane.showMessage(txt,"Llensie uncna") orobGpaskaercst
OKHO C COOTBETCTBYIOIIIM COOOIIECHIEM.

B Hauasie BBITIOJHEHUS IPOrPAMMbI MOSIBJISIETCS IMAJIOT0BOE OKHO (¢ Ha3Ba-
nuem Coobuenne) ¢ coobleHrneM, Kak okasatHo Ha puc. 6.1.
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| Coofilenne =
Beew npueet!
Puc. 6.1. OkHo C npmBeTCcTBMEM OTOGpa)KaeTCﬂ B Ha4daJie BbINOJIHEHNA NPOrpaMmbl
IIocie Toro Kak moJab30BATED 3aKPbIBAET IIEPBOE OKHO, ITOABJIAETCA CJIEAY~

I0lI[ee OKHO, HO yJKe C [0JIEM BBOJIA, B KOTOPOE CJIEAYET BBECTH I€JI0€ YUCJIO.
Ha puc. 6.2 mokazaHo 0KHO ¢ T10JieM, B KOTOPO€E BBEJIEHO 3HAUeHE 12.

Yucra (Ne yronuanmm 10

|T BBEMTE Lenoe YHCO
= [12

Cancel

Puc. 6.2. OkHO c nonem BBOAA AJ151 CHUTbIBAHUS LLEJIOHNCIEHHOIO 3HaYeHNs

[Tocne memuka Ha kHOMKe OK mosIBIIsIETCS MUATOTOBOE OKHO (HA3bIBAETCS
Iennie yncaa), comepskaiiee B OCHOBHON YacTU OKHA TTOCJIEI0BATENTbHOCTD
HaTypaJbHBIX yrcet (0T 1 10 TOro Yrcia, 4To ObLIO BBEAEHO Ha TIPEAbIAYIIEM
aTare) — Ha puc. 6.3 IMOKa3aHO OKHO, B KOTOPOM OTOOPaKaeTcst MoCIen0Ba-
TEJIBHOCTD HATYPAIbHBIX Yrcesa oT 1 10 12.

L ensie unena '

Yucna ot 100 12:
& 123456789101112

Puc. 6.3. OkHO ¢ nocnenoBaTesibHOCTbIO HATypPasbHbIX YACES

Eciu B okHe ¢ mosieM BBozia (cM. puc. 6.2) menkHyTh KHONKY Cancel, win
3aKPbITh OKHO, IIEJKHYB CUCTEMHYIO IIMKTOIPAMMYy C KPECTUKOM B IIPaBOM
BEPXHEM YTy OKHa, TO 3deKT OyaerT TakuM, Kak ecyu Obl M0JIb30BATEND
BBeJ1 uncsio 10: B mosiBuBIIEMcst auanorosom okue Ilesbie yncaa Oyzer co-
JlepaKaThCA IMOCJIe10BATEIbHOCTD HATYpaJbHbIX yuces ot 1 710 10.

@ HA 3AMETKY

B HekoTopbix ciyyasix OblBaeT yaobHO HacnenoBaTb B [JTABHOM Kac-
ce (knacc ¢ rmaBHbIM METOO0M) KakoWM-TO APYron Kfnacc — Hanpumep,
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knacc JOptionPane. B Takom cnyyae B rmaBHOM MeTOAE NPOrpaMmMbl MOX-
HO 6b110 Obl UCNONb30BaThL CTaTMYeckne Mmetoapl knacca JOptionPane 6e3
CCblJIKN Ha 3TOT Knacc.

KoHcTpykTOp noaknacca

CymiecTByIOT clenuajIbHble IIPaBUJa OINUCAHUS KOHCTPYKTOpa IOJKJIAC-
ca. /leso B TOM, 9TO TIpU CO3aHUI O0BEKTA MOAKIACCA CHAYATA BBI3BIBAET-
sl KOHCTPYKTOp cymepkiacca. CyTb mpobaeMbl JIETKO TPEACTABUTD, €CIIN
MPEIIONOKHITh, YTO KOHCTPYKTOPY CyMepKJIacca HeOOXOAUMO TepeiaTh
aprymentsl. Torza mpu co3gannu 00beKTa MOIKIACCa HEOOXOAMMO KaK-TO
3TH aPTYMEHTBI KOHCTPYKTOPY CyllepKJacca mepenaTh. Takoit MeXaHu3M cy-
IIECTBYET, I COCTOUT OH B TOM, YTO IIPH OIIMCAHUH KOHCTPYKTOPA ITO/IKJIACcCa
IIepBOI KOMaH/IOH B TeJie KOHCTPYKTOPA II0/IKJIACCA BLI3bIBAETCSI KOHCTPYK-
TOp cynepkJacca. Jlesaercst 3To 10CTaTOYHO IIPOCTO: YKa3bIBAETCS KII0YEeBOE
CJIOBO SUper, TIOCJIE KOTOPOTO B KPYTJIBIX CKOOKAX YKa3bIBAIOTCSI APTYMEHTHI,
KOTOpbIe llepeslaloTcst KOHCTPYKTOPY cyllepkJacca. Eciu aprymenTos Her,
KpyTJible CKOOKH (ITyCThIe) BCE PABHO YKA3BIBAIOTCSI.

PaccmoTpuim HeGOITBINO IpUMep B JIUCTHHTE 6.2, B KOTOPOM HCIIOIb3Y€ETC s
HacJleZloBaHUe 1, KPOMe IIPOUeTo, OlIpesiesIsieTCst KOHCTPYKTOP IIPOU3BO/IHO-
T'o KJacca.

JlnctuHr 6.2. NMporpammHbiii kog npoekTa SubclassConstructorApplication
// Cynepknacc:
class Alpha{
// TekctoBoe none:
String name;
// Lenouncnenxoe none:
int code;
// KOHCTpYKTOP C Tpems aprymeHTamu:
Alpha(String name,int code){
this.name=name;
this.code=code;
System.out.println("Knacc Alpha:");
System.out.print(n("Mone name — "+this.name);
System.out.println("None code — "+this.code);
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}

// KOHCTPYKTOP C OIHMM TEKCTOBBIM apryMeHTOM:
Alpha(String name){
// Bbi30B KOHCTPYKTOPA C ABYMS apryMeHTamu:
this(name,0);
}
// KOHCTPYKTOP C OAHUM LieN0YMCIEHHbIM PryMEHTOM:
Alpha(int code){
// Bbi30B KOHCTPYKTOPA C ABYMS apryMeHTamu:
this("benbii",code);
}
// KoHcTpyKTOp 663 aprymeHToB:
Alpha(){
this("Xentoiit",1);
}

}
// Nopknacc:

class Bravo extends Alpha{
// CumBonbHoe none:
char symbol;
// 3aKpbiThlii METOZ A8 OTOOPAKEHMA 3HAYEHUA
// cumBoONbHOTO Nons:
private void show(){
System.out.printin("Knacc Bravo:");
// 0T06paeHue 3HaYEHUS CUMBONILHOTO NONA:
System.out.printin("Mone symbol — "+this.symbol);
// OT06paeHue "ropu3oHTanbHOM MHUK":
for(int k=1;k<=18;k++){
System.out.print("-");
}
System.out.println("");

}
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// KOHCTpYKTOP C Tpems aprymeHTamu:
Bravo(String name,int code,char symbol){
// BbI30B KOHCTPYKTOpa CynepKnacca
// € [BYMS apryMeHTamu:
super(name,code);
// TpucBanBaxue CUMBONLHOMY MO0 3HAYEHMA:
this.symbol=symbol;
// Bbi30B 3aKpbITOrO MeTOAa:
show();
}
// KOHCTPYKTOP C OBHUM CUMBOJIbHbIM apryMeHTOM:
Bravo(char symbol){
// BbI30B KOHCTPYKTOpa CynepKnacca 6e3 apryMeHToB:
super();
// TpucBanBaxue CUMBONbHOMY MONIO 3HAYEHMA:
this.symbol=symbol;
// BbI30B 3aKpbITOr0 MeTOAa:
show();
}
// KOHCTPYKTOP C OFHUM TEKCTOBBLIM apryMeHTOM:
Bravo(String name){
// BbI30B KOHCTPYKTOpa Cynepknacca
// € OBHMM TEKCTOBbIM apryMeHTOM:
super(name);
// TpucBanBaH1e CUMBOSLHOMY MO 3HAYEHMS:
this.symbol="A";
// Bbi30B 3aKpbITOr0 MeTOAa:
show();
}
// KOHCTPYKTOP C OBHUM LEN0YUCNEHHBIM apryMeHTOM:
Bravo(int code){

// Bbi30B KOHCTpyKTOpa Cynepknacca
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// € OLHUM LLENOYUCNEHHbIM apryMEHTOM:
super(code);
// TipucBauBaHue CUMBONLHOMY NOMIO 3HAYEHUS:
this.symbol='B’;
// Bbi30B 3aKpbITOrO MeTOAa:
show();
}
// KoHcTpyKTOp 663 aprymeHToB:
Bravo(){
// CHayana HesiBHO BbI3bIBAETCA KOHCTPYKTOP
// cynepknacca 6e3 apryMeHToB.
// NpucBaMBaHMe 3HAYEHMS CUMBONIBHOMY NONIO:
this.symbol="C’;
// BbI30B 33KpbITOr0 MeTOAA:
show();
}
// KOHCTPYKTOP C ABYMSA apryMeHTamu:
Bravo(String name,int code){
// Bbi30B KOHCTPYKTOPA NOAKNACCA C TPEMS apryMeHTaMu:
this(name,code, D);
}
}

// Knacc ¢ maeHbIM METOROM NPOrPaMMb:
class SubclassConstructorDemo{
public static void main(String[] args){
// 06beKTHaA nepemeHHas nogknacca:
Bravo obj;
// Po3Hble cnocobbl co3paHms 0bbekTa nogknacca:
obj=new Bravo();
obj=new Bravo("KpacHbii");
obj=new Bravo(100);
obj=new Bravo("3enenbiit",200);
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obj=new Bravo("Y");

obj=new Bravo("Cunuit",300,Z);

}
}

PeSy]II)TaT BbIIIOJIHEHHWA ITPOTPaMMbI 6le€‘T TaKNM, KaK IIOKa3aHO HUKE:

Pe3ynbTaTt BbINOJIHEHUS NPOrpamMmbl (U3 nMcTuHra 6.2)

Knacc Alpha:

Mone name — entblit
Mone code — 1

Knacc Bravo:

Mone symbol — C
Knacc Alpha:

Mone name — KpacHblit
Mone code — 0

Knacc Bravo:

Mone symbol — A
Knacc Alpha:

Mone name — benbiii
Mone code — 100
Knacc Bravo:

Mone symbol — B
Knacc Alpha:

Mone name — 3eneHblit
Mone code — 200
Knacc Bravo:

Mone symbol — D

Knacc Alpha:
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Mone name — XenTblit
Mone code — 1

Knacc Bravo:

Mone symbol — Y

Knacc Alpha:

Mone name — Cutunit
Mone code — 300
Knacc Bravo:

Mone symbol — Z

B aT0ii mporpamme Mbl BCTpeuaeMcsi ¢ HECKOJIbKUMK HOBBIMU «MOMEHTaAMU,
KOTOPbIE UMEET CMBICJI 00CYyinTh. B mepByio ovyepesib mpoaHaau3upyeM 00-
HIYI0 CTPYKTYpPY nporpammbl. OHa HecsiokHasl. B yacTHOCTH, onMchIBaeTCs
kstacc Alpha ¢ IByMSI MTOJISIMU: TEKCTOBBIM TIOJIEM Name ¥ I[eJI0UYNCTIEHHBIM T10-
sieM code. Y kiacca Alpha ecTb deThIpe KOHCTPYKTOpa: 6€3 apryMeHTOB, C OJTHIM
TEKCTOBBIM aPTyMEHTOM, C OJTHUM I1eJIOYNCIEHHBIM apIYMEHTOM 1, HAKOHETI,
C ABYMs apryMeHTaMu (TEeKCTOBBIM M IeJoyrcaeHHbM). Kaace Bravo co3ma-
eTcs Ha ocHOBe Kiacca Alpha mytem HacnenoBanms. [lockombky B Kiacce Alpha
T0JIsI Name ¥ code ONTMCAHBI KAK OTKPBITBIE, TO OHU HACJIEAYIOTCS B KJacce Bravo.
[Tomumo aTOrO B Ki1acce Bravo onucaHo OTKPBITOE CUMBOJIbHOE moJie symbol.
3akpbIThiil MeToJ1 show() Kiracca Bravo peiHasHaveH juist 0TOOpakeHus 3Have-
HUS JJAHHOTO T0J1s1. MeToz show() BBI3bIBaeTCs B KOHCTPYKTOpaX KJacca Bravo,
KOTOPBIX HECKOJIBKO: O3 apryMeHTOB, C OZIHUM CHMBOJIbHBIM apryMeHTOM,
C OJJHUM TEKCTOBBIM apryMeHTOM, C OJHUM II€JOYUCEHHBIM apryMeHTOM,
C IByMSI apTyMeHTaMU (TEKCTOBBIM U II€JIOUNCIEHHBIM ), C TPEMS apTyMeHTa-
MU (TEKCTOBBIM, II€JIOUNCIEHHBIM U CHUMBOJIBHBIM ). Bce 1mecTh KOHCTPYKTO-
pOB KJacca Bravo 3a/1eficTBOBaHBI B TJIABHOM METO/Ie TTPOTPAMMBI TIPU CO371a-
HUU 00BEKTOB TIPOU3BOHOTO KJIACCA.

[IpoanamsupyeM 0coGEHHOCTH onrcanust Kiacca Alpha. 31ech BeTpedaetcst
KJII0YeBOe cJioBo this. /laHHOE KITIOUEBOE CITOBO MOXKET MCIIOIB30BATHCS KaK
CCBhIITKA Ha OOBEKT, U3 KOTOPOTO BBI3BIBAETCSI METOJ (€CJU UCIOJIb3YeTCsT
B KOHCTPYKTOPE, TO SIBJISIETCSI CCBHIIKOM Ha CO3/[aBaeMbIil 0OBEKT), a TaKKe
IIPU BBI3OBE B TeJie OJIHOM BepCUH KOHCTPYKTOpA JAPYToil BEPCUU KOHCTPYK-
Topa. Tax, B onncannn KOHCTpyKTOpa Kjacca Alpha ¢ IByMsi apryMeHTaMy,
TEKCTOBBII apryMeHT KOHCTPYKTOpPA HA3bIBAETCS name, a IEJOYUCIIEHHbIH
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apryMeHT KOHCTPYKTOpa HasbiBaercst code. [Tpobiiema B TOM, 4TO Ha3BaHUS
apTYMEHTOB KOHCTPYKTOpa COBMAJIAIOT ¢ HA3BAHUSAMHU TOJIel Kiacca. Ecim
B TaKOW CHTyaIlM¥ MCII0Jb30BaTh B TeJie KJacca name Wiu code, To 3TO Oyer
obpariieHne K apryMeHTaM KOHCTpyKTopa. [IpidyrHa B TOM, 4TO apryMeHTbI
METOJ[OB, B TOM YKCJIE U KOHCTPYKTOPOB, MMEIOT «CTATYC» JIOKAJIBHBIX Iie-
pemenHbix. Eciin HazBaHue JIOKAJIBHO TTepEMEHHOIT COBIIAJIAeT ¢ Ha3BaHUEM
TTOJIsT, TO TI0 YMOJTYaHUIO COOTBETCTBYIONIUHN WACHTU(DUKATOP B TEJIe METO-
na (MM KOHCTPYKTOpa) 0003HAYaeT JIOKAIbHYIO repeMeHHyo. YTo0bl mo-
JIYYUTD JOCTYII K MOJIE0, HEOOXOAUMO BBITIOIHSTH MOJHYIO CCHUIKY Ha TOJE,
yKazaHreM 00beKTa (13 KOTOPOTO, KaK M0/IpasyMeBaeTcst, Oy/IeT BbI3bIBATHCS
meton). KirtoueBoe cioBo this, kak oTMedasoch Bbilie, 1 0003Ha4aeT 00bEKT,
13 KOTOPOTO BbI3bIBaeTCsI MeTo/I. [103TOMY B TeJie KOHCTPYKTOpa Kiacca Alpha
UHCTPYKIUH this.name u this.code o603HavatoT 10T 0ObeKTa (KOTOPBIN co3/1a-
ercst), a MHCTPYKITHK name u code 0603HAYAIOT apryMEHThI KOHCTPYKTOPA.

Kpome Bepcuu KOHCTPYKTOpa € ByMsI aprymeHTamu, B Kjacce Alpha ectb
ellle TPU Bepcuu KOHCTPyKTopa. Koz KaxIoi U3 3TUX BEPCHil OTIpeiesisieT-
Cs1 uepe3 BbI30B BEPCUU KOHCTPYKTOPA C JIByMsI apryMeHTaMU, HO apTyMeH-
TBI TIEPEATOTCS TO-pasHoMy. Harmpumep, B BepCUU KOHCTPYKTOPA € OTHUM
TEKCTOBBIM apTyMEHTOM Name B TeJie KOHCTPYKTOPA eCTh BCETO OJ[HA KOMaH-
na this(name,0). OHa o03HAYAET, YTO MOJKEH BBITTOTHATHCS KO KOHCTPYKTOPA
C IByMsl apTyMeHTaMu, IIPUYEM TIEPBBIM apryMEHTOM IIepelaeTcs TepeMeH-
Hasl name, a BTOPBIM apryMeHTOM Iiepenaercst 3Hadenue 0. [lanee, B Bepcun
KOHCTPYKTOPA C OJIHUM I€JIOYNCIEHHBIM aPTYMEHTOM C0de BBITTOTHSIETCS KO-
Man1a this("benbiit",code), KOTOPOIT BBI3BIBAETCSI KOHCTPYKTOP C ABYMS apTyM€eH-
TaMU, IPUYEM TIEPBBIM aPTYMEHTOM IepeiaeTcs 3Hauenve "benslit", a BropbiM
apryMeHTOM repeaercs 3Hadenue code. HakoHerr, B Tesie KOHCTpyKTOpa 63
apryMeHTOB BbITIOJIHsIeTCs KomaH ia this("Wenbiii',1), o3Hauatomas BbI30B KOHC-
TPYKTOPA C IBYMs apTyMeHTaMu co 3HaueHusaMu "Wentolid" u 1.

Taxum 06pas3oM, 3/1eCh MbI HCIIOJIb3yeM UHCTPYKIIUIO this 1151 BBI30Ba OTHOM
U3 BEPCHil KOHCTPYKTOpa. B KPyrJbix cKoOKax mociie KIo4eBoro ciosa this
YKa3bIBAIOTCS apTYMEHTHI, KOTOPBIE TTePeaioTCs BBI3bIBAEMON BEPCUH KOH-
CTpyKTOpa. BaskHoe ycyioBue BBI30Ba B KOHCTPYKTOPE APYTOH BEPCUU KOH-
CTPYKTOPa COCTOUT B TOM, YTO COOTBETCTBYIOIAsi KOMaH/Ia JOJKHA OBITh
MIEPBOI1 B TeJie KOHCTPYKTOPA.

Ha ocnoe kmacca Alpha cosmaercs noakiace Bravo. Kak ormeuasiocs, B kiracce
Bravo onucano cumBosbHOE 110JTe Symbol 1 3aKpBITHINT MeTos show(), BBI3OB KOTO-
POTO ITPUBOAUT K OTOOPAsKEHUIO 3HAYEHMST CUMBOJIBHOTO 110J151. Ho TIoCcKO/IBKY
METO/T 3aKPBITHIi, TO OH MOKET OBITh BBI3BaH TOJIBKO B TeJie Kiacca Bravo. Mbr
HCIIOJIb3yeM METOJ /TSI BBI30BAa B KOHCTPYKTOPE (BO BCEX IIECTH BEPCUSX).
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@ HA 3AMETKY

B tene metoaa show() obpaleHme k nonto symbol BoinonHaeTca B dopmate
this.symbol. OgHaKO HEOBXOAMMOCTMN B 3TOM HET — MOXHO OblIO BMECTO
VMHCTPYKUWK this.symbol ncnonb3oBatb naeHTUGMKATOP symbol.

OcHoBHOIT Koz KJacca Bravo — aTo IporpaMMHBII KO/l pa3HbIX BEPCHIT KOH-
cTpykropa. Hampumep, ecTb Bepcusi KOHCTPYKTOPA € TPEMS apryMeHTaMMu:
TEKCTOBBIM Name, IeJTOINCIEHHBIM ode 1 CUMBOJIBHBIM symbol. I1epBoii B Tesre
JAHHON BepCcHM KOHCTPYKTOpA SBJISETCS KOMaHza super(name,code), KOTOpoOit
BBI3bIBAETCSA BEPCUST KOHCTPYKTOpa CyIMepKJacca ¢ IByMs apryMeHTaMmu.
B pesynbrare 1moJist name u code TOJIydaioT 3HAYEHMS, 2 B OKHE BBIBOJA T10-
SIBJISIETCST COOTBETCTBYIOIIEe coobieHne. 3aTeM KOMaH/oi this.symbol=symbol
MIPUCBANBAETCS 3HAUEHYE CUMBOJILHOMY TIOJIIO, 2 BBI30BOM MeTojia show() 3Ha-
JyeHHe T10Jist 0TOOPasKAETCsT B OKHE BBIBOJIA.

[ToxoxuM 06pasoM OpraHM30BaH HMPOrPAMMHBIN KOA U B IIPOYUX BEPCU-
X KOHCTPYKTOpa Kjacca Bravo. IToaToMy ocTaHOBHMCS TOJIBKO Ha Hambo-
Jiee MHTEPECHbIX MOMeHTaX. Tak, MHCTpyKIus super() B Tejie KOHCTPYKTOPA
03HAYaeT BBI30B KOHCTPYKTOPA cymepkiacca 6e3 apryMeHTOB (HATIOMHUM,
YTO WHCTPYKIMSA BBI30Ba KOHCTPYKTOPA CYTEpPKJIacca yKa3bIBaeTcs Tep-
BOIl B TeJsie KOHCTpyKTopa). Ho mo ymosvanuio, ecinm KoMaHaa BBI30BA
KOHCTPYKTOPA CyTepKJacca He yKa3aHa, aBTOMaTHYeCKH BBI3bIBAETCS BEP-
cHst KOHCTPYKTOPa cyTmepkiaacca 6e3 aprymentoB. [109ToMy TeopeTnaeckn
MHCTPYKIUIO super() MOXKHO He YKa3biBaTh. JlJisi cpaBHEHUS: B BEPCUU KOH-
CTPYKTOPa C OJJHUM CHUMBOJIBHBIM apryMEHTOM WHCTPYKIUs super() mpu-
CYTCTBYET, @ B BEPCUHU KOHCTPYKTOpa Kjacca Bravo 6e3 apryMeHTOB TaKOi
UHCTPYKINU HeT. TeMm He MeHee B 060UX CIy4asix MPHU BbI30BE KOHCTPYK-
TOpa MofIKJIacca CHayajia BbI3BIBAETCS BEPCHSI KOHCTPYKTOPA CyTepKJacca
6e3 apryMeHTOB.

Ilasee, B Tejie KOHCTPYKTOpPa Kiacca Bravo ¢ iByMst apryMeHTaMu (TEKCTOBBIM
1 YMCJIOBBIM ) BBITIOJTHsIETCST KoMaH/1a this(name,code, D). JlanHoit koMaH/I011 BBI-
3bIBAETCSI BEPCUsSI KOHCTPYKTOPa Kjacca Bravo ¢ Tpemst aprymenTamu. To ecTb
3/1€Ch MbI HCIIOJTb3YEM YK€ 3HAKOMBIN HaM IIPHEM.

AETANN

NHcTpyKumsa this ¢ KpyrnbiMu ckoBkamMu 03Ha4YaeT BbI3OB BEPCUMM KOHC-
TPYKTOPA TOr0 e CamMoro Kjlacca, B KOHCTPYKTOPE KOTOPOro pasmelleHa
COOTBETCTBYIOLLLASA KOMaHaa. IHCTpyKLWS super C KpyriibiMy CKOOKaMum 03-
HavyaeT BbI30B BEPCUN KOHCTPYKTOPA APYroro Kiacca, HO SBASIOLLLErocs
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npu 3TOM CyNepKIaccoM Al Knacca, B KOHCTPYKTOPE KOTOPOro Haxo-
OUTCS KOMaHOa C super-mHCTPYKLNEN.

Y710 KacaeTcs HEMOCPEACTBEHHO KOHCTPYKTOPA knacca Bravo, B KOTOPOM
BbINOJIHAETCHA KOMaHAaa this(name,code,D’), TO CTOUT 3aMETUTb, YTO SIBHO yKa-
3aHHOW super-MHCTPYKLUMM TaM HET, HO Mpu 3TOM U KOHCTPYKTOP cynep-
knacca 6e3 apryMeHTOB He Bbi3blBaeTCs. Cutyaums 6onee «xutpas»,
Mo CPaBHEHMIO C TEM, KOra NPOCTO IBHO HE yka3aHa KoMaHaa Bbli30Ba
KOHCTPYKTOpa cynepknacca. [leno B TOM, YTO COOTBETCTBYIOLLAS WH-
CTPYKLUMS MO BbI3OBY KOHCTPYKTOPA Cynepkniacca «CnpsraHa» B KOMaHae
this(name,code,D'): BbI3OB KOHCTPYKTOPA Cynepkiacca NPOUCXOAUT Npu Bbl-
30Be BEPCUM KOHCTPYKTOpPa Kiacca Bravo ¢ Tpems aprymeHTamu.

B riiaBHOM MeToze TIporpaMMbl KOMaH 10t Bravo obj oObsiBiisieTcst 0ObeKTHAsI
nepemMeHHasI obj Kyacca Bravo. 3areM pasHbIMU KOMaHAaMM (B HUX I10-Pa3HO-
MY BBI3BIBAETCSI KOHCTPYKTOP) CO3/IaI0TCsT OOBEKTHI,  CChIJIKA 3aITUCHIBAETCSI
B TIEPEMEHHYTO 0bj.

@ HA SAMETKY

Ha camom pgene MOXHO Obl10 OrpaHMYNTLCA CO3A4aHNEM aHOHUMHBbIX
0OBLEKTOB M HE NPUCBanBaTb 3HAYEHNEM 0OBEKTHOM NEPEMEHHOW CCblJI-
Ky Ha oYepeHOW co34aBaeMbIi OObEKT.

HacnepoBaHue u 3aKpbiTbi€ YJ1I€HbI

[Ipu nacenoBanmy U3 cynepkiaacca B MOAKJIACC ABTOMATUYECKU «II€PECKa-
KUBAIOT»> BCE ITOJIsI 1 METO/IbI, KOTOPBIE HE SIBJSIOTCS 3aKPhITHIMU. Bo3HMKa-
€T PE30HHBII BOTIPOC: & UTO K€ TIPOUCXOUT C 3aKPBITBIMY YJIeHAMU KJjacca?
Bompoc akTyabHBINA, TOCKOJBKY HEPEIKO BCTpEYAETCs, HAPUMEp, TaKas
CUTYAIUsL: B CyNEPKJIACCEe MMEETCsT OTKPBITBIN METO/I, KOTOPBIil oOpariaer-
€S K 3aKPBITBIM TOJSAM. [10CKOMBKY METOM OTKPBITBIHN, TO OH HACJIEAYeTCS
B MOZIKJIACCE U €TO MOKHO BBI3BATh 13 00beKTa mozikaacca. [Ipu atom MeTory
1JIst paboThI HY;KHO 00pAIaThCst K 3aKPHITBIM TIOJISIM, KOTOPBIE B TPUHITUIIE
He Hacsemayoress. YtoObl pa3oOparbesi B TAKOH CUTYallud, PACCMOTPUM He-
GOJIBINON TIPUME, IPEICTABJIEHHDIN B JIUCTHHTE 6.3.

Jinctunr 6.3. NMporpammHbin kog npoekTta UsingPrivatesApplication
// Cynepknacc:
class Alpha{

// 3aKpbiToe none:
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private int code;
// OTKpbITbIl METOR ANS NPUCBANBAHNS 3HAYEHNS
// 3aKpbiTOMY nofIo:
public void set(int code){
this.code=code;
}
// OTKpbITbI/i METOR NS OTOOPAKEHUS 3HAYEHMS
// 3aKpbITOTO nons:
public void show(){
System.out.println("Mone code: "+code);
}
// KoHctpykTop Knacca:
Alpha(int code){
set(code);
}

}
// Nopknacc:

class Bravo extends Alpha{
// KoHcTpykTop nopknacca:
Bravo(int code){
// BbI30B KOHCTPYKTOpa Cynepknacca:
super(code);
}
}

// Knacc ¢ maBHbIM METOOM NPOTPaMMbl:
class UsingPrivatesDemo{
public static void main(String[] args){
// Co3naxue obbeKTa nogknacca:
Bravo obj=new Bravo(100);
// NpoBepKa 3HayeHus nons:
obj.show();
// NpucBauBaHue 3HayeHus nonio:
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obj.set(200);
// OTo6paeHue 3HaYeHus nons:
obj.show();

}

PeSy]II)TaT BBIIIOJIHEHHWA ITPOTPAMMBbI ITPE/ICTABJIEH HUKE!

Pe3ynbraTt BbINOSIHEHUS NPOrpamMmbl (M3 nucTurra 6.3)
Mone code: 100
Mone code: 200

[Tporpamma ouenb mpoctast. B cymepkiacce Alpha onmcano 3akpsiToe 11e710-
gHCJIeHHOe TT0JTe code. /lJ1s1 mprcBanBaHus 3HAYEHUSI TTOJTIO TPeIHA3HAYEH OT-
KPBITHIiT MeTof set(). OToOpasuTh 3HAYEHHE MOJIST B KOHCOTbHOM OKHE MOKHO
C TTOMOTITBIO OTKPBITOTO MeTozia show(). Takske B Kiracce ommucaH KOHCTPYKTOP
C OJIHUM apryMeHTOM. APTYMEHT OTlpe/ieJisieT 3HaueHre oIS code co3aBae-
MOT0 00beKTa.

Ha ocnoBe kmacca Alpha myTem HaciemoBaHUS co37aeTcs ToAKJacc Bravo.
B nomksacce Bravo onucan Jidiith KOHCTPYKTOP, KO KOTOPOTO COCTOUT W3
KOMaH/Ibl BbI30Ba KOHCTPYKTOpa cyrnepkiacca. [Tockonbky meTosbr set()
u show() B cynepkJiacce Alpha ormcanbl Kak OTKPBITBIE, TO B IOJKIacce Bravo
oHun Hacsenytores. IToatomy y obbekra obj moaksiacca Bravo, cospaBaemMo-
TO B TJIABHOM METOJIe TPOTPaMMBbI, nMeeTcs 1 MeTo/l set(), u meton show().
Ho mukanTHOCTH cuTyanmu B TOM, 4TO W MeTomabl set() m show(), m koH-
CTPYKTOP KJIacca Bravo, oOpalmarorest K 3aKpbITOMY IOJIIO Code, OMTUCAHHOMY
B kmacce Alpha u HeHaciemyemoMmy B Kiacce Bravo. BmecTe ¢ TemM KomaHza
Bravo obj=new Bravo(100) cosmanusi 00beKTa MOAKIACCA TIPOXOANUT B «IITATHOM
peKuMe», a IIPOBEPKa C MOMOTIbI0 KOMaH bl obj.show() TOKa3bIBaeT, 4YTO «He
yHacJIef0BaHHOe» ToJie code mosry4aer 3Havenue 100. Bosee Toro, eciiu BbI-
MOJTHUTh KoMaHy obj.set(200) m cHOBa BBITIOJHUTH MTPOBEPKY C MTOMOIIBIO
KoMaHIbl obj.show(), JleTko 3aMeTuTh, YTO 3HAUEHUE TI0JI C0de M3MEHWIIOCH
u ctasno paBuo 200. Kak takoe Bo3moxkHo? Bce na camom jieste pocto. Jlo-
CTAaTOYHO KOHKPETUBMPOBAThH, YTO MbI TIOHUMAEM TIOJ] TIOHATHEM <He Ha-
caemyetcsi». J[esio B TOM, 4TO «TEXHUYIECKU» ToJIe code B 0OBEKTE MOIKIAC-
ca Bravo cymecTByeT, mpocTo B TeJie Kyacca Bravo mpsiMOTO ZIOCTYTIA K 9TOMY
nosio HetT. [Iporie roBopsi, ecjau Mbl B IPOrPaMMHOM KOJie B KJiacce Bravo
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HOTIBITAEMCSI KCIIOJIb30BaTh MeHTU(hUKATOP code, TO 3TO PUBEAET K OMNG-
Ke Ha JTane KOMIWJISIUKU nporpaMmbl. Ho ecin Mbl 110Jy4aeM JOCTYII
K TI0JII0 YePe3 YHACJEJI0BAHHBIE OTKPBIThIE METO/bI, TO OHU «3HAIOT» T/Ie
uckath noJie. JTaHHOe 3aMedyaHe OTHOCUTCS He TOJIBKO K 3aKPBITBIM I10-
JISIM, HO U K 3aKPBITBIM METOZIaM B cyrepkJacce. [loatomy Hajuuue B Cy-
IEPKJIACCe 3aKPBITHIX TTOJEH U METOL0B 0OBIYHO [IPU HACJIEI0OBAHUHU K TIPO-
6JieMaM He TIPUBOJINT.

HacnepoeaHue, nakeTbl U YPOBHU AOCTyNa

MbI yke 3HaeM, 4TO €CJIU 4iieH KJacca onucan Oe3 crenudukatopa ypos-
Hsl JIOCTYTIA UJIU CO CHEITM(UKATOPOM YPOBHS JocTyia public, To oH stBJsieTCs
omxpvimuim. Takxke Mbl 3HAEM, UTO €CJIM YJIEH KJIacca OMKCAH CO crenudu-
KaTOPOM yPOBHS JIOCTYTIA private, TO TAKO UJIeH KIacca SBISETCS 3aKPbIMbiM.
Kpowme atoro, cyiecTBYIOT ellle 3auuuennble 4ieHbl Kaacca. 3alluieHHbe
YJIEHBI KJIacca OMUCHIBAIOTCS €O crenuruKaTopoM focTyma protected. Pasmm-
qre MeXAYy BCEMU TEePEUNCIEHHBIMU CUTYaAIUsIMU (DaKTUIECKU CBOAUTCS
K TOMY, T7le, B KaKOM MeCTe TIPOTPAMMHOTO KOZIa COOTBETCTBYIOIINN YJIeH
TOCTYTIEH, a T/ie — HeT.

SI3BIK TPOTPaMMUPOBAHUsS Java MOJHOCTBIO 0OBEKTHO-OPHEHTUPOBAHHBIIH.
Korpa peub nzieT o mory4eHun J0CTyHa K WIeHy KJIacca, TO KOJI, I3 KOTOPOTO
MBI XOTUM TTOJIYYUTH JOCTYII, MOXKET OBITH B TOM JKe Kacce (B KOTOPOM OITH-
caH WieH KJacca), a MOKeT ObITh B IPyroM Kiaacce. Cirydaii, KOra Mbl TOJTy-
yaeM JIOCTYII K YJieHy KJacca B IpefiesiaX 3TOTO Ke KJacca, TPUBUAIbHBIIH:
B KJIacce BCe ero 4JeHbl OCTYIHbL [109TOMy MMeeT CMBIC OCTaHOBUTBCS
Ha CUTYAINH, KOT/Ia MBI XOTHM B OJTHOM KJIACCe IOJIYYHUTb JIOCTYII K YJIeHY
Apyroro kiacca. IIpu 9ToM BaskHBI 7iBa 00CTOSITENBCTBA:

¢ CBA3aHbI JIM KJIACCbl MEXaHN3MOM HaCJIeJOBaHMI;

*  HaxO[SATCS JIU KJIACCHI B OTHOM naxeme WIN B Pa3HBIX MaKeTax (TTaKeThl
o0cysKIaloTCs fajee).

JlocTyITHOCTD YJIEHOB KJIACCA, OMMCAHHBIX C PA3JIMYHBIMHU CIIEIU(PUKATOPAMHI
YPOBHSI IOCTYIA, WLTIOCTpUPYeT TabuI. 6.1 (CHMBOJ + O3HAYaEeT JOCTYITHOCTD
YJIeHa KJIacca, 1 CMMBOJI — O3HAYaeT HeJJOCTYITHOCTD UJieHa KJracca).

CozepsknMoe TabJIUIBl MOSKHO KPATKO PE3IOMUPOBATH CJIEAYIONUM HaGOpOM
TIpaBuUJIL.

e OTKpbIThIE WJIEHBI KJACCA, OMHUCAHHbIE O crernuduraTopom public, 1o0-
CTYITHBI Be3jie (BO BCeX Kylaccax M MaKeTax).
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e 3amuiieHHble Y4JIeHbI KJIacca, OIMCAHHbIE C KJIIOYEeBbIM CJIOBOM protected,
JIOCTYIIHBI B KJIACCaX TOTO Ke T1aKeTa, a TaKxe BO BCeX IOJKIaccax, BHE
3aBUCUMOCTH OT TOTO, B KAKOM OHU TIaKeTe.

*  OTKpbITBIE YJIeHbI KJIacca, Onucannble 6e3 crenuduKaTopa 10CTyIa, 10-
CTYTHBI B KJIACCaX B IIpeflesiaX TOTO e MTaKeTa.

e 3akpbIThle YJIEHBI KJacca, ONMCaHHbIE O creruduKaTopoM private, m10-
CTYITHbBI TOJIBKO B IIPp€/i€/IaX KJjIaCCa, B KOTOPOM OHMU OIIMCaHBbI.

Tabn. 6.1. YpoBHM [OCTYMNa Y1E€HOB knacca

Mecro, U3 KOTOPOTO CrenudukaTop ypoBHs JI0CTYIIa, ¢ KOTOPBIM OIMCAH YJIeH KJIacca

MMOJIyYaeM JTOCTYIl ; .
public protected HE yKazaH private

B tomMm ke kimacce + + + +

B nogkiacce B Tom ke | + + + -

rnakere

B o6branoM Kaacca + + + -

B TOM JK€ ITaKeTe

B moakmacce apyroro | + + - -

nakera

B o6b14HOM Ki1acce + - - -

B JIPYTOM ITaKeTe

@ HA 3AMETKY

Knaccbl MOryT onucbiBaTbCsl cO cneundukaTtopomMm goctyna public. Ecnm
knacc onucaH 6e3 cneumdukaTopa AocTyna public, TO OH AOCTYNEH B Npe-
nenax naketa. Ecnu knacc onucaH co cneumdukatopom goctyna public,
TO OH AOCTYMNEH 1 BHE NakeTa. Takol knacc HasblBaloT public-knaccom nnm
OTKPbITbIM Knaccom. B daine MmoxeT 6bITb TOIbKO OANH OTKPbIThIN KNacc,
a HasBaHwe danna S4OMKHO CoBNaaaTh C HA3BaHMEM OTKPbITOrO Kiacca.

Hawm octamoch mprOTKPBIT 3aBecy Ha/l MPUHITUIIOM PacIipe/ie/IeHus KJiac-
coB 1o TakeTaM. Miest mpocTta: KIacchl TPYNMUPYIOTCA 10 TTaKeTaM, KOTOpbIe
UTPAIOT POJIb CBOEOOPA3HBIX «KOHTEWHEPOB», WJIN O0bEIUHEHUN KIACCOB
(M IpYTUX MaKeTOB, KOTOPbIE OOBIYHO HA3BIBAIOT Mo/ITakeTaMu ). B nmpemeax
KOHTelTHepa Ha3BaHHUe Kjracca JOJKHO ObITh YHUKAJIBHBIM, HO €CJIU KJIACCHI
HAXO/ISATCS B Pa3HBIX MTAKETAX, TO UX HA3BAaHUS MOTYT COBII/IATh.

YT06bI cO31aTh MaKeT, HeOOXOAMMO B CaMOM Hadajie IPOrpaMMHOTO KOZAA
(c omucaHueM KJIacCOB, BXOSIIUX B IAKET) MMOMECTUTDH KJIOYEBOE CJIOBO
package, mocjie KOTOPOTO YKa3bIBAETCS MM CO3/[aBAEMOTO TIAKEeTa:

package umMsa_naketa;
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Ecnu cozmaercst mognakeT B makeTe, TO UMSI ITAKeTa U MOIIAaKeTa Pa3/esiseT-
CsI TOYKOM:

package MMA_NaKETa.UMA_NOANAKETa;

Tax, npu cozmannu 1makera ¢ uMeHem mydata MCIIOJb3yeM TaKyI0 MUHCTPYK-
INIO:

package mydata;

IIpu cosganumu nmopmakera mybox B makere mydata, MOHAZOOUTCS Takast WH-
CTPYKILUA:

package mydata.mybox;

[Ipu aTOM «TexHUYECKW> pa3MenieHne (hailIoB MaKeTOB MO KaTaJIOTaM CTPO-
TO PETJAMEHTHPOBAHO U COOTHECEHO C JIOTUYECKOHW CTPYKTypO#l MaKeToB
U IIOAIIaKeTOB.

(i) HA BAMETKY

daiin MoxeT coaepkaTb TOJIbKO OAHY package-MHCTPYKLUMIO, M OHA J0J1KHA
ObITb NEPBOI MHCTPYKUWEN B (paline.

Jlnst Toro 4toObl B TporpaMMe MOKHO OBLIO HCIOJIb30BaTh KJIACC WIIN
KJIACChI U3 KaKOTO-TO MMAKeTa, KJIACC WU BeCh TTaKeT umnopmupytom. B Ta-
KOM CJIydae MCIOJIb3yI0T WHCTPYKITUIO import, TTocjie KOTOPOH YKa3bIBaeTCst
UM TIAKeTa U, Yepe3 TOYKY, UMsI UMIIOPTUPYEMOTO KJIacca WM 3Be3/[0YKa
* (ecTm UMTIOPTUPYIOTCA Bee public-kmacesr n3 makera). 11 mMmopTUpOBa-
Hug kaacca ¢ HazpanueM MyClass u3 makera mydata MCTIOJIB3YIOT CJIEAYIONIYTO
UHCTPYKIIHIO:

import mydata.MyClass;

Ecom mp1 xoTM mmniopTupoBath Bee public-kyaces! n3 makeTta mydata, BMecTo
MMEHN KJIacca caeyeT ITOCTaBUTh 3BE3I0UKY *, KaK II0Ka3aHO HIKeE:

import mydata.*;

[Ipu aTOM KJ1acchl U3 MOAIIAKETOB UMIIOPTUPYEMOTO [IaKeTa He UMIIOPTUPY-
iorcst. YToObI UMITOPTUPOBATH KJIACCHI M3 TIO/ITaKeTa mybox makera mydata mc-
HOJIB3YEM TaKyIO HHCTPYKIUIO:

import mydata.mybox.*;

216




HacneposaHnue

AJBTEPHATUBON K WMCIOJB30BAHUIO iMport-MHCTPYKIIUM SBJISIETCS WCIIOJb-
30BaHME ITOJIHBIX CCBIJIOK Ha KJIACCbl U METO/bI, C ABHbIM YKAa3aHUEM I1aKe-
TOB U IIOAIIAKETOB, B KOTOPhIX OHU pasMmeleHbl. Hampumep, Mbl MOIJIN Obl
6e3 MCIOJIb30BAHKsT WHCTPYKIIUHU import javax.swing.* BbI3bIBATh CTATUYECKUI
meToj showMessageDialog() n3 kiracca JOptionPane B hopmare javax.swing.JOptionPane.
showMessageDialoig(), HO 210, OUEBH/IHO, HE OYEHB YIIOOHO.

() HA BAMETKY

daiin MoxeT coaepXaTb HECKOJIbKO import-MHCTPYKUMIA. Takme MHCTPYK-
UMM pasMeLLaloTcs B Havyane nporpaMMHOro koga, a ecnu B nporpam-
MHOM KOJAe eCTb package-MHCTPYKLUWS, TO CPa3y NocCre Hee.

XoyeTca Takke MOAYEPKHYTb, UMMOPTUPYIOTCS TOMbLKO public-knacchl.
HecmoTpsa Ha TO, 4TO B danne MOXET ONMCbiIBATbCS TOSbKO 0amH public-
Knacc, gaHHoe 0b6CTOATENLCTBO HE OTMEHSAET BOSMOXHOCTU A5l NakeTa
COAEepPXaTb HECKONBKO public-knaccos. MNPOCTOo Kaxabli TakOW KNacc onu-
CbiBaeTCs B oTAeNbHOM danne. Kaxabin dann, B CBOIO o4epenb, coaep-
XWT package-MHCTPYKLMIO C HA3BAHMEM OAHOIMO M TOrO Xe MnakeTa.

MHorve ctaHgapTHble Knaccbl, Hanbonee 4YacTO UCMNONb3YEMbIE B pa-
6oTe, pa3meLlatoTcsa B nakete java.lang. HO NOCKONbKY YyTUANTLI U3 3TOrO
nakeTa AO0CTYMHbI MO YMOJIHaHUIO, HET HEOOXOANUMOCTU SABHO UMMOPTU-
pOBaTb OAHHLIV MaKeT.

[Ipu paboTe co CTATHIECKUMU YJI€HAME KJIACCOB M3 NMIIOPTHPYEMBIX MaKe-
TOB CYIIECTBYET BO3MOKHOCTh HECKOJIBKO YIIPOCTUTH MPOIIEAypy oOparie-
HUS K TaKUM 4jeHaM. [lJ1s1 3Toro ucnomib3yor cmamuyeckuti umnopm. Ilpu
CTaTMYECKOM HMIIOPTE IIOCJIe WHCTPYKIUU import yKa3bIBaeTCs KJI0YeBOe
cJIOBO static, a Jaee — moJsTHAs CCBLTKA HA CTAaTUYeCKUT e kiacca. [Ipumep
TaKOW MHCTPYKIIUY TTPUBEICH HILKE:

import static javax.swing.JOptionPane.showMessageDialog;

Kax crencrBue meton showMessageDialog() MOKHO BbBI3BIBAThL 0O€3 yKazaHWUsI
kJiacca JOptionPane. Ecsin B MHCTPYKITMH CTAaTHYECKOTO MMIIOPTA 3aMEHUTH Ha-
3BaHME CTATUYECKOTO YiIeHa Kjacca Ha 3Be3/[04YKY, TO B IIPOrpaMMe MOKHO
OyZleT NCIIOTb30BATh BCE CTATHYECKIE YIEHbI JAHHOTO KJiacca 6e3 CChUIKI Ha
knacc. Himke IIpuBeAeH NPUMEDP MHCTPYKIMU CTAaTUYECKOI'O MMIIOPTA BCEX
CTaTHYEeCKUX 4IeHOB Kiacca JOptionPane:

import static javax.swing.JOptionPane.*;

Ente oaun Bompoc MpUKJIAIHOTO XapaKTepa, KOTOPBI Mbl KPaTKO PacCMOT-
PHM, CBSI3aH ¢ 0COGEHHOCTSIMU MCITOJIb30BaHUs TAKeTOB Ipu pabore co cpe-
noit NetBeans.
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1o ymomrganmio, eciv MBI ITPH CO3/IaHNAY ITPOEKTA He CO3/IaeM TTaKeT, BCE CO3/IaH-
HbIE B ITPOrPaMMe KJIACChI TIOMETAIOTCS B TaK HA3bIBAEMBIU 1aKem no ymoaua-
HU10. DTO HE OUEHb XOPOIIUI CTUJIb TIPOIPAMMUPOBAHUS, [TOITOMY JIaJiee OTMe-
THUM OCHOBHbIE MOMEHTBI, KOTOPBIE CJIelyeT UMETh B BUJLY ITPU CO3/IaHUU B CPeIe
NetBeans HOBOTO 11poeKTa, B KOTOPOM CO3/1a€TCsI 1I0JIb30BATEIbCKU MTaKeT.

Nrtak, HarmoMHuM, UTO /IJIs CO3/IaHUSI HOBOTO TIPOEKTA B OKHE CPEIbl paspa-
6orku NetBeans BoiOupaercst komanza New Project u3 menio File. Otkpoet-
cs1 okio New Project, B kotropom B pasjesie Categories BbIOMpPAETCsT ITyHKT
Java, a B paszene Projects Boi6upaem myHkT Java Application. OTkpoercs
okto New Java Application, npezcraBiennoe Ha puc. 6.4.

1] Mew Java Application s
Steps  Hameand Location
1, Choose Fraject BrojectMame:  |UshgPackageagpliation

2, Name and Location

Project Locabion: | D:'\BooksY, | Browse,..

Project Falders iﬁ:\ﬂoﬂ&ﬂmg?adagenpplcaﬁon

" Use Dedicated Foider for Storing Libraries

Libearies Feldzr: | | | Browse..

Different users and projects can share the same compdation
lioraries (see Help for detals).

< Back Mext > | Finizh “ Cancel |I Halp ]

Puc. 6.4. OkHo New Java Application C BbINOSIHEHHLIMY B HEM HACTPOIKaMm

B nosnie Project Name ykasbiBaeM HasBanueM rpoekta UsingPackageApplication.
B nosre Create Main Class (¢ ycraHoBIeHHBIM (DJIAKKOM ) YKA3bIBAEM TEKCT
mypack.UsingPackageDemo. ITocsieqree BopaskeHne 03HAYAET, UTO IJIABHBIN KJIACC
B TIPOEKTE JI0JKeH HasbiBaThes UsingPackageDemo, u pasmeriiaercst oH B TMakKe-
Te mypack. [ToaTomy mporpaMMHBIN KO OJIKEH HAUMHATHCS WHCTPYKIIMEH
package mypack. MBI mcTiosb3yeM 711 TTPOEKTA TIPOTPAMMHBINA KOJI, TIPE/ICTaB-
JIEHHBIN B TUCTHHTE 6.4.

JluctuHr 6.4. MporpammHbiii kop npoekta UsingPackageApplication

// Naker:
package mypack;
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// Cratuueckuii umnopr:
// TnaBHblit knacc:

class UsingPackageDemo{
// TnaBHblit MeTOR:

showMessageDialog(null,

// TeKkcr coobuienms:

import static javax.swing.JOptionPane.*;

public static void main(String[] args){
// OTo6paeHue ManoroBoro 0KHa ¢ coobujeHueM:

"Cratyeckui umnopt — 310 yobHo!",

// Ha3BaHue okHa:
"Maker mypack”,
// Tun okHa:

WARNING_MESSAGE

Ha puc. 6.5 nmokasano okHo cpepl pazpaborku NetBeans ¢ OTKPBITBIM B HEM
mpoexToM UsingPackageApplication.

| singPackagesppiication - NetfeansDEB02

File Edit View Navigste Sowrce Refactor Run Debug Profile Tesm Tools Window Help

=S B

ety QT B b-B- G-

[Projecta % [Filss [ Sarvices | 2

=& LsingPackagespolication
E][a Sowrce Packages
i & EE mypack
i L[E UshgPacegeDema java
it [ Ubraries

Navigator # |
|Me|d:|eu le <empby>
Efy LeingPackageDemo

=

| UsingPadkageDemo. java se|

Su.Tu ooy R E-E-QSSBEIG|PEL | e

oxHE c coobmeMmen:

1 / Hazem:

2 package mypack;

3 [/ Czam opT:

4| B import static javex.swing.JOptionPane.*:
5|  // Tnasswd snace:

& class UsingPackageDemo{

7 /¢ Prasmedt meron:

8| public static void main(String[l args){
9| fic RHMS OHAROICEODC

10 shevMessageDialog(null,

11 T

12

13

14

15

16

19 ¥

13 b

Puc. 6.5. B okHe cpeabl pa3paboTkm oTKpbIT NpoekT UsingPackageApplication
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@ HA 3AMETKY

Bo BHyTpeHHEM OkHe Projects B n1eBOV BEPXHEN YaCTU OKHA Cpeabl pas-
paboTkun BUAHO, 4TO dain UsingPackageDemo.java C MpoOrpaMmMHbIM KOAOM Ha-
X0OMTCS BHYTPUW packpbIBaloLLLEroCs a5ieMeHTa mypack, COOTBETCTBYIO-
LLero nakeTy, B KOTOPOM padmeLaeTcs knacc UsingPackageDemo.

[Ipu BbITIOJIHEHNY IPOTPAMMBI MOSIBJISIETCS JIMATIOTOBOE OKHO, TIPEJICTABJIEH-
Hoe Ha puc. 6.6.

'.I:Iawermypa-c-lc - -E! ]

& CTATH4ECEME HINOPT - 370 ¥AoGkHoL

Puc. 6.6. Mpn BbINOAHEHNN NPOrPaMMbl C UCMONB30BAHNEM CTATUYECKOro MMNopTa
NosiBASETCH ANanoroBoe OkKHO

Yro KacaeTcst COOCTBEHHO IIPOrPaMMHOTO Koja (CM. JIMCTHHT 6.4), TO OH J10-
cratouHo 1poctoit. [lomumo uncTpykiuu package mypack B Hauase rmporpam-
MHOTO KO/Ia, BHUMAHUSI JOCTOMHBI JIMIh HECKOJBKO 0COOEHHOCTEN 3TOTO
koza. Tak, mHCTpyKIMeii import static javax.swing.JOptionPane.* ctaTudecku nmmop-
TUPYIOTCS BCE cTaTndeckue 4iieHsl kiacca JOptionPane. [TosaTomy 1pu BhI3oBe
craTudeckoro meroza showMessageDialog() u obpareHrn K CTaTHYECKOW KOH-
ctarTe WARNING_MESSAGE mims xacca JOptionPane He ykasbIBaeTcs, 9TO cOKpatia-
eT 00beM TPOTPAMMHOTO KOJIa U JIeJTAeT KOMAH/IbI HE TAKUME TPOMO3IKUMU.

NepeonpepeneHue metonos
Tot myda e xoou. Tot ctoda xoou.

Hs x/p </ocenmuvmenvt yoauus»

Hacnemyemble u3 cymepkiacca B MOAKIACCE METOIBI MOKHO nepeonpede-
aamv. Peub unet o cremyiomem. /lomyctuM, uMeeTcs HEKOTOPBIN CyTIepK-
Jlacc, a B HeM MeTO/I, KOTOPBIN HacseayeTcs B mojkaacce. OTHAKO HAM B CUITY
OIpe/IeIEHHBIX TIPUYNH HY;KHO CIIEJIaTh TaK, YTOObI ITPU BBI30BE U3 00BhEKTa
MO/IKJIACCA METO/TbI BBITIOTHSJICS HECKOJBKO MHAYE, TI0 CPABHEHUIO C TEM, KaK
METOJ[ BBITIOJTHSIETCS TIPU BBI30BE M3 00beKTa Cylepkaacca. B Takom ciy-
yae, 4TOObI EPEOIPEAEIUTh YHACAEIOBAHHbII METOI, B TIOAKIACCEe JaHHbIN
METOJI OTIICHIBAETCS 3aHOBO B SIBHOM BHle. DTO U €CTh KpaTKasgd CyTh MeXa-
HU3Ma TepeoTipeieieHns MeTOIOB TIPU HacaenoBanun. /lanee paccMoTpuM
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HeOOJIbIITIE IPUMEPHI M HEKOTOPbBIE «CUTYaIlUU», KOTOPbIE UILIIOCTPUPYIOT
0COOEHHOCTH IIEPEOIIPEAEIEHNS METOLOB.

N BETANM

B a3blke Java ecTb Kto4eBOE COBO final, KOTOpoOe NO3BONSET peLlaTh Pas,
BaXHbIX 3a4a4. Tak, ecnu ¢ ko4YeBbIM CnoBoM final onncaHa nepemeH-
Hasd, TO Takast NepeMeHHas SBASETCSH KOHCTAHTOW: NOCne NHUUmManm3a-
LN 3HAYEHME ITON NEPEMEHHON U3MEHUTb HENBL3S. ECnn ¢ knoyeBbiM
cnoBoM final onmMcaH meTog B cynepknacce, To B Nogknacce Takon MeTog,
HE nepeonpenenseTcs. HakoHew, ecnu onucatb C KIKOYEBbIM CJIOBOM
final knacc, To Takol knacc He MOXeT ObiTb CynepknaccoM — APYrumMmn
CNnoBamMM, Ha OCHOBE TakOro Knacca Henb34 co3aaTh (MyTemMm HacnegoBa-
HUS) Opyromn knacc.

OG6wume npuvuHUunnbl nepeonpegesieHna metogoe

ITporpamma B suctumre 6.5 COMEPKUT OnMucanue cymepkiacca Alpha, y koto-
pOro ecTh TEKCTOBOE T10Jie name. Takxke B Kyiacce onucan MeToj show(), KoTo-
pbIM oTOGpaskaeTcst 3HaueHue HaHHoro moJsi. Ha ocHoBe cynepkiacca Alpha
cosnaercs mojkace Bravo. B kmacce Bravo oruchiBaeTcs MeI0UUCIEHHOE TIOJIe
code, a MeTOz1 show() repeoripenessieTcst Tak, YTO Telephb MPU BHI30BE METO/IA
oTobpaskaeTcs He TOJILKO 3HAUEHIE TI0JIsI Name, HO U 3HaveHwue 1oJist code. /a-
Jiee PACCMOTPUM MTPOTPAMMHBIH KO TIPUMepa.

JlnctuHr 6.5. NMporpammubii kog npoekTa OverrideMethodApplication
// Cynepknacc:
class Alpha{
// TekctoBoe none:
String name;
// MeTop ins oToOpameHus 3HaYEHMS TEKCTOBOTO NoNs:
void show(){
System.out.print(n("06bekT knacca Alpha:");
System.out.print(n("Mone name — "+name);
}
// KoHctpykTop Knacca:
Alpha(String name){
this.name=name;
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}
}
// Nopknacc:
class Bravo extends Alpha{
// Uenouncnenxoe none:
int code;
// Nepeonpenenenue metoaa. Hosoit Bepcueil MeToa
// 0T06pAXAIOTCA 3HAYEHMS BYX NONei:
void show(){
System.out.print(n("06bekT knacca Bravo:");
System.out.printin("lMone name — "+name);
System.out.printin("Mone code — "+code);
}
// KoHctpykTop Kknacca:
Bravo(String name,int code){
// BbI30B KOHCTPYKTOpa Cynepknacca:
super(name);
this.code=code;
}
}

// TnaBHblit knacc:
class OverrideMethodDemof{
// [nasHblit MeTop:
public static void main(String[] args){
// Co3panne obbekTa cynepknacca:
Alpha objA=new Alpha("objA");
// Co3naxue obbekTa nogknacca:
Bravo objB=new Bravo("objB",123);
// Bbi30B MeToa U3 06beKTa cynepknacca:
objA.show();
// Bbi30B MeTOAa U3 06bEKTa NoAKNacca:
objB.show();
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PeByJIbTaT BBIIIOJIHEHUA ITPOTPAMMBbI ITPE/ICTABJICH HIUKE.

Pe3ynbTaTt BbINOJIHEHUS NPOrpamMmbl (U3 nucTudra 6.1)
06bekT knacca Alpha:

Mone name — objA

06bekT Knacca Bravo:

Mone name — objB

Mone code — 123

Koz mporpammbr Gosiee 4eM TPOCTOIA, TIOITOMY KOMMEHTapueB He TpeGyer.
MbI JIHIIB OTMETHM, 4TO eci Obl B MOJAKJIacce MeTox show() He ObLI TIepe-
ompesiesieH, TO IPU BbI30BE 9TOTO METOIa 3 00bEKTA MOKIAcca 0TOOpaXKa-
JI0Ch ObI JINTIb 3HaYeHue 1oJist name. Ho Mbl, HecMOTps Ha TO 4TO MeTo/1 show()
HacJemyercs B Kiacce Bravo, hakTryeckn nepenmucany 3aHOBO JAHHBIN METO/I.
Kax cnencrsue, ecan Metoz show() BbI3bIBaeTCst 3 00bEKTA CYHEPKIACCA, TO
BBITIOJTHSIETCS TOT KOJI, KOTOPBIM OTIpeiesisieTcst MeToj show() B cyrepKJacce.
Ecm metoz show() BbI3bIBaeTCst 113 00bEKTA TIOAKIACCA, TO BBITOTHSIIETCS TOT
KOJI, C KOTOPBIM METOJI OTTCcaH (TepeoTpeieieH) B TTO/IKIacce.

() HA BAMETKY

B nogknacce B CTpoke nepepn, onMmcaHeM HOBOWM BEPCUM Nepeonpeaens-
€MOro MeToga MOXHO NOMECTUTb MHCTPYKLUMIO @0verride, KOTOPYIO Ha3bl-
BAlOT aHHOTaume (Kak N BCe MHCTPYKLMM, HAYMHAIOWMECSH C CMMBOJIA @).
AHHOTaums @Override nepen, NepeonpeaenseMbiM MeTOAOM MNOBbILLAET
HaOEeXHOCTb koga. MNpu HanM4YMM JAHHOW aHHOTAUUK KOMNWASTOP Npo-
BepHAET, AENCTBUTENIbHO NN NepeonpeaeneH MeTon U ecTb in B cynep-
K/lacce MeTO/, C Takon curHaTypoin. B gaHHOM cinyyae npeaynpexnaerca
owmnbka, CBA3aHHadA C TEM, YTO NONb30BaTENb BMECTO NEPEOnpeaeneHns
yHacnefoBaHHOro MeToaa Ciy4ariHO B NOAKIACCE Onucas HOBbI METOS,

Bbi30B pa3HbIX BEpcUil MeTopa

B HEKOTOPBIX cirydastx, Mpu EePeoIpeie/IeHN METOI0B, ObIBAET yI00HO WIIN
naxe He0OXOANMO BbI3BATh UCXOAHYIO (OIMCAHHYIO B CYTIEPKJIACCE) BEPCHIO
Tiepeoripeie;ieHHOTo Meto/ia. B smctunre 6.6 mnpezcrabiena HeOOJIbIast Ba-
puaIys Ha TeMy TIPe/bIAYIero puMepa (MPaKTUIeCKH BCe KOMMEHTAPUH
JUISE COKpallleHust oObeMa Kojla yAaJeHbl, JKUPHBIM IPUGTOM B TIOLKIACCE
BBIZIeIeHa KOMaH/Ia BRI30Ba NCXOMHON BEPCUH TIEPEOTIPEIETIEMOTO METOIA).
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JluctuHr 6.6. NMporpammHbii koa, npoekTa MoreOverridingApplication
class Alpha{
String name;
void show(){
System.out.println("06bekT "+name);
}
Alpha(String name){
this.name=name;
}
}

class Bravo extends Alpha{
int code;
void show(){
// Bbi30B BepcuM MeTOAA U3 CynepKnacca:
super.show();
System.out.println("Yucnosoe none "+code);
}
Bravo(String name,int code){
// BbI30B KOHCTPYKTOpa Cynepknacca:
super(name);
this.code=code;
}
}

class MoreOverridingDemof{
public static void main(String[] args){
Alpha objA=new Alpha("objA");
Bravo objB=new Bravo("objB",123);
objA.show();
objB.show();

}
}

Pesynbrar BBITOTHEHUS TPOTPAMMBI CJIE Ty IO
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Pe3ynbTaTt BbiNOJIHEHUS NPOrpamMmbl (U3 NMCTUHra 6.6)
06wvekT objA

06vekT objB

Yucnosoe none 123

Ob61mas cuTyarust Takas Jke, Kak B TIPeAbIAyIeM mpuMepe (CM. TUCTHHT 6.5):
omnucan cynepkiace Alpha ¢ TeKCTOBBIM IoJieM name 1 KjaaccoM show(), oTo6-
pakaionMM 3HaYeHue moJist. B moakiacce Bravo 106aBsieTCsl MeI09rCIeH-
Hoe 1oJie code, a MeToj show() 1epeoripesiesisieTcst Tak, YTO TElEPb METO/[OM
B OKHO BBIBOJIa BBIBOJSITCS 3HAUEHMsI 060MX 1oJieit. VIHTepec mpe/cTaBJisier
KOJI, KOTOPBIM Tiepeoripeiessiercst Mmetoz show(). B Tesie meToja u3 kiacca Bravo
MepBO KOMaH/I0# yKka3aHa uHCTpyKius super.show(). MIHcTpykimst super.show()
O3HayaeT BbI30B Bepcuu Mertoza show() us cynepkiacca. Takum o6pasoM, me-
peorpejiesienrie Meto/a show() B moziksiacce Bravo BRITIOJIHEHO TaK, 4TO CHAYA-
JIa BbI3BIBAETCST UCXO/IHAST BEPCUST METO/IA, OTMCAHHAS B CyIlepKJacce, a 3a-
TEM BBITIOJIHSIIOTCS JIOMOJIHUTEIbHbIE KOMaH/Ibl (B JAHHOM CJIydae KOMaH/a
System.out.println("Yucnosoe none "+code)).

Curyarust MokeT ObITh elre GoJiee 3allyTaHHOI, ecyin B TOAKIacce 00bIB-
JITTOTCSI TIOJIST ¢ TAKMMH JKe Ha3BaHMsIMHE, KaK y MoJiel B cymepkiracce. Takue
OJIST <IIEPEKPBIBAIOTCSI> B TOM CMBICJIE, YTO OOBEKT TOAKIAacca UMeeT He-
MTOCPEICTBEHHBIN OCTYIT K TIOJII0, OMMMCAHHOMY B TofKIacce. [ goctymna
B 00beKTE TIOJKIAcca K MMOJII0, YHACTIEAOBAHHOMY M3 CYIHEpKJIacca M <Iie-
PEKPBITOMY» TIOJIEM B MOJKJIACCE C TAaKUM K€ Ha3BaHUEM, KaK M B cJydae
C PasHBIMU BEPCUSMHU [TEPEOIPEAEIIEMOTO METOA, UCIIOIb3YIOT KIUYEBOE
c10B0 super. HeGoubImoii ipumep 1mogo0HON CUTyalu MPUBEAEH B JTUCTHH-
re 6.7.

JluctuHr 6.7. MporpammHbii kog, npoekTta HidingFieldApplication
// Cynepknacc:
class Alpha{
// TekctoBoe none:
String name;
}
// Nogknacc:
class Bravo extends Alpha{

// TekctoBoe none:
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String name;

// MeTon ins oToOpameHus 3HaueHui noneit:

void show(){
// 3HaueHue yHacnef0BaHHOrO U3 Cynepkaacca nons:
System.out.printin("I13 knacca Alpha: "+super.name);
// 3HayeHue ONMCaHHOTO B MOAKNACCE NONS:

System.out.println("13 knacca Bravo: "+name);

}

// KoHctpykTop:

Bravo(String a,String b){
// Bbi30B KOHCTPYKTOpA (MO yMONYaHKI0) cynepknacca:
super();
// 3HaueHue yHacneLOBAHHOTO M3 CynepKiacca nons:
super.name=a;
// 3HayeHu1e ONMCAHHOTO B NOAKNACCE NONS:
names=b;

}

}

// TnaBHblit knacc:
class HidingFieldDemo{
public static void main(String[] args){
// Co3panne obbekTa nopknacca:
Bravo obj=new Bravo("alpha","bravo");
// TpoBepka 3HayeHuit noneit:
obj.show();
}
}

Huxe IIpUBE/IEH PE3YyJibTaT BbIITIOJIHEHUA ITPOTPaMMBI.

Pe3ynbTaT BbINOJIHEHUS NPOrpamMmbl (M3 INCTUHIA 6.7)
W3 knacca Alpha: alpha
W13 knacca Bravo: bravo
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B nannom npumepe cynepkiacce Alpha orucbiBaeTcsi BCero ¢ 0JJHUM TEKCTO-
BBIM TT0J1eM name. Ho B mosikracce Bravo ommmucano TeKCTOBOE MOJIE ¢ TAKUM JKe
HazBaHueM. [TosrydaeTcst, 4TO OJIHO TIOJIE€ Name HACJIeLyeTCcsl U3 CynepKacca
Alpha, a IpyTOE TI0JTE Name OTIMCHIBAETCST HEITOCPEICTBEHHO B TO/IKIacce. B Ta-
KOM cJlydae B TOJKJacce Bravo 1mo yMOJ4aHUIO MHCTPYKIIMS Name O3HA4YaeT
110JTe, OTIMCAHHOE B MOJKJIacce. Ecim HaM HYKHO TIOJTy4UTh JIOCTYII K TIOJII0
name, yHacJe[OBAaHHOMY W3 CYyHepKJAcca, MCIOJb3yeM WHCTPYKITUIO SUpEr.
name. TaKOFO TUITa UHCTPYKIUUW UCIIOJIb30OBAHbI B OIMMCAHUN KOHCTPYKTOPaA
u MeTojia show() B moziksacce Bravo.

BupTyanbHOCTb METOA0B N KOHCTPYKTOPOB

[Ipexie, 4eM MPHUCTYIUTh K OOCY/KIEHUIO CJIEAYIONIEN TEeMbI, CBSI3aHHOMN
C HacJIeIoBaHNEM, PACCMOTPUM HeOOJIBIIOH, HO WJLTIOCTPATUBHBIN TIPUMEp,
npeicTaBIeHHblil B auctunre 6.8. MbI omucbiBaeM cynepkiacc Alpha, B Ko-
TOPOM UMeETCST TEKCTOBOE TI0Jie name. B Kiracce Takke Onmucan KOHCTPYKTOP
u Tpu MeToa. Metozsr hello() m objectCreated() oueHsb TpocThIE — TPH UX BBI3OBE
B OKHE BBIBOJIa OTOOpaskaeTcst cooliieHe ¢ Ha3BaHueM Kiaacca Alpha. Mertozx
hello() BbI3biBaeTcst B Tesie metoza show(). Iocse aToro BiBoAMTCS COOOIIEHME
CO 3HAYEHUEM TI0JIsI Name,

Merton objectCreated() BrI3BIBaEeTCS B Tesre KoHCTpyKTOpa Kiaacca Alpha. [Tomumo
ATOTO, B KOHCTPYKTOPE TIPUCBANBAETCS 3HAYEHNUE TTOJTIO Name.

IToxknacc Bravo cospmaercst HacaenoBanreM Kiacca Alpha. B kiacce Bravo omu-
caH KOHCTPYKTOP, B TeJie KOTOPOTO BBI3BIBAETCSI KOHCTPYKTOP CyIepKiacca.
Emte B moakmacce Bravo mepeonpenensitorcs metozst hello() m objectCreated(). Ile-
peoripeieJieHue CBOAUTCS K TOMY, YTO B COOOIIEHUSIX, KOTOPbIE€ BBIBOASTCS
MeTO/laMH, BMECTO NMeHH KJiacca Alpha mcroip30BaHo mMsI Kiaacca Bravo.

B riaBHOM KJacce MPOTPAMMBI CO3/IAIOTCS OOBEKTHI CyIepKIacca U Moj-
KJacca. 3aTeM u3 KaKI0ro u3 00beKTOB Bbhi3biBaeTcst MeTofr show(). Termepnb
PaccCMOTPUM TIPOTPAMMHBIN KO,

JinctuHr 6.8. NMporpammHbiii kog npoekTa VirtualMethodsApplication
// Cynepknacc:
class Alpha{

// TekctoBoe none:

String name;

// MeTop ans oToGpameHus coobuieHus:
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void objectCreated(){
System.out.print(n("Co3naH o6vekT knacca Alpha");
}
// MeTop ans oToGpameHus coobuieHus:
void hello(){
System.out.println("06vekT knacca Alpha");
}
// MeTog ns oToOpaeHus 3HayeHus nons:
void show(){
// Bbi30B MeTOAA ANA OTOOPAXKEHUSA COOBLEHNS:
hello();
// OTo6paeHue 3HaYeHus nons:
System.out.printin("Mone name: "+name);
}
// KoHcTpykTop:
Alpha(String txt){
// Bbi30B MeToa fins oTo6paxeHns cooblieHus:
objectCreated();
// TpucBanBaHue 3Ha4eHus nonio:
name=txt;
}
}
// Nogknacc:
class Bravo extends Alpha{
// Nepeonpepnenexue Metoaa:
void objectCreated(){
System.out.printin("Co3naH o6vekT knacca Bravo");
}
// Nlepeonpenenexue metopa:
void hello(){
System.out.println("06vekT knacca Bravo");

}
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// KoHctpykTop:
Bravo(String txt){

// BbI30B KOHCTPYKTOpa CynepKnacca:
super(txt);
}
}

// [naBHblit knacc:
class VirtualMethodsDemo{
// [nasHblit MeTop:
public static void main(String[] args){
// Co3nanue obbekTa cynepknacca:
Alpha objA=new Alpha("alpha");
// 0To6paxeHue 3HaueHus nons:
objA.show();
// Co3panue obbekTa nogknacca:
Bravo objB=new Bravo("bravo");
// OTo6paeHue 3HaYeHus nons:
objB.show();

Hwuxe IIOKa3aHO, KaK BbITJIAANUT PE3YJbTAT BbIIIOJTHEHUA ITIPOTrPAMMBI.

Pe3ynbraTt BbINOSIHEHMS NPOrpamMmbl (M3 nnUcTuHra 6.8)
Co3paH o6vekT knacca Alpha

06bekT knacca Alpha

Mone name: alpha

Co3pnaH obbekT knacca Bravo

06vexT Kknacca Bravo

Mone name: bravo

[IpoananuaupyeM pe3yJabTaT BBITIOJHEHUsT TmporpaMMbl. Ilpu cosma-
HUW B TJIaBHOM MeToje KoMaumoi Alpha objA=new Alpha("alpha") oObexTa objA
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CyliepkJiacca B KOHCTPYKTOpe Bbi3biBaeTcsi metoj objectCreated(). Mertogom
orobpaskaercst coobmierne (o3aaH o6vekT knacca Alpha. /lasiee, ipu BBI3OBE METO-
na show() u3 o6bekTa objA Ha camom Jesie BbisbiBaeTcst MeTo hello(), KoTopbIM
BBIBOAIUTCS coobmieHre 00bekT knacca Alpha. ITocaie aToro nosisisiercst coobie-
Hue [lone name: alpha co snauenumem "alpha" mosst name o6bexTa objA. 31ech Bee
POCTO.

B npuniniie HeuTo moxoskee MPOUCXOINT U ¢ 00beKTOM 0bjB oK Tacca Bravo.
[IpaBna, 6e3 AOTONHUTENBHBIX OSICHEHUN PE3YJIbTaT MOKET OBITh HEOXKHU-
maHHBIM. VTaK, BBIICHMM, YTO NPOMCXOAUT HPU BBIIOJTHEHHMH KOMaH/IbI
Bravo ohjB=new Bravo("bravo"), koTOpOii cosmaercss oObekT objB momkiacca Bravo.
3/1ech BBI3BIBAETCS KOHCTPYKTOP TO/IKJIacca Bravo, a B KOHCTPYKTOPE MOJIKIIac-
ca BBI3bIBAETCST KOHCTPYKTOP cynepkiacca Alpha. ITpu BeIoBe KOHCTPYKTOpPA
cylepKJacca BbI3biBaeTcs MeTo 1 objectCreated(), ocsie wero moJro name mpucBa-
uBaercst 3HaueHue "bravo". Hecsio:kHO c006pa3uTh, YTO B pe3yJIbTaTe BhI30BA
Metozta objectCreated() mostBiistercst coobrerme Co3gaH 00bekT knacca Bravo. Takum
06pa3oM, B IAHHOW CUTYAIIUN BBI3BIBAETCS TIE€PEOTIPeIeIeHHasT B TIOIKIACCEe
Bravo Bepcus meToza objectCreated(). Heuto moxoskee mpoucxXoauT py BbI3OBE
Metoza show() u3 o6bekra objB. TIpu BbImosiHeHIE MeTo/1a show() BbI3bIBaeTCST
meTtof hello(), mpraem nepeonpeziesiennas Bepeud. [loaTomy npu BeI30Be Me-
toza hello() mostBasieTcst coobieHue 00bekT knacca Bravo. CuTyarust mokasaTesib-
Hast: Meto1 show() Hacemyercst Ge3 mepeorpesiesienust U3 cyrepkiacca Alpha
B IOJIKJIacce Bravo, M B 9TOM MeTO/ie BBI3bIBAETCS ME€PEOIPe/IeIEHHBII METO/
hello(). MoxxHo Bce cchopmysinpoBaTh HeckoJibko nHave. Ecam metox show()
BBI3BIBAETCS M3 0OBEKTA CylepKiacca, To Bepcust metoza hello() ncrombayer-
cst u3 cynepkiacca. Ecim metog show() BBI3bIBAETCS M3 0OBEKTA TTOKIACCA, TO
nucnosib3yercd Bepcersi Metosa hello() n3 moakmacca. Takoe cBoiicTBO MeToza
show() Ha3BIBaeTCs supmyarviocmvio. B Java Bce MeTOIBI BUPTyaIbHbIE, DTO
JKe OTHOCUTCSI I K KOHCTPYKTOPAM.

Meperpy3ka u nepeonpeaeneHne MeToaos

[Ipu nepezpysxe meTon0B cO3aeTCA HECKOJIBKO BEPCHUIl OJTHOTO M TOTO K€
MeTozia. Bece Bepcuu MMEIOT O/IMHAKOBbIE HA3BaHUS, HO OTJIMYAIOTCS CUTHA-
typamu. IIpu nepeonpedenenuu MeTomoB B TOAKIACCE OTMMCHIBAETCST HOBAs
Bepcus MeTofia M3 CyNepKJacca, TpuYeM HOBasl BEpCHsS WMEET He TOJBKO
TOYHO TaKoe Xe Ha3BaHWe, KaK NCXOAHBIN METO/I, HO 1 TaKyIO Ke CUTHATYPY.
O6a mexanuama (TieperpysKa u mepeorpeieieHue) MOryT UCIOAb30BaThCs
onHOBpeMeHHO. O4eHb MPOCTON UJLTIOCTPATUBHBIN PUMep TPUBEIEH B JIC-
TuHTe 6.9.
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Jluctunr 6.9. MporpammHbiii koa, npoekta OverloadingAndOverridingApplication
// Cynepknacc:
class Alpha{
// Bepcus metopia 6e3 aprymenta:
void show(){
System.out.printin("Knacc Alpha");
}
// Bepcus MeToAa C TEKCTOBLIM apryMeHTOM:
void show(String txt){
System.out.println(txt);
}
}
// Nogknacc:
class Bravo extends Alpha{
// Nlepeonpepenexue Bepcuun MeTofia 63 apryMeHToB:
void show(){
System.out.print(n("Knacc Bravo");
}
// Bepcus MeTojia C LeN0YNCIEHHBIM apryMeHTOM:
void show(int num){
System.out.println("Yucno "+num);
}
}

// [naBHblit knacc:
class OverloadingAndOverridingDemo{
// TnasHblit MeTOR:
public static void main(String[] args){
// Co3nanue obbekTa cynepknacca:
Alpha objA=new Alpha();
// Bbi30B pa3Hbix Bepcuil MeTopa:
objA.show();
objA.show("06bexT objA");
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// Co3paxue obbekTa nogknacca:
Bravo obj=new Bravo();

// Bbi30B pa3Hbix Bepcuii MeToga:
obj.show();

obj.show("06bekT 0bjB");
obj.show(123);

Huxe IIOKAa3aHO, KaK BbITJIAJAUT PE3YJIbTAT BbIIIOJIHEHUSA ITPOTrPAMMBI.

Pe3ynbTaTt BbiNOJIHEHUS NPOrpamMmmbl (M3 nuctudra 6.1)
Knacc Alpha

06vekT objA

Knacc Bravo

06bekT objB

Yucno 123

B cynepkiacce Alpha ormcamnbl Be Bepcuu metosa show(): Ge3 aprymeHToB
U C TEKCTOBBIM aprymeHToM. B nozkiacce Bravo riepeoripeziesisieTcst Bepcusi Me-
toza show() 6e3 apryMeHTOB, HacJemayeTcst Bepcust MeToaa show() ¢ TEKCTOBBIM
apryMeHTOM, 1 OIIMCBIBAETCS ellle OIHA BEPCHs JIAHHOTO METO/Ia C IeJI0UNC-
JIEHHBIM apryMeHToM. [IprMep mpocToii, TO3TOMY J[yMaeTcst, 4TO 0COOEHHOCTH
KOJIa ¥ Pe3YJIbTATOB €T0 BBIMOTHEHNST 0COOBIX KOMMEHTAPUEB He TPEOYIOT.

MerTop, toString()

Bce kaccesl B si3biKe Java yepes3 cucTteMy HacJIeIOBAHUS SIBJSIOTCA (HETps-
MBIMW) «HACJeHUKaMU» KJacca Object, KOTOPBINT HAXOAUTCS B BEpIIMHE He-
papxuu KjaaccoB. B kiacce Object obbstBien public-meroz toString(), KoTopsbrii
ABTOMATHUYECKH BBI3BIBAETCS TIPH MOTBITKE TPE0OPA30BaHust 0OEKTOB B TEK-
cToBbIi (hopmart. [yt GONBIIMHCTBA CTaHAAPTHBIX KJaccoB MeTos toString()
nepeoripesielleH B COOTBETCTBHM €O cnennduKkoil kiaacca. Ecim B kimacce
MOJTb30BATEIS TIEPEOTIPEIETUTH METOJT toString(), ToO 0GBEKTBI TAHHOTO KJTacca
MOKHO Oy/IeT MCIOJIb30BaTh B BBIPAKEHUSIX, MOJAPA3yMEBAOIINX HAIMYKE
B COOTBETCTBYIOIIIEM MECTE B BbIPAKEHUH TEKCTOBOTO OII€PaH/IA.
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@ HA 3AMETKY

O6BLEKT NONL30BaTENIbCKOro Kflacca MOXHO NepeaaBaTth B KAYeCTBe Tek-
CTOBOro onepanaa n 6e3 nepeonpeneneHns metoza tostring(). Ho B Takom
cny4ae TeKCTOBOe 3HayeHue, K KOTOpOMYy MpuBoauTcs obbekT, byaet
MasioMHPOPMATUBHbLIM.

Takum 06pas3oM, B KJ1acce MOKHO OIMCATh MeTO/I ¢ HazBaHueM toString(). Me-
TOJl OTIMCBHIBAETCS C KJIOUEBBIM cjioBOM public, y MeTo/ma HEeT apTyMeHTOB,
a pe3yJabTATOM METOJ BO3BpalllaeT TEKCTOBOe 3HAaUeHUe Kiacca String. Ecau
9TO cAeJaTb, TO IIPpHU UCIIOJIb3OBAHUI O6'I)€KTa KjlaCCa B BbIPpaK€HUAX, 110/~
pa3yMeBarolx B COOTBETCTBYIOIIEM MECTE HAJINYNE TEKCTOBOT'O 3HAYE€HNU S,
BMeCTO 00beKTa Oy/IeT «IOCTABJSATHCS> TEKCT, BO3BPAIAEMbIid Pe3yibTa-
oM MeTozioM toString(). Heboumbimioii ipumep 1epeoripeieieHus: B M0Jib30Ba-
TeJTbCKOM KJracce MeTofa toString() mpuBenen B uctunre 6.10.

JluctuHr 6.10. MporpammHbiii ko npoekTa UsingToStringApplication
// Tonb3oBaTenbCkuit knacc:
class MyClass{
// TekctoBoe none:
String name;
// Uenouucnenxoe none:
int code;
// KoHcrpykTop:
MyClass(String txt,int num){
name=txt;
code=num;
}
// Nepeonpepnenexue metoga toString():
public String toString(){
// NokanbHas TeKCTOBAs NepeMeHHan:
String txt="06wekT knacca MyClass\n";
txt+="lone name: "+name+"\n";
txt+="lone code: "+code+"\n";
// VimnpoBu3upoBaHHas “nuHua":
for(int k=1;k<=21;k++){
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txt+="-"
}
// Pe3ynetar metopa:
return txt;
}
}

// [naBHblit knacc:
class UsingToStringDemof{
// [nasHblit MeTop:
public static void main(String[] args){
// Co3panue obbekTa:
MyClass obj=new MyClass("o6vekT obj",123);
// OGBEKT nepeaH apryMeHTOM METOZY:
System.out.println(obj);
}
}

PeBy.}IbTaT BBIITOJIHEHUA IIPOTPaMMbI 6leeT TaKHUM:

Pe3ynbTaTt BbINOJIHEHUS NPOrpamMmmsbl (U3 nuctudra 6.10)
06vexT knacca MyClass

Mone name: 06beKT obj

Mone code: 123

B mporpamme onmcan kmacce MyClass. B kimacce ecThb aBa MOJIs: TEKCTOBOE TTOJIE
name 1 1ieJI0unCIeHHOE TToJie code. KoHCTpyKTOp ommcan ¢ AByMs apryMeHTa-
MU, KOTOPbI€E OIPEAENsOT 3HaYeHus moJieit name u code. Ho HanboibImii wH-
Tepec MpeICTaBJsieT omrcanue Metoa tosString(). B Tesie metoma oObsiBiIsieTcst
JIOKaJIbHAsI TEKCTOBasi iepeMeHHas txt. B TeKkcTOBYT0 TepeMeHHy10 3aHOCUTCS
TEKCT, BKJII0Yas Ha3BaHue Kjacca MyClass, sHaueHus moJteit name u code, comep-
JKUT HECKOJIBKO MHCTPYKITUI ITepexoia K HOBOM CTPOKe \N, M 3aKaHYNBAETCS
UMIIPOBU3UPOBAHHON «JIMHUEN» N3 YePTOUEK.

B rsaBHOM MeToze iporpammbl kKoman oi MyClass obj=new MyClass("o6bexT obj",123)
cosgaercsa o6bexT obj kmacca MyClass. 3aTeM BbIOJIHAETCS KOMaHa System.out.
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println(obj). Ee ocobentocTh B TOM, 4TO aprymeHToM MeTomy println(), KoTopo-
My OOBIYHO TEPENAETCsT apIyMEHTOM TEKCT, B JAHHOM CJlydae apryMeHTOM
niepeaercst 00bekT obj kimacca MyClass. TToaTomy aBTroMaTHYecKH /Jist 0ObEKTa
obj BeI3BIBaeTCS Metoz toString(), a pe3ysibTaT METO/Ia MCIIOIb3YETCS BMECTO
CCIIKHM Ha 00beKT. OTCr0/1a M Pe3yJIbTaT BbINOJHEHMS! IPOrPAMMBIL.

O6GBbeKT noagknacca n nepeMeHHas cynepknacca

Mens ne nposedewtn. Ilpuemvl Coluyuxoe s 6UNCY Ha
nsamo pymoe e21yow.

Hs x/¢ «Ipuxmouenus Illeproxa Xoamca
u doxkmopa Bamconas

Ectb BakHast, B HEKOTOPOM CMbIcJIe (hyHAaMeHTalIbHast, 0COOEHHOCTD, CBSI-
3aHHast ¢ OO BEKTHBIMU MIEPEMEHHBIMU CYTIEPKJIAcca M 0O BEKTaMU TTOIKJIACCA.
VctuHa nipocta: 06beKTHast epeMeHHast CyepKIacca MOKET CChLIAThCS Ha
o6bekT mojikIacca. IIpaBa, yepe3 0OBEKTHYIO TIEPEMEHHYIO CyTepKacca
MOKHO TTOJIYYUTH JOCTYTI HE KO BCEM UjileHaM 00BEKTa MOJKIACCA, & TOJb-
KO K TeM, KOTOpbie 00bsIBJIEHBI B cyTepkacce. J[7ist G0JbIeil KOHKPeTUKu
PacCMOTPHUM TIPOCTOI IPUMEP, B KOTOPOM JIOCTYI K 0OBEKTY TTOIKIAcCa BbI-
MIOJTHSIETCST, KPOME TIPOYEro, 4epe3 0ObEeKTHYI0 MepeMEeHHYI0 CyTepKacca.
[IporpaMMHBIii KO TpUMepa IIpeCcTaBieH B JucTunre 6.11.

Jlnctunr 6.11. NporpammHbiii kog npoekTa SuperAndSubApplication
// Cynepknacc:
class Alpha{
// TekctoBoe none:
String name;
// MeTop anst 0To6paeHus 3HayeHus nons:
void show(){
// NlokanbHas TeKCToBas nepeMeHHan:
String txt="06wexT knacca Alpha\n";
txt+="lone name: "+name+"\n";
for(int k=1;k<=20;k++){
txt+="-";
}

// OtobpaxeHue coobLieHms:
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System.out.println(txt);
}

}
// Nopknacc:

class Bravo extends Alpha{
// Uenouncnenxoe none:
int code;
// Nlepeonpenenexue metopa:
void show(){
// NokanbHas TeKCTOBas NepemMeHHas:
String txt="06bekT knacca Bravo\n";
txt+="lone name: "+name+"\n";
txt+="Tone code: "+code+"\n";
for(int k=1;k<=20;k++){
txt+="-";
}
// OTobpaxeHue coobuieHus:
System.out.println(txt);
}
}

// TnaBHblit knacc:
class SuperAndSubDemo{
// TnaBHblit MeTOR:
public static void main(String[] args){
// Co3panne obbekTa cynepknacca:
Alpha objA=new Alpha();
// NpucBauBaHue 3HaYeHUs Nonio 00bEKTa Cynepknacca:
objA.name="alpha";
// Bbi30B MeToZa M3 00beKTa cynepknacca:
objA.show();
// Co3panue obbeKTa nogknacca:
Bravo objB=new Bravo();
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// TipucBanBaxue 3HayeHuil nonAm 06beKTa nopknacca:
objB.name="bravo";

objB.code=123;

// Bbi30B MeTo/1a U3 00bEKTa NoAKNacCa:

objB.show();

// TNlepemeHHoii cynepknacca 3HayeHneM NpuCBanBaetcs
// ccbinka Ha 0bbeKT nofKnacca:

objA=0bjB;

// 3HaveHue nons 06beKTa NOLKNACCA U3MEHAETCS

// Yepes nepeMeHHyto cynepknacca:
objA.name="charlie";

// Bbi30B MeTo/1a U3 00bEKTa NofKNacca

// 4epe3 nepemMeHHyI cynepknacca:

objA.show();

// Bbi30B MeToza M3 06beKTa nojknacca

// Yepes nepemMeHHyto NogKnacca:

objB.show();

B pe3yJbTaTe BbIITOJTHEHUA IIPOIPAMMBI ITIOJTYYHUM CJIE/YIOIIEE:

PesynbTaTt BbiNOJIHEHUS NPOrpamMmmbl (M3 nuctudra 6.11)
06wekT knacca Alpha

Mone name: alpha

06veKT Knacca Bravo

Mone name: bravo

Mone code: 123

06bekr knacca Bravo

Mone name: charlie

Mone code: 123
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06veKT knacca Bravo
Mone name: charlie
Mone code: 123

B cynepkiacce Alpha omcano TekcToBOe T0JIe hame U MeTOJI show(), KOTOPBIM
orobpaskaercst coob1ieHne ¢ nMeHeM Kiacca Alpha, 3HaueHreM T10JIst name 1 ro-
PU30HTAIBHON «JIMHUEH» U3 YePTOUEK.

B nozxsiacce Bravo 00bsIBIISIETCST T1€JI0UUCIEHHOE T0JTe Code U TIepeoIpeieisi-
ercst meton show(). Bepcueit metosa show() u3 kiacca Bravo otoGpaskaercst Ha-
3BaHNe KJacca, 3HAYeHUs T10JIeil name 1 code M IeKOPATHBHAS «JIMHUS>.

@ HA SAMETKY

MeTog, show() n B cynepknacce, n B NoAKNacce OnvcaH nNo Takol CXeME:
B Tenie 0O6bSABNAETCS JlOKaNbHAasa TEKCTOBAs NepeMeHHasi, dopmupyeTtcst
ee 3Ha4YeHue, Nocse Yero 3Ha4YeHne TEKCTOBOW NepemMeHHOol oTobpaxa-
€TCsl B OKHE BbIBOJA.

B rnaBHoM metojie mporpammbl koManzoii Alpha objA=new Alpha() cosmaercs
00BEKT CyHepKJIacca, M CChUIKA Ha HErO 3allMChIBAETCS B MEPEMEHHYIO 0bjA.
Komamnoii objA.name="alpha" mosito name oObeKTa cyrmepKIacca MpUCBAMBAETCS
3HaYeHHe, TocJIe Yero KoMau/0i objA.show() madopMmarmst 06 00beKTe BBIBO-
JTUTCST B KOHCOJIbHOE OKHO (OKHO BBIBOJIA). 371€Ch BCE MPOUCXOUT MITATHO.

Komawnoii Bravo objB=new Bravo() cosmaercst 0O0beKT MOKIACCa, CChLIKA HA KO-
TOPBI 3anuchiBaeTcs B iepeMennyto objB. Komanmamu objB.name="bravo" u objB.
code=123 moJsisiM 0OBEKTa IPUCBAUBAIOTCS 3HAYEHUS, MOCJIE Yero KOMaHAOM
objB.show() B okHe BbIBOjIa OTOOpaXKalOTCsA CBeleHUsT 00 00bEKTe MOjIKIACCa.
31ech TOKe BCE MIPOCTO U OKUIAEMO.

B pesyJibTate BbImoJHEHNsT KOMaH bl 0bjA=0bjB cchlika Ha 0OBEKT TOAKIacCa
(ToT, HA KOTOPBIII CChLTaeTcs TepeMeHHas mojikaacca objB), 3amuceiBaercs
B ITepeMeHHYI0 cyrepkiacca objA. B utore u mepemennas objA, n mepemennas
0bjB ceplnatoTest Ha oiMH 1 TOT %Ke 00beKT (00beKT moakaacca Bravo). Ho mexay
nepeMeHHbIMHE 0bjA 1 0bjB oTsums Gosiee yeM (opMasIbHbIE: Yepe3 TiepeMeH-
HyI0 0bjB ecTh 1oCTyT KO BceM uieHaM 0ObeKTa ToAKIacca (TIoJist name u code,
a takyke metoz show()), a yepes niepeMeHHYIO 0bjA €CTh JIOCTYII TOJBKO K TEM
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wieHaMm 0ObEKTA TIOKIACCA, KOTOPbIe 00bSIBJIEHBI B CyTiepKJacce (TroJie name
u metoz show()). [loaTomy, Hatipumep, KOPPEKTHON siBjisieTcst Komana objA.
name="charlie", KOTOpOI1 U3MEHsIETCA 3HAYEHHE TI0JIS Name 0ObEKTa MMOLKIAcca
(B TO JKe BpeMsl, Yepe3 mepeMeHHyI0 objA Hesib3st 00paTUTHCS K OJIT0 code).
Taxke yepe3 rnepeMeHHYIO 0bjA, KOTOpasi cchlIaeTcsi Ha OOBEKT TTO/KIIACCA,
MO’KHO BBI3BaTh MeTOJI show() (komanza objA.show()). BaskHo To, 4To B TaHHOM
cJIydae BbI3bIBAETCS Tiepeolipe/iesieHHas Bepcus Merona show(). i cpaBhe-
HUSI B TIPOTPAMMe KCIoJib30BaHa koManza objB.show(), koropoit meroz show()
BBI3BIBAETCST 3 TOTO K€ OOBEKTA, UTO B IIPEBIAYIIEM CIydae, HO TEIephb ue-
pes nepeMeHHyIo 0bjB.

() HA BAMETKY

Takum o6Gpasom, Bepcua MeTofa (nepeonpenensieMoro B noaknacce),
KOTOopas BbI3bIBAETCS 4Yepes NnepemMeHHylo cynepknacca, onpenenser-
ca 00LEKTOM, Ha KOTOPbLIV CCbinaeTcs nepemeHHasn. Ecnu nepemexHasn
ccbilaeTca Ha 00bEeKT cynepkiacca, TO Bbi3blBAETCA BEpCcUs MeToaa,
onuncaHHaa B cynepknacce. Ecnv nepemeHHas ccbinaeTtcs Ha 0ObekT
nogknacca, To Bbl3blBaeTCA BEPCUA MeToa, onMcaHHas B noakiacce.

Pesiome

Koanexmus 6onvwoil, napod xeaiupuuuposar-
Holil, paboma npodenana 6ovuias. Y mens iuuno
COMHEHUTLl Hem — Mo 0eJl0 max He Nouoém.

U3 x/¢p «Kapnasanvruas nouv»

* HoBblil k71acC MOKHO CO3/IaBaTh HA OCHOBE YK€ CYIIECTBYIOIIErO KJac-
ca myTeM HacJefoBanus. Kiace, Ha 0OCHOBE KOTOPOTO CO3/1aeTCsT HOBBIN
KJIacc, Ha3bIBaeTcs cyrepkiaccoM. Kiace, co3maBaeMblil HA OCHOBE Cy-
MepKJIacca, Ha3bIBAeTCsI ITOAKIACCOM.

* IIpm omucannm moaKIacca MOCae UMEHN KJIACca YKa3bIBAeTCs KII0UEBOE
cJ0Bo extends, a Bcyien 3a HUM — uMs cynepkiacca. [losst u meTozbl cy-
nepkiacca (ecau OHU He 3aKPhIThIE) HACTEeIYIOTCS B MTOIKIIACCE.

* Ilpu ommcannm KOHCTPYKTOPA MO/IKTIAcCa B TeJie KOHCTPYKTOPA TIePBOI
yKa3bIBaeTCs KOMaHa BBI30Ba KOHCTPYKTOpa cymepkiacca. Komanma
BBITJISIZIAT TaK: MOCJIE KITIOYEBOTO CIOBA SUPEr B KPYTJIBIX CKOOKAX mepe-
YUCJISIOTCS apryMEHTbI, KOTOPbIE IEPeNaloTCsl KOHCTPYKTOPY CYIIep-
kiacca. Eciu B Tesle KOHCTPYKTOpPaA TOKJIACCA SIBHO KOMAaHJy BbI30Ba
KOHCTPYKTOpa CyIepKJacca He yKa3aTh, TO 10 YMOJTYAHUIO BbI3BIBAETCS
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BepCHsi KOHCTPYKTOPa CyTepKacca 6e3 apryMeHToB (€eCJIu TaKast BEPCHsT
KOHCTPYKTOPA B CYTIEPKJIACCE NMEETCs ).

* MeTOIIbI, HacJielyeMble B ITO/IKJIacCe, MOTYT II€PEOIIPEAE/IATHCA. B rakom
CJIyda€ B IIO/IKJIaCCE€ METO/ OIINCHIBAETCA B IBHOM BU/IE. Hepeonpe/:[eﬂe—
HHE 1 TIEepErpy3ra METOA0B MOTYT MCIIOJIb30BATHCA OHOBPEMEHHO.

e KioueBoe cJI0BO super, TOMHMO HCITOJIb30BAHUSI B MHCTPYKIIMU BbI3O-
Ba KOHCTPYKTOpa CYIepPKJacca, MOKET WMCIIOJb30BaThCs JJIsI BBI30BA
TeX BEPCHUIl METO/OB, UTO OIMWCAHBI B CYMEPKJIAcce W TepeorpeieseHbl
B ToAKkIacce. B TakoM cirydae KJTI0UeBOe CJIOBO SUper YKa3bIBAeTCs TIEPE]]
MMEHEM METOAA W OTAEIAETCA OT HEeTO TOUYKOW. AHAJIOTUYHO MOKHO 00-
paIaThCst K MOJIsiM, 00bSIBJIEHHBIM B CYNEPKJIACCE U «3aMEIeHHBIMY 110~
JIIMU B IIOAKJIACCE C TAKUM K€ UMEHEM.

« KioueBoe cioBo this siBJIsIeTCST CCBIIKON Ha 0OBEKT, M3 KOTOPOTO BbI-
3bIBaeTCsl MeTOJ (B KOHCTPYKTOpe 0003HAYAET CO3MaBaeMbIil 0OBEKT).
Taxxe k0UeBOE €10BO this MCMOMB3yeTCS TIPU BBI30BE B KOHCTPYKTOPE
WHOI BepCUH KOHCTPYKTOPA TOTO Ke KJacca. B aToM cirydae B KPYTJIbIX
cKoOKax MocJIe KJIUYEBOro ¢IoBa this yKasbIBaOTCsI apryMeHTbI, KOTOPbIe
MEPENAIOTCS KOHCTPYKTOPY. HCTPYKIIHS ¢ KITIOYEBBIM CJIOBOM this, Ko-
TOPOIl BBI3BIBAETCSI IPYyTasi BEPCUst KOHCTPYKTOPA KJacca, T0JIKHA ObITh
MEPBOI KOMAH/IOM B TeJie KOHCTPYKTOPA.

*  Ecau B xacce nepeonpeneantb MeTos toString(), To 00beKT TaKOTO KJIac-
ca B ciydae HeoOX0AUMOCTH Gy/IeT aBTOMAaTHYECKH TIPe0OPa3OBbIBATHCSI
K TeCTOBOMY (hopMarty, MPUUYEM COOTBETCTBYIOIEE TEKCTOBOE 3HAYEHUE
SIBJIIETCS pe3yabTaToM MeToza toString().

° HepeMeHHaﬂ CynepKr/iacCa MOJKET CCbLJIATbCA Ha 00BEKT noaKIacca. Ye-
Ppe€3 TaKyto NEPEMEHHYIO NOCTYII €CTb TOJIBKO K TEM YJIEHaAM o0BbeKTa 1101~
KJjiacCa, KOTOpPbIE 00BABIIEHBI B CylneprJjiacce.

*  MeTozbl 1 KOHCTPYKTOPHI SIBJISIOTCS BUPTYAJIbHBIMU B TOM CMBICJIE, YTO
BepCUH IlepeolpesiesIsieMbIX B IIOJIKJIaccaX MeTO/I0B ONPeEIsIIoTCs He 110
TUITY OOBEKTHOI MePEeMEHHOM, Yepe3 KOTOPYIO BBI3BIBAIOTCS, & TI0 TUILY
00BEKTa, Ha KOTOPBIIT CCHLITAETCST TePEMEeHHAsI.
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ABCTPAKTHbIE KJIACCDbI
U UHTEP®ENCHI

Heob6x00umo npuroxcums uzpy panmasuu, umoodo.
8 COOMBEMCMEUL CO CMEMOTU NPOBECMU HaWe Me-
ponpusmue, max CKasamo, Ha 6blCOKOM YPOBHe.

U3 k/¢ «Kapnasanvruas nouv»

Jlasiee Mbl KPaTKO pacCMOTPUM abcmpakmiuvie Kaaccol i 6oJjiee ToapooHO —
unmep@ericol. ITH «KOHCTPYKIIUU»> UACOJOTHIECKU OJU3KH MEKILY COOOM
U UTPAIOT BasKHYTO POJIb ITPU PEHIEHUKW MHOTUX TIPUKJIA/ITHBIX 3a/1a4, BRJIIOYast
co3/laHue TIPUJIoKeHUH ¢ TpadpuyeckuM nHTEPGENRCOM.

AOGcCTpaKkTHbIe KJ1acCbl U MeToAbl

— Iotidem npocmuvim 102UMECKUM XOOOM.
— Iloiidem emecme.

U3 x/p «Uponus cydvbot, unu C nezxum napom!s

[Ipu ommcanum MeToma B KJlacce YKa3bIBAETCsI CUTHATypa MeTojaa (THI pe-
3yJIbTAT, HAa3BaHWE METO/A U CITMCOK apryMEHTOB), a TaK)Ke TeJ0 MEeTOoa
C TIPOTPAMMHBIM KOZIOM, BBITIOJTHSIEMBIM TPU BbI30Be MeToma. Ho cymec-
TBYET BO3MOKHOCTH OIPAaHUYMTHCSI OOBSIBICHHEM METOAa — yKasaTh €ro
CUTHATYPY, HO He ONHCHIBATH TEJO MeToja. Takue MeTOAbl Ha3bIBAIOTCS
abempaxmuvimu. Kaxapiii abCTpakTHBIA METOJ ONUCHIBAETCS € KIIOYEBBIM
CJIOBOM abstract.

Kirace, B KOTOPOM ecTh XOTs ObI OfiH aGCTPaKTHBII METOJI, TAKJKE Ha3bIBAET-
cs1 abempaxmuoim. AGCTPAKTHBIN KJIACC OIMCBIBAETCS ¢ KIIOUEBBIM CJI0BOM
abstract. Bosiee Toro, ecyiu KJacc MpocTo OMKCATh ¢ KJII0UeBbIM CJI0BOM abstract,
TO OH Oy/IeT aOCTPAKTHBIM, [IasKe €CJIM B HEM HeT aOCTPAKTHBIX METO/IOB.

[TockoIbKY aOCTPAKTHBIA KJIACC COMNEPKUT, TI0 OTPeIeTeHro, abCcTpaKT-
HbIE METOJIbI, TO Ha OCHOBE abCTPAKTHOTO KJacca HeJb3sl CO3/aTh OOBEKT.
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OO6bsiCHEHNE TIPOCTOE U COCTOUT B TOM, YTO TaKOH 0OBEKT, Oy/Ib OH CO3/aH,
coziepskas Obl METOJIbI, IPOTPAMMHBIN KO/l KOTOPBIX He orpeseeH. Kak 6b1
TaM Hi GbLI0, HO (hakKT ocTaeTcst akToM — Ha OCHOBE abCTPAKTHOTO KJjacca
00BEKTHI He co31ai0T. BO3HMKAET ecTeCTBEHHBIN BOIPOC: a I Yero Toraa
HY>KHbBI aGCTpaKTHbIE KIacChi? OGBIYHO X MCIIOABb3YIOT [P HACIEA0BAHUM.
JIpyriuMu CJI0BaMH, Ha OCHOBE aOCTPAKTHOTO KJIACCa CO3/AIOTCS, IyTEM Ha-
CJIeJIOBAHUS, TIOJIKJIACCHI, B KOTOPBIX ONPEAESIOTCs aOCTPAKTHbBIE METOIbL.
B rakom ciydae abCTPAKTHbII KJIACC UTPAET POJib HEKOTOPOTO <«KapKacas
uiu «1maboHa», Ha OCHOBE KOTOPOTO CO3/IAI0TCS TIO/IKJIACCHL.

(G) HA BAMETKY

Ecnu B nogknacce, KOTOpbI CO30aeTCA Ha OCHOBE abCTPaKTHOro cynep-
Knacca, HekoTopble abCTpPakTHble MEeTO/bl OCTaBUTb HE ONMUCAHHbLIMU, TO
Takow nogknacc Takxe 6yaet abCTpakTHbIM.

Takske c/eyer y9ecTb OJJHO HEMAIOBAKHOE 0OCTOATENBCTBO: XOTS Ha OCHO-
Be abCTPAKTHOTO KJlacca HeJIb3sl Co34aTh 0OBEKT, HO 3aTO MOKHO OObSIBUTD
0OBEKTHYIO TIePeMEHHY0 aGCTPaKTHOTO Kiacca. Takas mepeMeHHass MOKeT
CCBLTATBCS Ha 0OBEKT JI0O0TO TMOMKIACCA, CO3JAHHOTO Ha OCHOBE JAaHHOTO
abcTpakTHOrO Kaacca. IToxoskas cuTyalus peajusyercs B IPOrpaMMe, KOJl
KOTOPOIi TIpe/icTaB/eH B uctunre 7.1.

Mpbi co3j1aeM HECKOJIBKO KJIACCOB, KOTOPbIE B OTIPEIEJIEHHOM CMBICJIE OIU-
CBIBAIOT pa3Hble reoMeTpuueckue GUrypbl (PABHOCTOPOHHUI TPEYTOJIbHUK,
KBa/ipaT v Kpyr). MBI IIpe/osiaraeM HaJiuuue y TeOMEeTPUIeCKnX Uryp ta-
KUX XapaKTEPUCTHUK, Kak IBeT («pacKpaieHHas» urypa), JUHEeHHBIH pa3-
Mep (/i1 TPEYTOJNbHUKA U KBajipaTa — JJIMHA CTOPOHDI, JIJIT Kpyra — pajiu-
yC) U TIJIOMIAIb.

AN BETANM

Ecnn paBHOCTOPOHHUI TPEYrOIbHMK MMEET CTOPOHbI AJIMHbI R, TO Mio-
wanb TpeyrofibHMKa OaeTcs BblpaXeHnem \/§/4R2. Ana kBagpaTta co
CTOPOHOW R nnowaab BbIYUCSETCH KakK R Mnowapp kpyra paguyca
R BbluMCASIeTCS BblpaxeHWeM nR°, FOe MPPaLMOHanbHasi NMoCTOSHHAS
n~ 3,141592. Bce Tpu ciyyas MOXHO CBECTY K popmyne kR, roe napa-
MeTp k = \/5/4 Ona TpeyronbHuka, k=1 ona ksagpara v k = © onsa Kkpyra.

B nporpamme ornmchiBaetcst abCTpakTHbI Kiace ¢ HasBanueM ColoredFigure, Ha
OCHOBE KOTOPOTO TIyTeM HaCJIeIOBAaHUS CO3/IAf0TCs Kiacchl Triangle (kuace st

242




ABCTpaKTHbIE KNlacCbl U HTepdeichl

OIMCAHMSI TPEYTOJIbHUKA ), Square (KJiacc jiuist orrcanust kBapara) u Circle (kiacc
JUISL OIMCaHUsT Kpyra). B TiaBHOM MeTojie TporpaMMbl CO34at0TCsi 0OBEKThI
IIPOM3BOJIHBIX KJIACCOB ¥ TTIOKAa3aHO, KaK MOJYYHUTh JAOCTYIT K OOBEKTaM Yepe3
0OBbEKTHBIE IEePEeMEHHbIE TIOAKIACCOB U 4Yepe3 OObeKTHYIO IePEMEHHYIO ab-
CTPaKTHOTO cylepkiacca. Ternepb pacCMOTPUM ITPOrPaAMMHbII KOJI IIpUMeEpa.

Jluctunr 7.1. NMporpammHbin koa, npoekTa UsingAbstractClassApplication
// A6CTpaKTHBIN cynepknacc:
abstract class ColoredFigure{
// Tekctosoe none (uer):
String color;
// Uenouncnenroe none (pasmep):
int size;
// KoHcTpykTop:
ColoredFigure(String clrint s){
// TpucBanBaxue 3HaueHmit nonsam:
color=clr;
size=s;
}
// Metop, anst oTobpaxeHus HbopmaLmum 06 obbekTe:
void show(){
// LiBeT u Ha3BaHwe Gurypsl:

System.out.printin("®urypa: "+color+" "+getName());

// XapaKkTepHblit pasmep:

System.out.printIn("XapaktepHblit pasmep ("+getSizeName()+"): "+size);

// Nnowag:

System.out.printf("Mnowags: %.3f\n" getArea());

// VmnpoBu3uposaxHas "nunus" u3 "3se3poyek”:

String line="";

for(int k=1;k<=30;k++){
line+="*";

}

System.out.println(line);

}
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// MeTog pe3ynbTaTom BO3BPALLAET Ha3BaHue ANA
// napameTpa, OnpeaensioLLero XxapakTepHbli pasmep durypsi:
String getSizeName(){
return "cropoHa";
}
// A6CTpaKTHbIE MeTObI:
abstract String getName(); // Ha3gaHue durypsl
abstract double getArea(); // Mnowapb durypsl
}
// Nogknacc (durypa — TpeyronbHuK):
class Triangle extends ColoredFigure{
// KoHcTpykTop:
Triangle(String clrint s){
// BbI30B KOHCTPYKTOpa CynepKiacca:
super(clrs);
}
// Onucanue abCTpaKTHOTO METOAA M3 CynepKnacca,
// BO3BPALLAILLETO PE3Y/ILTATOM Ha3BaHue urypbl:
String getName(){
return "TpeyronbHuK";
}
// Onucaxue abcTpakTHOro METOAA U3 CynepKnacca,
// BO3BPALLAILLETO PE3YALTATOM NAOWALL BUTYpbI:
double getArea(){
double k=Math.sqrt(3)/4;
return size*size*k;
}
}
// Nogknacc (durypa — kBappar):
class Square extends ColoredFigure{
// KoHcTpykTop:
Square(String clrint s){
// BbI30B KOHCTPYKTOpa Cynepkiacca:
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super(clrs);
}
// Onucanue abCTpaKTHOTO METOAA M3 CynepKnacca,
// BO3BPALLAIOLIETO Pe3yNbTaTOM Ha3BaHUe dUrypbi:
String getName(){
return "kBagpar';
}
// Onucaxue abcTpakTHOrO METOAA U3 CynepKnacca,
// BO3BpALAIOLIETO Pe3yNbTaToM nNowWwagb Gurypsi:
double getArea(){
double k=1;
return size*size*k;
}
}
// Nopknacc (durypa — Kpyr):
class Circle extends ColoredFigure{
// KoHctpykTop:
Circle(String clrint s){
// BbI30B KOHCTPYKTOpA Cynepknacca:
super(clrs);
}
// Onucaxue abcTpakTHOrO METOAA U3 CynepKnacca,
// BO3BPALLAIOLIETO Pe3y/ibTaToM Ha3BaHMe durypbi:
String getName(){
return "kpyr";
}
// Onucaxue abCTpakTHOrO METOAA U3 CynepKiacca,
// BO3BPALLAIOLLETO PE3y/bTaTOM MIOWagbL Gurypsi:
double getArea(){
double k=Math.PI;
return size*size*k;
}

// NepeonpepeneHxue MeTOAa, BO3BPALIAIOLIET0 PE3YNLTATOM
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// Ha3BaHue AnA napameTpa, onpefensiolero xapaKTepHblit
// pasmep durypsi:
String getSizeName(){
return "paguyc";
}
}

// TnaBHblit knacc:
class UsingAbstractClassDemo{
// [naBHblit MeTop:
public static void main(String[] args){

// Co3paue obbekTos:
Triangle T=new Triangle("kpacHbiit",2); // TpeyronbHuk
Square S=new Square("uepHbiit",3); // Kappar
Circle C=new Circle("wentui",1);  // Kpyr
// OtobpaxeHue nHdopMalyum 06 obbekTax yepes
// 06bEKTHbIE NepeMeHHbIE NOAKNACCOB:
System.out.println("Wcnonb3oBanue 06bEKTHbIX NepeMeHHbIX NoAKNacca");
T.show();
S.show();
C.show();
// 06beKTHas nepemeHHas abCcTpakTHOro cynepknacca:
ColoredFigure F;
// OTobpaxeHue uHdopmaLmn 06 0bbekTax yepes
// 06bEKTHYI0 NepeMeHHyto abCTPaKTHOrO cynepknacca:
System.out.println("Wcnonb3oBanue 06beKTHOM nepemeHHoIt abcTpakTHOro cynepknacca”);
F=T;  // TpeyronbHuk
F.show();
F=S; //Ksagpar
F.show();
F=C; // Kpyr
F.show();
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Pe3yibraT BHITIOTHEHUS TIPOTPAMMBI TAKOM, KAK TIOKA3aHO HUIKE.

Pe3ynbTaT BbINOMHEHUS NporpamMmmsl (U3 nUcTuUHra 7.1)
Wcnonb30BaHue 00BEKTHBIX NEpeMeHHbIX MoAKAAcca
®urypa: KpacHblli TpeyroNbHuK

XapakTepHblil pa3mep (CTOpOHa): 2

Mnowape: 1,732
T

®urypa: yepHblit kBappar

XapaKTepHblil pa3mep (CTopoHa): 3

Mnowage: 9,000
T

Ourypa: xenTolit Kpyr

XapaktepHblil pa3mep (paguyc): 1

Mnowapp: 3,142
kkkkkkkhkkkkkhhhkkkkkhhhkkkkhdkk
Wcnonb3oBaHue 00beKTHOM NepeMerHOi abCTPaKTHOTO cynepkiacca
Gurypa: KpacHbIli TpeyroNbHuK

XapaKTepHblil pa3mep (CTopoHa): 2

Mnowagb: 1,732

JRr kR kR ok kR kA Kk Kk ko k ko

Ourypa: yepHblil kKBagpat

XapaKkTepHblit pa3mep (cTopoHa): 3

Mnowagp: 9,000

JRR kAR Rk ko kA kA Kk Kk ko k ko

Ourypa: xenTolit kpyr

XapakTepHblil pasmep (paguyc): 1

Mnowapp: 3,142

kkkkkkkkkkkkhkkkxkhkhhhkkkkhhkk

B abcrpakTroM Kiracce ColoredFigure ommcarbl Ba MOJIST: B TEKCTOBOE ToJIe color,
KaK OPeAIojaraercs, 6y/:[eT 3allMChIBAaThCs Ha3BaHUeE IS 1IBETa, a B 1IEJI0-
YUCJIEHHOE TI0JIE Size 6y/:[eT 3allUCBhIBATHCS 3HAUEHNE JIJIST TUHEMHOTO pazMepa
urypb! (77151 TPOCTOTHI CYUTAEM, UTO XaPAKTEPUCTHUKA Pa3MePa BEIPAXKAETCS
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LesbM uucsoM). Iloss sanonnsiores npu Bbl30Be KOHCTPYKTOPA, apryMeH-
TaMU KOTOPOMY Iepe/laloTcs /1Ba apryMeHTa (3HaYeHus 1oJieil).

B kuacce ColoredFigure omcan metoz show(), KOTOPbIM B OKHE BbIBOZA OTOG-
paskaercst obmas utndopmarnust 06 oobekTe. B yacTHOCTH, B Tese MeToja
show() oToGpazkaioTcst 3HaUeHUsT TMOJIEN color U Size, a TaKsKe BHI3BIBAIOTCST Me-
Tozbl getName(), getSizeName() u getArea(). Metonbr getName() m getArea() B Kimacce
ColoredFigure oObstBIIeHBI Kak abcTpakTHbIe. IIpesmonaraercsi, 4T0 METOIOM
getName() Bo3BpalaeTcsi TEKCTOBOE 3HAYEHUE C HA3BAHUEM TEOMETPUYUECKOH
urypsl, a MeTotom getArea() BBIYMCISIETCS TIIOMIA/b TEOMETPUYECKOH (hUTY-
PBL. DTH METOBI OTTUCHIBAIOTCS B MoaKIaccax. Meton getSizeName() pesyibra-
TOM BO3BpalllaeT TEKCTOBOE 3HaUeHMe, 0TOOpakaioliee Ha3BaHKe TapaMeTpa,
OTIPEIETIAIONIETO XapaKTEePHBIN pagMep (UTyphl. ITOT METOJ SIBHO OTHCAH
B kJracce ColoredFigure, HO Tiepeotipe/iesisieTcst B OJHOM U3 TojKaaccoB (Gosee
KOHKpeTHO, B KJacce (ircle).

A BETANW

B Tene metoaa show() 3HaveHve ansa nnowwaam purypbl 0TobpaxaeTcsi KOMaH-
Do System.out.printf("Mnowans: %.3A\n",getArea()). B 4aHHOM cnydae Mbl UICNOJIL3YEM
mMeTog, printf(). AprymeHTOB y MeToaa Asa: TekcT "Mnowagp: %.3f\n" ¢ MHCTPYKUW-
el popmartuposaHms %.3f 1 coOCTBEHHO 3HaYeHne ansa nnowaan Gurypsl,
BblYMCSEMOE NHCTPYKLMeEN getArea(). SHaveHne, BO3BpaLlaeMoe METOAO0M
getArea() BCTaBNSETCS NPY OTOBPAXEHUN CTPOKM "Mnowags: %.3f\n" B TOM MecTe,
roe pasmelleHa MHCTPykums %.3f. B camoi MHCTpYKUMM CMMBON % SBNSIET-
CH HOVKATOPOM MHCTPYKUMM bopMaTnupoBaHus, nutepa f o3Ha4aeT, 4To
oToOpaxaeTcs AeACTBUTENIbHOE YMCIIO, a BblpaXkeHue .3 (To4Ka 1 4ncno 3)
0O3Ha4aeT, YTo B APOOHOI YacTn YMcna oTobpaxaeTcs Tpy udpsl.

Ha ocrose a6ctpakrroro kmacca ColoredFigure cosmatorest moakmaccsr Triangle,
Square u Circle, B KaX/10M 13 KOTOPBIX OMTUCHIBAIOTCS MeToIbI getName() m getArea(),
a B kutacce (ircle ermre u mepeomnpenensgeTcss MeTo getSizeName().

@ HA 3AMETKY

Mpun onucaHun metopa getArea() B pasHbIX Kraccax MCNoib30BaHa CTa-
Tuyeckasas koHcTaHTa PI u3 knacca Math co 3HavYeHMEeM MOCTOAHHOW
n~3,141592, a Takke cTatnyeckmii MeTog, sqrt() knacca Math, ncnonbaye-
Mblli AN BbIMMCNEHUS KBAAPATHOMO KOPHS.

B riaBHOM MeTO/Ie TIPOrPaMMBbI CO3/Ia€TCst TPU OOBEKTA TIPOU3BOAHBIX KJIaC-
coB. U3 xaxmoro oo6bekTa BbizbiBaeTcst MeTos show(). Tlpuuem nemaercst aTo
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JBaKIIBI — CHAYaJIa Yepe3 00bEKTHYIO IEPEMEHHYIO COOTBETCTBYIOIIETO MO/I-
KJlacca, a 3aTeM yepe3 0OBbEKTHYIO TlepeMeHHY 0 abCTPaKTHOTO CyTepKacca
ColoredFigure.

() HA BAMETKY

Takum 06pa3oM, 0GbEKTHaA NepemMeHHas cynepknacca, HeCMOoTPS Ha TO
4TO OH abCTPaKTHLINM, MO3BONAET NoyYaTh 4OCTYN K 00bEeKTaM noaxknac-
COB (CO3AaHHbIX Ha OCHOBE JaHHOMo aBCTPaKTHOMO cynepkacca).

NHTepdencnl
— Crascume, doxmop Bamcowu, evl nonumaeme
6C10 BANCHOCM MOE20 OMKPHLMUSL?
— /Ja, xax sxcnepumenm amo unmepecuo. Ho xa-
K0e NpaKmuueckoe npumeneHue ?
— T'ocnodu, umenno npaxmuueckoe!
U3 x/¢p «llpuxniouenus lleproxa Xonrmca
u dokmopa Bamcona»

B usBecTHOM CMBbICIE UHMeEpGhelic HATOMUHAET aOCTPAKTHBIN KJIACC, HO TOJIb-
KO B COBEPIIIEHHO «aOCTPAKTHOM» M HEMHOTO «ype3aHHOM» Bujie: HHTepdeiic
COZIEPAKUT OOBSIBJIEHIE METOMOB U/MUJIM CTaTUYECKUX KOHCTaHT. VIHTepec
B MIEPBYIO OYEPEIh TPE/ICTABIISIOT, KOHEYHO, MeTO/bl. ETle pa3 moguepkHeM,
4TO B MHTEPdEiice OHM TOTBKO 00bBIISIOTCS.

@ HA 3AMETKY

B Java 8 nHtepdeinc MmoxeT cogepxaTb HE TONIbKO OObSBIEHNE METO-
[OB, HO eLle 1 onucaHne METOLOB — Tak Ha3blBaEMbIE BEPCUN METOL0B
no ymonyaHuio. Ho Mbl 9TOT BONpOC (Co3aaHne peanmaaumin METOL0B Mo
YMOJIHaHWNIO) PACCMOTPUM HEMHOIO MO3Xe.

WuTepdeiichl HAMOMUHAIOT a0CTPAKTHBIE KJIACCHI, ¥ MCHOJIb3YIOTCS TTOXO-
KM 06pasoM. THTepdheichl NCTIOIB3YIOTCS TyTEM Pearusauuu ux B Kiac-
cax. [Tponecc peanuzaruu nntepdeiica B KJ1acce HATOMUHAET HACJIEJ0BAHLE
abCTPaKTHOTO cyTiepKaacca B oakiaacce. B ciyudae ¢ unrepdeiicamu kiacc,
KOTOPBIH peasn3yeT MHTepdelic, T0KEH COMEeP:KaTh OMMCAHNE BCEX METO-
0B, OOBSIBIIEHHBIX B HHTEp(deiice. BaskHoe 00CTOATENBCTBO CBSI3AHO C TEM,
YTO OINH ¥ TOT K€ KJTaCC MOKET PeaTn30BaTh OIHOBPEMEHHO HECKOIBKO NH-
Tepdericos.
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@ HA 3AMETKY

B Java 3anpeLueHo MHOXECTBEHHOE Hac1ef0BaHME: y MOAKIacCa MOXET
ObITb OAMH U TOJIBKO OAMH Cyrnepkiacc. ATO Cepbe3HOEe OrpaHuyeHne
(Hanpumep, B a3blke C++ Knacc MOXeT HacnenoBaTb OAHOBPEMEHHO He-
CKONbKO KnaccoB). C opyroi CTOPOHbI, MHOXECTBEHHOE HacneaoBaHne
npenctaBnsieT cobonm rmbknin n adpdeKTUBHLIN MexaHM3M. Kak HEKOTO-
pblii «<KOMAIPOMMCC» B 4AHHOM BOMPOCE MOXHO paccMaTpuBaTb KOHLEN-
LMo nHTepdEencos.

Peanusauua uHtepdeiica

WNutepdeiic onucpiBaeTcs TpakTUIECKH TaK e, KaK 1 KJ1acc. TOIbKO BMECTO
KJII0YEBOTO CJIOBA Class McTIoIb3yeTcs KioueBoe cIoBo interface. Taxke cemny-
€T c/IeJIaTh TOMPaBKy Ha TO, YTO METO/IBI B MHTepdelice (eCan peub He UIeT
0 MeTO/aX € KOJIOM IO YMOJTYAHUIO) OOBSIBISIIOTCS, HO HE OMUCHIBAIOTCS.
[Ta6oH onucanust uHTEpdEiica BBITISIUT TaK:

interface ums_untepdelica{

// 06bsiBNEHMe Noneil U METOR0B

}

Kpome o6bsaBrenus meTonos, B uarepdeiice MOKHO OObSBIIATD CTATHYEC-
KKe KOHCTaHTHbIE 10Jist. Takue 1moJisi 0ObSBISAIOTCS KaK 0ObIYHbBIE TIOJISI CO
3HAYEHUSIMHU, HO aBTOMATHUYECKH WHTEPIPETUPYIOTCS, Kak ecau Obl OHU
ObLIN OIUCAHBI C KJIIOYeBbIMU ctoBaMu static u final. MeTobl, 06bsiBIIEHHBIE
B uHTepdeiice, apusiorcs public-MeTomamMu (XoTst Ipu 06BABIECHUN METOLOB
B mHTePdelice KI0UeBOe cI0BO public He mcmosib3yeTcs). [lasee mpuBeneH He-
GoJIbINON TIpUMeEp 00bsIBIeHNs nHTEpdeiica:

interface MyInterface{
int NUMBER=100;
int getNumber(double x);
char getSymbol(int n);

Nurepdeiic Hasbiaercs: Mylnterface. B unTepdeiice 0ObsiBIeHa cTaTHYECKAST
esouyucaentag koucrtanta NUMBER co 3nayenuem 100 u ene oObABIIEHBI 1B
MeToa:
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* Metoz getNumber() Bo3Bpaiaer 3nayenue Tuia int, a apryMeHTOM Tiepejia-
eTcd 3HadyeHue turia double;

* Metoz getSymbol() Bo3Bparaer 3HaueHue Tuma char, a aprTyMeHTOM METOY
nepejiaeTcs 3HaueHwe THIIa int.

B unrepdeiice MbI TOJbKO 00BABISEM METOIbI, HO HE OIIMCHIBAEM HX.

WNurepdetic peannsyercs B kaacce. B ommcanuu kiacca, peaanusyonero nH-
Tepdelic, ocjie MMEHU KJIacca yepe3 KJIoueBoe 0B implements ykasbiBaeTcst
uMs peasiusdyemoro uaTepdetica. Hammpumep, ecint ucXouTh U3 TOro, MUHTEP-
beiic MyInterface ommcan Tak, Kak MoKa3aHo BbIIIe, TO onucanue kaacca MyClass,
pea3yIoNUii 5TOT HHTEP(Eiic, MOTJIO OBl BBITJISAETD CJAEAYIONIUM 00Pa3oM:

class MyClass implements MyInterface{
public int getNumber(double x){
return (int)x;
}
public char getSymbol(int n){
return (char)(A+n);
}
}

B k7acce aBHo onmcanbsl MeToabl getNumber() u getSymbol(). MeTonb! onrcoiBa-
I0TCS ¢ KJIIOUEBBIM CJIOBOM public (obsi3aresibHoe yemoBue). Y Kaxkaoro o0b-
exTa kaacca MyClass Gy 1yt Takue MeTOIbl.

@ HA SAMETKY

MeTonom getNumber() BO3BpaLLaeTcs Lenas 4actb OT double-aprymeHTa me-
Topa. Metooom getSymbol() BO3BpaLLLAaETCs CUMBOJS1, KO, KOTOPOro nosy-
yaeTcsa npubaBneHnemM K Kogy cumsona ‘A 3HauyeHUs LEeNoYNCIIEHHOMO
aprymeHTa metoaa.

Taxke y knacca MyClass ectb cratudeckoe konctanTHoe 1ose NUMBER (co 3nave-
HueM 100), «mmosrydentnoes u3 unrepdetica Mylnterface. B muctunre 7.2 npeicras-
JieHa TIPOTpaMMa, B KOTOPOH MILTIOCTPUPYETCS UCII0JIb30BaHNE NHTePhEiCoB.

Jluctunr 7.2. NMporpammHbin koa, npoekTta UsinginterfaceApplication

// Whtepdeiic:
interface MyInterface{
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// CTaTnyeckas KoHCTaHTa:
int NUMBER=100;
// 06bsBNEHME METORO0B:
int getNumber(double x);
char getSymbol(int n);
}
// Knacc peanusyer untepdeiic:
class MyClass implements MyInterface{
// Onucaxue metopos:
public int getNumber(double x){
return (int)x;
}
public char getSymbol(int n){
return (char)(A+n);
}
}

// TnaBHblit knacc:
class UsingInterfaceDemo{
public static void main(String[] args){
MyClass obj=new MyClass();
System.out.printn("Cratuyeckas koHcranTa: "+MyClass.NUMBER);
System.out.printin("Lienoe yncno: "+obj.getNumber(12.5));
System.out.printin("Cumeon: "+obj.getSymbol(3));
}
}

PeSy.TIbTaT BBIIIOJIHEHUWA ITPOTPAaMMBbI TaKoM:

PesynbTaTt BbINOJIHEHUS NPOrpamMMbl (U3 IMCTUHIA 7.2)
Cratuyeckas KoHctaHTa: 100
Llenoe uucno: 12

Cumson: D
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[Ipumep OCTATOYHO TIPOCTON U PE3YIBTATHI OCOOBIX KOMMEHTAPHEB HE Tpe-
OyI0T.

Kmacc MoxkeT peanm3oBbIBaTh cpa3y HeCKOIbKO nuTepdeticoB. Ecam kmacc
peannsyeT HeCKOJIbKO NHTEP(hEiCOB, TO B OMUCAHUH KJTacCa MOCJIe KII0YeBO-
ro cjoBa implements uepes 3arsSITYIO IEPEUNCSIOTCS UHTEPPEICH, peaiusye-
Mble B KJ1acce. B kiracce OJKHBI OBITH OIMUCAHBI BCE METO/IbI M3 BCEX PeaJii-
3yeMbIX HHTEep(eiicoB. PaccMoTpuM HEGOJIBIION IPUMED, MPEICTaBIEHHbIN
B JucTuHTe 7.3. B mpencTaBieHHON TaM MPOTpaMMe OMUCHIBAETCS /IBA UH-
Tepdetica First u Second, KoTophie peanmusyiorcs B Kiaacce MyClass.

Jluctunr 7.3. NMporpammHubiii koa npoekTa UsinglnterfacesApplication
// Nepbiit uHTepdeiic:
interface First{
void hello();
}
// Bropoit untepdeic:
interface Second{
void hi();
}
// Knacc peanusyer iga nnTepdeiica:
class MyClass implements First, Second{
// Onucanue meTofa u3 nepeoro uHTepdelica:
public void hello(){
System.out.printin("Metog u3 untepdeiica First");
}
// OnucaHue MeToga u3 BTOporo uHTepdelica:
public void hi(){
System.out.println("Metog u3 unTepdeiica Second");
}
}

// TnasHblit knacc:
class UsingInterfacesDemo{
public static void main(String[] args){
// Co3panue obbexTa:
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MyClass obj=new MyClass();
// Bbi30B MeTO0B U3 06bEKTa:
obj.hello();

obj.hi();

PeSy.]IbTaT BBIIIOJIHEHHWA ITPOTPAMMBbI ITPE/ACTAaBJICH HUXKE.

Pe3ynbTaTt BbINOJIHEHUS NPOrpamMMbl (U3 INCTUHTA 7.3)
Metog u3 uxtepdelica First
Metog 13 uxTepdelica Second

B unrepdeiice First oobsiBen meroz hello(), a B unTepdeiice Second 0ObsiBIeH
metoq hi(). B knacce MyClass onuceiBaetcst kak meron hello(), Tak u meto hi().
B riaBHOM MeTojie IporpaMMbl co3aeTcst 00bekT Kaacca MyClass, n u3 Hero
BbI3bIBatoTcst MeTozIbI hello() m hi().

Ecuu B k1acce peasmsyercst 60Jiblire AByX HHTEP(ENRCOB, TO MOAXO OCTAETCS
TEM JKe: peasiudyeMble UHTEPGENCHl IEPEYUCIISIOTCS Yepes3 3aIITYIO T0Ce
KJIIOYEBOTO cJIoBa implements B oITMCaHIH KJ1acca, a B CAaMOM KJIACCE OTMCHIBA-
I0TCsI BCE METO/IbI U3 BCeX UHTEPPEICOB.

UHTepdeiticHble nepemMeHHble

BaskHast 0cOOEHHOCTD, CBSI3aHHAST C UCIIOJIb30BaHuEM HHTePGhEICOB, COCTOUT
B TOM, 4TO MBI MOXKEM OOBSIBUTD UHMEPPECHYI0 NepemMennyto — NepeMeH-
HYIO, «TUIT» KOTOPOU ompelesisercsi Ha3BanueM uHtepdeiica. Takas nepe-
MeHHAast MOJKET CChLIAThCS Ha OOBEKT KJIACCa, PEATU3YIOIIero TaHHbIil HH-
tepdeiic. HeboubIoit npumep B JUCTHHTE 7.4 JaeT MpeACTaBIeHIe O TOM,
KaK UCIOJb3YI0TCI HHTEP(heiCHbIe TITepPEMEHHBIE.

Jinctunr 7.4. NMporpammubiii kog npoekTta UsinginterfaceVarsApplication
// Wutepdeiic:
interface Base{

// 06bsBNeHMe MeTOaa:

void show();
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}

// Knacc peanusyer untepdeiic Base:
class Alpha implements Base{
// TekctoBoe none:
String word;
// KoHctpykTop:
Alpha(String txt){
word=txt;
}
// Onucanue metoga u3 uHTepeiica:
public void show(){
System.out.printin("06bekT knacca Alpha");
System.out.printin("Tekctosoe none: "+word);
}
}
// Knacc peanusyert untepdeiic Base:
class Bravo implements Base{
// Uenouncnenxoe none:
int number;
// KoHcTpykTop:
Bravo(int n){
number=n;
}
// Onucanue metoa u3 uHTepdeiica:
public void show(){
System.out.println("06vekT knacca Bravo");
System.out.printin("Llenoyucnenxoe none: "+number);
}
}

// TnaBHblit knacc:
class UsingInterfaceVarsDemo{

public static void main(String[] args){
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// VhTepdeiicHas nepemeHHas:
Base ref;

// 06vekT knacca Alpha:
ref=new Alpha("tekct");
ref.show();

// 06bekT knacca Bravo:
ref=new Bravo(123);
ref.show();

Huxe TOKa3aHO, KaK BbITJIAAUT PE3YJAbTAaT BbIIIOJTHEHUA ITPOTr'PAMMBI:

PesynbTaT BbINONHEHUS NPOrpamMmbl (U3 NUCTUHra 7.4)
06vekT knacca Alpha

TekcToBoe none: Tekct

06bekT knacca Bravo

LlenoyncnenHoe none: 123

B nmantom mpumepe MbI onuchiBaeM uHTepdeiic Base, B KoTopoM 00bsIBIIEH
Bcero ofrH MeTo/1 show(). Y MeTo/ia HET apryMeHTOB, U METOJL HE BO3BPAIIAET
pesyabTar. Knaccsr Alpha u Bravo peanusyror untepdetic Base. B kmacce Alpha
OTIMCAaHO TEKCTOBOE TIoJie word, KoHCTpyKTOp 1 MeTos show(). B kmacce Bravo
OTIMICAHO IIEeJIOYNCITIEHHOE TTosie number, KOHCTPYKTOP U MeToz show(). B kask-
JTOM U3 KJTaccoB MeToJ1 show() omrcan Tak, 4To 0ToOpaskaeT MMst KJracca 1 3Ha-
YeHUe MOJISL.

B r1aBHOM MeTojIe TIporpaMMbl KOMaH 10#1 Base ref oObsiBIsiercst nnTepdeiic-
Hast epeMeHHast ref. ITa rmepeMeHHast MOKET CChLIAaThCst Ha 00BEKT JII0O0TO
KJlacca, KOTOPBIi peaimayeT uHTepdeiic Base. Takum 06pasoM, TOCKOJIBbKY
u xacc Alpha, 1 kiacc Bravo, peanusytoT mHTepdeiic Base, To mHTEpdeiicHas TTe-
peMenHast ref MOJKeT cehliaThCst Ha 0OBEKThI KaccoB Alpha u Bravo. ITpu atom
JEHCTBYET OrpaHUYEHIEe TaKOe Ke, KaK M MPU TOJyYeHUH J0CTyHa K 00b-
€KTaM TIOJIKJIACCa Yepe3 MEPEMEHHYIO CyIepKacca: OCTYIl UMEeEeTCs JIUIIb
K TeM MeTo/[aM 00beKTa, KOTOPbIe 0OBSIBJIEHBI B peajin3yeMoM nHTepdeiice.

[Tpu BeimOHEHUN KoMaHIbl ref=new Alpha("tekct") cosmaercst 0ObeKT Kiacca
Alpha, a cchliika Ha OOBEKT 3aIKMChIBAETCST B MHTEP(hEHCHYIO TIepeMeHHYo ref.
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[Ipu BormosHennr kKomaubl ref.show() u3 cozmanHOTO 0GBHEKTA BHI3BIBAETCS
metoz show(). 3arem komaH 01 ref=new Bravo(123) cozmaercst 06beKT Kiracca Bravo,
U CCBIJIKA HA 0OBEKT 3aMChiBaeTcsi B iepeMennyio ref. Tereps mpu BbITIOIHE-
HuK KomaH bl ref.show() meTo show() BbisbiBaeTcst u3 0ObekTa Kiacca Bravo.

MeToabl ¢ KOAOM NO ymMmosn4yaHuo

HosmectBoM B s13bIKe Java (B Bepcuu Java 8) sBsSeTCS BO3MOXKXHOCTH HE
TOJIBKO OOBSIBJISITH METO/BI B MHTEPdEiice, HO U 3a[aBaTh KOJ TAKUX METO-
noB. IIpore rosops, MeTox B uHTepdeiice MOKHO HE TOJIbKO 0ObIBUTH, HO
u onucamy. Eciiu MeTos onvican B uHTEpdelice, TO B KJacce, peaausyomeM
COOTBETCTBYIONINI MHTEPQETic, METOJ] MOJKHO HEe ONTUCHIBATh. B TakoM ciy-
yae JI7Isl METOJIA UCTIOJIb3yeTcsl KoJl u3 unrepdeiica. MakTuuecku B MHTEP-
eiice mnsa MeToza 3amaeTcs KO, UCIOMB3YEMBIH 110 YMOJYAHUIO B CIIydae,
€cJIN B KJIacce KOZ MeTO/a ABHO He OTIPeieJieH.

MeTozbI ¢ KOZIOM TI0 YMOJIYaHUIO OIIMCHIBAIOTCS B MHTEPdeiice ¢ KI0UYeBbIM
cioBoM default. HeGourbimoii mipumep, B KOTOPOM HCIIOJIB30BaH HHTEpheiic
C METOJIOM, Y KOTOPOTO €CTh KOJI 10 YMOTYAHWIO, TIPUBE/IEH B JIMCTUHTE 7.5.

Jinctunr 7.5. NMporpammubii koa npoekTa UsingDefaultMethodsApplication
// VHTepdeiic ¢ METOZOM, UMEIOLLMM KOZ MO YMONYAHMUIO:
interface Base{
// MeTof ¢ KOfLOM NO yMONYaHUK0:
default void show(String txt){
System.out.printin("UHTepdeiic Base: "+txt);
}
// 06bsBNeHMe MeToRa:
void hello();
}
// Knacc peanusyer untepdeiic Base:
class Alpha implements Base{
// Onucaxue o6blYHOrO METOAA:
public void hello(){
System.out.println("06vekT knacca Alpha");

}
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// Onucaxue MeToAa ¢ KOAOM NO YMONYAHHIO:
public void show(String txt){
System.out.println("Knacc Alpha: "+txt);
}
}

// Knacc peanusyer untepdeiic Base:
class Bravo implements Base{
// Onucaxue o6bI4HOrO METOAA:
public void hello(){
System.out.println("06wekT knacca Bravo");
}
}

// TnaBHblit knacc:
class UsingDefaultMethodsDemo{
public static void main(String[] args){
// VhTepdeiicHas nepemeHHas:
Base ref;
// 06vekT knacca Alpha:
Alpha objA=new Alpha();
// Bbi30B METOZ0B Yepe3 06BbEKTHYI0 nepeMeHHyto:
objA.hello();
objA.show("obbekTHas nepemerHas objA");
// VinTepdelicHoil nepeMeHHO NpUCBaMBAETCA CCblKA
// Ha obvekT knacca Alpha:
ref=objA;
// Bbi30B MeToa Yepe3 UHTephelCHYIO NepemMeHHyio:
ref.show("uHtepdeitcHas nepemenHas ref");
// 06veKT Kknacca Bravo:
Bravo objB=new Bravo();
// Bbi30B METO10B Yepe3 06bEKTHYIO NepeMeHHyo:
objB.hello();
objB.show("obbekTHas nepemerHas objB");
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// VTepdeiicHolt nepeMeRHOi NpucBanBaeTca CCblka
// Ha 0bbekT Knacca Bravo:

ref=0bjB;

// Bbi30B MeToZa Yepe3 MHTep(ECHYI0 NepeMenHyIo:
ref.show("untepdelicHas nepemerHas ref");

}
}

Pesysbrar BpIIOJIHEHUS IIPOrPaMMbL TAKOH, KaK IIOKa3aHO HUIKE.

Pe3ynbTaT BbINONMHEHUS NPOrpamMmbl (U3 NUCTUHra 7.5)
06vexT knacca Alpha

Knacc Alpha: obbekTHas nepemeHHas objA

Knacc Alpha: untepdeiicHas nepemenHas ref

06vekT knacca Bravo

WnTepdeiic Base: o6bekTHas nepemenHas objB

WnTepdeiic Base: untepdeiicHas nepemexHas ref

B nannowm ciayuae B unrepdeiice Base 00bsiBiien meros hello() 6e3 aprymenTos
U He Bo3Bparamonmii peayiabrar. Emte onun Meton show() B unTepdeiice Base
OTIHCAH C KOJIOM II0 YMOJYAaHUIO — ONMUCAHUE METO/Ia HAYMHAETCS C KJove-
BoOTO cyroBa default, 1 ABHO yKa3aHOo TeJI0 METO/IA C KOJIOM: TIPU BBI30BE METO/IA
B OKHE BbIBO/Ia 0TOOpaskaercs TekcT "UHTepdeiic Base: " 1 3HaYeHHE TEKCTOBOTO
apryMeHTa, [epejaHHOr0 apryMEHTOM METO/LY.

B kiacce Alpha peanusyercs nunrepdelic Base. B kiracce onuchBaioTcst METO/IbI
hello() u show() (TTocsreamii paxkTrueckn nepeornpeesercs). B kiracce Bravo
OTIMCBIBAETCS TOTHKO MeToz hello().

B riaBHOM MeTOie TIPOrPaMMBbI CO3/IAIOTCS JiBa 00beKTa: ofinH Kiacca Alpha,
npyroii kmacca Bravo. JlocTyr K MeTOIaM TI0JIydaeM Yepe3 0ObEeKTHBIE TePeMEH-
Hble U yepe3 nHTepdeicHyIo nepeMeHHyo. B 1ro60M ciiydae npu BhI30BE Me-
Toza show() 13 oObekTa Kiacca Alpha ncrosb3yercst Bepcusi MeTo/1a, OIMCaHHAsS
B JaHHOM Kjacce. ITpu BbizoBe MeToa show() u3 oGbekTa Kiacca Bravo BbI3bIBa-
eTcsi Bepcust meto/ia show(), ortucannas B unrepgeiice Base. [Ipuunna B Tom, uTo
B KJacce Bravo MeToz show() SIBHO He onmcaH, MO3TOMY 1O YMOJYAHUIO UCTIOJb-
3yeTcsi TOT KOJI, YTO oTIpejiesien /71t MeTozia show() B mHTEpdeiice Base.
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BoamozknOCTh 3amaBaTh B mHTEpdeiicax A METOIOB KO 0 YMOJYAHUIO,
C OJTHOM CTOPOHBI, yI00HA U PACITUPSIET CIIEKTP BO3MOKHOCTEI 110 CO3/[aHUIO
ru6Koro mporpaMmMHoro Koga. C Apyroil CTOPOHbI, 3/1eCh BO3MOKHBI HETPH-
BHUAJIbHbIE CUTYaIIHL.

[IpexacraBum cebe cremayroltyo cutyamuto. JomycTiM, uMeeTcs 1Ba HHTep-
delica (HasoseMm ux First 1 Second), B KasKIOM M3 KOTOPBHIX OOBSBIEH METOJI
C OJTHOU U TOW K€ CUTHATYPOU — JIJIs OTIPE/IEJICHHOCTH ITyCKall METOJI Ha3bIBa-
etcs hello(), He UMeeT apryMeHTOB M He BO3BpalaeT pe3yJbrat. [lasiee, myckaii
kacc MyClass peanusyer 06a a1 unrepdeiica. Bo3MOKHbI TaK1e CUTY Al

*  METOJBI TOJbKO 00bsBIEHDl B 0001X nunTepdeicax;

* MeToJ 00bsIBIIEH B OJHOM MHTep(elice u omucan (€ KOIOM MO yMOJva-
HUIO) B IpyTOM UHTEpdetice;

*  MeToj omucaH (€ KOIOM 110 YMOJYaHUIO) B KAXKI0M U3 UHTep(delicoB.

B nepBom ciydae ocoObix mpobiieM He Bo3HUKaeT: B Kiaacce MyClass moctarou-
Ho onucath onuu pa3 Meton hello(). Bo BTopom ciryuae MeToJ1 MOKHO He OTIH-
CbIBaTb: JIsd METOZa 6y[[eT HCITIOJIb30BaH KO/ 110 YMOJIYaHUWIO U3 TOTO UHTEP-
(efica, B KOTOPOM OH ofucaH. B TpeTbeM ciydae METOJ MPUIETCS OIUCATh
B KJIACCe, TOCKOJIBKY B IIPOTUBHOM CJIydae BO3HUKAET ONIMOKa Ha dTare KOM-
MAJISIIIAN: €CJIM METOJL OTTHCAH B 000MX MHTeP(dEcax, TO HEMOHITHO KaKyio
BEPCHIO KOJIA TI0 YMOJYaHHUIO UCIIOJIb30BATh B KJIACCE.

B BETANM

B HekoTopbIX cryyasix NpuxoauTcs B SIBHOM BMAE Bbi3blBaTb BEPCUIO
MeToda, OnMcaHHylo B MHTepderice. 9To MOXHO caenaTb. Ccbiika Ha
BEPCUIO MeToda 13 nHtepderica BbINONHAETCA B TakoM dpopmaTte: yka-
3blBaeTCs uMs nHtepdenca, To4ka, KIYeBOe CAOBO super, TOYKa 1, cob-
CTBEHHO, MHCTPYKLMS Bbi3oBa MeToaa. Hanpumep, ecnm HyXHO Bbl3BaTb
Bepcuio metoga hello() n3 nHtepdenca First, To COOTBETCTBYIOWASA WH-
CTPYKUuS BbIrnaanT kak First.super.hello(). AHAaNOrmM4HoO, MHCTPyYKUMS Second.
super.hello() 03Ha4vaeT BbI30B Bepcum meToaa hello() n3 nHtepdenca Second.

PaccmoTpuM HEGOJIBIION TpUMep, TPeICTaBICHHBIN B IUCTHHTE 7.6.

JluctuHr 7.6. MporpammHubiii kog npoekta MoreDefaultMethodsApplication
// Nepbiit uHTepdeiic:
interface First{

default void hello(){
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System.out.println("Metog u3 untepdeiica First");
}
}
// BTopoit untepdeiic:
interface Second{
default void hello(){
System.out.printin("Metog u3 untepdeiica Second");
}
}

// Knacc peanusyer iga nntepdeiica:
class MyClass implements First, Second{
// Onucanue metopa:
public void hello(){
// Bbi30B Bepcuu MeTopia U3 uHTepdelica First:
First.super.hello();
// Bbi30B Bepcun meTofa U3 uHTepdelica Second:
Second.super.hello();
}
}

// TnaBHblit knacc:
class MoreDefaultMethodsDemo{
public static void main(String[] args){
// Co3panue obbexTa:
MyClass obj=new MyClass();
// Bbi30B MeToga:
obj.hello();
}
}

Huxe TTOKAa3aHO, KaK BbITJIAUT PE3YJIbTAaT BbIIIOJTHEHUA ITPOTrPAMMBI.

Pe3ynbTaT BbINONIHEHUS NPOrpPaMMbl (U3 NUCTUHra 7.6)
Metog 13 uxtepdelica First
Metog 13 uxTepdelica Second
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B stom nipumepe B untepdeiicax First u Second onmcan mMeTos ¢ HazBaHUEM
hello(). Kirace MyClass peasmusyer o6a atu untepdeiica. B kimacce MyClass metos
hello() oruceIBaeTcs, ¥ IPU OMUCAHUU METO/IA UCIIOJb30BAHBI WHCTPYKITUU
First.super.hello() u Second.super.hello(), kKoTOpBIMK TTOCTIE/IOBATENBHO BBI3BIBAIOTCS
Bepcuu Metoza hello() u3 nutepdeticos First m Second.

B riaBHOM MeTOj1€ TIPOrpaMMBbI co3ziaeTcst 00beKT Kiaacca MyClass, 13 koToporo
Boi3biBaercst Metos hello(). Pesysbrat, mymaercst, 0coOObIX KOMMEHTAPHEB HE
Tpebyer.

PacwupeHue nHtepdgeiicos

HacnepoBanne mpmMeHNMO He TOTBKO K KJIaccaM, HO M K mHTepdericaM: OnH
uaTepdelic MOKET Hacleq0BaTh APyroll uatepdeiic. B pedymabTaTe MHTEP-
(pelic-HACTETHUK «TTOTyIaeT ONMUCAHNIE METOIOB (M CTATUYECKUX KOHCTAHT )
u3 HaciexyeMoro mHTepdeiica. TexHudeckn HacieqoBaHUe UHTePQENHCcOB
(xoTopoe Ha3bIBAETCS pacuupenuem naTepdelica) pearn3yercst Tak xKe, KaKk
U HacJenoBaHue KaaccoB. B yacTHocTH, B onmcanuu nHTepdetica-HacaeHu-
Ka TI0CJIe eT0 MMEHU yKa3bIBaeTCs KJII0YeBOe CJIOBO extends, TTocie KOToporo
yKa3bIBaeTcd UM Hacjexyemoro uarepdeiica. [Ipoctoii mpumep, B KoTopoM
WITIOCTPUPYETCS pacuinpenyie nHTepgelicoB, IpecTaBieH B INCTUHTE 7.7.

Jinctunr 7.7. MNporpammubin koa npoekTta ExtendinginterfaceApplication
// Hacnepnyemblii uHtepdeiic:
interface First{
// MeTog ¢ KOgOM no yMmonyaHxuio:
default void alpha(){
System.out.printin("WHTepdeiic First: metog alpha()");
}
// MeTog ¢ KOZOM N0 yMONYaHMK:
default void bravo(){
System.out.printin("UnTepdeiic First: metog bravo()");
}
// MeTog ¢ KofoM no yMonyaHuio:
default void charlie(){
System.out.printIn("WHTepdeiic First: metop charlie()");

}
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// MeTop 6€3 Koga no ymonuaxuio:
void delta();
}
// WHTepdeiic-HacneaHuk:
interface Second extends First{
// 06bsiBNEHME MeTOAA:
void bravo();
// MeTon ¢ KofoM no ymonyaHuio:
default void charlie(){
System.out.println("WUHTepdeiic Second: metog charlie()");
}
// 06bsiBNEHME MeTOAA:
void echo();
}
// Knacc peanusyer untepdeiic:
class MyClass implements Second{
// Onucaxue metog08:
public void bravo(){
System.out.printin("Knacc MyClass: metog bravo()");
}
public void delta(){
System.out.printin("Knacc MyClass: metog delta()");
}
public void echo(){
System.out.printin("Knacc MyClass: metog echo()");
}
}

// TnaBHblit knacc:
class ExtendingInterfaceDemo{
public static void main(String[] args){
// Co3panne obbekTa:
MyClass obj=new MyClass();
// Bbi30B MeTOZ0B:
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obj.alpha();
obj.bravo();
obj.charlie();
obj.delta();
obj.echo();

B PE3yJibTaTE BBIIIOJITHEHUA ITPOTrPAMMBI TOJIy4aeM CJIEAYIOIIEE:

Pe3ynbTaT BbINOJIHEHUS NPOrpamMMbl (U3 INCTUHTA 7.7)
Wxtepdeiic First: metog alpha()

Knacc MyClass: metop bravo()

Wxtepdeiic Second: metog charlie()

Knacc MyClass: metog delta()

Knacc MyClass: metog echo()

MBI HCTIOTB30BATIH IOBOJIBHO TIPOCTYIO cXeMy. B 4acTHOCTH, B TPOTpaMMe OTIH-
can untepdeiic First. B unrtepdeiice o6bsiBernnt Metozst alpha(), bravo(), charlie()
u delta(). MeTo/pr HE BO3BpAIAIOT pe3yJIbTaT, M Y HUX HET apryMeHToB. bosee
Toro, Metozul alpha(), bravo() u charlie() mmeroT Ko/, MCTIOTB3yEMBIIA TIO YMOJITYAHUIO.
Koz oueHb mpocToii: pr BEI30BE METO/[A BBIBOJMTCS COOOIIIEHNE C HA3BAHUEM
unrepdeiica First u nazsanneM metoza. Meto delta() mpocTo 0GbABIIEH.

@ HA 3AMETKY

Mpoune metonbl B nHtepderice Second 1 knacce MyClass onmcaHbl aHano-
rMYHbIM 06PA30M: OHM He BO3BpALLAlOT Pe3ysbTarT, Y HUX HET apryMeH-
TOB, a NPV BbI30OBE MeToAa oToOpaXkaeTcs HasBaHWe UHTepderca nnm
Knacca, B KOTOPOM ONMcaH MeTof, U Ha3eBaHne MeToaa.

Knacc Second nacsienyer (paciupsier) unrepdeiic First. 9to o3navaer, uto uH-
tepdeiic Second aBTOMaTUYECKH BKITIOYAET B ce0s1 00bsiBJICHUST (M OTIPE/IeIIEHYST )
MeToz0B 13 uHrepdeiica First. Ho B unrepdeiice Second ecth 1 «COOCTBEHHbIE»
onpesesenus. A iMeHHo B uHTepdeiice Second 00bsiBiieH MeToz bravo() (¢ Takoit
JKe CUTHATYPOH, Kak B uHTepdeiice First), ormmcan metos charlie() 1 oObsiBiieH Me-
Tog1 echo(). MiuTepdetic Second, B cBOIO ouepemb, peasmayetcs B kiacce MyClass.
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B knacce MyClass ortucanbt metobt bravo(), delta() u echo(). Uro mosryuaercst B uto-
re? Ectb Bcero nsith MeTo10B. Pazbepem cuTyarmio ¢ KaskbiM U3 HUX.

Merton alpha() ommcan ¢ KomoMm o ymordanmio B wHTepdetice First, sBHO He omTH-
cbiBaercst U He oObsiBiIsieTcst B mHTepdeiice Second u kiracce MyClass. B utore
B kJacce MyClass ncrosibayercs Bepcus MeToza alpha() ¢ KooM o yMOT4aHUTo
u3 unrepdeiica First.

Metog bravo() omican ¢ xogoM o ymosrgaamio B mHTepdeiice First. On Hacse-
nyercst B uHTEepdeiice Second, HO Tam 0OBSBIIEH METOJL C TAKOI K€ CUTHATY PO
u 6e3 koma 1o ymosyanuio. [Toaromy B untepdeiice Second metos bravo() cramo-
BuTCs1 abcTpakTHBIM. B pesysbrare B Kiacce MyClass metoz bravo() HeoGxomamnmo
OIKCcaTh — B TIPOTUBHOM CJTy4ae Kiacc ObLT Obl abCTpaKTHBIM. [[pyruMu cJioBa-
MU, KOJI TT0 YMOJTYAHUIO JI/Ig MeToja bravo() u3 maTepdeiica First mo kmacca MyClass
«He poxoauT». VI Bee n3-3a oObsiBiIeHnst MeTojia bravo() B urTepdeiice Second.

Mertop charlie() onucan ¢ komoMm no ymosrganuio B unrepdetice First. Ho B un-
tepdeiice Second KO/ TTO YMOJIYAHUIO JIJIST TAHHOTO METOJIA IEPEOTIPE/IENSIETCSI.
Nwmenno kox o ymomryanuio metoza charlie() u3 nnrepdetica Second mcmomnbay-
eTcs B Kacce MyClass.

Merop delta() o6bsiBsien B nnTepdeiice First, a Mmetos echo() 0ObsiBIIEH B MHTEP-
deiice Second. MeTobI TOJIBKO OOBSIBIIEHBI, M KOJ[ TIO YMOJYAHUIO JIJIST HUX HE
sazan. [Toaromy B Kiacce MyClass 06a MeTozia ciieyet onucarh (Ui 0O bIBUTD
ksacc MyClass kak abCTpaKTHBII ).

Eie oxHa Bapualiust Ha TeMy IIPEIbIAYIIETO IPUMEpPA IIPEACTaBIeHa B JINC-
TuHre 7.8.

Jluctunr 7.8. NMporpammHbin kog npoekta MoreExtendinginterfaceApplication
// Nepablit unTepgdeiic:
interface First{
// Onucaxue metopa:
default void alpha(){
System.out.printin("WHTepdeiic First: metog alpha()");
}
}
// Bropoit untepdeitc:
interface Second extends First{
// Onucaxue metopos:
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default void alpha(){
// Bbi30B Bepcuu MeTopa 3 uHTepderica First:
First.super.alpha();
System.out.println("UHtepdeiic Bravo: metop alpha()");
}
default void bravo(){
System.out.printin("UHTepdeiic Bravo: metog bravo()");
}
}
// Knacc peanusyer untepdeiic:
class MyClass implements Second{
// Onucanue metoga:
public void bravo(){
// Bbi30B Bepcun MeTofa u3 uHTepdelica Second:
Second.super.bravo();
System.out.println("Knacc MyClass: metog bravo()");
}
}

// TnasHblit knacc:
class MoreExtendingInterfaceDemo{
public static void main(String[] args){
// Co3paxue obbekTa:
MyClass obj=new MyClass();
// Bbi30B MeTo[10B:
obj.alpha();
obj.bravo();
}
}

Huxe mokaszan PE3YJIbTAT BBITIOJTHEHUA ITPOTr'PAMMBI.

Pe3ynbTaTt BbINOJIHEHUS NPOrpamMMbl (U3 NINCTUHra 7.8)
Wxtepdeiic First: metog alpha()
Wxtepdeiic Bravo: metog alpha()
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WHtepdeiic Bravo: metop bravo()

Knacc MyClass: metog bravo()

Mui ontucwiBaeM unTepdetic First c meTomom alpha(). MeTo mMeeT Kozt 1o yMoJI-
qaHuIO (TIPU BBI30BE METO/Ia OTOOPAYKAETCST UMST KJTacca M Ha3BaHKe METO/IA).
Wurepdeiic Second pacimpsiet nnrepdetic First, mpuuem B untepdetice Second
OTIMChIBAETCST MeTo/I bravo() u mepeotipenesnsietcst meton alpha(). IIpu onmcanun
Kona Metoza alpha() B uaTepdetice Second ncmomp3oBaHa UHCTPYKITHSA First.super.
alpha(), osmauaromas BeI30B Bepcuu MeToza alpha() 3 maTepdeiica First.

Kmracc MyClass nacorenyet (peanusyet) uarepdetic Second. B kracce MyClass orru-
ceiBaeTcsa MeToz bravo(). B Tesre MeToza koman o1 Second.super.bravo() BbI3biBaeT-
cs Bepcus MeTozia bravo(), omrcannas B nntepdetice Second.

B riaBHOM MeTOjie TpOTpaMMBbI co3iaeTcst 00bekT Kiaacca MyClass, n u3 Hero
BBI3bIBaIOTCS MeTobl alpha() u bravo(). JKemnatorne MoryT rmpoanasn3mupoBaTth
pe3yJIbTAT BBITIOJHEHWS METOJOB B KOHTEKCTE TOTO, KAaK OHW OIUCHIBAJIUCH
B mHTepdeticax First  Second 1 B xkmacce MyClass.

HacnepoBaHue knaccos_
" peanu3auna nHtepdpencos

Imo menouu. Ho nem nuuezo saxcnee menoueti!

U3 x/¢p «Ilpuxniouenus lleproxa Xonrmca
u doxmopa Bamcona»

Kmacc moxer HacienoBaTh CymepKIacC M OJHOBPEMEHHO PeaTM30BLIBATDH
HecKoJIbKO nHTepdeticoB. [Ipumep Takoil cuTyaluu mpeicTaBIeH B IUCTUH-
re 7.9. B npexacraBieHHoil TaM mporpamMme OIMcaHbl ABa nHTepdeiica First
u Second, a Takke cymnepkiacc Base. [Tyrem peanusartuu waTepdeiicoB u Ha-
caleoBaHust cyrnepkiacca cosmaercs: kiaace MyClass. YTobbr paccMOTpeTh BO-
rpoc GoJiee AeTaIbHO, PACCMOTPHUM ITPOrPAMMHBIN KOJI TPUMepa.

Jluctunr 7.9. NporpammHbiii kog npoekTa ExtendingAndimplementingApplication
// Nepabiit uHTepdeiic:
interface First{

// 06bsBNeHMe MeToaa:

String getFirst();

// Onucanue metoga:

default void show(){
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System.out.printin("UHTepdeiic First: metog show()");

}
}
// BTopoii unTepdeiic:
interface Second{
// 06bsiBNEHME MeTORA:
String getSecond();
// Onucanue metopa:
default void show(){
System.out.printin("WHTepdeiic Second: metog show()");
}
}
// Cynepknacc:
class Base{
// Onucanue metopa:
String getBase(){
return "Knacc Base";
}
// Onucanue metoga:
void show(){
System.out.println("Knacc Base: metog show()");
}
}
// NonKnacc HacnenyeT cynepknace U peanusyer uHTepdencs:
class MyClass extends Base implements First, Second{
// Onucanue metopa:
public String getFirst(){
return "UnTepdeitc First";
}
// Onucanue metoga:
public String getSecond(){
return "UHTepdeiic Bravo";

}
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// Onucanue metopa:

public void show(){
System.out.printin("Msl ucnonb3yem:");
System.out.println(getFirst());
System.out.println(getSecond());
System.out.printn(getBase());
// Bbi30B Bepcuu MeTopa U3 uHTepdeiica First:
First.super.show();
// Bbi30B Bepcuu MeTopa u3 uxTepdeiica Second:
Second.super.show();
// Bbi30B Bepcuu MeTofia U3 cynepknacca Base:
super.show();

}

// [naBHblit knacc:

class ExtendingAndImplementingDemo{

public static void main(String[] args){
// Co3panne obbekTa nopknacca:
MyClass obj=new MyClass();
// Bbi30B MeToza U3 06bekTa:
obj.show();

}

[Ipu BoITTOTHEHUM TPOTPAMMBI TIOJTYYaEM CJIeIyIoIee:

Pe3ynbTaTt BbINOJIHEHUS NPOrpamMMbl (U3 INCTUHTA 7.9)
Mol ncnonb3yem:

WnTepdeiic First

WnTepdeiic Bravo

Knacc Base

Wnrepdeiic First: metog show()

Wutepdeiic Second: metop show()

Knacc Base: meTog show()
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B unrepdeiice First o0bsiBen metoz getfirst() (Ge3 aprymMeHTOB, BO3Bpaiia-
W TEKCTOBBIN PE3YJIbTAT) ¥ ONUCAH (C KOJIOM 110 YMOJTYaHUIO ) MeTOo1 show()
(6e3 apryMeHTOB UM He BO3BPAIIAIONIMII Pe3ysIbTar). AHAJOTUYHO B MHTEP-
deiice Second 06bsiBsIeH MeTo (6€3 apIYMEHTOB ¥ ¢ TEKCTOBBIM PE3YJIHTATOM )
getSecond() 1 orrcan He BO3BpaMIAIONINIA PE3yIbTAT U HE UMEIOIIUI apTyMeH-
ToB MeToz show(). Takoii ske meToz show() (MMeeTcst B BULy METOJI C TAaKOH Ke
CUTHATYypOIt) onmcan B cymnepkiacce Base. Emte B cymepkmacce Base ommcan
Mmeto/1 getBase(). MeTost BbI3biBaeTCst 6€3 apryMeHTOB ¥ BO3BpAIaeT Pe3yibTa-
TOM TEKCTOBOE 3HAUYEHNE.

Bce aTo «borarcTBO» Hacaexyercss M peaausyercs B kiaacce MyClass. B gact-
HOCTH, B KJlacCe B IBHOM BHJIE OTIPENEAIOTCSI MeTOAbI getirst() (13 mHTEp-
etica First) u getSecond() (13 unTepdeiica Second). AT MeTo/bI B Kacce MyClass
oIrcaTh HEOOXOMMO, TOCKOJIBKY OHU 00bsIBIIEHBI B MHTEP(dEcax, KOTOPbIe
peanusyiorcs B kiacce. Cutyanus ¢ MeToioM show() He O4eHb TPUBHAJIbHAS:
METOJI C COOTBETCTBYIOIE CUTHATYPOI OTMCAH B cyIepkJacce Base, a Takske
€CTh peas3aIns ¢ KOJIOM IT0 YMOJIYaHWIO MeTo/1a B uHTepdeticax First m Second.
Yro6bl n36eKaTh HEOAHO3HAYHOCTH, MBI OIIMCBHIBaeM (MCIIOJIb3Ysl KIIOYEBOE
cnoBo public) sBHO MeTox show() B kmacce MyClass. [Tpu aToM B Tesie MeToma BBI-
3BIBAIOTCS €T0 BePCHU U3 cymepkiacca Base (nucTpykius super.show()) m -
tepdeticos First u Second (unctpykiuu First.super.show() u Second.super.show()).

B rmaBHOM MeToj1€e TporpaMMbl codaaercst 00bekT Kiaacca MyClass, 1 u3 atoro
o6bekTa Bbi3biBaeTcst MeTo1 show(). IIpu BBI30Be METO/Ia BBI3BIBAIOTCS, KPOME
IPOYEro, BEPCUU METO/IA M3 CYTEePKIacca i MHTeP(eicoB, 4eM 1 OOBSICHSIET-
Cs1 pe3yJIbTaT BBITIOJTHEHUS TPOTPAMMBIL.

Pe3iome

Xonme, amo ucknoueno. Cpasy 6uono, umo 6wl
Mano yumaeme.

U3 x/¢ «Ilpuxniouenus lleproxa Xormca
u dokmopa Bamconas

»  Ecsm MeTos B KJ1acce TOIBKO OOBSBIICH, HO HE OIMCAH, TO TAKOW METOJ
Ha3bIBAETCA aOCTPAKTHBIM. AGCTPAKTHBII METO/] OIIMCHIBAETCS C KJII0Ye-
BBIM cJI0BOM abstract. Kirace, comepokaniuii Xorst Obl OMH aOCTPAKTHBII
METOJI, Ha3bIBaeTCsl aOCTPAKTHBIM KJIACCOM M OIMCBIBAETCS C KJIIOUEBBIM
csioBoM abstract. Ecomm kirace ommcan ¢ KJI04eBBIM CJIOBOM abstract, To oH
aBJsieTcs: abCTPaKTHBIM, JasKe eCJid B HeM HeT HU OJHOT0 abCTPaKTHOTO
METO/1a.
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Ha ocnoBe abCTpaKkTHOTO KjIacca HeJlb3sl CO34aTh 00bEKT, HO abCTPaKT-
HbIIi KJTaCC MOKHO MCIIOJIb30BaTh IIPK HACJAEI0BaHUU B KA4eCTBE CyTIep-
KJacca. B mozgkiacce, co3anHoM Ha OCHOBe aOCTPAaKTHOTO CyTepKJIacca,
OIUCHIBAIOTCS BCe aOCTPAKTHBIE METOIbI U3 a0CTPAKTHOIO CyHepPKJIacca.
B nnpotuBHOM ciydae (eciim onucanbl He Bee abCTPaKTHbIE METOIBI ) IO/~
Ksacce Takske Oyer aberpaktHbiM. OGbeKTHAs TlepeMeHHas abCTPaKTHO-
IO CyNepPK/IAcca MOKET CChLIATHCS Ha OOBEKTHI MOAKIACCOB.

Wurepdeiic HamoMuHaeT coboii abcTpakTHbIN Kiaacc. Ipu onucanum un-
tepdeiica HCIOMB3YETCS KII0UeBOe ¢I0Bo interface. B unrepdeiice 06bsaB-
JISIOTCSI METOJIBI ¥ CTaTUYeCKHEe KOHCTAHTBI (T10JI C TIOCTOSTHHBIM 3Ha-
yenueM). nrtepdeiicel peanusyiorest B kiaccax. Ecaiu kiace peanusyer
nnTepdetic (nam wHTEPdEICH ), TO B OMUCAHUN KJacca TOCjae NMeH!
KJIacca yKas3bIBaeTCsl KI0YeBOe CITOBO implements, TTocsie KOTOPOTO YKa3blI-
BaeTcs MMS pean3yeMoro B Kiacce mHTepdeiica (ecau mHTepdeiicoB
HECKOJIbKO, TO UX Ha3BaHUs NIEPEUMCIISIOTCS Yepes 3amsTylo). B kinacce
JOJIKHBI OBITH OIIMCAHBI (C KJIIOUEBbIM CJIOBOM public) Bce MeTobl, 06bAB-
JIeHHbIe B nHTepdelicaX, KOTOPbIe PEATU3YIOTCS B KJacce — B IIPOTUB-
HOM cJIydae Kjace Oyaer abCTpakTHBIM.

WuTepdeiic MOKeT copepsKaTh He TOJBKO OObsIBIEHHE METOIOB, HO
U OTMCaHUe MeTOMOB (METO/ ¢ KOJOM TI0 yMoJdaHuio). Onucanne Me-
TOJIOB C KOJIOM TI0 YMOJIUAHUIO HAUMHAETCS C KJI0UeBOro cjosa default.
Ecau meton B mHTEpdeEiice omMcaH ¢ KOJOM 110 YMOJIYAaHUIO, a B KJIAcCe,
KOTOPBIH peasu3yeT Takol mHTepdeiic, METOI He OITMCaH, TO JJIsT METO/IA
OyeT MCII0Jb30BaThCA KO 13 HHTepdeiica.

Onun untepdeiic MoOXeT HacaeqoBaTh Apyrodl uHTtepdetlic. B Takom
clyyae TOBOPSIT O pacmupennu uHTepdeiica. MuTepdeiic-Hacaenk
B TAKOM CJIydae TI0JydaeT ommrcanue (M onpeieieHre) METO/IOB U ToJei
u3 Hacyexyemoro nHTepdeiica. OnuceBaeTcs HacaegoBanue (pacimpe-
Hue) nHTepGEeNCcoB Tak Ke, KaKk HacJIe0BaHNe KJIACCOB — C NCIOJIb30Ba-
HIEM KJII0YeBOTO cIoBa extends.

HacsieoBatine Kiacca u peansaiiio HHTepdeiicoB MOKHO 00beTUHSITD:
MOJIKJTACC MOJKET HACJIe[OBAaTh CYNEPKJIACC U OJHOBPEMEHHO peasn30-
BBIBaTh OinH nian Gosee untepdeiico. B ommcannu moakiacca mnocie
€ro NMeHU uepe3 KJII0YeBOe CJI0BO extends yKa3bIBaeTCsl MM CyTIepKIacca
1 4epes KJII0YeBoe CI0BO implements, 4epes 3ansTyio HepeuncsioTcst mMe-
Ha PeaJn3yeMbIX B IO/IKJIacce nHTePdeiicoB.
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MCMNOJIb3OBAHUE KJIACCOB
N OBbEKTOB

Ouenn yoedumenvio. Mol nodymaem, K Komy smo
npUMeHUMD.

Uz x/p <31 urons»

B aroii Ty1aBe MbI pacCMOTPHUM HEKOTOPBIE BOIIPOCHI, CBA3aHHbIE C UCITIOJIb-
30BaHHEM KJIaCCOB 1 O6'I)6KTOB7 KOTOPbBIM paHe€€ Mbl HE YAC/INJIN JOJIZKHOTO
BHUMaHU, HO KOTOPbIE€ Ba’KHbBI C HpaKTquCKOﬁ TOUYKH 3PpEHUA.

MeToAabl U 00BbEKTHI

Xomume obmanymv maza? Boice, kakas demckast
Henocpedcmeenocmo. A yce 6UNCY 8AC HACKBO3b.

Uz x/p <31 urons»

Muzr 3Ha€M, YTO METO/[aM IIPU BbI3OBE MOT'YT II€EPEAABATbCA apIyMEHTbDI. Bwmec-
T€ C TEM ME€XaHU3M IIepefadin apryMEHTOB METO/IaM HE CcaMbIit TpI/IBI/IaJII)Hblf/'I,
IO9TOMY MMEET CMDbICJI €TO O6CYI[I/ITL.

MexaHu3M nepepnaym apryMmeHTOB MeToaam

BazoBoe mosioskeHne cOCTOUT B TOM, YTO TIPH Tiepejiade apryMEeHTOB MeTO-
JIaM Ha CaMOM JIeJie TIepeIaeTCsT TEXHNIeCKast, aBTOMATHYECKU CO3/[aBaeMast
KOTIMsT apryMeHTOB. UTOOBI MOSICHUTH U PACKPHITH CYTh IPOOJIEMBI, PACCMOT-
puM HeboJIbIIO TpuMep B ucTurre 8.1.

Jluctunr 8.1. NMporpammHbiii kog npoekta MethodArgumentsApplication
class MethodArgumentsDemo{

// CraTnyeckuit MeTog C ABYMS LENOYUCTEHHBIMU ApryMEHTaMK,

// Kotopbie "oOMeHuBaOTCA" 3HAYEHUAMMU:

static void swap(int a,int b){
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System.out.printin("BeinonHsercs metog swap()");
// 3HaueHus apryMeHToB MeToda 10
// V3MEHEHWS 3HaYeHuiA:
System.out.printin("AprymeHTbl 40 M3MEHEHUA 3HaUEHMI: "+a+" U "+b);
// AprymenTbl "0bMeHuBalOTCA" 3HAYEHUAMMU:
int x=b;
b=a;
a=x;
// 3HaueHus apryMeHTOB MeTOAa nocre
// V3MeHEHWA 3HaYeHuiA:
System.out.println("AprymeHTbl nocne u3meHeHus 3HaueHuit: "+a+" u "+b);
System.out.printin("3aBepweHo BbinonHeHue metoga swap()");
}
// TnaBHblit METO NporpaMMbi:
public static void main(String[] args){
// UenouncneHbie nepemeHHble:
int m=100,n=200;
// 3HaueHus nepemeHHbIX JO Bbi30Ba MeToga swap():
System.out.printin("MepemenHble 4o Bbi3oBa Metoaa swap(): "+m+" u "+n);
// Bbi30B meToga swap():
swap(m,n);
// 3HaueHus nepeMeRHbIX nocne Bbi30Ba MeToga swap():

System.out.printn("MepemeHHble nocne Bbi3oBa Metoga swap(): "+m+" u "+n);

PeBy.TIbTaT BbIIIOJIHEHHWA ITPOTPAaMMbI TaKOI:

Pe3ynbTaTt BbINOJIHEHUS NPOrpamMmbl (M3 nucTudra 8.1)
MepemeHHble Ao Bbi3oBa MeToga swap(): 100 v 200

Bbinonxserca metog swap()

AprymeHTbl 0 U3MeHeHus 3HaveHuid: 100 1 200

AprymeHTbl nocne u3meHeHus 3HayeHnit: 200 u 100
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3aBepLeHo BbInonHeHue MeToga swap()

MepemeHHble nocne Bbi3oBa MeToga swap(): 100 v 200

B namnom ciyuae mporpamMma odenb mpocrtasd. B kimacce MethodArgumentsDemo,
KpOMe TJIABHOTO METOIa TIPOTPAMMBI, OTIMCAH cTaTUYecKuit Meton swap(). Me-
TOJT He BO3BPAIAeT Pe3yJIbTaT M Y METOA /IBa TeJIOUYNCAEHHBIX apTyMEHTa.
[Tpu BBI3OBE METOa APTYMEHTBI «OOMEHUBAIOTCS» 3HAYCHUSIMI — BO BCSIKOM
cJrydae, Mbl TIpeIIIPUHUMAEM Takyto TonbITKy. Ho mepen Hayamom «oOMeHa»
HCXOJIHbIE 3HAUEHSI apTyMEHTOB 0TOOpakaoTCs B OKHe BbIBo/IA. [Tocte Toro
KaK apryMeHTbl «OOMEHSIINCh> 3HAYEHUSIMU, 3HAUYEHMsI apTYMEHTOB OIISITh
BBIBOJIATCS] B OKHO BBIBOJIA.

B riaBHOM MeTO/E TIPOTpaMMBbl OOBSIBISIIOTCST [[BE 1IEJTOYHMCTIEHHbIE Tepe-
MeHHble. JTH TIepeMeHHbIe MePealoTcsl apryMeHTaMu MeToy swap(). Mbr
IIPOBepsieM 3HAUEHUS IIePEMEHHBIX JI0 BBI30Ba METOJIA swap() ¥ IIOCsIe BbI30Ba
MeToza. YTo oKa3bIBaIOT pe3yIbTaThl BBIIOTHEHUS IIporpaMMbl? IIpoBepka
3HAYEHUH apTYMEHTOB TIPH BBITIOJHEHUH MeTO/1a swap() TIOKa3bIBaEeT, 4TO «00-
MeH» 3HaueHusIMu 1pousourest. Ho koraa mposepsiiorcst 3HaueHus IepeMeH-
HBIX TIOCJIE BBI30BAa METO/IA SWap(), TO OKa3bIBAETCS, YTO 3HAUECHUS TePEMEHHBIX
He N3MeHWIHCh. [IprynHa Kak pa3 B TOM, YTO Ha CaMOM JieJie apryMeHTaMu
MeTO/ly Ilepe/ialoTcs He caMM IlepeMeHHble, a ux konuu. [loatomy korzia npu
BBITIOJTHEHUU MeTo/ia swap() Mbl IpoBepsieM 3HaueHHsI apTyMEHTOB U IIPOU3-
BOAUM «OOMeH» 3HAUEHUSIMH, B JIEHICTBUTEILHOCTH IPOBEPSTIOTCST 3HAYEH ST
KOITUIT apryMeHTOB. DTHU JKe KOIUK «0OMEeHNBAIOTCS» 3HaueHusiMu. Vcexoz-
Hble TlepeMeHHbIe, KOTOPBIe (hOPMAJILHO TIEePefialoTC apTyMeHTaMu METOY,
OCTAIOTCST HEM3MEHHBIMH.

@ HA 3AMETKY

Konun aprymeHToB co3galoTcs aBToMartmdecku. [locne 3aBeplueHust
BbIMOJIHEHNS MeToAa KOMUK apryMeHTOB (Kak 1 NMpoyune nokasbHble ne-
pPEMEHHbIE) yaanaoTcsa U3 NamMaTul.

Mepepaya aprymeHTOM 00bEKTA

Temneps paccMoTpuM (aKTUUECKH TOT K€ MIPUMEP, YTO U BBIIIE, HO TOJIb-
KO MeToz swap() OyeT olucaH Tak, 4TO apryMeHTaMK eMy MepeaaioTcs He
1eJible ymncia, a 00beKThl (eciu ObITh 6oJIee TOYHBIM, TO 0OBEKTHBIE TIepe-
MEHHBbIE, WJIH CCHLIKM Ha 0OBEKThI). PaccMOTPUM IPOTPAMMHBIN KOJI B JIHC-
TuHre 8.2.
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Jinctunr 8.2. MporpammHbin koa, npoekTa SwapFieldsApplication
// Knacc pns cosganus o6bexToB:
class MyClass{

// Uenouncnenxoe none:

int number;

// KoHctpykTop:

MyClass(int n){

number=n;

}

}

// Knacc co cratuyeckum metogom swap() v raBHbIM
// MeTofoM nporpammbi:
class SwapFieldsDemo{
// CTaTnyeckuii MeToq C IByMS apryMeHTamu, SBNSIoUUMUCA
// obbekTamu knacca MyClass:
static void swap(MyClass AMyClass B){
System.out.printin("Beinonnsetca metog swap()");
// 3HaueHus nons number 06beKTOB, nepefaHHbIX
// aprymeHTamu Metoqly:
System.out.println("06vekT A: "+A.number);
System.out.print(n("06bekT B: "+B.number);
// 06bexTbl "0OMeHnBalOTCA" 3HAYEHUSMU NONeit:
int number=B.number;
B.number=A.number;
A.number=number;
// 3Hauenus nons number 06beKTOB, NepefaHHbIX
// aprymexTamu metogy swap()
// (nocne "obmeHa" 3HaueHUAMU noneit):
System.out.print{n("3HaueHus noneit u3meHeHsl");

System.out.println("06bexr A: "+A.number);

System.out.println("06vekT B: "+B.number);

(
(
(
(

System.out.printn("3asepweHo BoinonHexue metoga swap()");
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}

// [naBHblit METO NPOrpaMMbl:

public static void main(String[] args){
// Co3paue obbekToB:
MyClass A=new MyClass(100);
MyClass B=new MyClass(200);
// 3Havenus nons number o6bekTos A v B o
// Bbi3oBa MeToga swap():

System.out.println("flo Bbi308a Metoga swap(): A.number="+A.number+" u B.number="+B.
number);

// Bbi3o meToga swap():

swap(AB);

// 3HaueHus nons number o6bekToB A U B nocne
// Bbi30Ba Metofa swap():

System.out.printin("Mocne Bbi3oBa metoga swap(): A.number="+A.number+" u B.
number="+B.number);

}
}

Huxe IpeacTaB/IeH PE3YJAbTAT BBITIOJTHEHUA IIPOT'PAMMBI.

Pe3ynbTaTt BbINOJIHEHUS NPOrpamMMbl (U3 NIMCTUHIa 8.2)
[lo Bbi30Ba MeTopa swap(): A.number=100 u B.number=200
BuinonHaerca metog swap()

06vekT A: 100

06bexT B: 200

3HaueHns noneil M3MeHeHb!

06vekT A: 200

06bexT B: 100

3aBepueHo BbInonHeHue meToga swap()

Mocne Bbi30Ba Metopa swap(): A.number=200 u B.number=100

Mpur ortuceiBaeM Kiace MyClass ¢ 1iesto9rcieHHbIM TTosTeM number 1 KOHCTPYKTOPOM,
HO3BOJISTIONINM 33/[aTh 3HAYEHIE OJISI [IPU CO3/aHNK 00beKTa. B crarimyeckom
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Metojte swap(), orrcanaoM B Kiracce SwapFieldsDemo, aprymeHTaMu sIBJISIIOTCST 00b-
exThl Kacca MyClass. B Hauasie BBITIOTHEHUST METO/IA OTOOPAKAIOTCST 3HAYEHUST
110J1eii 0OBEKTOB, 3aTeM TOJIIO Number IEPBOTO OOBEKTA PHCBANBAETCS 3HAUEHITE
110J1s1 number BTOporo o0beKTa, U HA0OOPOT, MOCTIE Yero HOBOE 3HAYEHHE TIOJIS
number Ka:ka0r0 13 0OBEKTOB OTOOpParKAeTCsl B OKHE BbIBO/IA. B ryiaBHOM MeTO/IE
POrpamMMbl cosziaeTcst iBa oOobekTa A u B kmacca MyClass, KoTopbie TiepesaoTcest
aprymenTtamu Metoxy swap(). [lepen BbrsaoBoM MeToza swap() 11 Tocsie BbI30Ba Me-
TO/A IPOBEPSIETCST 3HAYEHKE MOJIst number 0GbekToB A 1 B. Pesysibrar BbInoJiHe-
HYIST TIPOTPAMMBbI CBUJIETEJIBCTBYET O TOM, YTO 3HAYEHUE MOJIsT Number 00beKTOB A
1 B 710 BBI30Ba MeTOzIa 1 TIOCJIe BbI30Ba MeTo/Ia swap() passimyssbl. [Ipotie roBop,
TIOTTBITKA B PAMKAX METO/Ia sWap() TIPOU3BECTH «0OMeH» 3HAYEHUSIMU JIJIST TOJIei
00BEKTOB, TIEPEIAHHBIX APTYMEHTAMU METOJLY, TPOXOIUT YCIIENTHO B TOM CMBIC-
Jie, 4To «3(heKTs ocTaeTcs U 10cIe 3aBeplIeHNs BblIosHeHus: Metoza. [louemy
TaK mpoucxoauT? YToObl MOHSATH «MEXaHUKY» JIe/Ia, CJELYET YUeCTh, YTO ap-
TyMEHTaM# MEeTOJLY swap() TIepeialoTCst Ha CAMOM JIeJie 006eKMHble NEPEMEHHbLE,
KOTOpbIe 3HAYEHNEM COJIEP/KAT CCHUIKY Ha 00BeKThl. Kak u B ciydae ¢ 1mesio-
YUCJIEHHBIMU apryMeHTamMu (cM. jucTuHT 8.1), 37ech mpu mepemade apryMeH-
TOB MeTO/Ty swap() Ha cCaMOM JieJie TIepelatoTCst KoUK TiepeMeHHbIX, (hopMasibHO
YKa3aHHBIX apryMeHTaMU. SHAUeHUs! y KO TaKHe JKe, KaK U Y <OPUTHHAJIOBY.
Ho 1iockosibKy 3HaueH e 0ObeKTHOI TePeMEHHOIT — 9TO CChIJIKA Ha 0OBEKT, TO
KOTHUsT OGBEKTHON MEPEMEHHOI CCHITTAETCST HA TOT JKe OOBEKT, YTO U MCXO/HAS
nepeMenHast. B pesysibrare, HeCMOTPsI Ha TO UTO B Tejie MeTozia swap() orieparum
BBITIOJTHATOTCS ¢ KOMSMU apPTYMEHTOB, I3MEHEHVIST IPOMCXOMIAT C TEMU JKe ca-
MBIMH 00BEKTaMU, Ha KOTOPBIE CCHLIAIOTCST HCXO/IHBIE TEPEMEHHBIE.

Ecsin mocMoTpeTh Ha CUTYaIMIO IIUPE, TO JIETKO IIOHSTD, YTO IIPU BBI30BE
MeTo/la HeJlb3s1 NU3MEHUTD 3HAYEeHUsI apIyMEHTOB, KOTOPbIE [1E€PeIaloTcsl Me-
Tony. IIpyunna — B MexaHM3Me Tiepeladyl apTYMEHTOB METOMY: apTYMEHTHI
MepeialoTCst 10 3HAYEHHIO, TOITOMY HA CAMOM JIeJie METOI /ISt 00paboTKM
TTOJTy9aeT KOTTMU apryMeHTOB. B JaHHOM yTBep:KIeHUN HEeT IPOTUBOPEYNS
C pPacCMOTPEHHBIM BbIIe TpuMepoM (cM. nuctur 8.2). Tem aprymentamn
METO/Ly TIePelaBAINCh OOBEKTHBIE TIEPEMEHHbIE, 4 U3MEHEHUsI B TeJie Me-
TO/Ia BHOCUJIUCH B TI0JIsT OOBEKTOB, Ha KOTOPbBIE CCHLIAIOTCS APTYMEHTDI Me-
tozia. IToatomy 06 M3aMeHeHUN 3HAYEHWN aPTYMEHTOB METO/IA TaM pedb He
1J1a — 3HAYEHUSIMU aPTYMEHTOB SIBJISIIOTCST CCBIIIKH HA OOBEKTHL. 3aTO B CJie-
IYIOIeM TIPUMeEPE BBITIOJHSETCS TOMbITKA (OTMETHM Cpa3y — HeyJauHas)
M3MEHUTDH KaK pa3 apryMeHTHl MeTO/Ia, B POJIN KOTOPBIX, KaK M paHee, BbI-
CTYIaioT 0OBEKTHBIE CCHIKU. B IpeicTaBIeHHOM j1ajiee IPOrpaMMHOM KOZIE,
110 CPaBHEHUIO C IPUMEPOM U3 JIUCTHUHTA 8.2, TPUHINITNATIBHO U3MEHNJICS
JIATITb KOJI MeTO/Ia swap(): ecJii paHee Mbl U3MEHSIN 3HAYEHUsI TT0JIell 0ObeK-
TOB, TO T€MEPb MBITAEMCSI UBMEHUTH CCHIKU Ha 00beKThI. PaccMOTpuM Kozt
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B jucTrHTe 8.3 (MMOCKOIBKY OH BO MHOTOM TTOXOK Ha KOJ| M3 JIMCTUHTA 8.2,
TO JIJIsI COKpaIeHusi 00beMa KOJ[a OCHOBHASI YaCTh KOMMEHTAPUEB yIa/leHa,
a HauboJIee BaKHOE MECTO KOZA BBIZEJEHO KUPHBIM HIPUDTOM).

Jinctunr 8.3. NMporpammHbii ko npoekta SwapObjectsApplication
class MyClass{
int number;
MyClass(int n){
number=n;
}
}

class SwapObjectsDemo{
static void swap(MyClass A,MyClass B){

System.out.printin("Beinonserca metop swap()");

System.out.println("06bekT A: "+A.number);

System.out.print(n("06bekT B: "+B.number);

// AprymeHTb! "06MeHUBAIOTCA" 3HAYEHUAMMU:

MyClass X=B;

B=A;

A=X;

System.out.println("3HaueHus aprymeHToB U3MeHeHb!");

System.out.println(

System.out.println(
(

'06bekT A: "+A.number);
"06bekT B: "+B.number);
System.out.printn("3aBepweHo BbinonHeHue metoga swap()");
}
public static void main(String[] args){
MyClass A=new MyClass(100);
MyClass B=new MyClass(200);

System.out.print(n("flo Bbi30Ba MeTopa swap(): A.number="+A.number+"
u B.number="+B.number);

swap(AB);

System.out.println("Mocne Bbi3oBa MeToaa swap(): A.number="+A.number+"
# B.number="+B.number);
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PesyJibraT BBIIIOJTHEHUS TIPOTPAMMBbI OYIET TAKUM:

PeaynbTaT BbINOSIHEHUS NPOrpamMmmbl (U3 nucTuHra 8.3)
[lo Bbi30Ba MeTopa swap(): A.number=100 u B.number=200
Bbinonsierca metog swap()

06bexT A: 100

06vekT B: 200

3HayeHns apryMeHTOB U3MEHEHbI

06vekT A: 200

06vekT B: 100

3aBeplueHo BbINoNHeHe Metoga swap()

Mocne Bbi30Ba MeToga swap(): A.number=100 u B.number=200

Mertozty swap() IIpy BBI30BE IepeAtoTCst iBe 0O bEKTHBIE TEPEMEHHBIE, A B ITPO-
1[ecce BBITIOJTHEHUsI METO/IA APTYMEHThI «0OMEeHUBAIOTCsT» 3HaYeHusiMu. Ho
Ha CaMOM JieJie 3HAYeHUsIMH «OOMEHMBAIOTCSI» KOIUY MePEMEeHHBIX, Mepe-
JIAHHBIX aprymMeHTamMu. [109TOMy MOCJIe BBITIOTHEHVSI METO/Ia 3HAYEH WS 00b-
eKTHBIX leEPEMEHHBIX OCTAIOTCSI TAKUMH JKe, KaK 1 ObLJIO 10 BBI30BA METO/IA.

OGbBEKT KaK pe3ynbTaT MeToaa

Hepenko pesysibraTroM MeTona M0JKEH BO3BpamaThesi 00bekT. Cxema, 1Mo
KOTOPOI Pe3yIbTaTOM METO/Ia BO3BPAIIAETCs 00BEKT, CBOAUTCS K TOMY, 4TO
P BBITTOJTHEHUN METO/Ia CO3IA€TCST OOBEKT, a PE3yIbTATOM METO/IAa BO3BPa-
IIAETCST CChLIKA Ha 3TOT 0OBEKT, KOTOPAsi «TEXHUYECKU» PEANU3YETCs Yepes
00beKTHYIO TiepeMeHHyt0. [TpocToil ipuMep ornucaHust MeToj1a, BO3BPaIlaio-
IIIETO PE3YJIbTATOM OOBEKT, TIPE/ICTABJIEH B JIUCTHHTE 8.4.

Jinctunr 8.4. MNporpammHbin koa npoekTa ObjectAsResultApplication
// Knacc:
class MyClass{

// 3aKpbiTble nons:

private int code;

private String name;

// KoHcTpykTop:
MyClass(int n,String s){
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System.out.println("Co3panue obvekta:");
// NpucBauBaHue 3HaYeHMi nonsm
// v 0TOBpaKeHHe ITUX 3HAYEHMWI:
set(n,s).show();
}
// MeTop Anst NPUCBaUBAHMA 3HAUEHUA LIENOYUCTEHHOMY MOIO,
// BO3BpaLLAI0LLMI PE3YNLTAaTOM CChIKY Ha 0OBEKT:
MyClass set(int n){
// TpucBanBaHue 3Ha4eHMs LENOYUCIEHHOMY NONIO:
code=n;
// Pe3ynbrar metopa:
return this;
}
// MeTog Anst npucBauBaHuA 3HAYEHS TEKCTOBOMY MO0,
// BO3BpaLLAILLMIH PE3YNLTATOM CCbITKY HA 0OBEKT:
MyClass set(String s){
// NpucBauBaHuUe 3HaYEHUS TEKCTOBOMY NMONKO:
names=s;
// Pe3ynbrar metopa:
return this;
}
// MeTop ins npucBanBaHus 3HayeHuit nonam,
// BO3BpaLLAIOLLMIA PE3YNbTATOM CCbITKY HA 0OBEKT:
MyClass set(int n,String s){
// TpucBauBaHue 3Ha4EHMit NOAAM U Pe3ysbTaT MeToAa:
return set(n).set(s);
}
// MeTop anst oTo6paeHus 3HaueHuit noneit:
void show(){
System.out.print(n("Mone code="+code);
System.out.println("Mone name="+name);
System.out.println("-----------ssss- ");
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}
}

// TnaBHblit knacc:
class ObjectAsResultDemo{

// Cratnyeckuii MeTo ANs CO3aHMs 00beKTa:

static MyClass createObject(int n,String s){
// Pe3ynbtar MeTopa:
return new MyClass(n,s);

}

// TnaBHbIil METOZ NPOrpaMMbl:

public static void main(String[] args){
// Co3paxue obbexTa:
MyClass obj=createObject(100,"alpha");
// 3MeHeHwe 3HayeHus LLenoYncneHHoro nons
// v oTobpaxeHue 3HaueHuit noneit obbexTa:
obj.set(200).show();
// W3MeHeHMe 3HayeHus TeKCTOBOrO Nons
// v 0To6paKeHue 3HaveHuit noneil 06bekTa:
obj.set("bravo").show();
// 0TobpaxeHue 3HayeHuil noneit:
obj.show();
// Co3panne 06bekTa, U3MEHEHUE 3HAYEHWH ero noneit
// ¥ BbI30B METOAA NSl 0TOOPAXKEHUS 3HAYEHHIA noneil:
createObject(300,"charlie").set(400,"delta").show();

Pesyabrar BBITOTHEHNS METO/IA TAKOM:

Pe3ynbTaTt BbINOJIHEHUSA NPOrpamMmbl (U3 nMcTuHra 8.4)
Co3paHue obbekTa:

Mone code=100

Mone name=alpha
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Mone code=200
Mone name=alpha

Mone code=200

Mone name=bravo

Mone code=200
Mone name=bravo

Co3paHve obbeKTa:
Mone code=300

Mosne name=charlie

Mone code=400
Mone name=delta

B xuacce MyClass ormcano /1Ba 3aKpBITBIX TOJIS: TEKCTOBOE U 1[EJIOYMCIEHHOE.
Y kimacca ecTh KOHCTPYKTOP C ABYMS apTyMEHTaMU W MeTof show(), KoTo-
PBIM B OKHe BBIBOJIA OTOOpasKAIOTCs 3HAYeHMsT moseii o6bekta. Kpome 3T0-
TO, B KJIacce ONMUCAHbI TPU Bepcuu MeToza set(). MeTon nipesHa3HavyeH st
MIPUCBAMBAHMS 3HAYCHMIA TTOJISIM (COOTBETCTBEHHO, TOJBKO 1IeJI0YNCIEHHO-
MYy TIOJIIO, TOJIBKO TEKCTOBOMY TIOJIIO, 1 0OouM moJisiM). Bee Bepcru metoza
set() omucansl Tak, 4TO Pe3yJIbTATOM BO3BPAIIAETCS CChLIKA HA OOBEKT, U3 KO-
TOPOTO BbI3bIBaeTCsl MeTo/l. Bee camoe nHTepecHoe B kiacce MyClass cBsizano
nMeHHo ¢ MetonoM set() (pa3abpiMu ero BepcusiMu). [Toatomy metox 3aciry-
JKMBAeT OTACJTbHBI KOMMEHTaPUH.

B Bepcuu MeToz1a set() ¢ oHUM 1ETOUNCIEHHBIM aPIYMEHTOM CHAYAJIA TIOJTIO
code MpUCBaMBAeTCSI COOTBETCTBYIOIEe 3HAYEHUE, TOCJTEe Yero KOMaHJ O
return this cchlika Ha OOBEKT, 3 KOTOPOTO BBI3BIBAETCST METO/I, BO3BPAIIAETCS
pe3yJIbTaTOM MeTO/a. AHAJIOTUYHBIM 00pa3oM olMcaHa Bepcrst MeToia set()
C OJTHUM TEKCTOBBIM aPTYMEHTOM. A BOT KOJI BEpPCHU MeTOJIa set() ¢ 1By Mst ap-
TyME€HTaMU (HCJIOLII/ICJIQHHI)IM N 1 TEKCTOBbBIM S) BBITJVIAANUT HECKOJIBKO MHAYe.
B uacTHOCTH, B Tejie MeTO/Ia BBITIOJIHSETCS BCETO O/HA KOMaH/1a return set(n).
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set(s), KOTOPOI pe3yJbTAaTOM METOJa BO3BPAIIAETCS 3HAUEHWE BBIPAKEHUST
set(n).set(s). ITO BBIpaXKeHNE UMeeT CMBICI. 3HAYeHUEe BbIPAXKEHUs — 3TO pe-
3yJIbTAT BHI30BA METO/A Set() ¢ apryMeHTOM § U3 00beKTa, KOTOPbIil BO3BpAIia-
eTcst Ipu BbI3oBe MeToz1a set() ¢ aprymenTom n. Ho pesysibTaToM BhIpaskeHHst
set(n) siBJisieTcst OOBEKT, M3 KOTOPOTO BBI3BIBAETCSI METO/, U TIPH HTOM TIOJIIO
code IaHHOTO METOJIa TIPUCBANBAETCsT 3HAaUeHue N. I3 3Toro ske 0ObeKTa Bbi-
3bIBaeTcst MeTo set() ¢ aprymenToum s. Kak ciresictBue mose name 00beKTa 1mo-
JIyYaeT 3HaYEHHe S, a Pe3yIbTATOM BO3BPAIIAETCSI CChIJIKA HA BCE TOT JKe 00b-
ext. VITor Takoii: mpu BhI30Be 13 00beKTa MeTo/a set() ¢ IBYMsI apryMeHTaMu
noJisiM 00bEKTa TPUCBAMBAIOTCSI 3HAYEHUS, & PE3YJIbTATOM BO3BPAIIAETCST
CCBLJIKA Ha OOBEKT.

[Toxoxast cuTyarys nMeeT MeCTo B KOHCTPYKTOpe. B Tesie KoHcTpyKTOpa KJtac-
ca MyClass komammoii set(ns).show() ossiM 0OBEKTa ITPUCBAMBAIOTCST 3HAYEHIIS,
1 13 9TOro 00beKTa Bhi3biBaeTcst MeTo show(). [loatomy mpu coszaammu oOberTa
ksacca MyClass aBToMaTHU€eCKN 0TOOPAKAIOTCS 3HAYEHHST TT0JIel 0OBEKTA.

B kmacce ObjectAsResultDemo omucan cratuyeckuii Metoj createObject(), Bo3Bpa-
ANl pesyabraToM 00bekT Kiaacca MyClass. Y merosa aBa aprymenta (1ie-
JIOYKMCJICHHBIN N U TEKCTOBBII §), OIpeAeIAIoNe 3HAYeHUsI T10JIell 00beKTa,
BO3BpAIlaeMOro Pe3yJbTaTOM MeTo/a. B Tesle MeToma BBITIOJIHSETCSI BCETO
oftHa Koman1a return new MyClass(n,s), KOTOpOTi cO31a€TCsT HOBBIIT OOBEKT, 1 CCHLI-
Ka Ha Hero BO3BPAIIAETCsI PE3YJIbTATOM.

B rnaBHOM MeTOzie TIpOrpaMMbl CHaYaJIa ¢ TTOMOIbI0 KoMaHabl MyClass obj=cr
eateObject(100,"alpha") cosmaem OGBEKT TyTeM BbI30BAa CTATUYECKOTO METO/A
createObject(), a pe3ysibTaT MeTO/Ia 3AIMCHIBAETCSI B OOBEKTHYIO TIEPEMEHHYIO
obj kmacca My(lass. /laee mHCTpyKITHEi obj.set(200).show() usmenseTcst 3HaUEHU
[EJIOYKMCJIEHHOTO TIOJIsL, U 0TOOPaKaloTCs 3HAUYeHUs MoJieil oObeKTa obj. 3a-
TeM KoMmaHzol obj.set("bravo").show() usamensiercst 3navuenuie TEKCTOBOTO IOJIS,
1 CHOBa OTOOpasKaroTCs 3HAYEHUS 110J1eit oObekTa obj. Hakowerr, /1st ipoBep-
KU BBITIOJTHSIETCST KOMaH 1a obj.show().

Eme omna xkomamnga createObject(300,"charlie").set(400,"delta").show() maetr mpumep
BbI30Ba MeTo/a show() 13 0ObeKTa, BO3BPAIIAEMOTO TIPH BbI30Be MeToa Set()
u3 00BEKTa, CO3/IaBaeMOro pu BbI30Be MeToza createObject() (momsiTHO, 4TO
peub uzieT 06 OJJHOM U TOM Ke 0OBEKTE).

() HA BAMETKY

B s3blke Java ncnonb3yeTcs cneumanbHas cuctema «coOopkm mycopa»,
KOTOPOIA, KPOME MPOYEro, U3 NamMaTn yaansioTca Te 06bekTbl, CO30aHHbIE
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B MpOLECcCe BbINOMHEHUS MPOrpamMMbl U Ha KOTOPbIE B NPOrpaMme HeT
ccblloK. Hanpumep, AonycTyM, 4TO B Tefle MeToAa Cco34aeTcsl 0ObeKT,
CCblfika Ha OObEKT 3anuCbiBAETCS B NOKAJIbHYIO OObEKTHYIO NepemMeH-
HYIO, 1 9TO eAMHCTBEHHas NMepemMeHHas, CoaepXallas Cebliky Ha 00b-
ekT. MNocre 3aBepLUeHNs BbINOMHEHNST METOAA JIoKanbHas nepemMeHHas
yaansieTcsa u3 namaTtu. B pesynbrate Ha CO3aHHbIN B Tene Metoaa 06b-
ekT 6osblue He OyAeT CCbIIOK B MPOrpaMme, No3ToMy 0ObEKT U3 MaMSATU
ynansietcs. C opyroii CTOPOHbI, eCNu B TeSle MeToa Co30aeTcs 0ObeKT
N CCbiNka Ha HEro BO3BPALLAETCS Pe3ynbTaTtoM MeToaa, TOo Aaxe mnoc-
ne 3aBepLUEHNS BLINOSHEHWSI METOAA B MPOrpaMme Ha 00beKT MMeeTCs
CCblika, NO3TOMY Takoi 00beKT U3 NaMATU He yaanseTcs.

OO0ObBbeKTbl U HacnegoBaHue

— A pexomendayuio Haulezo 8eHYEHOCHO20 Opama
Kopoast Ioyapoa smom Manvepum umeem?

— Umeem, Bawe Benuuecmeso!

— Xopowas pexomendauus?

— IInoxas, Bawe Benuuecmeo!

Uz x/p <31 uronss

OueHb MHOTHE HETPUBUAJIbHBIE CBOMCTBA OOBEKTOB TIPOSIBIISIFOTCS TTPH Ha-
cienoBanuu. /lasee MbI PACCMOTPUM HECKOJIBKO MPOCTHIX (HO TIOKA3aTe N b-
HBIX TIPUMEPOB).

dabpuka 00bLEKTOB

HamomumM, 4To 06beKTHAsE IepeMeHHast CyepKIacca MOKET CChLIAThCS Ha
00BeKT ToIKIacca. Mbl BOCTIOJIB3YeMCST 9TUM 3aMeYaTeIbHBIM 0OCTOSITEb-
CTBOM JIJIst TOTO, 4TOOBI CO3/1aTh METO/I, BO3BPAIIAIOIINI, B 3aBUCUMOCTH OT
(haKTHYECKOTrO 3HAUYEHKSI CBOETO apryMeHTa, 0O bEKThI PasHbIX KJ1accoB. Pac-
CMOTPHM IIPOTPAMMHBII KO/, IIPEJCTABJIEHHbIN B INCTUHTE 8.5.

Jinctunr 8.5. NporpammHbii ko npoekTa ObjectFactoryApplication
// A6CTpaKTHBIN cynepknacc:
abstract class Base{

// 06bsaBNeHMe abCTPaKTHOrO MeTofa:

abstract void show();

}

// Tpon3BogHble knaccs:
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class Alpha extends Base{
void show(){
System.out.println("06vekT knacca Alpha");

}
}

class Bravo extends Base{
void show(){
System.out.println("06vekT knacca Bravo");

}
}

class Charlie extends Base{
void show(){
System.out.println("06vekT knacca Charlie");

}
}

// TnaBHblit knacc:
class ObjectFactoryDemo{
// Cratnyeckuii MeTog Ans CO3AaHMsS 00BEKTOB
// pa3HbIX KNaccos:
static Base createObject(int n){
if(n==1) return new Alpha();
if(n==2) return new Bravo();
return new Charlie();
}
// TnaBHbIil METOZ NPOrpaMMbl:
public static void main(String[] args){
// 06beKTHaA nepemMeHHas abCTpakTHOTO cynepkacca:
Base obj;
for(int k=1;k<=3;k++){
// Co3panue obbekTa:
obj=createObject(k);
// Bbi30B 13 06bekTa MeTofa:
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obj.show();
}

B pesysbraTe BeITOSIHEHNS TPOTPAMMBI TTOJIYIHNM CJIeyToree:

PeaynbTaT BbINONIHEHUS NPOrpamMmmbl (U3 nUcTUHra 8.5)
06vexT knacca Alpha

06beKr knacca Bravo

06bekT knacca Charlie

B niporpamme MbI oncbiBaeM abCTPaKTHBIN cyliepkJiace Base, B KoTopoMm 00b-
stByieH abcTpakTHbI MeToz show(). Ha ocHoBe cymepkiacca Base mmyTem HacJie-
NOBaHUS co3maioTcs moaksacchl Alpha, Bravo m Charlie, B kaskmom m3 KOTOPBIX
MeTo/1 show() onpeesisieTcst TakuM 06pa3oM, 9TO B KOHCOJIBHOM OKHE 0TOOpa-
JKaeTcsl Ha3BaHUEe COOTBETCTBYIOIIETO KJacca.

B xmacce ObjectFactoryDemo, kpoMe TIITaBHOTO METOIA, OMUCHIBAETCS CTATHYEC-
kit meTof createObject(). UmentudnkaropoM Tumna pe3ybTaTa yKa3aHo Ha3Ba-
Hue KJacca Base. ITo o3HavaeT, 4To Pe3yaIbTATOM METO/] BO3BPAIIAET CChLIKY
Ha 00beKT. [TOHSITHO, 4TO 9TO HE MOKET ObITh 0OBEKT Kracca Base, TOCKOJIBKY
Ksacc Base abcrpakTtHbiil. Ho 970 MOkeT GbITH 00BEKT OLHOTO U3 IIPOU3BO/I-
HBIX KJaccoB oObekTa Base — 1o ecTh 06bekT Kiacca Alpha, Bravo wm Charlie.
[TpuunHa TaKOTO «IEMOKPATU3Ma» KaK pa3 B TOM, YTO OOBEKTHASI [IepeMeH-
Hast CyTEePKJIAcca MOKET CChLIATHCS HA OOBEKT MOJKIACCA.

Y metona createObject() omun 1esrounciaeHHbIil aprymenT. Ecin 3Hauenue ap-
ryMeHTa MeToJa PaBHO 1, pe3yJbTaTOM BO3BPAIIAETCS CChLIKA Ha OOBEKT
Kiracca Alpha. Eciin 3HaueHMe apryMeHTa paBHO 2, TO Pe3yJIbTaTOM BO3Bpalia-
eTcs1 CehliIKa Ha 00beKT Kiracca Bravo. TIpu Beex Ipoumx 3HaUeHUsIX apryMeHTa
Pe3yJIbTaTOM METO/I BO3BPAIlaeT CChIIKY Ha 00bekT Kaacca Charlie. TTousTHO,
YTO B KAK/IOM U3 TIEPEUYUCJIEHHBIN CTYYaeB CChLIKA-PE3YIbTAT BBITIOIHSIETCS
Ha 0OBEKT, CO3LAHHBINA B TeJIe METOA.

A BETANMW

HenuwHum 6yneT BblAENUTb OCHOBHbIE MOMEHTHI, CBI3aHHbIE C BO3-
BpallleHMeM pesynbTata MeToaoM. MTak, ecnn meton Bo3BpawiaeT
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pes3ynbTaT, TO Npu BbI30BE METOAA B MaMATUM aBTOMATUYECKU BblOe-
ngeTcs MecTo Ans 3anucu peaynbrata Mmetoga. MecTto Bbliaensietcs
0Nl MEPEMEHHON C TUMOM, COBMAJaloWwmMmM C TUNOM pe3dynbTaT MeTo-
na. B Hawem cnyyae, Nockonbky naeHTndukaTtopom tTuna ansa metoaa
createObject() yka3aHoO Ha3BaHwue knacca Base, TO nog, pe3ynbsTtart BolgenseT-
csl MECTO, Kak a5 0ObekTHOW nepemMeHHol knacca Base. lanee, koraoa
B Tesie MeTo4a BbINOJIHAETCS return-MHCTPYKLMSA C HEKOTOPbIM 3HAYEHU-
€M, TO JaHHOe 3Ha4yeHne 3anucbiBaeTcs B 06/1acTb NaMAaTH, BbloeNeH-
HYIO MopA, pe3ynbTaT MeTtoda. Tak, ecnu meTop, createObject() BO3BpaLLaeT
pe3ynLTaToOM CCbIIKYy Ha 00bekT knacca Alpha, To AaHHas ccbinka (dak-
TUYeckn agpec 06bekTa) 3annucbiBaeTcs B 06/1acTb NAMATU, BblAeneH-
HYlIO nog pes3ynbtaT MeToga. B nmpuHumne pesynsratoMm AoJiXHa ObiTb
00ObeKTHas NepemMeHHas knacca Base, HO MOCKONbKY knacc Alpha anseTcs
noaknaccom cyrnepknacca Base, To 06bekTHaa nepeMeHHas knacca Base
MOXEeT coAepXaTb 3HaYeHMEM CCblIKy Ha 00bekT knacca Alpha. To xe
NPOMCXOANT NPW BO3BPALLEHNM MeTOAOM createObject() cCbINOK HA OOBbEK-
Tbl KNnaccos Bravo 1 Charlie.

B riiaBHOM MeTo/ie porpaMMbl OOBSIBIISIETCS OOBEKTHAST TIepeMeHHasT 0bj
abCTpaKTHOTO cyTiepkJacca Base. 3arem 3alycKaeTcsi OMepaTop IUKJIA,
B KOTOPOM HHJIEKCHAsI TlepeMeHHast k 1oc/ie[oBaTeIbHO IIPUHUMAET 3Ha-
yenust 1, 2 u 3. Kaskapiii pas nepemMeHHast epeaeTcst apryMeHTOM METOMY
createObject(), a peaysibTaT MeTO/Ia 3aMUCHIBAETCS B OOBEKTHYIO TIEPEMEHHY IO
obj. 3arem yepes aTy mepeMeHHy10 Bbi3biBaeTcst Mmetos show(). VI xorst 00b-
eKTHasl TepeMeHHast OJIHA U Ta JKe, HO OHA MOCJIeI0BATETHHO CCHIIAETCS Ha
00BbEKTHI Pa3HbIX KJIaccoB. Bepcust MeToma show(), BBI3BIBAEMOTO Yepes Tie-
peMeHHYI0 obj, orpezessiercsi 0ObEKTOM, Ha KOTOPBI Ha MOMEHT BbI30Ba
MeToIa cchliiaeTcs nepeMenHast. [[09ToMy B OKHe BBIBOJIA MTOSIBJISIETCS TPH
PasHbIX COOOIIEHMS.

KoHCcTpyKkTOp CO3paHNsa KOnuu

Ente onuH, BaKHBINM ¢ IPAaKTUYECKON TOYKH 3PEHMUS, IPUMeED WJLIIOCTPUPY-
€T WCIOJIB30BAHUSI B KJIAcCe KOHCmpyKkmopa co3danus konuu. Peus uner 06
ONMCAHHOM B KJacce KOHCTPYKTOPE, KOTOPBI TTO3BOJISIET CO3/[aBaTh HA OC-
HOBE y’Ke CYIIECTBYIOIIEro 0ObeKTa Apyroil 06beKT (0OBIYHO ¢ TAKUMU Ke
3HAYEHUSIMU T0JIEH, HO 9TO He 00si3aTesbho). B mpumiuie, curyamus mo-
CTaTOYHO TPUBUAJIbHAS, HO €CJIU IIPU 3TOM HCIIOJIb3yeTCsI Hac/leZloBaHue, TO
MOTYT BO3HMKHYTh HEKOTODBIE HEe OU€Hb OUEBH/IHbIE «<MOMEHTBI». YTOObI He
OBITH TOJIOCTIOBHBIMHU, CPa3y TepeiiieM K paccMoTpeHmio mpumepa. Vnrepe-
CYTIOIINH HAC TPOTPAMMHBIHN KO/ TIPe/ICTaBIeH B JucTUHTE 8.6.
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Jlnctunr 8.6. NMporpammHbiii kop npoekta CopyConstructorApplication
// Cynepknacc:
class Base{
// TekctoBoe none:
String name;
// KOHCTPYKTOP C TEKCTOBLIM apryMeHTOM:
Base(String txt){
name=txt;
}
// KoHCTpyKTOp CO3paHuA Komuu:
Base(Base obj){
name=obj.name;
}
}
// Nogknacc:
class MyClass extends Base{
// Uenouncnenxoe none:
int code;
// KOHCTPYKTOP C TEKCTOBLIM U LiENIOYMCNEHHBIM MONEM:
MyClass(String txt,int n){
// BbI30B KOHCTPYKTOpa Cynepknacca:
super(txt);
// TpucBauBaHue 3Ha4eHs LeNOYUCNEHHOMY NONIO:
code=n;
}
// KoHCTpyKTOp CO3AaHMA Komuu:
MyClass(MyClass obj){
// BbI30B KOHCTPYKTOpa Cynepkiacca:
super(obj);
// NpucBauBaHUE 3HAYEHUS LENOYNCIEHHOMY NONIO:
code=obj.code;
}

// Metop anst oTobpaeHus 3HaueHuit noneit:
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void show(){
// 3HayeHue TEKCTOBOrO Nons:
System.out.println("TekctoBoe none: "+name);
// 3HaueHue LeNoYNCNEHHOrO Nons:
System.out.println("LlenoyncnexHoe none: "+code);
}
}

// TnaBHblit knacc:
class CopyConstructorDemo{
public static void main(String[] args){

// Co3paHne 06beKTa C Bbi30BOM KOHCTPYKTOpA
// € BBYMSA aprymeHTamu:
MyClass A=new MyClass("}enrslit",200);
// Co3panme 06beKTa C BbI30BOM KOHCTPYKTOPA
// Co3panus Konuu:
MyClass B=new MyClass(A);
// W3meHeHue 3HaueHuit noneit nepeoro obbekTa:
A.name="KpacHblit";
A.code=100;
// Co3paxue 00beKTa C BbI30BOM KOHCTPYKTOPA
// CO3[aHMA KONuY (apryMeHT — aHOHMMHBIA 00BbEKT):
MyClass C=new MyClass(new MyClass("3eneHbiii*,300));
// OTobpaeHue 3HayeHuit noneit:
System.out.println("06bekT A");
A.show();
System.out.println("06bekT B");
B.show();
System.out.println("06vekr C");
C.show();

Huske nokasano, KakuM Gy/IeT pe3yJIbTaT BBIOJHEHUS TIPOTPAMMBI.
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PeaynbTaT BbINONHEHUS NPOrpamMmmbl (U3 nucTuHra 8.6)
06nekT A

Tekctooe none: KpacHblii

LlenouncnenHoe none: 100

06bexT B

TekctoBoe none: Mentbiit

Llenouncnenroe none: 200

06wekT C

TekctoBoe none: 3eneHblii

LlenouncnenHoe none: 300

B nmannoit mporpaMMe ONMUCHIBAeTCS CylepKace Base, B KOTOPOM eCTh TeK-
CTOBOE TIOJIe NAMe U JIBe BEPCUU KOHCTPYKTOPA: C TEKCTOBBIM apryMeHTOM
U KOHCTPYKTOP CO3/aHUST KOIH, apTYMEHTOM KOTOPOMY TepeaaeTcs: 00b-
eKT KkJacca Base. KoHcTpyKTOpPSBI TpocThie. B KaXXa0M U3 HUX MPUCBANBAETCS
3HaYeHue oo name. Ho TOIBKO B KOHCTPYKTOPE C TEKCTOBBIM apryMEHTOM
3HAYEHHUeE TT0JIsI Name CO3/IaBaeMOr0 00bEKTA OIPEIEISIETCS] aPTYMEHTOM KOH-
CTPYKTOPA, & B KOHCTPYKTOPE CO3/IaHMUsI KOTTUY 3HAYeHE TI0JIS Name TAKOE JKe,
KaK 3HaYeHMe M0JIst name 0ObeKTa, TIePelaHHOr0 apryMEHTOM KOHCTPYKTOPY.

Ha ocnoBe cymnepriacca Base macsemoBanueMm cospaercss nojksacc MyClass.
B atom nozkacce 1OTOMHUTENIBHO TTOSBISETCS 1EJI0UNCIEHHOE TIoJie code,
MeTo show(), TIpeaHA3HAYEHHBINH /71T OTOOPaKeHUsT 3HAYEHWIA TTOJIed name
u code, a TaKKe OMMCAHBI /IBE BEPCUY KOHCTPYKTOPA: UMEETCST BEPCUS C JIBY-
Ms apryMeHTaMU (TEKCTOBBIM W I€JIOYMCIEHHBIM), a TaKKe KOHCTPYKTOP
CO3/IaHMsI KOTIMHU, apIyMEHTOM KOTOPOMY Tepeiaetcst 00bekT Kiaacca MyClass.
VIMeHHO KOHCTPYKTOP CO3/IaHUsI KOTIMU MIPEICTABIISET /s HAC HAaMOOIbIIHiT
unrepec. /leso B Tom, uTo KOManoi super(obj) B TeJie KOHCTPYKTOPA BbI3bIBA-
eTcst KOHCTPYKTOP cyrepkiacca. Bmecre ¢ Tem 00beKT obj (aprymMeHT KOH-
CTPYKTOpA CO3/IaHUsT KOIMK) 00bsIBIIEH KaK OTHOCSIIHIICS K Kiraccy MyClass.
Ho B kiacce Base KOHCTPYKTOP CO3/1aHUS KOITUU OMUCBIBAETCS C aPTYMEHTOM,
ABJISIONMMCS 00bEKTOM KJacca Base. DakTnyecku, Mbl BMECTO 0OBEKTa KJ1ac-
ca Base mepemaem oObexT kiaacca MyClass. Orako Gsarogapst TOMY, 4TO KJIace
MyClass stBJIsSIETCST TIOIKJTACCOM CyTIepKJIacca Base, onmiOKH 371eCh HET.

AN BETANM

Korga B Tene KOHCTPyKTOpa CO3aaHus Komnum, onMcaHHOM B MOAKIAC-
ce MyClass, NPOMCXOAMT BbI3OB KOHCTPYKTOpA cyrepkracca Base n aTomy
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KOHCTPYKTOPY aprymeHToM nepegaetcsa o6bekT nogknacca MyClass, To
ONs aprymMeHTa KOHCTPYKTOpa cynepkiacca Bbliaensercs Mecto B nams-
M. MecTo BbioensieTcs kak o 00beKTHON NepeMeHHo knacca Base. Ho
3anMcbiBaeTcs Tyaa ceblika Ha 00bekT knacca MyClass. Mockonbky knacc
MyClass sBnsieTCs nogknaccom cynepknacca Base, To npobnem ¢ 3TUM He
BO3HVKaeT. B pesdynbraTte KOHCTPYKTOP CO34aHus KOMuu cynepknacca
Base «onepupyet» ¢ 06bekToM noaknacca MyClass. OgHako 3aecb ymecT-
HO HANMOMHUTb, 4TO NMPX NOJly4EeHNN AOCTYyNa K 00bEKTY Noaknacca Yyepes
nepeMeHHYI0 cyrnepknacca gOCTYMHbI TOSIbKO Te YieHbl, KOTOpble 00bsB-
NIeHbl B cynepknacce.

B riraBHOM MeTO/I€ TIPOrpaMMBbl €CTh HECKOJIBKO KOMaH/[ CO3/IaHus 00bEKTOB
kiracca MyClass, B TOM umncyie U ¢ MCIIOJIb30BAaHUEM KOHCTPYKTOPA CO3/IAHUS
kormuu. B wactHoCTH, cHavanma cosmaercst o0bekt A, TIpu cospannm o6beKkTa
BBI3BIBAETCSA KOHCTPYKTOp Kiacca MyClass ¢ 1Bymsa aprymeHTamMu. 3aTeM Ha
ocHOBe 00beKTa A co3dmaercs 06beKT B. DTo konug 06beKTa: 3HaYeHUS TT0JIeH
y oObekTa B Takume ke, kKak y oO0bekTa A, HO Bce PaBHO 9TO Pa3Hbie OOHEKTHI.
[TosToMy TIOC/IE BHECEHUST M3MEHEHU B 3HAYE€HUS 10JIeil 00beKTa A 3Have-
HUS 1T0JIel 00beKTa B ocTaloTcst HEM3MEHHBIMU.

O6mbexT C co3maercst ¢ MCMOJMb30BaHNEM KOHCTPYKTOPA CO3/IaHMsI KOTIMU. Ap-
T'YMEHTOM KOHCTPYKTOPY MEPEAeTCsi aHOHUMHBII 0OBEKT, KOTOPBIiA, B CBOIO
ouepeb, coznaeTcs komanoit new MyClass("3enensiit",300).

FH DBETANM

Mponcxoant cnegytoulee: co3naeTcss 0O6LEKT CO 3HAYEHUSMU MONeWn
"enenbiii" 1 300, @ Ha ero ocHoBe — konus o6bekTa (06bekT (). cxoaHbl
AHOHMMHbIN 0OBEKT N3 NMamMsaATU aBTOMATUYECKM yOanseTcs CUCTEMON
«COOPKN Mycopa» (MOCKOJIbKY 0O bEKT aHOHUMHBIM W Ha HEFO B MPOrpam-
Me HET CCbISIKK), a 06BbEKT C NpoaoiXaeT CBOe CyLLLECTBOBAHME.

MaccuBebl U 00bEeKTbI

— Kaxas zadocmo.
— 9mo ne zadocmu. Imo nocrednue docmuicenus:
COBPEMEHHOU HAYKIL.

Hs x/¢ <31 uronas

I[aJIee MbI paCCMOTPHM P4/l BOIIPOCOB, CBA3aHHbBIX C COBMECTHBIM UCIIOJIb-
30BaHMEeM MacCUBOB M 0OBLEKTOB. B IEpBYIO Oo4€epenb O6cleI/IM HEKOTOphbIE
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OCO6€HHOCTI/I, CBA3aHHbIE C NCIIOJIb3OBaHMEM KJIaCCOB (I/I O6T)€KTOB, CO31aH-
HbIX Ha X OCHOBC), B KOTOPbIX IIOJIEM ABJIAETCSA MaCCHUB.

MaccuB kak none

Wrax, 101yCcTuM, 94TO HEOOXOIUMO OTHCATh KJIACC, Y KOTOPOTO MOJIEM SIBJIS-
eTcs MaccuB. Kak aTo MoxHO cienath? B mpuniue, 10CTaTOYHO MPOCTO:
B KJIacce moJieM OObSIBIISIETCS TIepeMeHHast MAaCCHBa, a CO3/IaHke ¥ 3aT0JTHe-
HUe cOOCTBEHHO MaccuBa 0OBIYHO MTEPEHOCUTCS B KOHCTPYKTOP. HeGoubImoit
TIpUMep, TTOSICHAIOMNINI, KaK TaKOe MTPOUCXOANT, TPEICTaBJIEH B INCTUHTE 8.7.
Tam omuceiBaetcst kmace Binomial, y KOTOporo ecth 3aKpbITOE MOJIE, TIPEICTAB-
Jsttoree coboil 1eTOYMCIeHHBI MaccB. MacCuB TIPU CO3aHUKM OOBEKT
KJIacca 3aIoJHsIeTCs ONHOMHUATbHBIMU KO3(h(UIInEeHTaMI.

C) HA SAMETKY

HanomHumMm, 4TOo no onpeneneHunto GuHoMUanbHble KO3IPEOULIMEHTHI
Cﬁ = n!/(k!(n — k)!). MNpwn Bbl4MCNEHUN KOIPDULMEHTOB Mbl UICXOANUM U3
TOro, 4To ij =1npnascexk=1,2,3,...,n UMEeT MECTO COOTHOLLEHNe
Ci=Cl' - (n-k+1)/k.

Taxske s ynobersa B Kaacce Binomial iepeomnpenenien meton toString(), 61aro-
Jlapsi YeMy TIPH TOMBITKE «HamedaTaTh» 00beKT Kiacca Binomial B okie BhIBO/IA
0TOGPAKAETCST COIEPKUMOE MACCHBA, SIBJISIIOIIETOCS TIOJIEM COOTBETCTBYIO-
1ero o6bekTa. Ternepb pacCMOTPUM MPOTPAMMHBIN KO TIPUMepa.

Jluctunr 8.7. NMporpammubin kop, npoekTta ArrayAsFieldApplication
// Knacc ¢ nonem-maccusom:
class Binomial{
// 3aKpbiToe nosie-Maccus:
private int[] binoms;
// KoHctpykTop:
Binomial(int n){
// Co3paHue maccvea:
binoms=new int[n+1];
// 3HayeHue HauanbHOro 3eMeHTa MacCHBa:
binoms[0]=1;
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// 3anonHeHue mMaccuea:

for(int k=1;k<=n;k++){
binoms[k]=binoms[k-1]*(n-k+1)/k;

}

}
// Nepeonpenenexue metopa toString():
public String toString(){
// TekcToBas nepeMeHHas fns GOPMUPOBAHHUSA pe3yrbTaTa:
String txt="] ";
// lobasneHue K TeKCTY 3HaYeHMil 31eMEHTOB MacCHBa:
for(int k=0;k<binoms.length;k++){
txt+=binoms[k]+" | *;
}
// Pesynbrar metopa:
return txt;

}
}

// TnaBHblit knacc:
class ArrayAsFieldDemo{
public static void main(String[] args){
// Co3panue 06beKToB:
Binomial A=new Binomial(5);
Binomial B=new Binomial(10);
// OtobpaxeHue GUHOMUANbHBIX KOIDDULMEHTOB:
System.out.println(A);
System.out.printn(B);

B kuacce Binomial mosie-maccuB oObsiBIIsieTcst MHCTPYKItHeit private int[] binoms.
Ho na camom niesie maccuB 3ziech He co3zaetcs. [Tose binoms Moxker comep-
JKATh CCBUIKY HA MACCHUB, KOTOPBI TIPeACcTOUT co3ath. Co3/laeTcss MacCcuB
B KOHCTPYKTOPE.
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@ HA 3AMETKY

Mone binoms 06BABNEHO C KITIOYEBBLIM CJIOBOM private 1 IBASIETCS 3aKPbIThIM.
MpuynHa B TOM, 4TO 3EMEHTbI MacCmBa AOMKHbI COAEPXaTb 3HAYEHUS
OMHOMMaNbHbLIX KO3DDULNEHTOB — TO €CTb 3TO ONpeaesieHHas nocne-
[0BaTENbHOCTb 3HAYEHUIA, KOTOPas BbIYUCASIETCH MO YCTAHOBAEHHbLIM
npasuaaMm. OObABAEHME NONS 3aKPbITbIM OrpaHN4MBaeT AOCTYN K ane-
MEHTaM MacCuBa U YMEHbLLAET BEPOSTHOCTb «CJ/Ty4aiHOr0» M3MEHEHMS
3Ha4yeHMsa TOro M MHOMO 3NeMeHTa MaccmBa. XOTS B NPUHLMME Hann-
yme KJII0YEBOIro CNoBa private B JAHHOM NPUMEPE HE ABNASETCS MPUHLMMNN-
anbHbIM.

KoncrpykTopy mepemaercss OIWH IeJOYNCTEHHBIN apryMeHT (0603HauYeH
KaK N) — 3Ha4Y€HWe HUKHETO NH/EKCA 711 GNHOMUATbHBIX KO3 hUIINEeHTOB
CF Tlockombky BepxHuii nuzexc b npoberaer suavenust ot 0 10 71 BKIIOUH-
TEJIHO, TO KOJHUYECTBO OMHOMMAJIbHBIX KOI(MDUIIMEHTOB MPU 3aJaHHOM
3HaueHuu n paBHo n + 1. [loaTromy Komanmo#i binoms=new int[n+1] B Tese xKoH-
CTPYKTOPA CO3/IAETCSI MACCHUB U3 N+1 5JIEMEHTOB, 4 CCHIJIKA HA HETO 3ATTMCHIBA-
eTcs B 1oJie binoms.

[lanee, komanoii binoms[0]=1 mpucBanBaeTcs 3HaUEHUE HAYAIBHOMY (C HYJIe-
BBIM MH/IEKCOM ) JIEMEHTY MACCHBA, TIOCJIE YETO 3AITyCKAETCs OTEPATOP MUK-
Jla, B KOTOPOM KoMauo# binoms[k]=binoms[k-1]*(n-k+1)/k 3HaueHME OUepemHOTO
6uHoMHuaIEHOTO KO3 duImenTa binoms[k] BbramcsieTcst Ha OCHOBE 3HAUEHIST
npeapiyero koaddurmenTta binomsk-1]. IIpu aToMm nHAEKCHASA IEpeMeHHASA
k mpoberaet 3HaYeHsI OT 1 /10 N BKIIOUUTETHHO.

B metone toString() dbopmupyeTcs TekcToBast CTPOKa, co/epsKalias 3HaUeHus
BCEX 2JIEMEHTOB MaccuBa hinoms. /laHHas cTPOKa BO3BPAIIAETCS PE3YJIbTATOM
METO/IA.

@ HA 3AMETKY

MeTop, toString() aBTOMaTN4eCKM BbI3bIBAETCS KaxXAbll pas, koraa o6bekT
knacca Binomial nonxeH 6biTb NPUBEAEH K TEKCTOBOMY pOpMaTYy.

B rmaBHOM MeTozie TporpaMMbl KoMaHaamu Binomial A=new Binomial(5)
u Binomial B=new Binomial(10) coznarorcst o6bekThI A 1 B kiracca Binomial, mocsre wero
koMaHzamu System.out.println(A) m System.out.println(B) comep:xumoe moieii-maccu-
BOB 9THX 00BEKTOB 0TOOPAKAETCSI B OKHE BBIBO/IA.

PesynbTat BeITIOTHEHNUS TPOTPAMMBbI TAKOH, KaK TTOKA3aHO HUKE.
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Pe3ynbTaT BbINOMIHEHUSA NPOrpPaMMbl (U3 NUCTUHra 8.7)
|1]5]10]10]5]1]
|1]10]45]120| 210|252 | 210|120 |45]10] 1]

[TepBasi cTpoka mpejacTaBisieT coboit Habop OMHOMHMATBHBIX KOd((hHUIEH-
T0B CY11put 7 = 5, a BTOpast CTPOKA COLEPKUT 3HAYCHIs] GUHOMHUAIBHDBIX KO-
abdunuentos mpu n = 10. B 0boux ciayvasx BepXHUiT HHIEKC k TIPUHUMAET
suayenus ot 0 10 7.

Maccus 00beKToB

[Ipu cosmannu MaccuBa OOBEKTOB MACCUB CO3/IAETCST M3 OOBEKTHBIX Iepe-
MEHHBIX, a YK€ 3aTeM B KaXKIYI0 M3 MEPEMEHHBIX 3alKUChIBAETCS CCHLIKA
Ha 00bexT. [lajee MbI PacCMOTPUM HEGOJBIION IIPUMED, CBI3AHHBIN, Kak
W B IPEIbIAYIIEM CJIydae, ¢ BblYMCIeHneM OMHOMMAIbHBIX KOa(duImeH-
ToB. TonbKO eciu B IpuMepe u3 JUCTUHTA 8.7 OMUCHIBAJICS KJIACC C TTOJIEM-
MacCHBOM, TO Tenepb OyAeT CO3/aBaThCsl MACCUB U3 0OBEKTOB, Y KaxkKOTO
13 KOTOPBIX UMEETCST YMCJI0BOE TT0JIe, 3HAUEHUE KOTOPOTO BBIYHCIISIETCS KAK
3HauYeHre OMHOMMATBHOTO KOad duIneHTa. PaccMOTpUM IIporpaMMHBIN KOJL
B suctuHTE 8.8.

Jinctunr 8.8. NMporpammHbiii ko npoekTa ArrayOfObjectsApplication
// Knacc ¢ uenouncneHHbIM nonem:
class MyClass{
// 3aKpbiTOE LienoymucneHHoe none:
private int number;
// KoHctpykTop:
MyClass(int n){
number=n;
}
// MeTog AN CYNTHIBAHUA 3HAYEHMS NONA:
int get(){
return number;
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// TnaBHblit knacc:
class ArrayOfObjectsDemo{
// Cratnyeckuii MeTog ANs CO3AaHMS MAacCuBa 00BEKTOB:
static MyClass[] createBinoms(int n){
// Co3naeTcs MaccuB u3 06BEKTHbIX NEPEMEHHBIX:
MyClass[] bins=new MyClass[n+1];
// Co3nanne 06bekTa, CChiKa Ha KOTOPbIN 3anuchiBaeTca
// B HauanbHblit INEMEHT MaccuBa:
bins[0]=new MyClass(1);
// Co3paxue 00BEKTOB 1 3an0NIHeHHe MacCuBa:
for(int k=1;k<=n;k++){
// Co3paetcs HoBbIl 0OBEKT U CCbINKA HA HETO
// NpUCBAMBAETCA 3HAYEHUEM INEMEHTY MACCHUBA:
bins[k]=new MyClass(bins[k-1].get()*(n-k+1)/k);
}
// Pe3ynbtar MeTopa:
return bins;
}
// Cratuyeckuit MeTo AN 0TOOPaXEHNA 3HaueH it noneli
// 00beKTOB, YOPMUPYIOLLUX MACCUB:
static void show(MyClass[] objs){
// HauanbHoe 3HaueHue TeKCTOBOI NepeMeHHOIA:
String txt="| ";
// B TEKCT BONMCHIBAKOTCA 3HAYeHUs noneit 00bEKTOB,
// Kotopble hopMUPYIOT MACCUB, NEPeaHHbIil
// apryMeHTOM METOAY:
for(int k=0;k<objs.length; k++){
txt+=objs[k].get()+" | ";
}
// OTobpaxeHue coobLieHNs B OKHe BbIBOAA:
System.out.println(txt);

}
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// TnaBHblit METO NpOrpaMMbi:
public static void main(String[] args){
// Co3paHue MaccuBoB U3 00BEKTOB:
MyClass[] A=createBinoms(5);
MyClass[] B=createBinoms(10);
// 0TobpaxeHue 3HaueHuit noneit 06bEKTOB U3 MACCUBOB:
show(A);
show(B);

Pesynbrat BeImoHEHNS TPOTPaMMBbI (DAaKTUUECKU TaKOH JKe, KaK U B TIPe/Ibl-
IYIIEM CIyJae:

Pe3ynbTaT BbINOJIHEHUS NPOrpamMmbl (U3 NMCTUHra 8.8)
|1]5]10]10(5]1]|
| 1|10 45120 | 210|252 | 210|120 45| 10| 1]

[Ipoananuaupyem mporpaMMHbIi KO ipuMepa. Bo-11epBbIX, MBI UCTIOIb3YEM
kiacc MyClass, B KOTOpOM 0OBSIBIEHO 3aKPBITOE TEJNOUHUCTIEHHOE TI0JIe number,
€CTh KOHCTPYKTOP C OHUM apryMeHTOM (3HaueHue, TPUCBANBAEMOE TIOJTIO)
1 elle TpefycMoTper MeTos get(), BO3Bpalaonuii pe3yIbTaToM 3HAYCHUE
TIEeJIOYNCTEHHOTO TOJIS.

@ HA 3AMETKY

Takum 006pa3oMm, 3HaYeHue nons number onpenensieTcs Npu co3gaHum
06bekTa, Nocsne Yero 3HaYeHme Nosst HEM3MEHHO. [1n1s CHMUTbIBAHUS 3Ha-
4YeHUs NOoNs NCMONBL3YETCA METOA, get().

B xmacce Array0fObjectsDemo omcbrBaeTcst rraBHBINM MeTO Main() U etiie Ba CTa-
TUYEeCKUX MeToza. Meto createBinoms() ripeHazHavyeH /1Jist CO3/[aHKsI MacCHBa
00BEKTOB. APryMEHTOM METO/y IepeaaeTcs HeJOYMCAeHHBINH mapamMmerp n,
KOTOPBIiT COOTBETCTBYET HIKHEMY HHIEKCY OMHOMHUAIBHBIX KOA(bUIeH-
TOB, KOTOPBIMH 3aTIOJHSIOTCS TOJIsT 00beKTOB, (POPMUPYIONINX MaccuB. Pe-
3yJIBTATOM METO/[ BO3BPAIIIAET CCHIIKY Ha MACCUB, COCTOSTINN U3 00hEKTHBIX
nepeMeHHbIX Kiacca MyClass (TToaToMy TUIT Pe3yJibTaTa METO/A O Pe/IeTISIeTCS
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uHcrpykimeit MyClass[], B KoTopoil 1ycTbie KBajipaTHble CKOOKHM CBUAETE b-
CTBYIOT O TOM, YTO pedb WeT He 00 0OBEKTHOW nepeMeHHON Kiaacca MyClass,
a0 [epeMeHHOI MacCHBa, 9JIEMEHTAMU KOTOPOTO SIBJISIIOTCST 00bEKTHbIE Iepe-
MenHble Kiacca MyClass). B tesre Mmetoma komanmoit MyClass[] bins=new MyClass[n+1]
CO3/IaeTCst MACCUB pasMepa N+l, a sieMeHTaM1 MacCHBa SIBJISTIOTCSI OOBEKTHBIE
nepemennbie kinacca MyClass. Ho moka 4To ajieMeHTaM MaccuBa He TTPUCBOEHbI
snavyenus. Komangoii bins[0]=new MyClass(1) cosmaercst oObekT Kaacca MyClass,
TTorio number KOTOPOTO TIpUCBanMBaeTcsA 3HaueHne 1 (apryMeHT KOHCTPYKTO-
pa), a CChIIKA Ha CO3/IaHHbII OOBEKT MPUCBAMBAETCS 3HAYEHNEM HauyaJlbHOMY
3JieMeHTY (C HyJIeBBIM MHIEKCOM) MaccuBa bins. IIpoune amemeHTs MaccuBa
3aI0JIHSIOTCS TIPU BBINIOJIHEHUU OIlepaTopa IHKJa. TaMm WHieKcHas repe-
MeHHast k mpoberaer 3HaYeHUsT OT 1 /10 N BKIIOUUTENHHO, U 32 KasKIblil IIUKJI
BbITIOJIHSAETCS KoMaH 1a bins[k]=new MyClass(bins[k-1].get()*(n-k+1)/k). C ee momotpio
cosziaercsi HOBbIN 00beKT Kiacca MyClass, mpuuem apryMeHTOM KOHCTPYKTOPY
niepenaetcs Beipaskenne bins[k-1].get()*(n-k+1)/k. B aTom BBIpakeHNM WHCTPYK-
1ueii bins[k-1].get() cumThiBaeTCst 3HAYEHME OIS NUMber IIpebIAYIero oobeKTa
B MacCHUBE, [10CJI€ Yero OHO YMHOsKaeTcst Ha (n-k+1)/k u B pedyJibraTe mosyda-
eTcsl 3HAYEHMe Ui O4epelHoro OunoMuanbHoro kosdduiuenra. Ilocue 3a-
MOJIHEHUs MaccuBa bins OH Bo3BpalaeTcs pe3yabTaToM MeToa createBinoms().

Cratuueckuii MeToz show() He BO3BpAIlaeT Pe3yIbTaT, 2 APTYMEHTOM eMy Tie-
peaeTcst MacCuB U3 0ObEKTHBIX epeMeHHbIX Kaacca MyClass (aprymenT orm-
ca uHcTpykiuei MyClass[] objs — To ecTh Ha caMOM JieJie 3TO TIepeMeHHast Mac-
CHBa, COCTOSIIErO U3 0OBEKTHBIX MepeMeHHbIX Kiacca MyClass). TIpu BbizoBe
MeTo/la 0TOOPaKAIOTCsl 3HAYECHUS 1M0JIell 0OBEKTOB M3 MacCHUBa, KOTOPBIN
nepesial apryMeHToM Metony. IIpu aToMm A7t cunThIBaHUS 3HAYEHUS TTOJIS
number 13 0ObEKTa, CChIJIKA Ha KOTOPbIN 3amucana B ajeMenT objs[k] Mmaccusa
MBI HCTIOJIb3yeM UHCTPYKITHIO objs[k].get(), To ecTh BbI3BIBaEM 13 COOTBETCTBY-
fo1ero oobekta MeTo get().

B rmaBHOM wMetome mporpammbl  koManmamu  MyClass[] A=createBinoms(5)
u MyClass[] B=createBinoms(10) cosmaeTcs maBa MaccuBa, a KoMmaHmamu show(A)
u show(B) B okHe BBIBO/Ia OTOGPaKAIOTCS OMHOMUAIbHBIE KOO (MUIIUEHTBI.

Lleno4yka o6beKkToB

Emte oxuH criocob opranusanuu 00beKTOB, He TI0APasyMeBaroNInil IIpUMeHe-
HUST MACCHBA, COCTOMT B TOM, YTO CO3/IAETCS «I[ET0YKa» 0OBEKTOB: 9TO IPYIIIa
00BEKTOB, B KOTOPOIT KasK/Iblil 00BEKT (32 MCKIIOUEHNEM ITOCIEIHETO) COMEP-
JKHT CCBIIKY Ha IPYToii 00beKT. [IprMeHeH e TaKoTo MOAX0/a MTPOUJLITIOCTPH-
pyeM Ha pumMepe. PaccMoTpuM mmporpaMMHBIE KO/ M3 JTUCTUHTA 8.9.
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Jinctunr 8.9. NMporpammHbiii kop npoekTa ListOfObjectsApplication
// Knacc ans co3nanus 00bEKTOB B LiENoYKe:
class MyClass{
// Lenouncnenxoe none:
int number;
// Ccbinka Ha cnepyloluii 06bEKT B Lienouke:
MyClass next;
}
// TnasHblit knacc:
class ListOfObjectsDemo{
// CTatnyeckuii MeTog ANA CO3AAHNA LIENOYKM 0OBEKTOB:
static MyClass createList(int n){
// Co3paHue nepBoro oObekTa:
MyClass obj=new MyClass();
// enouncnexxoe none nepeoro 06bekTa:
obj.number=1;
// Ccbinka Ha nocnepHuit (1 noka Yto eMHCTBEHHBIN)
// 0BbEKT B LienoyKe:
MyClass t=obj;
// Co3naHue Lenoyku 06beKToB:
for(int k=1;k<=n;k++){
// Co3aeTcs HoBbIil OGBEKT U CCbINKA Ha HEro
// 3anuceiBaetca B none next nocnepHero (Ha
// BaHHbIi MOMEHT) 06bEKTa B LienoyKe:
t.next=new MyClass();
// BblunCneHe 3HaYeHs YNCIOBOTO NONS BHOBb
// co3nanHoro obbekTa:
t.next.number=t.number*(n-k+1)/k;
// Co3aHHblii 00BEKT CTAHOBUTCS NOCAEAHUM 0OBEKTOM
// B Lienoyke 06beKToB:
t=t.next;
}

// NycTas ccvinka s nons next nocnegHero
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// 00beKTa B Lenoyke:
t.next=null;
// Pe3ynbTar MeToia — CCbiNKa Ha NepBblit 06bEKT
// B uenoyke:
return obj;
}
// Cratnyeckuii MeTo Ans 0TOOPAXKEHMSA 3HAYEHNIA YUCNOBbIX
// noneit 06bEKTOB U3 LENOYKH:
static void showList(MyClass obj){
// HauanbHoe 3HayeHue TEKCTOBOW NepeMeHHOI:
String txt="] ";
// Ccbinka Ha nepBblit 0GBEKT B Lenouke:
MyClass t=obj;
// Dobasnenue Kk TeKCTY 3HaYeHUi YUCNOBLIX NONE:
do{
// K TeKcTy OnuUCHIBAETCA 3HAYEHUE YNCTIOBOMO NOAA
// 06beKTa, Ha KOTOPbIN CCINAETCA nepemeHHan t:
txt+=t.number+" | *;
// NepemenHas t yka3biBaeT Ha CeyloLuii 06bekT:
t=t.next;
}while(t!=null);
// OTobpaxeHue 3HaueHuit GUHOMUANbHBIX KOIDOULUEHTOB:
System.out.println(txt);
}
// TnaBHbIil METOZ NPOrpaMMbl:
public static void main(String[] args){
// Co3paxue Lenoyek 00beKToB:
MyClass A=createlist(5);
MyClass B=createList(10);
// 0To6paxeHue GUHOMUANbHBIX KOIDHULMEHTOB:
showList(A);
showList(B);
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PeByJIbTaT BBIIIOJIHEHUA IIPOrPpaMMbl UMEET BIIOJITHE 3HAKOMBII BU:

Pe3ynbTaTt BbiNOJIHEHUSA NPOrpamMmbl (U3 nMcTuHra 8.9)
|1]5]10]10]5]1]
|1]10]45|120| 210|252 |210|120|45]10]|1]

Y106bl yIIPOCTUTH IIPOrPAMMHBII KOJI ¥ HE OTBJIEKAThCS Ha BTOPOCTEIEHHbIE
MOMEHTBI, MBI B HEKOTOPBIX MECTaX CYIIEeCTBEHHO YITPOCTUIN TPOTPAMMHBIT
koJl. B wactHOCTH, MBI MCIIOJIb3yEM OY€Hb IIPOCTON Koj Jjist Kiacca MyClass,
Ha OCHOBE KOTOPOTO CO3/1aI0TCsT OOBEKTHI JIJIsT 1IeT0uKKn 00beKTOB. B Kiracce
0OBSIBJIEHBI BCETO JIBA OTKPBITBIX IOJISI: 1IEJIOYMCJIEHHOE TI0JIe number jiist 3a-
[MCU 3HAYEHUs OUHOMUAIBLHOTO KOd(UIMEHTa U 110JIe Next, sIBJISOIeecs
CChLIKOI Ha 06bekT Kaacca MyClass. TakuM oOpasoM, Kax/blii 0ObeKT Kiacca
MyClass MoskeT cojepsKaTh YMCIOBOE 3HAYEHUE U CCBLIKY Ha APYroit 00bekT
TOTO ke KJIacca.

B knacce List0fObjectsDemo omrcbiBaeTcst TpU CTATUYECKUX METO/IA: OUH U3 HUX
TJIABHBIN METO/I TPOrPaMMBbI Main(), a KpoMe HeTo ere MeTobI createlist() (me-
TOJI JIJISI CO3/IaHus 1enoYKu 00beKToB) 1 showlist() (MeTox 11t oToOpakeHus
3HAYEHUIT YUCITIOBBIX M0JIeiT 00bEKTOB, (DOPMUPYIOIINX IIEMOYKY 0OHEKTOB).

Craruveckuii Metoj createlist() mo3BoJisieT co3maTh 1EMOYKY 0OBEKTOB KJac-
ca MyClass. PesysibTaToM METO/| BO3BpAIaeT CChUIKY Ha MePBbIil 0OBEKT B Iie-
nouke. [lenouka hopMupyeTcs 1O CIeayroneMy IPUHIIAITY: TIePBbI 00bhEKT
COZIEPIKUT CCHUIKY (B TT0JI€ next) Ha BTOPOI 0OBEKT, BTOPOil 0GBEKT COMEPIKUT
CCBIIKY (B CBOEM TIOJTe next) Ha TPeTuil 0ObEKT, TPETHiT 0GBEKT CCHLIAETCS Ha
YyeTBePThIi 00beKT, U Tak gajee. IlocaenHmii 0OObEKT B IIEIIOUKE HE CChLIAETCS
HU Ha KaKOil HHOI 00bEKT, TI09TOMY €ro MOJIF0 Next 3HaYeHneM IIPUCBaNBaeT-
cs mycras cebuika null. Yucmosble 1mosist 0GbeKTOB B LIEMOYKE COAEPKAT 3Ha-
YeHUst OMHOMUATBHBIX K03 uiimeHToB. HIKHMIT HHAEKC A1 OMHOMMIAIb-
HBIX K03 OUITUEHTOB OIPEIETISETCS 1eJOUNCAEHHBIM apryMEHTOM N METO/IA
createlist() (cOOTBETCTBEHHO, KOJIMYECTBO OOBEKTOB B IIEIIOYKE PAaBHO N+1).

B tene metona createlist() komanmoit MyClass obj=new MyClass() cosmaetcst mepBbrit
ob6bekT B 1enouke. Komanoii obj.number=1 mprcBanBaeTcs 3HadeHHe IOJIIO
number ganHOro 0O6BeKTa (GUHOMUAIBHBII KOO MUIIHEHT C: =1). Kpome ato-
T0, JIUIs BBITIOJTHEHUST UTEPAITMOHHOI MTPOTIE/LYPhI, HAM MOHATOOUTCS 00BEKT-
Hast mepemernas kiaacca MyClass, B KoTopyto MbI OyieM 3aiChIBaTh CCHLIKY Ha
MOCJIEIHUI BJIeMEHT B 1ierouke. [1oaToMy Takast iepeMeHHast O0bsIBIISICTCS
U MHUIMaIu3upyercs komanzoit MyClass t=obj. HauapabiM 3HAaUEeHUEM TIEpe-
MEHHOW t SIBJISIETCST CCBLTKA Ha 0OBEKT 0bj, ITOCKOJIbKY ITOKA YTO OH SIBJISIETCS
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He TOJIBKO TIEPBBIM, HO OTHOBPEMEHHO W TIOCTIETHUM 3JIEMEHTOM B II€TIOYKe
00BEKTOB. 3aTeM 3aIyCKaeTcsi orepaTop MUK, B KOTOPOM WHAEKCHAS Tie-
peMmenHast k ipoberaeT 3HaueHust OT 1 10 N BKIIOUYUTETBHO. 3a KaXKIbIH IIUKJI
KoMaH 101 t.next=new MyClass() cosmaeTcst HOBBIIT OOBEKT B IENMOYKE U CCHIIKA
Ha HETO 3aMUCHIBAETCS B 110JIe Next 0ObeKTa, Ha KOTOPBINA B JAHHBIH MOMEHT
cepltaercs mepeMentast t. [locsie cosmanst HOBOro 0ObeKTa ¢ TIOMOIIBIO KO-
MaH/IbI t.next.number=t.number* (n-k+1)/k moJrio number sToro oOGbeKTa IpUCBanBaeT-
cs1 3HAYEHEe 0UYePeHOTO GUHOMUATLHOTO KoahduinenTa. B manHom cirydae
MBI HCXOLUM 13 cootrotrernst Cr = C'-(n — k + 1) /k 1151 GUHOMHATBHBIX
koadduimenTos. B mmosre number o6bekTa t 3anucano sHaveHne Koahduiinen-
Ta C:%, a 3HaueHue KoadduirenTa C: 3aIMChIBAETCS B I0JIe number Toro 00b-
€KTa, CChIJIKA Ha KOTOPBII COEPIKUTCS B 110JIe next oObekTa t (CChlJIKA Ha TOT
00beKT maercst BoipaxkenneM t.next). HakoHerl, B pe3yJibTaTe BBITOJHEHMS
KOMaH/IbI t=t.next mepemMeHHas t «mepeGpachiBaeTCsI» Ha TOT OOBEKT, CChLIKA
Ha KOTOPBII COMEPKUTCS B MOJIE Next — TO €CTh MbI CO3/IaIi HOBBIN OOBEKT,
U Terepb OH MOCJETHUN 00BEKT B IEMOYKe.

[Tocie 3aBepiiieHUs OTIEpAaTOPa IUKJIA BCE 0OBEKTHI B IIETIOYKE CO3/IAHbL. Y ITHX
00BEKTOB 3aII0JHEHbI YKCIIOBbIE 10JIst. He IprcBoeHo ToJIbKO 11oJ1e next camo-
ro nocJsieiHero oobekTa B renouke. CeblIKa Ha MOCJAEAHUI 0GBEKT B IENOYKe
coliepKUTCs B iepeMenHol t. [ToaTomy mpu BeIToTHEHNT KOMaHBI t.next=null
MocJIe orepaTopa MUKJIA ToJie Next MOCJIeHET0 0ObEKTa B IETIOUKE MOJTydaeT
3HaueHueM 1ycTyio cchiky null. [Tocnemnneit komanmoii return obj B Teste MmeTona
createlist() pe3ysibTaTOM BO3BpPAIAETCSI CChIIIKA HA EPBBIN 0OBEKT B IEMOUKE.

Crarnuecknii Mmeton showlist() He Bo3Bpamaer pe3ybTaT, a apryMeHTOM Me-
TO/LY TIepeIaeTCst TEPBhI 0OBEKT B TeMoUKe 06BHEKTOB (0603HAYEH KaK 0bj).
DopmanbHO 9T0 TPOCTO 0OBEKT Kinacca MyClass, HO TOCKOJIBKY KasK1blil 00bEKT
JIAHHOTO KJIACCA MMEET TI0JIe Next, TO 371eCh Mpo0JIeM He BO3HUKAET.

B Tesie MeToa hopMupyeTCs TeKCTOBOE 3HaueHre (00beKTHas TlepeMeHHast txt
KJ1acca String), cozeprkaiiiee 3HaueHUS YHCIIOBBIX T10JI€ii 0GBEKTOB U3 IIETIOYKH,
a 3aTeM 9TO TEKCTOBOE 3HaueHne 0ToOpaskaeTcs B OKHe BbiBoa. [lJist iepeGopa
0OBEKTOB B IIEMIOYKE UCIIOJIb30BaH oneparop Iuka do-while 1 oobexTHas epe-
MenHas t kmacca MyClass, HauaabHOE 3HAYEHNE KOTOPOH SIBJISIETCST CCHIIKON Ha
nepBbIil 0OBEKT B IeNouKe. B Tese omeparopa nmuka KoMaHoii txt+=t.number+" | "
K TEKCTY JIOTIMChIBAETCSI 3HAYEHUE TI0JIs number o0ObeKTa, Ha KOTOPBIN (Ha JaH-
HBIII MOMEHT) CChIJIaeTCsT TiepeMeHHas t, TIocjie Yero ¢ MOMOIIb KOMaH/Ibl t=t,
next aHHas HepeMeHHas <«IepeOpachlBaeTCss» Ha CJAEAYIONIUNA 00bEeKT B Iie-
nouke. OnepaTop MK/ BbINOJIHIETCS 10 TeX MOoP, oKa He OyAeT AOCTUTHYT
nocJiefHUI 0OBEKT B IENOYKe — TO eCTh TI0Ka UCTUHHO ycsoBue tl=null. 3xech
MBI Y4JIH, 4TO MOCJIe J0OABIEHNS B TEKCT YUCIOBOIO 3HAYEHHSI U3 OCJIETHETO
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00beKTa B IEMOYKe MepeMeHHast t IToJIyYuT HOBOE 3HAYEHKE U3 TIOJIst Next 00b-
eKTa, a JIJIS TIocJIeIHero 0ObeKTa B 1oJie next 3ammcano 3Hadenue null.

[Tocne Toro kak TekcToBOe 3HAUeHUE C(POPMHUPOBAHO, KOMAHION System.out.
println(txt) oHO 0TOOpasKaeTcst B OKHE BHIBOJIA.

B riaBHOM MeTO/1€ TPOrPaMMbI MbI CO3/IAEM JIBE HEMOYKH 0OBEKTOB, JIJIS 4Er0
ucrosb3oBaibl KoMaHbl MyClass A=createlist(5) u MyClass B=createlist(10). OToGpa-
JKAIOTCST 3HAYEHMSI YNCJIOBBIX T10JIei 0GBEKTOB U3 TIEMOYeK MOCPEICTBOM KO-
Man showList(A) m showList(B).

BHyTpeHHue knaccbl
Y mens ecmo npeﬁﬂomeuue. Iloxa mvt oxonua-
MenvbHO He CEBUXHYAUCL — noudem, nocuoum 6 <Bo-
POHOM KOHE».

Hs x/¢p <31 uronas

Kirace Mosket GbITh OTIMCaH BHYTPH APYTOro Kiaacca. Takoii Kirace HazblBaeTcst
enympennum. Kiace, B KOTOpOM onucaH BHYTPEHHUH Kiacc, OyieM Ha3bIBaTh
BHEWHUM TITU KAACCOM-Koumelnepom. T TaBHast ¥ JAT€KO He OYeBUHAST OCO-
GEHHOCTH BHYTPEHHETO COCTOUT B TOM, YTO OH MIMEET JOCTYII K TOJISIM 1 METO-
naM BHelHero kiacca. [Ipu 3ToM u3 BHEITHEro Kacca HeT TPSIMOTO JIOCTYIa
K TMOJISIM U METOJIaM BHYTPeHHero KJacca (O[HAKO JOCTYI K TAKUM TIOJISIM
U METO/IaM MOKHO MOJTIYYHUTh TOJIBKO Yepe3 00beKT BHYTPEHHETO KJIacca).

@ HA 3AMETKY

Janee Mbl pacCMOTPMM [O0CTATOYHO MPOCTON MOAXO[A OTHOCUTESNbHO
NCMNONb30BaHUS BHYTPEHHEro HectaTMyeckoro knacca. Kpome Hecta-
TMUYECKUX, CYLLECTBYIOT 1 CTaTUYEeCKNE BHYTPEHHWE (BJIOXEHHbIE) Knac-
Cbl (06BSABAAOTCS C KNOYEBBLIM CTOBOM static). [MaBHas nx 0coGeHHOCTb
COCTOWT B TOM, YTO [IOCTYM B TAKMX KJlaCCax €CTb TOJIbKO K CTaTUYECKNM
NnosisiM BHELLHEro knacca. Mbl pacCMOTPUM BHYTPEHHME HECTaTUYeCKue
knaccbl. Takxe cniegyeT OTMETUTb, YTO KJ1acc B Java MOXeT 06 baBAATLCS
1 B MeToaax. Takmne Knacchl 0ObIMHO HA3bIBAIOT JIOKA/IbHLIMM.

B xauecTBe mpuMepa NCIIOIB30BaHNS BHYTPEHHUX KIACCOB PACCMOTPHM CJle-
JYIOIILYTO 3a/[a4y, B KOTOPOU BBIUMCJISIETCSI KTOTOBAsi CyMMa 110 GAHKOBCKOMY
BKJay. MITak, HEKOTOPBIN 110JIb30BaTeJb Pa3MelaeT ONpe/leIeHHYIO JeHeXK-
HYIO CyMMY Ha JIerio3uT B 6aHK. HeoOX01MMO BBIYUCIUTH CyMMY, KOTOPYIO OH
MOJIYYUT B UTOre. MBI UCXOIUM U3 TOT'O, YTO €CJIU N3BECTHA Haya/IbHAsl CyMMa
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BKJIa/Ia /1, TOZI0OBAS MIPOIEHTHAS CTaBKa 7 (B MPOIEHTax) 1 BpeM: ¢ (B rofax),
Ha KOTOpOe pasMellaeTcs BKJIAJ, TO uTorosas cymma pasua m(1 + r/100)".
3ajtaua mpocTasi, HO PelaTh ee Mbl Oy/1leM HeTpUBUAIbHBIM 00pa3om. B vacr-
HOCTH, MBI OTTUIIIEM BHENTHUH Kiacc BankAccount, B koTopom oruiiieM BHYTPeH-
Huit Kiacc Person. Y kiracca BankAccount, kpome mipodero, GyeT YHUCI0BOE TI0Je
rate, oTrpeiesisTIoTIiee TOOBYIO TIPOTIEHTHYTO cTaBKy. Takxke B kiracce BankAccount
Gyner noste fellow, stBistioneecst 06bekTOM (0OGBEKTHOI TIEPEMEHHOI ) BHYT-
penHero kiacca Person. THdopmarust 06 iMeHM BKJIa[4MKa, HA4aJIbHO cyMMe
BKJIa/Ia ¥ BpEMEHH, Ha KOTOPOE Pa3MeIaeTcs BKJIA/, OMpeesaeTcs TOMsIMA
k7acca Person. Temeps paccMOTpuM TpOrpaMMHBIH Koz B inctuaTe 8.10.

Jluctunr 8.10. MporpammHbiii kop npoekTa UsinglnnerClassApplication
// Cratnueckuii umnopr:
import static javax.swing.JOptionPane.*;
// BHewHwii knacc:
class BankAccount{
// Yncnosoe none (NpoweHTHaA CTaBka):
double rate;
// None — 06bEKT BHYTPEHHETO Knacca:
Person fellow;
// KoHctpykTop:
BankAccount(String name,double money,int time,double r){
// NpolieHTHas cTaBKa:
rate=r;
// Co3patue 00beKTa BHYTPEHHErO Knacca:
fellow=new Person(name,money,time);
}
// MeTop, anst 0T06paeHus ManoroBoro KoHa ¢ CO0blLeHNeM:
void show(){
showMessageDialog(null,
// TeKcT cooblierus (aBTOMATUYECKM BbI3bIBAETCA
// metog toString() ans knacca Person):
fellow,
// Ha3BaHue okHa:
"Neno3ut",
// Tun okHa:
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INFORMATION_MESSAGE
);
}
// BHYTpeHHMiA knacc:
class Person{
// TekctoBoe none (mMs BKNagunka):
String name;
// HauanbHas cymma:
double money;
// Bpems, Ha KOTOPOE pa3MelLaeTcs BKNAg:
int time;
// MeTog Ans BLIYUCNEHUS UTOTOBOW CyMMbl:
double getMoney(){
// NepemeHHas 1ns 3anucK pesynbTara:
double s=money;
// Bbluncnexue pesynerara:
for(int k=1;k<=time;k++){
s*=(1+rate/100);
}
// Y10uHeHwe pe3ynbrata (OKpyreHue o
// BBYX UMdp nocne AeCATUYHOI TOUKM):
s=Math.round(s*100)/100.0;
// Pe3ynbtar metoza:
return s;
}
// Nepeonpepenenue metoga toString():
public String toString(){
String txt="Wms: "+name+"\n";
txt+="HavanbHas cymma: "+money+"\n";
txt+="lpoueHTHas cTaBska: "+rate+"\n";
txt+="Bpema (ner): "+time+"\n";
txt+="IToroBas cymma: "+getMoney();
return txt;
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// KoHCTpyKTOp BHYTPEHHETO Knacca:
Person(String txt,double m,int t){
name=txt; // Nma Bknaguuka
money=m; // HavanbHas cymma Bknaga
time=t; // Bpema pa3meljexus Bknapa
}
}
}
// TnaBHblit knacc:
class UsingInnerClassDemo{
public static void main(String[] args){
// Co3panme 06beKTa BHEWHEro Knacca:
BankAccount ivanov=new BankAccount(
"WBaH MBakos", // Nma Bknaguuka
1000.0,  // HayanbHas cymma
5, // Bpemsa pasmelLeHus BKnaga
8.0 // NpoleHTHas cTaBKa
);
// OTobpaxeHue MHGOpMaLMK No BKNAAY:
ivanov.show();
}
}

B pesyibTate BbITIOIHEHYS IPOTPAMMBI TTOSIBJISIETCST IMAJIOTOBOE OKHO, TIPEJI-
cTaBJieHHOe Ha puc. 8.1.

@ HirA: HBaH HBaHOB
Hasanssan cymua: 1000.0
MpousHTHAA cTagea: 8.0
Bpema (ner): 5
Wroroean cyuma: 1460.33

Puc. 8.1. lnanoroBoe OkHO C MHpOpMaLMel No Bknaay

AHaju3 MporpaMMHOIO KoJia HauHeM ¢ BHyTPEHHeTo kjacca Person, onucan-
Horo B kJstacce BankAccount. Kimace Person moctaTouno mpocToii. B Hem ecTs:
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¢* TEKCTOBOE€ II0JI€ Name AJid 3allOMUHAaHWA UMEHHN BKJIAI4YMKa,
¢ IIOJIE money TUIIa double JUIS 3aIIMCH 3HAYeHUST Ha9aJIbHOM CYMMbI BKJIa/14;

* moJe time Thma int Ay1g 3amcy 3HaYeHUS UHTEPBaja BpeMeH! (B rojax),
Ha KOTOPOE Pa3MeIaeTcst BKIA;

* KOHCTPYKTOP C TpeMd apTyMeHTaMu;
* Metoj getMoney() 1715t oTIpeiesIeH s UTOTOBOI CYMMBbI 110 BKJIALY;

* B KJIacce TepeoripesiensgeTcs MeTo/ toString().

OcobGeHHOCTh KO/Ia KJacca B TOM, 4TO B Metonax getMoney() u toString() wc-
HOJIb3YeTCsI CChliIKa rate (IIPOIlEHTHAsI CTaBKa) HA TI0JIe BHEIIHEro KJjacca
BankAccount.

Yro kacaercs kimacca BankAccount, To B HeM Kpome 1oJis rate U BHYTPEHHETO
KJ1acca Person orucan KOHCTPYKTOP € YeTBIPHMST apryMeHTaMu U MeTo/1 show(),
IpeHasHaYeHHbII 711 0TOOpaskeHnsT HH(BOPMAIUU 0 BKJIaLy. YTo0sl mo-
HSITh «B3aUMOJIEHCTBHE> BHYTPEHHETO U BHEINIHETO KJIACCOB, MMEET CMbICI
MPOAHATM3NPOBATD TIPOIeCC co3ianmst o0bekTa Kiaacca BankAccount (Hampu-
Mep, oObeKTa vanov B IJIaBHOM MeToje MporpaMmbl). [TOHSITHO, 4TO BBI3bI-
BaeTcsl KOHCTPYKTOP Kjacca. Mcexons u3 Koma KOHCTPYKTOPA, TPHUCBAaNBa-
eTcst 3HaYeHne TOJo fate U elte cosaaercst 0ObeKT Kiacca Person, cehlika Ha
KOTOPBIN 3anuchiBaercs B moie fellow. ¥ o6bekra fellow mmeroTcs mosts name,
money, time, a Takske meton getMoney() (1 mepeornipenenerubIil MeTos toString()).
Korza u3 o6bekra Kiaacca BankAccount BerasiBaeTcst MeTos show(), TO B KauecTBe
0TOOpakaeMOro B IMAJIOTOBOM OKHE TEKCTa yKasaHa cChlika Ha toste fellow.
Jlnst npuBenenust o6bekta fellow K TekcTOBOMY (hopMarty BBI3BIBAETCST METOJ
toString(), B KOTOpOM, B CBOIO O4epejib, BbI3bIBAETCSI MeTO/ getMoney() 1 BbIOJI-
HsIeTCsI IpsaMoe obpalienne K 1100 rate o6bexra kiaacca BankAccount. Takum
o6paszom, 00bekT fellow BHyTperHero kiacca Person mMeeT TOCTYII K TIOJIIO rate
Toro o6bekTa Kiacca BankAccount, B koropoM o6bekT fellow siBiisercs mosem.

AHOHMUMHBIE KNlaCCbl

— 9mo 6bespaccydcmeso! Tebs moznu yeudemn!
— Huuezo cmpawrozo, coumym 3a 06bIKHOBEHHOE
npusuodenie.

U3z /¢ «Tom camviiit Mionxzaysen»

HOCT&TO‘-IHO YaCTO BO3HUKaET H606XO[[I/IMOCTB B CO3/JlaHNU KJj1acca, KOTOprﬁ
HCIIOJIb3YETCA B IIpOrpaMMe O,Z[I/IH-elII/IHCTBeHHblf/'I pas. B rakux ClIydadax
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HEPEJKO UCIOJb3YIOT AHOHUMHbLE KAACCHl — KJIACCHI, Y KOTOPBIX HET «CO0-
CTBEHHOTO MM€HM». MBI pacCMOTPUM JiBa crocoba CO3MaHusT aHOHUMHbBIX
KJIACCOB: IIyTeM HaCJIeIoBaHusT a0CTPAKTHOTO KJlacca U MyTeM Pean3aliiun
nHTepdeiica.

Co3paHne aHOHMMHOIO KJlacca nyTeM HacnenoBaHus
aGcTpakTHOro cynepknacca

JlomycTiM, MMeeTCsT HEKOTOPbI abGCTPaKTHBIN KJAacC, KOTOPHIA Ha30BeM
ycaoBHO Cynepknacc. AHOHMMHBIN KJace OyeM co3iaBaTh HacjenoBaHue (y-
nepknacca. Ho Ha camom Jiesie co3anre aHOHMMHOTO KJIacca TOofipa3yMeBaerT,
4TO Ha OCHOBE ATOTO AHOHUMHOTO KJIacca cpasy ke co3zuaercst 00bekT. JIpy-
TUMU CJIOBaMH, HET CMBICJIA TOBOPUTH 00 ONMCAHUK AHOHMMHOTO KJIACCa,
ecJIi pevb He UeT O co3anun oObekTa. B npunimme, 00beKT TOKE MOKET
ObITh aHOHUMHBIM. HO MOJKeT ObITh 1 TaK, 4TO CCHLIKA HA OOBEKT, CO3/IAaHHBII
Ha OCHOBE aHOHMMHOTO KJIACCa, 3alMChIBACTCS B OOBEKTHYIO TIEPEMEHHYIO.
Ccplka Ha 0OBEKT aHOHUMHOTO KJTacca MOJKET OBITD 3alliicaHa B MepeMeH-
nyio Cynepknacca, Ha OCHOBE KOTOPOTO «KOHCTPYHPYETCS» aHOHUMHBIN Kacc.
Vcmonb3yeTcst cemayoniuii mabior:

Cynepknacc nepemenHas=new Cynepknacc(aprymenTsi){
// Onucanue meto08

|3

To ecTh caMa KOHCTPYKITUST CO3/[aHKsi 00bEKTa Ha OCHOBE aHOHMMHOTO KJIac-
ca HAaUMHAEeTCH, KaK U MOJOKEHO, C UHCTPYKITUHU New, TTocje KOTOPOH yKa3aH
KOHCTPYKTOpP CyIepKJacca, a B (PUTYPHBIX CKOOKaX — KOJI, COAEPsKaIInit
onucanue abcTpakTHIX MeTo0B. Ecii peub uaer 06 aHOHUMHOM 00bEKTE,
CO3/IaHHOM Ha OCHOBE aHOHWMHOTO KJacca, TO, CKOpee BCEro, Takoi aHo-
HUMHBIH OOBEKT MePeIaeTCst apryMEHTOM KaKOMY-TO METOLY WJIU U3 HETO
CaMOTr0 BBI3BIBAETCST METO. B JI060M ciTydae MCHOIb3YeTCsT KOHCTPYKITHS
BHUA:

new Cynepknacc(aprymenTsl){

// Onucaxue metogos

}

He6oub1moii mprMep, B KOTOPOM UCIIOJIb30BaHbI 00bEKTHI, CO3/IaHHbIE HA OC-
HOBE aHOHMMHOTI'O KJIacca, KOTOPbIiA, B CBOIO OY€pe/b, CO3/IA€TCSI HA OCHOBE
abCTPaKTHOTO CyTIepKJacca, puBeieH B auctunre 8.11.
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Jinctunr 8.11. NporpammHbiii kog npoekTa AnonymousClassApplication
// ABCTpaKTHbI cynepknacc:
abstract class Base{
// TekctoBoe none:
private String name;
// KoHcTpykTop:
Base(String txt){
name=txt;
}
// MeTog nst 0TOOpaeHMs 3HaYeHNs TEKCTOBOrO NONs:
void show(){
System.out.println("Nma obvekTa: "+name);
}
// 06bsBneHMe abCTPaKTHOrO MeToa:
abstract void hello();
}
// TnaBHblit knacc:
class AnonymousClassDemo{
public static void main(String[] args){
// Co3paHue 06beKTa aHOHUMHOTO Knacca:
Base obj=new Base("KpacHbiit"){
// Onucaxue abcTpakTHOrO METOAA U3 CynepKacca:
void hello(){
System.out.print(n("06bekT aHoHUMHOrO Knacca");
}
}; // 3aBeplueHue MHCTPYKLMU CO3LaHUA 06bEKTa
// aHOHMMHOTO Knacca
// Bbi30B MeTO/10B M3 06bEKTA, CO3AAHHOTO Ha OCHOBE
// aHOHMMHOTO Knacca:
obj.show();
obj.hello();
// Co3paxue aHOHUMHOO 06bEKTA aHOHUMHOTO Knacca
// ¥ BbI30B X 3T0r0 06beKTa MeToga showAll(),
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// OMUCaHHOTO B aHOHUMHOM Knacce:
new Base("3enenblit"){
// Onucanme abcTpakTHOMO METORA U3 CynepKiacca:
void hello(){
System.out.printin("AHoHuMHbII 06beKT");
}
// Onucaxue HoBoro MeTopa:
void showAlLl(){
hello();
show();
}
}.showAll(); // Bbi3os meTopa
}
}

PeSy.TIbTaT BBIIIOJIHEHHWA ITPOTPAMMOBI ITPE/ICTABJIEH HUKE.

Pe3ynbTaTt BbINOJIHEHUSA NPOrpamMmmbl (M3 nuctudra 8.11)
Wma obbekTa: KpacHblit

06BEKT aHOHUMHOTO Knacca

AHOHUMHbII 0OBEKT

ms 06beKTa: 3eneHslil

Mbri onrchiBaeM abCTPaKTHBII cynepKJace Base, y KOTOPOro eCTh 3aKPITOE
TEKCTOBOE IT0JIe Name, KOHCTPYKTOP C OJHUM apryMeHTOM, OOBIYHBIN (He ab-
cTpakTHBIIT MeTom) show(), KOTOPBIM OTOOpasKaeTCst 3HAYEHHUE TMOJIST Name,
a Takske 0ObsiBiieH abcTpakTHBIN MeTos hello() (He Bo3Bpamaouii pesyabrar
U He UMeeT apTYMEHTOB).

B ryiaBHOM MeTojle IPOrpaMMBbI TTyTeM HacJeJ0BaHUS Kiacca Base mBak/bi
CO3/1aeTCsI aHOHUMHBIN KJTACC U, COOTBETCTBEHHO, /[Ba OOBEKTA: HE AHOHIM-
HBIII 1 aHOHUMHBIN. Hanpumep, B mporpamMme ecTh Takasi KoMaHaa (IpUBO-
1uTcst 6e3 KOMMEHTAPUEB):
Base obj=new Base("KpacHbiii"){

void hello(){

System.out.println("06bekT aHoHUMHoOrO Knacca');
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}
5

B maHHOM cirydae cChlIKa Ha CO3MaHHBIN 00BEKT 3allMChIBAETCSI B OOBEKTHYIO
riepeMeHHYI0 obj kiacca Base. [Tpu co3panum 0ObeKTa BBI3HIBAETCSI KOHCTPYK-
TOp cymepkJacca ¢ apryMenToM "KpacHbii', IosToMy y oObekTa 1oJe name Oy-
IIeT IMeTh MMEeHHO Takoe 3Hauenne. Metoz hello() ompesiesien Tak, 4To mpu €ro
BBI30Be BBITIOJIHsIETCS KoMana System.out.println("06vekt anoHuMHoro knacca"). Tlos-

TBEPIKICHUEM CIY:KUT PE3YJIbTAT BLITIOTHEHMS KOMaH I obj.show() 1 obj.hello().

Cuieyioniast HHCTPYKIHSI SIBJISIETCsT H0JIee 3aMbICIIOBATOI:
new Base("3enenniit"){
void hello(){
System.out.println("AHOHMMHbIIt 06beKT");

}
void showAll(){

hello();
show();

}
}.showAll();

Jlannoit KoMaHIoN cOo3aeTCa aHOHUMHBIN 0OBEKT aHOHUMHOTO KJIacca, M U3
aTOT0 00bEKTa BhI3bIBaeTCst MeTOI showAll(), oMcaHHbI B aHOHUMHOM KJ1acce
(B cynepkiacce Base Takoit Metos1 He oObsiBiier). Mero showAll() omican Tak,
YTO B €ro TeJie BbizbiBaloTcst MeTosb hello() u show() U3 cynepkiacca, npuyem
Mmetoy1 hello() onmcan B aHOHUMHOM KJiacce (ITOCKOJIBKY B CyTIepKJacce OH
TOJIBKO OOBSIBIIEH).

Co3paHue aHOHUMHOIO KJflacca Yepes peanu3aumio
nHrepdeinca

Emte ogun 4acTo Mcnosb3yemblii crnocob cosmanust 00beKTOB aHOHUMHOTO
Ks1acca 6a3upyeTcst Ha peajusaliiil B aHOHUMHOM KJracce uHTtepdeiica. [Tox-
X0/ 3/1eCh aOCOMOTHO TAKOM JKe, KaK M B CJIy4ae ¢ HacJle[OBaHUEeM KJracca —
¢ TIOIIPaBKOM Ha TO, YTO UMeeM fieyo ¢ uHTepdeiicom. Huske mpeacrasiien
mabJIoH co3anust 00beKTa Ha OCHOBE aHOHMMHOTO KJIACCA, PEATU3YIONIErO
WHtepdelic, TIpM YCJIOBMM, YTO CCBHIIKA HA CO3JAHHBIA OOBEKT 3alMChIBAETCS
B nHTepdelicHyIO TepeMeHHYIO:

311



Maga 8

Wxtepdeiic nepementas=new Untepdeiic(){

// Onucaxne metog08

|3

AHOHMMHBIH 0OBbEKT AHOHMMHOTO KJIacCa IIPY PeaIM3alK B IOCAe[HEM UH-
Tepdeiica MOXKET CO31aBaThCSI KOJIOM CJIEAYIONIET0 BUIA:

new Nxtepdeitc(){
// Onucaxue metog08

}

[Tpumep, aHATIOTUYHBIN PACCMOTPEHHOMY BHIIIIE, TPUBE/IEH B iucTuHTe 8.12.
Ho Tosibko Ha 3T0 pa3 BMeCTO abCTPAKTHOrO Kjacca MCIOJb30BaH WHTEP-
etic.

JNuctunr 8.12. NMporpammHbiii kog, npoekta MoreAnonymousClassApplication
// Whtepdeiic:
interface Base{
// MeTo ¢ KofoM no ymonyaHuio:
default void show(){
System.out.printin("WHTepdeiic Base");
}
// 06bABREHMe MeTofa:
void hello();
}
// [naBHblit knacc:
class MoreAnonymousClassDemo{
public static void main(String[] args){
// Co3panme 06beKTa aHOHUMHOTO Knacca:
Base obj=new Base(){
// Onucaxue metoga u3 uHtepdelica:
public void hello(){
System.out.println("06bekT aHoHUMHoro Knacca");

}
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}; // 3aBepluenne MHCTPYKLMK CO3aaHNS 00beKTa
// aHOHUMHOTO Knacca
// Bbi30B MeTOZ0B 13 06bEKTA, CO3AAHHOTO HA OCHOBE
// aHOHMMHOTO Knacca:
obj.show();
obj.hello();
// Co3naHne aHOHMMHOrO 00BEKTA AHOHUMHOTO Knacca
// v BbI30B U 370r0 06beKTa MeToga showAll(),
// ONMCaHHOrO B aHOHUMHOM Knacce:
new Base(){
// Onucaxue metoa u3 uHtepdeiica:
public void hello(){
System.out.println("AHoHUMHBII 06BeEKT");
}
// Onucaxue Hosoro MeTopa:
void showAlLl(){
hello();
show();
}
}.showAll(); // Bbi3oe metopa
}
}

Huxe IOKAa3aHO, KaK BbITJIAAUT Pe3yJbTaT BbIIIOJITHEHUA ITPOTr'DaAMMBI.

Pe3ynbTaTt BbINOJIHEHUS NPOrpamMmsbl (U3 nucTuHra 8.12)
NHTepdeiic Base

06BeKT aHOHUMHOTO Knlacca

AHOHUMHBIN 06beKT

WnTepdeiic Base

[Tporpammublie koabl B quctunre 8.11 u auctunre 8.12 10CTaTOYHO CXOXKHU,
TaK YTO XOYETCS BEPUTh, YTO OCOOBIX KOMMEHTAPHEB NPUBEAEHHbIA 3/€Ch
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npumep He Tpebyet. UTo KacaeTcst aHOHMMHBIX KJIACCOB, TO C HUME MBI €IIle
OylieM MMeTh JIeI0 TIPU OOCY/KIEHUH BOTIPOCOB, CBSI3aHHBIX C CO3/IAaHHEM
MPUJIOKEHUT ¢ rpaduuecKuM HHTeP(eicoM.

Pe3iome

A npedynpeacoan. Y Oxcenmaomenos wem ocHosa-
HUTL OOUNCAMDBCSL 1A MEHSL.

U3 x/@ «B nouckax kanumana I panmas

M HpI/I nepeaadye apryMeHTOB METO/IaM Ha CaMOM [I€JI€ TIEPEIAI0OTCA KON
apPTYMEHTOB, KOTOPbIE CO3/1alI0OTCA aBTOMAaTUYECKH. HOSTOMy B TeJie Me-
TOAa HEJIb3A UBMEHUTDb 3HAYEHUE apI'yMEHTaA.

* Ilpu nepegaye apryMeHTOM MeTOAy 0OBEKTa Ha CaMOM JieJie Hepe1aet-
cs1 ceblika Ha 00bekT. Ecm Hy»KHO, 4T0OBI METO/I BO3Bpamiag 00beKT
PE3yJIbTaTOM, TO B TeJie METO/Ia CO3/IAeTCsl COOTBETCTBYIOMIUI OOBEKT,
a CChLIKA Ha HErO BO3BPAILAETCs PE3YIbTaTOM METO/IA.

*  Ecim He06X0IMMO OTHCATH KJIACC C TIOJIEM-MaCCUBOM, TO MOJIEM STBJISI-
€TCsl IepeMeHHast MACCUBa, 3HAUEHNEM KOTOPOI ITPUCBAUBAETCS CChLIIKA
Ha MaccuB. MaccuB 0OBIYHO CO3/IA€TCsI TPU BBI30OBE KOHCTPYKTOpa. AHa-
JIOTUYHBIM 00Pa30M TIOCTYTAIOT, €CJIM HEOOXOAUMO OIUCATh KJIAacC C 1M0-
JIeM-00BEKTOM: TIOJIEM SIBJISIETCSI OOBEKTHAST TIepeEMEHHAsT, a 3HAYeHUEM
eil IpUCBaMBAETCsI CChLIKA Ha OOBEKT.

e Jlnda co3manusa MaccuBa OOBEKTOB CO3ACTCS MACCUB U3 OOBEKTHBIX IIe-
PEMEHHDIX, 3HAYEHUSIMU KOTOPBIM IIPUCBAMBAIOTCS CCHUIKU HA OOBEKTBL

«  Kuace moxer 6bITh omucan B kacce. Takoil Kacc Ha3bIBaeTCst BHYTPEH-
HUM. BHyTpeHHUtii Kjacc nMeeT ZOCTYII K I10JISIM BHEIIHETo KJacca.

*  OObeKTbl MOTYT CO3/[aBAThCSI Ha OCHOBE aHOHMUMHBIX KJaccoB. Takue
AQHOHMMHBIE KJIACChl CO3/AI0T, KaK MPABUJIO, WU HacjeroBaHueMm ab-
CTPAKTHOTO KJIacca, MJIN peayn3alueil narepdeiica.
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OBOBLUEHHbIE TUNbI AAHHbBIX

Modcem 20e-1nubyov 8bicoKo 6 20pax, Ho He 8 Ha-
wem patione, 6vl UMo-HubYyos obHapyxscume Ois
saulell HayKu.

U3 x/p «Kaexasckas niennuyas

B o6o6uwennvix xraccax tun jaHHbIX BhICTyIaeT mapameTpom. OObaHO 0006-
IIIEHHbIEC KJIACChl UCIIOJIb3YIOT B TE€X CJaYyYadX, KOT/a C IIOMOIIbIO KJyacCa pe-
AJMU3YEeTCST HEKOTOPAsi «CTPYKTYpPa» WA «KOHCTPYKIUS», KOTOPasi UMeeT
YHUBepCaJbHblE XapaKTePUCTUKU U €J1ab0 3aBUCHT OT KOHKPETHOTO THIIA
JIaHHBIX, C KOTOPHIMU HPUXOAUTCS OMEPUPOBATD. DTO JKe 3aMEYaHUe OTHO-
CHUTCSI M K METOZIaM: HEPEIKO TIPUXOAUTCS PEIaTh 3aa4ul, B KOTOPBIX aJIro-
PUTM O6pa6OTKH AaHHDBIX MaJIO 3aBUCUT OT TUIIA JaHHDIX. B Takux CJIydadax
yI0OHO HCIIOJIb30BaTh 0000uUWeHHble Memoodbl, B KOTOPBIX THII JaHHBIX SIBJISI-
ercs mapamerpom. [lanee 06CyKIal0TCA METOAbI CO3MaHI 1 UCIIOIb30BAHU
0600LIEHHBIX KJIACCOB M METOZO0B, a TAKKE PsLl CMEKHBIX BOIIPOCOB.

(i) HA BAMETKY

[na Tex yntatenei, KTo 3HAKOM C A3bIKOM NporpaMmmupoBaHnsa C++ n,
B 4aCTHOCTM, C KOHUenumen wabnoHoB, cneayeT 3aMeTuTb, 4TO 0606-
LLEHHbIe KNacchl B A3blke Java peannayloTcs MHave, nop CpaBHEHWUIO
¢ wabnoHamm a3bika C++. BO3MOXHOCTV 0000LLEHHbIX K/TACCOB B A3bIKe
Java HaMHoro «ckpomHee». [1oaToMy He cneayeT aBTOMaTUYeCcKku nepe-
HOCWUTb CBOICTBA M BO3MOXHOCTU WabnoHoB A3bika C++ Ha CBOWCTBa
1 BO3MOXHOCTM 00006LLEHHbIX KNlaccoB B Java.

3HaKOMCTBO C 00001 EeHHbIMUY KJlacCaMU

H Mot ¢ nymu kpu6ozo nu pasy He ceepreM, a Haoo
6ydem — cHOBa NOUOEM KPUBHIM NYMEM.

Us x/¢p <Aiiborum-66>»

Vtak, Mbl HAUMHAEM 3HAKOMCTBO ¢ 0000IIIEHHBIMI KJTaccaMu. B repByo ove-
pelb HaM HeoOXOIMMO paspeluTh ABe pyHIaMEeHTaIbHbIX 3a]auu:

315



Maea 9

*  BBIICHUTD, KaK OMUCHIBAETCA 0O00OIEHHBIN KJIacc;

e pasobparbCs € TeM, KaK Ha OCHOBe 0OOOIIEHHOTO KJacca CO3Aal0TCs
0OBEKTHI.

CoOCTBEHHO 9TUM Jlajiee Mbl 1 3aiiMeMcsl.

O6LwMe NPUHLUUNbI NCNOJIb30BaHNS 0000LLEHHbIX KJ1IACCOB

OG6OO0IIEHHBIN KJTacC B Java OIMUCBIBAETCS TaK Ke MPOCTO, KaK U OOBIYHbIIT
kiacc. Ho, pagymeercst, umerotcst HekoTopbie ocobernocTr. [loaxom mocra-
TOYHO TIPOCTOM: TIPU OTIMCAHUN KJIacca HeKWi (hopMaIbHbIN mapameTp (Mau
rapameTphbl) JIeKJIaPUPYIOTCs KaK TaKUe, 4TO 0003HAYAIOT THIT IaHHBIX, & TPU
cosannu 0ObeKTa Kracca NAeHTU(MUKATOP TUIIA TIEPEIaeTCs KaK TTapaMeTp.
[TapameTpbl, KOTOPbIE OTOKIECTBIISIIOTCS B OMMCAHIK 0000IIIEHHOTO KJIacca
C TUTIOM JlaHHBIX (Oy/1eM MX Ha3bIBaTh 0000UEHHLIMU NAPAMEMPAMI), YKA3bI-
BAlOTCs B YIJIOBBIX CKOOKAX B OMMCAHWHU KJIacca Tocjie uMeHn Kiaacca. JIpy-
UMY CJIOBaMHU, HCIOJIb3YETCsI CJEAY 0NN M1abJI0H oTrcanust 0000IEHHOTO
KJacca:

class ums_knacca<napametp(bl) Tuna>{
// Onucaxue 0606weHHOro Knacca

}

[TapameTp (Mym TapaMeTphl) TUIA TIPOCTO TIEPEUUCISIIOTCS Yepe3 3aIATyIo,
U 9TH TTapaMeTPbl MOTYT UCIIOJIb30BATHCS B OMICAHUU 0006IIEHHOTO KTacca
(B KauecTBe MAeHTN(HUKATOPOB TUIA). B KauecTBe MmapameTpa TUIIA MOKET
HCIOJIb30BAThCsl B IPUHIINIIE JII060i nAeHTU(PUKATOP — TJIABHOE, YTOOBI ITO
He OBLIIO OJTHO U3 3ape3epPBUPOBAHHBIX KJIOYEBBIX cyioB. Harpumep, Himke
npuBesieH MAa0JOHHBIN KO, KOTOPBIM OOBSBIIsIETCs 0000IIEHHBIN Kace
¢ naszBanueM MyClass, B KOTOPOM HCITIOJIb30BAHO /[BA OGOOIIEHHDBIX TApAMET-
paXuy:

class MyClass<X,Y>{

// Onucaxue 0606weHHoro Knacca

}

[Ipu cospanuu oObeKTa Ha OCHOBE 0GOONIEHHOIO Kjlacca B YIJIOBBIX CKOO-
Kax B KoMaH/ie 00bsABIEHNS 0OBEKTHON epeMEHHON YKa3bIBAIOT NAEHTH(M-
KaTOPbI TUIIA, KOTOPbIE CJIEAYET UCIOIb30BaTh BMECTO 00OOIEHHBIX Mapa-
METPOB.
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@ HA 3AMETKY

3HayeHnsaMm 0606LEHHbIX MAapaMeTPOB MOIYT ObITb HA3BAHUS KITACCOB,
HO He MOryT 6bITb NAEHTUDUKATOPbI AN NPUMUTUBHBLIX (6a30BbIX) TU-
noe. pyrmumum cnosamu, 3Ha4eHnsiMm 06006LEHHbIX NapaMeTPOB Takue
naeHTudmkaTopbl, Hanpumep, Kak int unu char, 6bITb He MoryT. BmecTto
HUX ClefyeT MCMNOob30BaTh KIACChl-060/104KM (B JAaHHOM crnyyae Integer
n Character).

Taxske uaeHTUOUKATOPDI YKA3BIBAIOTCS B YIJIOBBIX CKOOKAX B MHCTPYKIIMU
co3zaHust 00beKTa — MEsKAy HasBaHUEM KJacca M KPYIJIBIME CKOOKaMu
¢ apryMeHTaMu KOHCTpyKTopa. Tak, KoMaHza co3nanuss 00beKkTa Ha OCHOBE
06061menHoro Kaacca MyClass ¢ aBymMst 00001IeHHBIMK TapaMeTPaMu MOTJIa Obl
MMeTDb TaKOU BU/IL:

My(Class<Integer,Character> obj=new MyClass<Integer,Character>(aprymenTbi);

Komanzia o3nauaer, 4to mpu cosgaHuu oO6beKTa Ha OCHOBE 0OOOIIEHHOTO
KJlacca BMECTO TapaMeTpa X ciiefiyeT MCIoJib30BaTh uaeHTrgukarop Integer,
a BMeCTo TrapameTpa Y ciefiyeT Ucroab30BaTh naeHTudmKaTop Trmna Character.
Taxxe mpruemMeMo UCTI0JIb30BaTh YIIPONEHHBIN CHHTAKCUC: HAEHTUHDUKATO-
PbI TUIIOB BO BTOPBIX YIJIOBBIX CKOOKax (B KOMaH/Ie BbI30BAa KOHCTPYKTOPA)
MOJKHO HE YKa3blBaTh (HO IIpr 9TOM YTJIOBbIE CKO6KI/I AOJIZKHBI ITIPUCYTCTBO-
BaTh). TO ecTh BMECTO TIPUBEIEHHOM BbIllle KOMAH/IbI CO3/IaHIsT 00bEKTa Ha
OCHOBE 0000IIEHHOTO KJIacca JA0MyCTUMO ObLIO ObI UCTIOJIB30BATh TAKYIO:

MyClass<Integer,Character> obj=new MyClass<>(aprymenTsi);

3/1ech TOACTaHOBKA /IJIs1 0O0OIIEHHBIX TTAPDAMETPOB MPH CO3IaHUU 00'bEKTa
oTIpeziesiTeTCs Ha OCHOBE UIEHTU(PUKATOPOB, YKA3aHHBIX B TIEPBBIX YTIIOBBIX
ckoOKax (B MHCTPYKIUHU OObsiBICHUsT 00bEKTHOU TiepeMeHHOiT). Tak mena
06CTOAT B TeOpUU. A 4TOOBI TEOPUsI He MPEACTABIISIACH CIUIIKOM OTOPBaH-
HOI OT KU3HU, ajee PACCMOTPUM ITPOCTEHBKUI TTPUMeEP.

Mpumep co3paHuga 06006LLEHHOro K1acca

[lotycTim, 4To 1epesl HAMU CTOUT 3ajIava TI0 OMMUCAHUIO KJIAcca, Y KOTOPOTO
€CTh T0JIe OTIPe/IeJIEHHOT0 THUTIA, KOHCTPYKTOP C OJJHUM apryMEHTOM U Me-
TOJI, KOTOPBIM OTOOpaskaeTcst 3HaueHue mosist. [ToHATHO, 4TO KakuM Obl HU
ObLT haKTHYECKUIA THTI TTOJIST, KOJ[ KJTacca JOCTaTOYHO YHUBEPCAIbHbBIN. Pa3-
Hble BEPCUM KJacca JJIsi PasHbIX TUIOB (MPOCTHIX) TIOJISI OTJIMYAIUCH Obl
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TOJIBKO MAEHTU(DUKATOPOM TUIIA B MHCTPYKIIMK OOBSIBJICHHUS MIOJIST 1 ONHCA-
HUU KOHCTPYKTOpA. DTO KaK pas TOT cJydail, Koraa yao0HO HCIIOIb30BaTh
0600mmenHbIit knace. VimenHo tak u moctynuM. COOTBETCTBYIOMIMIA TPO-
TPaMMHBII KOJI TIpeJICTaBJieH B JucTuHre 9.1,

Jluctunr 9.1. MporpammHbii ko npoekTa UsingGenClassApplication
// 0006LEHHbII KNacC C OHUM NapaMeTPOM TUNa:
class MyClass<X>{
// None 0606LieHHoro TMNa:
X data;
// KoHCTpyKTOp C aprymeHTOM 060614€HHOrO THNa:
MyClass(X data){
// NpucBanBaHme 3Ha4eHus nonto:
this.data=data;
}
// MeTop anst 0T06paeHus 3HayeHus nons:
void show(){
System.out.println("3xaueHue nons: "+data);

}
}

// TnasHblit knacc:
class UsingGenClassDemo{
public static void main(String[] args){
// Co3paxue 06beKTa Ha 0CHOBE 0600WEHHOTO Knacca.
// Bmecto 00061ieHHOr0 NapaMeTpa Mcnonb3ayerca
// npentudukatop Integer:
MyClass<Integer> A=new MyClass<Integer>(100);
// Co3panne obbekTa Ha ocHoBE 0006LLEHHOTO Knacca.
// Bmecto 0606UeHHOrO NapameTpa UCnob3yercs
// waentudukarop Character:
MyClass<Character> B=new MyClass<Character>('B’);
// Co3nanue o6bekTa Ha 0cHoBE 06001WeHHOro Knacca.

// Bmecto 00061eHHOr0 NapaMeTpa ucnonb3ayerca
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// waexTucukarop String:

MyClass<String> C=new MyClass<String>("3eneHbiit");
// Bbi30B MeToga show() 13 00beKTOB, CO3AaHHBIX

// Ha ocHoBe 0606LEHHOTO Knacca:

A.show();

B.show();

C.show();

PeSy.TIbTaT BBIITOJIHEHUA IIPOTPaMMbI 6y11€T TaKHUM:

Pe3ynbrat BbINONIHEHMSA NPpOrpamMmmbl (M3 nuctuHra 9.1)
3HayeHue nons: 100
3HayeHue nongq: B

3HayeHue nong: 3eneHsli

Wrax, mHCTpYKIWS <X> B onrcanny Kiaacca MyClass osHauaer, 4To Kracce 0006-
IIEHHBII 1 Yepe3 X B HeM 0003HaYeH HEKOTOPbII TUIT TaHHBIX (KaKOH MMeH-
HO — CTaHeT IIOHATHO IIPU CO3JaHuU 00bEeKTa Ha OCHOBE JAHHOIO KJacca).
V¥ kiacca ectb mojie data, TUI KOTOpOro 3agaH 4yepe3 0OOOINEHHBINA Iapa-
Mmetp X.

ApryMeHT KOHCTPYKTOpa KJIacca Takke OTHOCHTCS K TUIty X. OToOpaskeHue
3HaueHus moJis data BBITTOJHSETCS C TIOMOIILIO MeToza show(), ormrcanHoTOo
B Kytacce MyClass.

B riiaBHOM MeTOj1€e TPOTPaMMBbI CO3/Ia€TCsI TPU PasHbIX 00beKTa. Bee onu co-
3/A10TCsI Ha 0CHOBe 06001eHHoro kiaacca MyClass, Ho B KauecTBe 0606ILEHHO-
TO TIapaMeTpa KaXk/bIil Pa3 UCIOJIb3YIOTCS pa3Hble 3HaUeHUs. TakK, KoMaH/a
MyClass<Integer> A=new MyClass<Integer>(100) o3HawaeT, 4TO MPH CO3AaHUU OOBEKTA
BMECTO TrapaMeTpa X MCIoJib3yeTcs uMs KJacca Integer, a apryMeHTOM KOH-
crpykTopy mnepemaercst suauenne 100. CooTBeTcTBEHHO, TT0JIe data oObekTa A
nosrydaet 3HadeHue 100, 1 OHO ke 0TOOPAKAETCsT TPH BBI30BE M3 0OBeKTa A
metoza show() (komanzaa A.show()). AHasorndHo cosmaatorcst 06bekThl B 1 C, HO
TOJIBKO BMECTO TapaMeTrpa X UCHOJIb3YIOTCS COOTBETCTBEHHO UjeHTU(UKA-
Topbl Character u String (1, pasymeercst, KOHCTPYKTOPY II€PElalOTCsI Pa3Hble
3HAYEHUS).
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@ HA 3AMETKY

BmecTo komaHabl MyClass<Integer> A=new MyClass<Integer>(100) MOXHO MCMONB30-
BaTb KoMaHay MyClass<Integer> A=new MyClass<>(100). 3TO e 3ameyaHue OTHO-
CUTCS U K NPOYMM KOMaHaaMm, KOTOPbIMK B MPOrpaMmMe Ha OCHoBe 0606-
LeHHoro knacca MyClass cospaloTcst 06beKTbl.

O0006LLEHHbIV KNTacC C HECKOJIbKUMM NapamMeTpamMu

Crexyiomuii mpuMep, KOTOPIA Mbl PACCMOTPUM, COAEPIKUT OIMCAHKe He-
CKOJIBKUX 000OIIEHHBIX KJACCOB U B HEKOTOPHIX M3 HUX MCIIOJIb3yeTcst Ooiee
OIHOTO 0600IIEeHHOTO TTapaMeTpa. [I[porpaMMHBINA KO/ TIpUMepa MpeAcTaB-

JIeH B jmuctuHre 9.2.

Jluctunr 9.2. MporpammHbif kop npoekta UsingGenericsApplication

// 0006LIEHHbII KNacC C OHUM NapaMeTPOM:
class Alpha<X>{
// 3aKkpbiToe none 0606WeHHOro TUNa:
private X first;
// KoHCTpyKTOp C aprymeHTOM 00061L4€HHOrO THNa:
Alpha(X first){
// Bbi30B MeTOa C apryMeHTOM 06061eHHOTO TUNa:
set(first);
}
// MeTog ¢ aprymeHTomM 06061WeHHoro Tna
// BNA NPUCBANBAHMS 3HAYEHNUS MONKO;
void set(X first){
this.first=first;
}
// MeTop BO3BpallaeT pe3ynLTaToM 3HayeHue nons:
X get(){
return first;
}
}

// 06061WeHHbIi KNace C ABYMS NapaMeTpamiu:
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class Bravo<X,Y>{
// None — 06bekT 06001eHHOro Knacca:
Alpha<X> obj;
// None 0606uieHHoro TvNa:
Y second;
// KOHCTpYKTOP C ABYMS apryMeHTamu 0006UeHHOro TUna:
Bravo(X first,Y second){
// Co3naHue o6bekTa Ha 0cHoBe 06001WeHHOro Knacca:
obj=new Alpha<X>(first);
// NpucBauBaxue 3HayeHus nonio:
this.second=second;
}
// Metop anst oTobpakeHus 3HaveHuit noneit:
void show(){
System.out.printin("3Hauenms "+obj.get()+" u "+second);
}
}

// TnaBHblit knacc:
class UsingGenericsDemo{
// TnaBHblit MeTOR:
public static void main(String[] args){
// Co3nanue 06beKTa Ha 0cHoBe 06001WeHHOro Knacca:
Bravo<Integer,Character> A=new Bravo<Integer,Character>(100,A);
// OTo6paxeHue 3HayeHuit noneil obbekTa:
A.show();
// Co3panue 06beKTa Ha 0CHOBe 06001WeHHOro Knacca:
Bravo<String,Double> B=new Bravo<>("BRAV0",12.345);
// 0TobpaxeHue 3HaueHuit nonei 0bbekTa:
B.show();

B Ppe3yJIbTaTE BbIIIOJTHEHNA IIPOTPAMMBI ITOJIYyYaEM CJIEAYIOIIEe:
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Pe3ynbTaT BbINOSIHEHNSA NPOrpamMmbl (M3 nncTuHra 9.2)
3HayeHuns 100 u A
3HayeHus BRAVO n 12.345

B nporpamme onmckiBaetTcst 06001ieHHBIN Kiaace Alpha ¢ ogHUM TTapaMeTpom
(mapametp obo3naueH Kak X). B kiacce 00bsiBiieHo 3akpbiToe moie first 0006-
meHHoro tumna X. Y KOHCTPYKTOpPa, OIMUCAHHOTO B KJacce, OJWH apryMeHT
06001IIEHHOTO THIIA, KOTOPBIN omnpeessieT 3HadeHue nous first. [as npu-
cBaMBaHUsI 3HAUEHUsT TOJTIO first mpeHasHauen Metoz set(), KOTOPBIi He BO3-
BpalllaeT pe3yJIbTaT ¥ KOTOPOMY IepPeIaeTcst OMH apryMeHT 0000IEeHHOTO
tuma. Hakorerr, Metoz get() Bo3BpartaeT 3HadeHie 0000IEHHOTO THITA — 9TO
3Hauenue moJis first 00beKTa, 13 KOTOPOTO BHI3BIBAETCST METO/L.

Kiacc Bravo siBiisiercst 0006IIEHHBIM KJIACCOM € ABYMsI 0000IIeHHBIME T1apa-
MeTrpamu (TrapameTpsl 0603HaYeHbl Kak X 1 Y).

B xuracce Bravo o6bsiBriensl Ba moJisi. [Tosie obj siBiisieTcst nepemeritoii 0006-
neHHoro kyacca Alpha ¢ o6o6ienubiv mapamerpom X. Ilosre 06bsiBieHO HH-
crpykimeii Alpha<X> obj. Taxske B Kiracce Bravo oGbsiBisiercst moie second 0606-
meHHoro tumna Y.

Y KOHCTPYKTOpa, OIMCAHHOTO B KJacce, JBa apryMmeHta 0000IIEeHHO-
ro Tuma: ofiuH Ttuna X, u Apyroil tTuna Y. B Tese KOHCTPYKTOpa KOMaHIOU
obj=new Alpha<X>(first) cosmaercst o6bexT 06001IIeHHOTO KiIacca Alpha ¢ rapamer-
PoM X, ¥ cchliika Ha 0OBEKT 3anuchiBaercs B moJie obj. [Tocie aToro npucsamn-
BaeTCs 3HAUEHMeE TTOJTIO second.

Haxomerr, B kmacce Bravo omiican Mmetoz show(), ¢ TOMOIIBIO KOTOPOTro 0To6pa-
JKAIOTCS 3HAUEHUS T10JIe 0OBEKTA, U3 KOTOPOTO BHI3BIBAETCST METOJI.

B riraBHOM MeTO/ie TIPOTPaMMBbI CO3/aI0TCst 0O BEKTHI Ha OCHOBE 0000TIIEHHO-
ro kiracca Bravo (¢ ncmosb30BaHeM Pa3HbIX 3HAYEHUT 17151 000OTIEHHBIX TTa-
paMeTpOB), U U3 CO3MAHHBIX OOBEKTOB BBI3BIBAETCST METO show().

@ HA 3AMETKY

Boobuue, cnegyet oTMeTUTb, 4TO B Java peanmsaumm o0600LLEHHOMO
Knacca npu pasHblx 3Ha4eHNsAX 06006LLEHHbIX NapaMeTPOoB He MHTeprpe-
TUPYIOTCS Kak pasdHble kracchl. [10aToMy B BOMPOCE SABHOIO yka3aHus
3HauYeHun ana 0606LIEHHbIX MapaMeTPoB NMPU CO3AaHUM OOBLEKTOB Ha
OCHOBe 0000LLEHHbIX KNACCOB NMPOCNEXNBAETCH HEKOTOPbIN «AeMoKpa-
TU3M»,
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0O000LLEeHHbIe MeToAbl

— Baazopoonas Hunam, s 6éam npediazaio ma-
JIeHDKULL 342060

— A 6onvwoii neav3sa?

— Manenvkuii, Ho ¢ 60ALWUMU NOCAEOCMEUAMU.

— Ymo naoo denamwv? A 20mosa na sce.

Hs x/¢ <31 uronas

[ToMuMO 0GOOIIIEHHBIX KJIACCOB, B Java MOKHO CO3/aBaTh 0000WeHHbIe MEmO-
Ovt. B onmcanim 06061IEHHOTO METO/IA THIT OTIPE/IEISIeTCs Yepe3 0000IeHHbIN
napameTp (WM apaMeTpbl), a IIPK BbI30BE METO/a 3HaYeHNsT 000OIIEHHBIX Ma-
PaMETPOB OIPE/IENSAIOTCI Ha OCHOBE TUIIOB apPIyMEHTOB, TIePEJAHHBIX METO/LY.
OG6bIYHO (HO He 06s13aTeTbHO) 06OOIIEHHBIE METO/IBI SIBJISIFOTCST CTATUYECKUMHU.

CospaHue ctaTudeckoro oo0o0LLeHHOro metoaa

[Ipu onucanuu 060061eHHOr0 MeToAa 0000IIEHHbBII TapaMeTp TUIIA B YIJIO-
BBIX CKOOKaX yKas3bIBaeTCs Iepel UAeHTI(UKATOPOM THIIA Pe3yJjbTaTa Me-
tona. [11aboH 0OBABIEHNA CTATHYECKOTO 0OOOIIEHHOTO METO/IA BBITJISAAUT
caIe Ly oM oOpasoM:

static <napamerp> Tun_pe3synstata uMA_metoga(aprymenTb){
// Kop metoga
}

[TapameTp (WM TTapaMeTPbl) UCIIONb3YIOTCSA B ONMCAHUN aPTYMEHTOB METO-
1a U/WJIM THIA pe3yJbTata MeToja. IIpu BbI3oBe MeTO/a 9TO JAeT BO3MOK-
HOCTb I/II[eHTI/I(l)I/IHI/IpOBaTb 3HAYCHUA O606H.ICHHI)IX HapaMeTpOB, KOTOpre
cJIe/LyeT MCI0JIb30BaTh IIPH BBITIOJTHEHUH Kojia MeTo/a. HeGobinoi npumep,
B KOTOPOM OOBSIBJISIIOTCS M ICIIOJIB3YIOTCSI CTaTHYECKIe 0600IIEHHbIE METO-
JIbl, TIpEJICTaBJIeH B JIUCTHHTE 9.3.

Jluctunr 9.3. NMporpammHbii kog npoekTta UsingStaticGenMethodApplication
// Knacc co cratuyeckumu 0606UeHHbIMU METOZAMM:
class UsingStaticGenMethodDemo{
// MeTog ¢ aprymeHToM 0606LWeHHOro TUna:
static <X> void show(X arg){
System.out.println(arg);
}
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// AprymeHT MeToga — 0600LWeHHbI MaccyB:
static <X> void show(X[] array){
System.out.print("| ");
// 0T06paeHue 3HaYEHMiA INEMEHTOB MaCCHBa:
for(int k=0;k<array.length; k++){
System.out.print(array[k]+" | ");
}
System.out.println("");
}
// Metopy aprymeHToM nepefaetcs 0000LeHHbI MaccuB
// M LeNOYNCIEHHbIA MHAEKC, @ PE3YILTaTOM BO3BPALLAETCA
// 3HaYeHHe 3NEMEHTA C COOTBETCTBYIOWMM UHLEKCOM:
static <X> X getElement(X[] array,int index){
return array[index];
}
// [nasHblit MeTop:
public static void main(String[] args){
// LenouncnenHbiit maccus:
Integer(] nums={1,3,7,2};
// CuMBOMbHBIN MAcCuB:
Character[] symbs={A,W''L,0’/B"};
System.out.printn("Bei3os meToga show()");
System.out.print("C TekcToBbIM aprymenTom: ");
show("0606weHHbIl MeTog");
System.out.print("C int-aprymentom: ");
show(123);
System.out.print("C double-aprymenTom: ");
show(123.45);
System.out.print("C char-aprymextom: ");
show(A);
System.out.print("Lienouncnexnbiii maccus: ");
show(nums);
System.out.print("CumBonbHblit Maccus: ");
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show(symbs);

// ToaneMeHTHOE 0TOOPaXEHNe MACCUBOB:

System.out.print(n("Bei308 MeToga getElement()");

System.out.print("Lienouncnernsiit maccus: *");

for(int k=0;k<nums.length;k++){
System.out.print(getElement(nums k)+"*");

}

System.out.print("\nCumBonbHblit Maccus: *");

for(int k=0;k<symbs.length;k++){
System.out.print(getElement(symbs,k)+"*");

}

System.out.println("");

}
}

Pesyapratr BbITOTHEHNSA TPOTPAMMBI TAKOH:

Pe3ynbraT BbINOJIHEHMS NPOrpamMmbl (M3 nncTuHra 9.3)
Bbi3os metopa show()

C TEKCTOBbIM apryMeHTOM: 0006LEHHbIA MeTOf

Cint-aprymenTom: 123

C double-aprymenTom: 123.45

C char-aprymenTom: A

Lenouucnennslit macews: | 13712 |

CumponbHbiit Maccus: [A|W|L|O|B]|

Bbi3os Metopa getElement ()

LlenouncnenHblii maccus; *1*3*7*2*

CumBonbHbIA maceus: *A*W*[*0*B*

B mporpamme, B kmacce UsingStaticGenMethodDemo, ommchiBaioTCsT Be Bepcuu
0606mmenHoro Meroza show() m o6o6IeHHbIid MeTos getElement(). B aTom ke
KJIacCe OMUCHIBAETCS IJIABHBIN METOJ TPOrPAMMBIL.

B niepBoii Bepcun MeTo1a show() emy miepezaercst apryMeHT 06006IeHHOTO THITa
X. TIpu BbI30Be MeTO/Ia B OKHE BBIBOJIa OTOOPaKAETCs 3HAUEHUE apTyMEHTa.
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Bropoii Bepcum Metoza show() mepemaeTcs MAcCHB, 2JIEMEHTBI KOTOPOTO OT-
HocsiTest K 00061eHHoMy Tiity. IIpu BbI30Be MeTOMa OTOGPaKAIOTCS 3HAYE-
HUS 3JIeMeHTOB MacCUBa.

YV Mmetoma getElement() aBa aprymMeHTa: MaccuB ¢ dJeMeHTaMU 0OOOIIEHHOTO
THIIA ¥ 1IeJIOUNCIeHHOe 3HaYeHte, Onpe/iesIsaioniee NHAEKC dJieMeHTa MacCH-
Ba. Pe3yibTaToM MeTO]] BO3BpallaeT 3HAUEHUE 2JIeMeHTa MaccuBa (TepBbhIi
apryMeHT) ¢ IaHHBIM UH/IeKCOM (BTOPOH apryMeHT).

B miaBHOM MeTO/le TIPOrpaMMbI €CTh TIPHMEPBI BBIZ0BA METOZOB Sshow()
u getElement() ¢ pasHbiMm aprymeHTamu. Xodercst 0OpaTHTh BHUMaHUE Ha He-
CKOJIBKO 0OCTOSITENIBCTB. BO-TI€PBBIX, MACCUBbI, KOTOPBIE MIEPEIAIOTCS apTyMEH-
Tamu MeTozam show() 1 getElement(), co3maroTcst Ha OCHOBE KOHTEITHEPHBIX KJIACCOB
(B wactHocTw, Integer u Character). Bo-BTopbIX, MeToz1 show() BBI3bIBaeTCs, KpoMe
[IPOYEro, ¢ apryMeHTamu (JIMTepajiaMiu ), OTHOCAIIUMUCS K 6a30BbIM (IIPOCTHIM )
trmnaM (int u char). OmuOKU B 9TOM CJiydae He BOSHUKAET, TOCKOJIbKY aBTOMATH-
YECKH TIPUMUTUBHBIE TUITBI PACIITHPSIIOTCS /10 TUTIOB KJIACCOB-000IOYEK.

AETANN

PaboTta ¢ 0606LLEHHBIMI TUMaMM MOJHA CIOPNPU30B. MNprimHa «<HEOXUAAH-
HOCTel» BO MHOIOM CBSI3aHa C MEXaHNU3MOM «CTUPaHUs», KOTOPbIA UCMOSb-
3yeTcsl NPy KOMAUALMK NPOrPaMMHOro Koga ¢ 0600LWeHHbIMU MeTodamMmn
n/vinu knaccamu. CuTyaums Takasi, 4To 3Ha4eHust, UCrnonb3yembile a8 0006-
LLIEHHbIX NapamMeTpOoB, U3BECTHbI HA MEHT KOMMUSLMK, HO MOC/e KOMMU-
NSiLMK NporpamMmel B 6aiiT-koa, ata nHdopmMaums «ctmpaeTtcs». Mpolye ro-
BOPSI, HA 3Tane BbINOJSIHEHMS MPOrPaMMHOIO KOAa B pamkax 0600LWEHHOro
KJlacca unm MeToa Hesb3s SBHO MAEHTUOULIMPOBATb UCMONb3yeMOoe 3Ha-
YyeHne 06006LLLEHHOr0 NapamMeTpa (HO 3TOM MOXHO cAenaTtb Ha aTane KoM-
nunsuymn). NMoatomy, HaNpPUMep, Mbl MOXEM 00BbABUTL B TeNe MeToda Uin
B KJlacce 0ObEKTHYIO MePEMEHHYIO, OTHOCSILLLYIOCS K 0606LLEHHOMY TUMY, HO
He MOXeM co3aaTb 0OLEKT Ha OCHOBE 0606LLLEHHOrO TMNa. MprynHa B TOM,
YTO NEPEMEHHas CO34AETCS Ha aTane KOMNUASLUMK, a 06bEKT — B NMPOLEC-
Ce BbIMNOJIHEHUS NMPOorpamMmbl. 10 TO Xe NpUYMHE Mbl MOXEM UCTOSIb30BaTh
nepemMeHHble MaccuBa C afieMeHTaMmn 0600LLEHHOrO TUMNA, HO HE MOXEM
€034aTb MacCuB C 9fieMeHTamMu 0600LLLEHHOIo TUNa.

Co3paHue HecTaTU4ecKoro o000LEeHHOro metoaa

Hecrarnyeckuii 06001UIeHHbII METO/] CO34AETCsI IPAKTUYECKU TOYHO TaK Ke,
Kak u ctatndeckuii. [IppHIMIMaIbHOE OTJINYNE B TOM, YTO HECTATUIECKUIA
MeTO/I BbI3bIBaeTCd U3 00bEKTa.
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@ HA 3AMETKY

MbI MOXeM onucaTtb 0606LLEHHbIN KJIaCC, B KOTOPOM UCMO0J1b3yeTCs METOZ,
¢ 0606LLEeHHbIMM NapaMeTpamm TMna. Ho MoXHO NOCTYNNTb U MHAYe: Kacc
OnunCbIBaTb Kak 0ObIYHBIM, HO NPV 3TOM OAVH UM Bolee METOAOB ONUCaTb
kak 0600LLeHHbIE. IMEHHO Takas cUTyaumsi pacCMaTprBaeTCs Aanee.

Heb6ob110i iprMep, B KOTOPOM CO3/IA€TCS U HCITOB3YETCsT HeCTaTHIeCKUH
METO/I, IPENICTaBJIEH B TUCTUHTE 9.4.

Jluctunr 9.4. MporpammHbii kop npoekTa UsingGenMethodsApplication
// Knacc ¢ 0600weHHbIM MeTOgOM:
class MyClass{

// TekctoBoe none:

String name;

// 06061WeHHbI? MeTop:

<X> void show(X arg){

System.out.println(name+": "+arg);

}
// KoHctpykTop:
MyClass(String txt){
name=txt;
}
}

// TnaBHblit knacc:
class UsingGenMethodsDemo{
// TnaBHblit MeTOR:
public static void main(String[] args){
// Co3patue 00beKToB:
MyClass A=new MyClass("06bekT A");
MyClass B=new MyClass("O6bexT B");
// Bbi30B 00001LEHHbIX METO/L0B U3 Pa3HbIX 0GBEKTOB:
A.show(123);
A.show("Alpha");
A.show(A);
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B.show(123);
B.show("Bravo");
B.show('B’);

B Ppe3yJbTaTe BbIIIOJTHEHUA IIPOI'PAMMBI ITIOJIYYA€EM CJICAYIOIIEE:

Pe3ynbraTt BbINOSIHEHMSA NPOrpamMmbl (U3 nucTuHra 9.4)
06bexT A: 123

06bekT A: Alpha

06bekT A: A

06wbex B: 123

06vekT B: Bravo

06vekT B: B

B namnom ciyuae onmcwiBaetcs kaace MyClass, KOTOPBIH COLEPKUT TEKCTOBOE
oJIe Name, KOHCTPYKTOP € TEKCTOBBIM apryMEHTOM, a TakKe 0O0OIEHHbIN
MeToz show().

Metony mepemaercst apryMeHTOM 3HadeHne 06001eHHOTo ThTa (0603HaYEH
Kax X), a [IPY BBITIOJTHEHUH METO/[A OTOOPAKAETCST 3HAYEHME T10JIsI Name 1, ye-
pe3 JIBOETOYME, 3HAYEHKE aPTYMEHTA METO/IA.

B riiaBHom MeTo/1e IpOrpaMMBbI CO371aeTcst iBa o0bekTa Kiracca MyClass, a satem
13 KasK/I0T0 0OBEKTa BBI3BIBAETCST METO/T show() ¢ pasHBIME apTyMEHTAMIL.

O000OLUWeHHbIe KJ1acCbl U HaciegoBaHMe

— Hem, eii 06 amom dymams ewe pano.
— 06 amom Oymamv HUKOMY He PaHO, U HUK020d
He no3ono.

Hs x/¢p «Kaskasckasa naennuyas

Jlanee 06CyAuM HEKOTOPbIE aCHEKThI, UMEIOIIHe OTHOIIeHie K 0000IeHHbIM
KJIacCaM U METOZ[aM B KOHTEKCTE MCII0JIb30BaHUS TAKOIO MEXaHU3MAa, KaK Ha-
cJieloOBaHUeE.
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Cynepknacc Ha 0OCHOBe 0000LWEeHHOro kKj1acca

KonkpetHble peasmzaiimy 00006IEeHHOTO CyepKIacca MOTYT UCIIOJIb30BAThCS
B KauecTBe CyTepKacca mpu HacaenoBanuu. [Ipote roBops, mpu co3manuu
MOJIKJIacca B Ka4eCTBe CyIepKIacca MOKHO yKa3aTh 06001IeHHBIH KJTace — HO
He KaK TaKOBOM, a ¢ KOHKPETHBIMU 3HAYEHUSIMHU J1JIs1 0OOOIIEHHBIX MTapaMeT-
poB. [IprmMep Takoro Mojxo/a MpeCcTaBieH B IPOrpaMMe B IncTHHTe 9.5.

Jluctunr 9.5. MporpammHbiii kop, npoekta ExtendingGenClassApplication
// 0006WeHHbI Knacc:
class Base<X>{
// 0606weHHoe none:
X data;
// KoHcTpykTop:
Base(X data){
this.data=data;
}
// MeTop ns 0ToOpaKeHus 3HaYEHUS Nos:
void show(){
System.out.println(data);
}
}

// Nopknacc Ha 0cHoBe 0000LEHHOTO KNacca C LEeN0YNCIIEHHbIM
// Tanom BMecTo 06061eHHOTO:
class Alpha extends Base<Integer>{
// KoHcrpykTop:
Alpha(Integer n){
// BbI30B KOHCTPYKTOpa Cynepknacca:
super(n);
}
// Nepeonpepnenenue metopa:
void show(){
System.out.print("LienouncnexHoe none: ");
// Bbi30B BEpcuu MeToAa U3 CynepKacca:
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super.show();

}
}

// Nogknacc Ha ocHoBe 0006LLIEHHOTO KNACca C TEKCTOBLIM
// Tanom BMecTo 06061LeHHOTO:
class Bravo extends Base<String>{
// KoHctpykTop:
Bravo(String txt){
// BbI30B KOHCTPYKTOpa Cynepknacca:
super(txt);
}
// Nepeonpegenenue metopa:
void show(){
System.out.print("Tekctooe none: ");
// Bbi30B Bepcuu MeToa U3 Cynepknacca:
super.show();
}
}

// Tloaknacc Ha 0cHoBe 0606WEHHOTO KNacca ¢ CUMBOMbHbIM
// Tanom BMecTo 06061eHHOTO:
class Charlie extends Base<Character>{
// KoHctpykTop:
Charlie(Character s){
// BbI30B KOHCTPYKTOpa Cynepknacca:
super(s);
}
// Nlepeonpenenexue metopa:
void show(){
System.out.print("CumBonbHoe none: ");
// Bbi30B Bepcuu MeToAa U3 cynepknacca:
super.show();
}
}
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// TnaBHblit knacc:
class ExtendingGenClassDemo{
// TnaBHblit MeTOR:
public static void main(String[] args){
// Co3panue 06beKTOB:
Alpha A=new Alpha(123);
Bravo B=new Bravo("o6bekT B");
Charlie C=new Charlie('C’);
// Bbi30B MeToga show() U3 pa3Hblx 06bEKTOB:
A.show();
B.show();
C.show();

PeByJIbTaT BBITTOJTHEHUA IIPOTPAaMMbI IIPEACTABJJIEH HUKE.

PeaynbTaT BbINOMIHEHUS NPOrpamMmbl (U3 nUcTuHra 9.5)
LlenouncnenHoe none: 123
Tekcrosoe none: 06bekT B

CumsonbHoe none: C

MbI UCHOIb30BaIM OYeHb MPOCTYI0 CXeMY: omucanu 0OOOIEHHBIA Kace
Base ¢ 06001IeHHBIM TTapaMeTPoM X, a B Kjracce ommucau moJie data tuma X, me-
Toz1 show(), TIp¥ BBI30BE KOTOPOTO OTOOpakaeTcst 3HaueHue moJist data, a Tak-
e y KJlacca eCTh KOHCTPYKTOP € OJHUM apryMeHTOM OOOGIIEHHOTO THIIA.
Ha ocnose xiacca Base myTem HacsenoBaHusi co3iaiorcst Kiacchl Alpha, Bravo
u Charlie. TTpu aTOM B KauecTBe 0006IIEHHOTO TTApaMeTPa YKa3bIBAIOTCS COOT-
BeTCTBEHHO TuUIIbI Integer, String u Character cooTBeTcTBEeHHO. TakKe B KaK/I0M U3
KJy1accoB nepeornpeziensgercs meto show(). [Ipu aToM ¢ ToMOIIbIo UHCTPYKITUN
super.show() BBI3BIBAaETCSI BepCHst MeTo/Ia U3 0006IIEHHOT0 cynepKacca Base.

Taxum o6pasom, B kiacce Alpha Tumom moss data siisercs Integer, B Kiacce
Bravo Trrom moJis data siBaisieTcst String, a B kiracce Charlie Timom mosts data siiisi-
ercs Character. OObeKTHI JaHHBIX KJIACCOB CO3/AI0OTCSI B TIABHOM METO/IE TIPO-
TPaMMBI, a 3aTeM U3 KaK/I0TO U3 HUX BBI3BIBAETCS METOZ show().
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AETANN

o
A
L1

Jonyctym, 4To 060OLLEHHBIN Cynepkiacc onucaH crneayloLlwmm oopa3om:
class Base<X>{
X data;

}

PaccmoTpum aBa nogknacca. Mogxnacc Alpha onmcaH Tak:

class Alpha extends Base<Integer>{}

Ewie ogmH nopxnacc Bravo onuwem cnenylowmmM o6pasom:

class Bravo extends Base{}

MpuHUMNManbLHOE OTAnYmMe Knaccoe Alpha v Bravo B TOM, 4TO Npu co3gaHmm
Alpha omna o606LWweHHOro cynepknacca Base ykasdaHo 3HayeHwue Integer ons
0606L1eHHOro Tuna, a NpM co3aaHnu knacca Bravo 3HavyeHme ana 0606-
LLEHHOro Tuna He ykadaHo. B pe3ynbraTte y 06bekToB knacca Alpha none
data 6yneT uenouncneHHbiM (Tuna Integer), a y 00bEKTOB Kniacca Bravo none
data OygeT oTHocuTbCS K Tuny Object (Cynepknacc B BepLUMHE Mepapxum
BCEX KNacCoB).

OrpaHu4yeHue HacnenoBaHus Ons 00600LeHHoro Tuna

[Tpu ucnonb3oBaHUK 0OOBIIEHHBIX KJIACCOB U METOAOB B MHCTPYKIUU 00'b-
ABJeHNsT 000OIEHHOTO THIIA MOKET HMCIOJIb30BaThCsl BbIPasKEHUE BHA
X extends Cynepknacc, o3Hauaromiee, 4To 0600IIEHHbII THIT X I0JIZKEH ObITh TAKKUM,
4TO SABJISIETCS MOAKJIAcCOM (TPSMBIM WJIM OTIOCPEI0BAaHHBIM) KJjracca Cynep-
knacc. B HEKOTOPBIX cirydyasx Tako moaxo/ ObiBaeT gocTatouHo yaoben. He-
GoJIbIITast MILTIOCTPAITKS [IPpe/IcTaBIeHa B tuctuare 9.6.

JluctuHr 9.6. NMporpammHbii kog, npoekTa GenTypeExtendingApplication
// Cynepknacc:
class Base{
// TekctoBoe none:
String name;
// KoHcTpykTop:
Base(String txt){
name=txt;
}
// MeTop anst 0T0OpaeHus 3HayeHus nons:
void show(){
System.out.printin("TekctoBoe none: "+name);
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}
}

// Nopknacc cynepknacca Base:
class Alpha extends Base{
// Lenouncnenxoe none:
int number;
// KoHcrpykTop:
Alpha(String txt,int n){
// Bbi30B KOHCTpYKTOpa Cynepknacca:
super(txt);
// TIpucBanBaHue 3HaYeHUs LeNoYUCEHHOMY NONH:
number=n;
}
// Nlepeonpenenexue metopa:
void show(){
// Bbi30B Bepcuu MeTOAa U3 Cynepknacca:
super.show();
// 0T06paeHue 3HaYEHUS LLENOYNCEHHOTO NoNs:
System.out.printin("Llenoyncnenxoe none: "+number);

}

}
// Nopknacc cynepknacca Alpha:

class Bravo extends Alpha{

// CumBonbHOE none:

char symbol;

// KoHcTpykTop:

Bravo(String txtint n,char s){
// BbI30B KOHCTPYKTOpa CynepKnacca:
super(txt,n);
// TpucBanBaHue 3Ha4eH!s CUMBOBHOMY NONIO:
symbol=s;

}

// Nlepeonpenenexue metopa:

void show(){
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// Bbi30B Bepcuu MeTOAa U3 cynepknacca:
super.show();

// 0T06paeHue 3HaYEHUS CUMBOMIBHOTO NOAS:
System.out.printin("CumeonbHoe none: "+symbol);

}

}
// 0606LIEHHbI Knacc:

class MyClass<X extends Base>{
// None 06obLieHHoro TMNa:
X obj;
// KoHcTpykTop:
MyClass(X obj){
// 3HaueHue nons:
this.obj=obj;
}
// MeTog 06061wweHHoro knacca:
void show(){
System.out.printin("06wekT knacca MyClass");
// Bbi30B MeToa U3 nons 0606UEHHOTO TUNa:
obj.show();
}
}

// [naBHblit knacc:
class GenTypeExtendingDemo{
// TnaeHblit MeTog:
public static void main(String[] args){
// 06BeKTbI CO37a0TCA Ha OCHOBE 0606WWeHHOrO Knacca:
MyClass<Alpha> A=new MyClass<>(new Alpha("Alpha",123));
MyClass<Bravo> B=new MyClass<>(new Bravo("Bravo",321,B"));
// Bbi3oB MeTopa show() U3 06bekToB:
A.show();
B.show();
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B mporpamme omuceiBaetcs kaacc Base ¢ TEKCTOBBIM TOJIEM Name, KOHCTPYK-
TOPOM 1 MeTo1oM show() [7tst oToOpaskeHust 3HaueHwst moJisi. Ha ocHoBe Kitac-
ca Base cosmaercs kiacc Alpha. B xmacce Alpha x oo name gobaBiiseTcst 1e1o-
yucjeHHoe rose number. Tam ke epeonpenessiercst metos show(). Ha ocHoBe
Kiacca Alpha cosmaercst Kiacc Bravo. B kiracce Bravo IOIO/IHUTEIBHO TIOSIBJISIET-
¢S CUMBOJIBHOE T10J1e symbol ¥ cOOTBETCTBYIONMM 00pa3oM IIepeorpeIesier-
cst Metoz show().

@ HA 3AMETKY

MHcTpyKkums supershow() B knacce Alpha 03Ha4aeT BbI3OB BEPCUMM METOAA
show() N3 knacca Base, NOCKONbKY OH IBNSIETCS CyNepknaccom AJia knacca
Alpha. MHCTpYyKLMSA super.show() B kKnacce Bravo 03Ha4yaeT BbI3OB BEPCUN METO-
na show() 3 knacca Alpha, nockonbky ans knacca Bravo cynepknaccom sB-
naetcs knacc Alpha.

O6o6uiennbiit kaace MyClass omuceiBaeTcss ¢ MHCTpYKIMeil <X extends Bases,
O3HAuamIIeil, 4To 3HaueHreM 0G0OIIEHHOTO apaMeTpa Tua X mpu co3/a-
Hun oObekTa Kiaacca MyClass MoskeT OBITH JIMIIL KJIACC, KOTOPBINA SBJISETCS
MIPSIMBIM WJIH OTIOCPEIOBAaHHBIM (4Yepe3 HEeCKOJIbKO KJACCOB) HACJEIHUKOM
kJacca Base. Kimaccwr Alpha 1 Bravo 11t T0# et IOAXOAT.

B knacce MyClass o6bsiBaieHo 1moste obj o6o6mienHoro tumna X. 3HayeHue oo
MPUCBAMBAETCST B KOHCTPYKTOpe Kiacca MyClass. ApryMeHTOM KOHCTPYKTO-
py Tepeziaercsi 3HaueHue TUTA X, © UMEHHO 3TO 3HAYEHUE MPUCBANBAETCS
110110 obj.

AETANN

o
AN
1

Monto obj mpuceamBaeTca 3HavyeHne, NepefaHHOE apryMeHTOM KOH-
CTpyKTOpY knacca MyClass. YunTbiBas, 4To 3Ha4eHMEM napamMeTpa X MOXeT
ObITb UMS Knacca (Hacnegytoulero Base), nerko NoHATb, YTO apryMeHToOM
KOHCTPYKTOPY nepenaetcs oObekTHas nepemMeHHasl, 3Ha4eHMeM KOoTO-
poii ABNSIETCS CCblSIka HA HEKOTOPbI 0OBEKT 1, CeaoBaTenbHO, NOJIHO obj
NpUCBanBaeTCs CCbliika Ha 3TOT 06bEKT. BaxHO 34eCh TO, 4TO 0OBLEKT AJ1A
nons obj He co3aaeTcs B KOHCTPYKTOPE, a CCbljika Ha HEro NMLUb Nepeaa-
€TCSsl B KOHCTPYKTOP. OTO NMPUHLMMMUANBHO BaXHbIi MOMEHT, NMOCKOJIbKY
B 0000LLEHHOM KJlacce HeNb3a co3aaTbh 0ObEKT Ha OCHOBE 0000LLLEHHO-
ro Tuna.

B kmacce My(Class onucwiBaercss metos show(), B KOTOPOM BBI3BIBAETCS METO]I
show() 13 moJisi-o6bekTa 0bj. 3716CH HYKHO OTMETHTD IBa MOMEHTA. BO-11€pBhIX,
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0 TIepeornpeiesieHuu MeTo/a show() pedb He WIeT, TIOCKOJIbKY OJNH METO/ OTI-
penessiercst st kiacca MyClass, a gpyroii BeI3biBaeTcst U3 oObekTa obj 0606-
meHHoro tuma X. Bo-BTOPBIX, Mbl MOKeM BbI3BaTh MeTO/ show() u3 oObeKTa
ohj 060611eHHOTO THIIA X TOJIBKO IIOTOMY, YTO 0600IEHHbIN mapaMeTp X OIu-
CaH KaK «HacJefyoInii» kiacc Base, B kotopoMm ecth MeToz show(). Eciir 6b1
BMeCTO MHCTPYKIMK <X extends Base> B ormcaruu 0606menHoro kiacca MyClass
MBI UCTIOJIB30BAJIN NHCTPYKITHIO <X>, TO IPYU KOMITUJISITAN KOMaHIbI 0bj.show()
B Teste MeToza show() (B kacce MyClass) BosHuKIa GbI OmMOKa.

B rmaBHoM MeToze mporpammbl kKomaHaamu MyClass<Alpha> A=new MyClass<>(new A
lpha("Alpha",123)) u MyClass<Bravo> B=new MyClass<>(new Bravo("Bravo",321,B")) Ha ocHoBe
0606mennoro kmacca MyClass cosparorca o6bexT A u B. O6bekT A co3maerca
Ha ocHOBe Kyacca MyClass ¢ rcrmob30BaHeM B KauecTBe 0600IIEHHOTO Mapa-
Metpa Tura Kiaacca Alpha. O6bexT B cosmaercst Ha ocHoBe Kiracca MyClass ¢ mc-
M0JIb30BaHUEM B KadecTBe 00O0OIIEHHOTO MapaMeTpa Kiaacca Bravo. B obonx
cJIydasix apryMeHTOM KOHCTPYKTOpy Kiacca MyClass epeaercst aHOHUMHBIH
00BEKT: B MIEPBOM cJIydae peub uaer o6 obbekTe Kiaacca Alpha, a Bo BTopom
cJIydae apryMeHTOM IepeaeTcsi aHOHUMHBIN 00beKT Kiacca Bravo. FiMeHHO
Ha 9TH 00BEKTHI OYIET COMEPKATHCS CChLIKA B OJIe 0bj /it 00bekToB A 1 B
COOTBETCTBEHHO.

[Tocsie cosmanust 00bekToB A 1 B komanmamu A.show() u B.show() u3 kasmoro
o6bekTa BbI3biBaeTcst MeTo/1 show(). B pesysibraTe mpu BBITIOJHEHUH TPOTPaM-
MBI [T0JIy4aeM TaKOl pe3yJIbTaT:

Pe3ynbTaTt BbINOJIHEHUS NPOrpamMmbl (U3 nucTuHra 9.6)
06bexT knacca MyClass

Tekctooe none: Alpha

LlenoyncnenHoe none: 123

06bekT knacca MyClass

TekctoBoe none: Bravo

LlenoyucnenHoe none: 321

CumBonbHoe none: B

Takum 06pa3oM, MCHOJIb30BaHWE WHCTPYKIUU 0ObsiBIEHUsST 0000IEHHO-
IO TUIA C KJIOYEBBIM CJIOBOM extends He TOJbKO OrPAHMYUBAET <«CIIEKTP>
BO3MOKHBIX 3HAUeHHMH O0OOIIEHHOrO THIA, HO U <«KOHKPETH3UPYET» THII
HCIIOJIb3YEMbIX B 000OIIEHHOM KJIacCe JaHHBIX. A 3TO MOKET ObITh OYE€Hb
KCTaTH.
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0600w eHHble nHTepdencsl

Hawe nosenenue. Imom maney ne 854emcs ¢ Ko-
pozzeecxoﬁ yecmuio. Mot 3anpeuiaem e2zo Ha 6exKu
6EK086.

s x/¢ <31 uronss

OG60o6HIEHHBIM MOKET OBITh HE TOJIBKO KJIaCC MM METOJ, HO U nHTepdeiic.
O6mbsiBasieTcst 00001eHHbBII HHTEPdEic aHATOTHYHO K 06001[eHHOMY KJIac-
cy: nocse uMeHn naTepdeiica B yIIOBBIX CKOOKAX yKa3blBaIOTCs Ha3BaHU
111 06001eHHBIX TUIIOB. Takoi 06001eHHbIIA nHTEP(ERC MOKET UCIIOIb30-
BaThCs KaK /ISl CO3/aHus 0000MIEHHOrO KIacca, Tak U /IS CO3aHus Kaacca
C KOHKPETHBIMU 3HAYEHUSMHE 7151 0OOOIIEHHBIX TAPAMETPOB THIIA.

Co3paHue 0000LLEHHOro Kflacca Ha OCHOBe nHrepdgeiica

Ecim Ha ocHoBe 060611eHHOrO HHTEpdeiica cosnaercst 0000IeHHbII Kacc,
TO 0600IIEHHBIN TTapaMeTp TUIIA YKa3bIBAETCS TIOCJe HMEHU KJIacca U MmocJie
VMeHU PeaTn3yeMoro B Kiacce natepdetica. [Ipumep Takoii cutyamu mpej-
CTaBJIeH B quctunre 9.7.

Jlnctunr 9.7. Mporpammubiii Kog npoekta GenlnterfaceApplication
// 060611eHHbIit MHTEpdEiC:
interface MyMethods<X>{
X get();
void set(X arg);
}
// Co3paxue 06061WWEHHOTO KNacca Ha 0CHoBE
// 06obuieHHoro nHTepdeiica:
class MyClass<X> implements MyMethods<X>{
// 3aKkpbiToe none 0606wWeHHOro TUNa:
private X value;
// Onucaxue meTof0B U3 MHTEpdeiica:
public X get(){
return value;

}
public void set(X arg){
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value=arg;
}
// MeTop ins 0ToOpaKeHus 3HaYEHHS nons:
void show(){

System.out.printin("3Hauenne nons: "+get());
}

// KoHctpykTop:
MyClass(X arg){

value=arg;
}
}

// TnaBHblit knacc:
class GenInterfaceDemo{
// TnaBHblit MeTOR:
public static void main(String[] args){

// WHTepdelicHas nepeMeHHas:
MyMethods ref;
// Co3nanne 06beKToB Ha 0cHOBE 0006LEHHOTO KNacca:
MyClass<Integer> A=new MyClass<>(123);
MyClass<Character> B=new MyClass<>(A);
// Bbi30B MeTOZa M3 06beKTa knacca:
A.show();
// WHTepdeiicHoi nepeMeHHOI NpUCBAUBAETCS 3HAYEHME:
ref=A;
// Bbi30B MeTOZa Yepe3 uHTep(eiCHYI0 nepeMenHyio:
ref.set(321);
// Bbi30B MeTOR0B M3 00BEKTOB Knacca:
A.show();
B.show();
// WHTepdeiicHoi nepeMeHHOI NpUCBAUBAETCS 3HAYEHME:
ref=B;
// Bbi30B MeTOZa Yepe3 uHTep(eilCHYI0 nepeMenHyio:
ref.set('B);
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// Bbi30B MeTOZa M3 00beKTa knacca:
B.show();

PeSy.TIbTaT BbIIIOJIHEHUWA ITPOTPAMMBbI TaKOM:

Pe3ynbTaT BbINOJIHEHUS NPOrpamMmbl (U3 INCTUHIA 9.7)
3HaueHue nons: 123

3HayeHue nong: 321

3HaueHue nons: A

3HayeHue nona: B

Koz mporpammebl foctatouno mpoctoit. B o6o6iernnom nttepdeiice MyMethods
mapamerp X o6o3Hauaet 0000IIeHHBII THIT TaHHBIX. B nHTepdetice 00bsBIIe-
HBI [Ba METO/Ia: METOJ get() He MMeeT apryMeHTOB U BO3BPAIIIAET PE3yIbTaTOM
3Hauenne 060061eHHOro THMa X, a MeTOo/I set() He BO3BpaIlaeT Pe3yJIbTaT, a ap-
T'YMEHTOM METOJLy iepeaercsi 3HadeHue 0600IeHHOTro TUIa X.

O6o6mennbiii uaTepdeiic MyMethods peasmsyercst B 06001IEHHOM Kjacce
MyClass. B aToM Kitacce OIMCaHO 3aKPHITOE 110J1e 000OUEHHOTO TUIIA, A METO-
mbl set() m get() onpez;esieHbl Tak, 9YTO UMK COOTBETCTBEHHO TIPUCBAMBACTCS
3HAYEeHWe TIOJTI0 U BO3BPAIAETCs 3HaUYeHue moJisd. Takxke B Kjacce OMUCAH
KOHCTPYKTOP C OJHUM apryMeHTOM U MeTo/ show(), KOTOPbIM OTOOpaKkaeTcst
3HAYEeHHE 3aKPBITOTO MOJIS.

B riaBHOM MeToze TporpaMMmbl 00bsIBIIsIETCST MHTEp(hEiCHasT epeMeHHast
ref unrepdeiica MyMethods, a Takske coszmaiorcs epeMenHble A 1 B Ha ocHoBe
0606m1eHHOTO Kaacca MyClass cooTBeTcTBEHHO cO 3HaueHssMu Integer u Character
1151 06001IeHHOT0 TTapamMeTpa Tuia. JIJist Kax/10ro 13 00beKTOB BBIIOIHSCT-
Cs1 TaKas Mpoleypa:

* 3 00beKTa BbI3bIBaeTCst MeTO/ show();
*  1epeMeHHOIi ref IprcBanBaeTCs CChIIIKA HA COOTBETCTBYIONINN OOBEKT;

* 4epes nurepdeiicHyio epeMenHyio ref BeispiBaercst Metof set(), 6aroma-
Pst 4eMy 3aKPBITOMY TI0JIT0 0OBEKTA IIPHCBANBAETCST HOBOE 3HAUECHUE;

* 4yepe3 0OOBEKTHYIO TIEPEMEHHYIO CHOBA BBI3bIBAETCST METOJT show().

Pesynbrat Becex aTuX JeficTBUI TPUBEIEH BHIIIIE.

339



Maea 9

Co3paHue o0bIYHOrO KJj1acca Ha OCHOBe 0000LLEeHHOro
nHrepdgeiica

Ha ocrose 06061eHHOr0 nHTEpdeiica MOKHO Co3aBaTh OOBIYHbBIE KIACCHL.
Heb6obinasg nporpaMMHas Bapuanus, OTAAJIEHHO HATIOMUHAIONIAsT MTPEIbI-
Iyluiil mpuMep. PaccMOTpuM nporpaMMHBIN Ko B iucTuHTe 9.8.

Jluctunr 9.8. NMporpammHubii kop, npoekta MoreGeninterfaceApplication
// 06001wweHHbIit MHTEpDEIiC:
interface MyMethods<X>{
X get();
void set(X arg);
}
// Co3patue nepeoro Knacca Ha 0CHoBe
// 0606uieHHor0 MHTEpdelica:
class Alpha implements MyMethods<Integer>{
// 3aKpbiTOE MoNe UENOYNCIEHHOTO TUNa:
private Integer value;
// Onucanue meTonoB U3 MHTEpdeiica:
public Integer get(){
return value;
}
public void set(Integer arg){
value=arg;
}
// MeTog ns 0ToOpaxeHus 3HayeHus nons:
void show(){
System.out.printn("Lienouncnexroe none: "+get());
}

// KoHctpykTop:
Alpha(Integer arg){

value=arg;
}
}
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// Co3panue BTOpOTo Knacca Ha 0CHoBe
// 060buieHHoro nHTepdeiica:
class Bravo implements MyMethods<Character>{
// 3aKpbiTOE NONe CMMBONLHOTO TUNA:
private Character value;
// Onucaxue meTofoB U3 uHTepdeiica:
public Character get(){
return value;
}
public void set(Character arg){
value=arg;
}
// MeTop anst 0T06paeHus 3HayeHus nons:
void show(){

System.out.printin("CumsonbHoe none: "+get());

}

// KoHctpykTop:
Bravo(Character arg){

value=arg;
}
}

// TnaBHblit knacc:
class MoreGenInterfaceDemo{
// [nasHblit MeTop:
public static void main(String[] args){
// WHTepdelicHas nepeMerHas:
MyMethods ref;
// Co3panue 06bekToB:
Alpha A=new Alpha(123);
Bravo B=new Bravo(A);
// Bbi30B MeTO1a U3 00bEKTA KNacca:

A.show();

// ViiTepdeiicHolt nepeMeHHOi NpucBanBaeTca 3HaveHme:
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ref=A;

// Bbi30B MeTofa Yepe3 UHTephelicHyio nepemeHHyio:
ref.set(321);

// Bbi30B MeTO10B M3 06LEKTOB KNacca:

A.show();

B.show();

// VinTepdelicHoil nepeMeHHO NPUCBAMBAETCA 3HAYEHME:
ref=B;

// Bbi30B MeTof1a Yepe3 uHTephelicHyio nepemMeHHyio:
ref.set('B);

// Bbi30B MeTO1a U3 00bEKTA KNacca:

B.show();

Huke mokazano, KakuM Gy/IeT pe3yJIbTaT BBITOJTHEHUST TIPOTPAMMBI.

Pe3ynbTaT BbINOJIHEHUS NPOrpamMmsl (U3 nMcTuHra 9.8)
LlenouncnenHoe none: 123

LlenouncnenHoe none: 321

CumBonbHoe none: A

CumBonbHoe none: B

Kax BuzmM, pe3ysbTar BBIMOTHEHUS TPOTPAMMBI TaKOI JKe, KaK 1 B TIPe/Ibl-
JylIeM CJIyvae.

A BETANMW

XoTsa nHTepdeiic MyMethods sBnsieTcsa 06006LWEHHBIM, MHTEPDENCHas nepe-
MeHHas ref 06bsiBnsieTcs komaHaom MyMethods ref, B KOTOpoI4 ykazaHo TONbKO
OCHOBHOE UMSs nHTepdelica 6e3 ykasaHns 3Ha4YeHns g 06006LLLEHHOrO
TMna. bnarogaps aToMy 3Ha4YeHMEM NepeMeHHO ref MOXHO NPUCBONTL
CCbINKY Kak Ha 00BbEKT A, Tak U Ha 0OBbEKT B — HECMOTPS Ha TO, YTO 0Ob-
eKkT A cospaBancs Ha ocHoBe knacca Alpha, peanmaylowero nHtepoeinc
MyMethods co 3HayeHuem Integer Ans o606LeHHOro TMNa, a 06bekT B co-
3[aeTcsa Ha OCHOBE Kknacca Bravo, peanuaytowiero nHrepdeiic MyMethods co
3HadeHuneMm Character Ans 0606LWEHHOrO TUNA. Y Takol «yHUBEPCaIbHOCTU»
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€CTb LeHa: 0600LEHHbIN TMM NPy 00paLLeHnn K 0ObeKTaM Yepes MHTep-
dencHyo nepemMeHHyio ref He cneumbunumposaH. MoaTomy, Hanpumep,
METOA, get(), KOTOPbIA B COOTBETCTBUM CO CBOMM OOBSBNEHNEM B UHTEP-
deiice, Bo3BpallaeT 3Ha4YeHne 06006LLLEHHOrO TUNAa, a A1t 06bekToB A 1 B
OnMcaH BO3BPALLAIOLLVIM COOTBETCTBEHHO 3Ha4YeHMs Tmuna Integer m Character,
Nnpu BbI30BE €ro Yepes NepeMeHHyto ref MHTepNpeTUpyeTCs kak BO3Bpa-
warowmii 3HadeHme Tuna Object. ITO He MeluaeT, ckaxem, oTobpaxaTb
B KOHCOJIbHOM OKHE 3Ha4YeHue, BO3BpaLLlaeMoe METOAOM get(), HO Hakna-
OblBaeT orpaHMYeHns Ha AONyCTUMbIE ornepaLmn ¢ pesybTaToM MeToaa
(npaBpa, 06bIYHO Ha BbIPYYKY MOXET MPUINTU SBHOE NPUBEAEHME TUMA).
C Opyroii CTOpOHbI, Mbl MO Obl, CKaxeM, 0O6bABUTbL NepemMeHHyto ref
C MOMOLLBIO KOMaHAabl MyMethods<Integer> ref, B KOTOpOW Ans nHTepdeinca
MyMethods IBHO yka3aHO 3HayeHue Integer ons napameTpa 0600LLEHHOIO
TMna. Ho B Takom cnyyae 3Ha4eHMeEM NepemMeHHOMN ref MOXHO Obisio Obl
NPUCBOUTb NINLLb CCbISIKY Ha 06bEKT A, HO HEe Ha 0O6bEKT B. 3aTo Npwu Bbl-
30Be MeToa get() Hepes nepeMeHHylo ref pesynstaT MeToaa MHTepnpeTu-
pyeTcs kak 3Ha4yeHue Tuna Integer.

0000l EeHHbIe NoACTaHOBKU

Ymo Ovt mbt Oeaanu 6Oes nayxu? Iodymamo
cmpauo!

Uz x/p <31 urons»

Hcnosb3oBanue napaMerpa 0600IIEeHHOTO THIIA B KJIAacce MM METOAE TOJI-
pasyMeBaert, 4To IIPH CO3aHnK 00bEKTa KJacca WM BbI30BE METO/A TIPO-
ucxoauT onpeenenre (uaeHtudukaiys) obobuentoro tuna. Ho Hepeako
3HavyeHwue /st 0600IEHHOTO TTapaMeTpa urpaeT GopMabHy0 poJib. B Takux
caydasx yao0HO UCTIOIb30BaTh 0000ueHble NOOCMAHOBKU.

@ HA 3BAMETKY

Ha camom gene Tema 0600LLEHHbIX NOACTAaHOBOK MHOIrOrpaHHa 1 gocra-
TOYHO HeTpuBMasibHa. 3,D,er Mbl BO MHOITOM NMOBEPXHOCTHO paccMaTpu-
BaeM TOJIbKO HEKOTOPbIE BBOAHbIE aCMNeEKTbl ,EI,aHHOVI TEMbI.

3HaKOMCTBO C 0000l EeHHbIMU NoACTAHOBKAMM

I/I,ZIGH O606HIGHHOI>'I IMOACTAHOBKM B IIPUHIUIIE ITPOCTA: MCIIOJIb3yA B Ka4de-
CTBE OIlIpeaeseHnA O606H.[eHHOFO IapaMe€Tpa MHCTPYKIIMIO BU/a <?> MOKHO
COO6H_[I/ITB KOMITWJIATOPY, YTO B COOTBETCTBYIOHUIEM MECTE WCIIOJIb3YETCA

343



Maea 9

HEKOTOPBIN Hen3BECTHLIN 00001mennbii tun. Hanpumep, npeacrasum cebe Ta-
KYIO CUTYAIIHMIO: B IpOrpamMMe orpesesieH 06001eHHbIi kiace MyClass ¢ oxHim
0600611eHHBIM apaMeTpoM (00o3HaunM ero Kak T). B kiacce oObsBIeHO moJie
value 06061IeHHOTO THTIA T M KOHCTPYKTOP C OHUM apryMeHTOM 006001IIeHHOTO
THUIIA. APIyMEHT KOHCTPYKTOPA IPUCBAKBAETCS 3HAYEHUEM TOJIIO Value.

B xmnacce UsingWildcardDemo ormcbIBaeTcst TJIaBHBINM MeTOJ main() ¥ Ba CTaTH-
YeCKHX He BO3BpAIIAONIMX pe3ysbraT MeToza: show() u display(). Oba meroma
BBITIOJIHSIOT MPAKTUYECKU OJMHAKOBYIO «PabOTy», HO OIMCAHBI MMO-Pa3HO-
my. Oba MeToza HperHa3HAYEHbl I OTOOPaXKeHMs 3HAUeHUsT ToJist value
00pEKTA, CO3AHHOTO Ha OCHOBE 00001IeHHOTO0 Kracca MyClass u mepeanHOTO
apryMeHTOM MeTO/y. B riiaBHOM MeTojie TIpOrpaMMbl TPUBEIEHBI TPUMEPDI
co3anust 00HLEKTOB Ha OCHOBe 06001eHHOTO K1acca MyClass ¢ mocexyiomnieit
uX nepempaveii aprymentamu merozam show() u display().

JluctuHr 9.9. NMporpammHbiii kog, npoekTa UsingWildcardApplication
// 0606wWweHHbII Knacc:
class MyClass<T>{

// None 0606LieHHoro TMNa:

T value;

// KoHctpykTop:

MyClass(T val){

value=val;

}

}

// TnaBHblit knacc:
class UsingWildcardDemo{
// Cratnyeckuii 0606WeHHbI MeTof
// (ucnonb3yetcs napamerp 0606weHHOr0 TUNA):
static <T> void show(MyClass<T> obj){
System.out.println("Bbi308 meToga show():");
// 0TobpaxeHue 3HaueHus nons:
System.out.println(obj.value);
}
// Cratnyeckuit MeTog, B KOTOPOM MCMONb3YETCH
// 060611eHHas noCcTaHoBKa:
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static void display(MyClass<?> obj){
System.out.print{n("Bbi308 meToga display():");
// 0To6paeHue 3HaYeHus nons:
System.out.printn(obj.value);

}

// TnaBHblit MeTOR:

public static void main(String[] args){
// Tipu co3panmnu 06bEKTa SBHO YKa3aHO 3HaueHue
// Bns 0606WeHHOTO THNA:
MyClass<Integer> A=new MyClass<>(100);
// Tipu co3paHnn 00bEKTA He YKa3aHO 3HaYeHHe
// Bnf 0606WWeHHOro TUNa:
MyClass B=new MyClass<>('B");
// Tipu co3patnu 06beKTa ucnonb3osaxa
// 06061ieHHan NoACTaHOBKa:
MyClass<?> C=new MyClass<>("06vekr C");
// Npumepsl Bbi30Ba MeTogoB show() v display()
// C pasHbiMU apryMeHTamMu;
show(A);
display(A);
show(B);
display(B);
show(C);

display(C);

Wrax, metoz show() onucan kak 06061eHHbIi. [TapameTp 06061IeHHOTO THTTA
o6o3Hauen kak T. Tum aprymenrta Mmetoza omnpesesieH BbipaskerneM MyClass<T>.
Cam aprymenT o6o3HaueH Kak obj. B Tesie MeToa oto6pakaercsi TEKCTOBOE
coob1eHne u 3Hauerue 1moJis value oobekra obj. Takum 06pazom, 060061IeHHBII
Tl T 3/1eCh B IBHOM BHJI€ HE MCIIOJb3YeTCsl. ITO «HaMEK» Ha TO, YTO MOXK-
HO KCIOJIb30BaTh 0O0OIIEHHYO MOACTAaHOBKY. TaKoii MOAX0/ UCIIOJb30BaH
npu onucanuu Meroza display(). AprymeHT obj 3Toro MeToj1a ONKUCaH ¢ TUIIOM
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MyClass<?>. /laHHAst MHCTPYKIIMS O3HAYAET, YTO APTYMEHT SIBJISIETCSI OOBEKTOM
060061meHHOTO Kaacca MyClass ¢ HEKOTOPBIM 3HAYEHUEM JIJIs TTapaMeTpa 0000-
MIEHHOTO TUTIA, HO 9TO 3HAUEHHE He KOHKPeTU3upyercs (He BBIYUCISETCS).
MoxHO cKa3aTh U TaK: KAKOW-TO THUIT UCTIOJIb30BaH, HO KAKOWH UMEHHO — He
BaxkHO. Bce ocranmbHoe B MeToze display() mpakTruecku Takoe xe, KaK B METO-
e show().

B riiaBHOM MeTojie TIporpaMMBbI co3ziaetcst Tpu oObekTa kiacca MyClass. TTpu
co3zanun oObekTa A 3HaueHue st 0006IIEHHOTO MapaMeTpa TUIa YKa3aHO
aBHo. [Ipu coznannm o6bekTa B 3HaueHue 111 06001IEHHOTO TapaMeTpa TUIIa
HE YKa3aHO COBCEM, a MpH cosfannu oObekTa ( ucmosp3oBana 06001eHHast
MO/ICTAHOBKA: B YIJIOBBIX CKOOKax mocie nMmeHn kiacca MyClass ykasan Bo-
TIPOCUTETBHBIN 3HAK (MHCTPYKIIU <?>). 3aTeM BbI3BIBAIOTCS METOBI Show()
u display() ¢ mepenaueii aprymertamu Metozam o6bekTOB A, B 11 (. B pesyibraTe
BBIIIOJIHEHUS IPOTPAMMBI ITOJTyYaeM TaKOe:

Pe3ynbTaT BbINOJIHEHUS NPOrpamMmbl (U3 nMcTUHra 9.9)
Bizos meroga show():
100

Bui3os Metopa display():
100

Buizos meroga show():

B

Bui3os Metoga display():
B

Bbi30s MeToga show():
06wekt C

Bbi3os metopa display():
06bekT C

Ciieqryer OTMETHTD pa3HUILy MeKay criocobamu oObsiBIeHnst 0ObeKTOB A, B
u (. B yacTHOCTH, TOCKOJIBKY TIPU CO3JaHIUU 00bEKTa A MBI IBHO YKa3aJIM 3Ha-
yenue Integer s mapamerpa 0600LIIEHHOIO THIIA, TO MoJe Value cO31aHHOTO
oObeKkTa MHTEpIpeTUpyeTcs Kak Integer-sHauerue.

[Tpu cospanuu oObekTa B yist 0OBEKTHON TIEPEMEHHON yKa3aH TOJbKO OC-
HOBHOH Tm — ums kiacca MyClass. ITosTomy moute value cosmanHOro o6beKTa
WHTEpIpeTHpyeTcs Kak 3Hauenne Tuma Object.
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Yo Kacaerca obbekTa (, IpyU CO3MaHUKM KOTOPOrO UCIIOIb30BaHA 0000IIeH-
Has IOACTAHOBKA, TO JJISI 9TOT0 00beKTa 3HaYeHre 0000IEHHOro IapaMeTpa
He upeHTuuIMpyercsa. TeXHUYECKH B TAKOM CJIydae MCIoJb3yercs Ghop-
MasbHOoe «pabodee» 0OO3HAYeHUE /I 3HAYEeHU IapaMeTpa 0000IIEeHHOTo
THUIIA — TO €CTh IS IapaMeTpa 0600IEHHOIO THIIA BBIIOJIHIETC «IOACTa-
HOBKa», KOTOpasi UTPAeT POJIb THIIA.

Bo Bcex Tpex cirydasix Mbl MOKEM OTOOPa3UTh 3HAYEHHE TT0JIsT, HO OTIEPaIliH,
JIOILyCTUMBbIE J1JIsI BBIIIOJIHEHK ¢ T0JIeM Value, 3aBUCAT OT crocoba co3aanus
00beKTa ¥ PasiIndHbl 1711 00beKTOB A, B 11 (.

006006 eHHbIe NOACTAHOBKU C OrPaHNYeHUMU

[Tpu wcnoabp3oBaHur 0OOOIIEHHBIX MOACTAHOBOK MOKHO WCIIOJb30BATh
0zZpanuienuss: C TTOMOIIBIO KITT0YEBOTO CJIOBA extends ompeiesaioT MoICTaHOB-
K1, 0003HAYAIOTIITE MOKJIACCHI JIJIsI JAHHOTO KJIACCA, & C TIOMOIIIBIO KITI0YeBO-
'O CJIOBA SUPEr OTIPEJIEIISIOT TOJICTAHOBKY JIJIsl CYTIIEPKJIACCOB IAHHOIO KJiacca.
B yactHocTH, BeIpaskenue Bua <? extends SuperClass> o3HauaeT, 4To 7151 mapameT-
pa 00606IEHHOTO THIIA MCIOJIb3YETCsT HEYCTAHOBJIEHHBIN THII, SIBJISTIOITANACS
mosiKJIaccoM (TIPSIMBIM WJIN OTIOCPEIOBAHHBIM ) KJtacca SuperClass. Berpaskenue
Bu/a <? super SubClass> o3HauaeT, 4ToO B KauecTBe MapameTpa 000OIIEHHOTO THIIA
MOKET OBITh KJIACC, SIBISIONHICS (TIPSMO WM Yepe3 MeloYKy HacJae0Ba-
HUsT) cynepkiaaccoM st Kaacca SubClass. HeGoubimoii mpumep Ucmosib3oBa-
HUs TaKUX 0000LIEHHBIX TOACTAHOBOK IpuBeAeH B auctunre 9.10.

JluctuHr 9.10. MporpammHbiii kop npoekta BoundedWildcardsApplication
// TNepebiii knacc:
class Alpha{

// 3aKpbiTOE TEKCTOBOE MONeE:

private String name;

// KoHctpykTop:

Alpha(String txt){

name=txt;

}

// Nepeonpenenexue metopa toString():

public String toString(){

return name;
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}

// Btopoit knacc:
class Bravo extends Alpha{
// KoHctpykTop:
Bravo(String txt){
// BbI30B KOHCTPYKTOpa Cynepkacca:
super(txt);
}
}

// Tpetuii knacc:
class Charlie extends Bravo{
Charlie(String txt){
super(txt);
}
}

// YeTBeptbiit knacc:
class Delta extends Charlie{
Delta(String txt){
super(txt);
}
}

// NaTbiii knacc:
class Echo extends Delta{
Echo(String txt){
super(txt);
}

}
// 0606wWweHHbIi Knacc:

class MyClass<T>{
// 3aKpbiToe none 0606LEHHOTO TUNa:
private T obj;
// Nepeonpenenexue metoga toString():
public String toString(){
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return obj.toString();

}

// KoHctpykTop:
MyClass(T arg){

obj=arg;
}
}

// TnaBHblit knacc:
class BoundedWildcardsDemo{

// CTaTnyeckuii MeTo AnA 0TOOPaXEHNA TEKCTOBOTO

// npencrasnenns 06beKTa, CO34aHHOTO C UCMONb30BAHUEM

// nopknacca gns knacca Charlie:

static void show(MyClass<? extends Charlie> obj){
System.out.println(obj);

}

// CTatuyeckuit MeTo AnA 0TOOPaXEHNA TEKCTOBOTO

// npencraBnenns 06beKTa, CO35aHHOTO C UCMONb30BAHUEM

// cynepknacca ans knacca Charlie:

static void display(MyClass<? super Charlie> obj){
System.out.println(obj);

}

// TnaBHblit MeTOR:

public static void main(String[] args){
// Co3paue obbekToB:
MyClass<Alpha> A=new MyClass<>(new Alpha("06vekT A"));
MyClass<Bravo> B=new MyClass<>(new Bravo("06vext B"));
MyClass<Charlie> C=new MyClass<>(new Charlie("06bekT C"));
MyClass<Delta> D=new MyClass<>(new Delta("06bexr D"));
MyClass<Echo> E=new MyClass<>(new Echo("06vekT E"));
// Bbi3os meTogoB display() u show() ¢ nepepaueit
// apryMeHTOM O[JHOTO U3 CO3/JaHHbIX 0OBEKTOB:
display(A);
display(B);
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display(C);
show(C);
show(D);
show(E);

PeBy]IbTaT BbIIIOJIHEHUA ITPOTPaMMbI TaKoi1:

Pe3ynbTaTt BbiNOJIHEHUSA NPOrpamMmmbl (M3 nuctudra 9.10)
06bekT A
06vekT B
06wekt C
06vext C
06vekT D
06vekT E

IIporpaMMHBIIT KO/ XOTb ¥ HEMHOTO JIJIMHHBIN, HO BCe ke IIpocToil. B mpo-
rpaMMe cosziaetcs rmsith KiaccoB (Alpha, Bravo, Charlie, Delta u Echo): ktacc Bravo siB-
JisgeTcst moakiaccoM Kiacca Alpha, kacc Charlie ssBiisseTcst mogkaccoM Kiacca
Bravo, 1 Tak majiee — BILTOTD 0 Kiacca Echo. B kiacce Alpha onrcano 3akpbitoe
TEKCTOBOE II0JIE Name, M 3HAYEHUE IIOJII0 NIPHUCBANBAETCS MPU BbI30BE KOH-
cTpykropa. Meton toString() B kstacce Alpha mepeoripeziesien Tak, 4To pe3yJib-
TaTOM BO3BpalllaeTCsI 3HAUeHHe TEKCTOBOTO TOJI name. Bo Bcex oCTabHBIX
KJIaccax B IIENOYKe HACJIe0BaHUsI IIPOCTO OmpeeisieTcss KoHcTpykTop. Ilo-
ATOMY BCE KJIACCHI OJHOTHUITHBI: OOBEKT KaKOr0 U3 MePEYNCICHHbIX BbIIIe
TISITU KJIACCOB CO3/IAETCS C Tepejiadeil KOHCTPYKTOPY TEKCTOBOTO 3HAUYEHUS,
1 9TO 3HAYEHME MCIIOJIB3YETCsl PH MPeoOpa3oBaHUU 00bEKTA K TEKCTOBOMY
3HAYEHUIO.

O6o6miennniii kaace MyClass omcan ¢ OHUM MapamMeTpoM OOOOGIIEHHOTO
tuna (o6o3Haven kak T). B kmacce ectb 3akpbiToe moJie obj 0606IeHHOTO
THUTIA, KOHCTPYKTOP C OJHUM apTyMEHTOM, OMPEEJISIONINM 3HAYeHUe OIS
obj, a Takske mepeonpesenen Meto/1 toString(), pe3yapTaTOM KOTOPOTO BO3BPA-
naeTcst BhipaskeHue obj.toString() — pesysbTaT npeobpasoBaHusi 0ObeKTa 0bj
K TeKCTOBOMY hopmarty (371eCh MbI B SBHOM BHUJIEe BbI3bIBaeM MeToz toString()
u3 oObexTa obj).
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B riaBnom kiacce BoundedWildcardsDemo ommchiBaroTcst, KpoMe TJIaBHOTO METO-
na, eie u crarudeckue MeTobt show() u display(). Tum aprymentTa s Mmetoza
show() orrucan BpaskenueM MyClass<? extends Charlie>, 03HaUaOTNM, 4TO apryMeH-
TOM METO/LY MOKHO Iepe/laBaTh JIUIIb Takie 00bhEeKTh 0000IIEHHOTO Kiacca
MyClass, koTOpbIe CO3/1aBAJINCh C UCTIOTb30BAHNEM B KaUeCTBe 3HAYEHMS TTapa-
MeTpa 0006IIEHHOTO THITA KJIacca, sIBSIONIErocs moakaaccoM kaacca Charlie.
[ox atot xputepmii moamamarot kiaaccsl Charlie, Delta  Echo. B meTome display()
THUI apryMeHTa onpezenseTcs BoipaskeHueM MyClass<? super Charlie>. Aprymen-
tToM Metoxy display() MokeT TepesaBaThecsi OOBEKT, CO3MAHHBIN HA OCHOBE
o606menHOTO KIacca MyClass ¢ mcmosb3oBaHueM B KauecTBe 3HAYEHUS JJIsST
napameTpa 0000OIIEHHOTO THIIa WMEHH KJIAcCa, SIBJSIIONIErocsi CylepKJac-
coM (TIpsIMO MJTH Yepe3 TeMOYKy HacaemoBanus ) aus kiaacca Charlie. /lanHomy
KPUTEPUIO YAOBIETBOPSIOT Kacchl Alpha, Bravo u Charlie.

B riiaBHOM MeTO/Ie TpoTpaMMBbI € KCIIOJIb30BaHKeM KiaccoB Alpha, Bravo, Charlie,
Delta u Echo u o6obienHoro kaacca MyClass cosparorcss oObekThI A, B, C, D u E,
a 3aTeM JlaHHbIe 0OEKTHI TIepPealoTcst apryMenTamu Metoam display() v show().
C y4eToM yKa3aHHBIX BBITIIE OTPAaHUYEHU, MeTOy display() apryMeHTOM MOX-
HO TiepeiaBaTh TOIbKO 00BeKThI A, B 1 (, a aprymenTom mMeTomy show() MOKHO
nepegaBarhb ToJbKO 00beKThI C, D 1 E.

LETANU

HanomHum, 4To npu paboTe ¢ 0600LIEHHbIMM KlaccaMM OTCYTCTBYET
BO3MOXHOCTb B TeJle knacca co3faBaTb 06bekT kiacca, onpeaensemMo-
ro napameTpom 0606uieHHoro Tuna. MNpun co3gaHnmn 06bEKTA HA OCHOBE
knacca MyClass apryMeHTOM KOHCTPYKTOPY nepenaeTcs aHOHMMHbI 00b-
€KT 04HOro n3 knaccos Alpha, Bravo, Charlie, Delta vnm Echo. Ho Ha camom gene
3aecb 00BLEKT cO3aaeTcs B ABHOM BuAe BHe Tena 0606LeHHOro knacca,
a Ccbliika Ha 0ObEKT NepeaaeTcsi apryMeHTOM KOHCTPYKTOPY.

Pe3iome
Bbl 6u8ume, Mucmep XOJZMC, KdK s JI0BKO paccma—
BUJI cemb. H cemv, KAK 6ol euaume, cyyfmemc;z.

Hs x /@ «Ipuxmouenus Illeproxa Xoamca
u doxkmopa Bamconas

* B 06001eHHbIX KIaccaX, MeTolaXx 1 uHTepdeiicax TUII MOKET Iepesia-
BaThCs yepes mapamerp. Ilapamerpbl 06001eHHOrO THIA 171t 06001IeH-
HOTO KJIacca uian uHTepdeiica yKasblBalOTCS B YIJIOBBIX CKOOKaX MOCJe
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uMeHn Kjacca. Ilapamerpsl 06001eHHOTO THIA Ui 0006IIEHHOTO Me-
TO/Ia YKA3bIBAIOTCS B YIJIOBBIX CKOOKax Tepesl MAeHTU(UKATOPOM THIIA
pe3ybTaTa METO/A. HapaMeprI TUIIa MOTYT HCIIOJIb30BaTbCA B TeEJE
060061eHHOr0 Kaacca, narepdeiica Wi MeToza.

* IIpu cosmanuu 06beKTa Ha OCHOBE 0OOOIIEHHOTO KJIacca 3HAYEHMUS ISt
mapameTpoB 0000IIEHHOTO THIIA, MCIIOJIb3yeMble TIPU CO3JaHIH 00beK-
Ta, YKa3bIBAIOTCSI B YIJIOBBIX CKOOKax I10CJE OCHOBHOTO MMeHH 00006-
IIEHHOTO KJIacca. 3HAYEHUSIME MapaMeTpoB 0O0OIIEHHOTO THUIIA MOTYT
GBITH TOJILKO CCHIJIOYHBIE TUTIBI (KJIACCHI), M MMH HE MOTYT OBITh Ga30BbIe
(IIPUMUTHBHBIE) TUITbL. 3HAYEHUSI TTAPAMETPOB 000OIIEHHOTO THIIA TTPU
BBI30BE 00OBIEHHOTO METOJIA OTIPEAEIISIOTCS ICXO/IsT N3 KOHTEKCTA KO-
MaH/Ibl BbI3OBa METO/ia.

* Ha mapamerpbl 0600IIIEHHOTO THITAa MOKHO HaKJIaJbIBaTh OrPaHUYEHHE.
C ucrnosib30BaHUEM KJIIOUEBOTO CJIOBaA extends 3HAUEHUS /I TTapameTpa
06001IIEHHOTO THIIA MOKHO OIPaHUYMTD MOAKJIACCAMU OIPEIETIEHHOTO
KJ1acca.

* Kiacc MOXeT co3maBaThCs Ha OCHOBe 060011eHHOro nnrepdeica.

* O606H.I€HH3$I IIO/ICTaHOBKA ITO3BOJIAET 3aJ€K/JIapupoBaTb MCIIOJIb30Ba-
HHE 0606]_[[6HHOFO TUIIa, HE KOHKPETU3NUPYA €TI0 3HaYEHUE. C ucuosb30-
BaHHEM KJIIOYEBBIX CJIOB extends u super MOKHO OI'paHUYUTH BO3MOKHbBIE
3Ha4YeHUA [JIA THIIA, OIIPEAEJIAEeMOro 4epes O606HI€HHyIO IMO/ICTaHOBKY:
COOTBETCTBEHHO, BO3MOJKHbIEC 3HAYEHUA ITapaMETpa THIla OrpaHMYHBa-
I0TCA NOAKRJIACCaMU OIIPEEJIEHHOTO KjlaCCa UJIK CYIIEPRJIaCCaMM (HO Ie-
ITOYKe HaC]Ie,ZIOBaHI/IH) OIIpEeAEe/IEHHOIO KJjacca.

e CymectByeTr psiji OrpaHUYEHUil, KOTOPbIe CJeAyeT UMETh B BUILY IIPU
pabore ¢ 0600IEHHBIMY KJIacCaMU U MeTogaMu. Tak, HalpuMep, B Tese
06001LEHHOrO0 KJIacca HeJIb3sl CO34aTh 0ObEKT Ha OCHOBE KJIACCA, OIIPee-
JisIeMOro 06O0OILEHHBIM HapaMeTPpoM (HO MOKHO MCIIOJNb30BaTh 00bEKT-
HYIO TIEPEMEHHYI0 COOTBETCTBYIOIIEr0 KJiacca).
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NAMBAA-BbIPAXXEHUA

— Jlaono, ece. Hado umo-mo denamv. /lasaii-xa,
mozxcem Ovimv, camu uzobpemen.

— Bums, ne nado! A npowy mebs. He dpasnu na-
yanvcmeo!

Uz x/p «Uapodeu»

B aroii riaBe o6cyKIAOTCS AAMO0a-8uiparcenus. ITO HOBask TEXHOJIOTHS
B Java 8, He camasi TpUBHAJIbHAS, HO J0CTATOYHO HHTepecHast. COOCTBEHHO,
ee MbI 1 00CYyIUM JIaJiee.

3HaKOMCTBO C NamM0aa-BblpaXeHNnaMm
— Yuenwui cosem doicer 6vimo 6 nonom cocmase!

— Koma yuenozo npuzrawams 6yoem?
Hs x/p «Hapodeu»

B otHOmIEHNN JI?IM6lIa-Bpra}I<eHI/Iﬁ HaM IIPEACTOUT BBIACHUTDH IBa MOMEHTA:
® BO-IIEPBLIX, JKEJIATCJIbHO IIOHATD, YTO TaKOE JIHM6I_Ia-BI)Ipa)K€HI/Ie;

¢ BO-BTOPbIX, BAKHO YACHUTD, KaK JI?IM6,ZIa'Bpra>K€HI/IH MOJKHO HCITOJIb30-
BaTb.

Xors BOIIPOCHI, Ha KOTOPbIE€ HaM IIPEACTOUT [/IaTb OTBETbI, JOCTATOYHO IIPO-
CTbI€, OTBETHI Ha HUX B€CbMa HEOP/JIMHAPHbIE.

CuHTakcuc namopa-BbipaXxeHus

JIsimbma-BoIpaskeHe MOKHO PAacCMaTpPUBaTh KaK HEKOTOPbI OJIOK KO,
OIpeeISIoNTHil delicmeue. Takke MOKHO paccMaTpUBaTh JIIMO/1a-BbIpasKe-
HIe KaK OIpeieIeHIe aHOHUMHO020 Memoda — TO €CTh METO/a, § KOTOPOTo
HET UMeHU (aHAJIOTHS HEe COBCEM TOYHAs, TO BO MHOTHX CJIydasX MOMOTaeT
HOHSITh JIOTUKY ITPOUCXOASIIEr0). VIcronb3yoTcest siMbG1a-BbIPasKeHUsT B OC-
HOBHOM KaK aJIbTEDHATHBA K CO3/IAHIIO AHOHUMHBIX KJIACCOB.
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Yro6bl PaszobpaThCst O COCOOAME OTHMCAHKS JIsIMOIa-BbIPAKEHHA, YI00HO
HCXOAUTD U3 IIPEACTABACHU O JIMOJa-BhIPAKEHUH KaK 00 OIMCAHNN HEKO-
TOPOTO METO/IA, Y KOTOPOTO HET MMEHH U He YKa3bIBAETCs TUII BO3BPAIAEMO-
ro pesyabrara. CUHTaKCUC ONMUCAHUSA JTAMOIa-BbIPaKEHUS MOAPa3yMeBaer,
4TO 3a/[AI0TCS APTYMEHTBI, ¢ KOTOPBIMHU BBITIOJIHSIOTCS OIPE/IeJIEHHBIE OTIe-
paiuu, 1 cOGCTBEHHO CaMU OTIePaIliK UM KOMaH/bl. BJIOK U3 KoMaH/1 B JIsIM-
Oa-BbIpaKeHUY U151 y100CTBa Gy/1eM Ha3bIBATh TEJIOM JAMO/Ia- BhIPAsKEHHSI.
CoOTBETCTBEHHO, JIIMO/Ia-BbIPAKEHUE COCTOUT U3 apryMEHTOB 1 Tesa. To
€CTb 371eCh BCE 0Y€Hb OJIM3KO K TOMY, KaK OIIUCHIBAETCSI METO/I, HO TOJIBKO HET
Ha3BaHW U WIeHTH(hUKAaTOPa THIIA pe3yJibTaTa. B o6Iem cirydae apryMeHTbI
B JIIMO/1a- BbIPasKEHHH OIMCHIBAIOTCS B KPYTJIBIX CKOOKax. Eciin aprymeHTOB
HECKOJIBKO, TO MKy COGON OHM paseaioTcs 3amsaThiMu. JIJ1s apryMeHToB
yKa3bIBaeTcst TUI (XOTS MOKET 1 He YKa3bIBaThCSA — 9TO MBI ellle 06Cy M),
Komanzpl B Tesie JsaMO/1a-BbIPaKEHUST PA3AEIAIOTCS MEKILY co00ii TOUKOI
C 3aIATOM, a Bech OJOK KOMaH/[ 3aK/Ii04aeTcs B GUrypHbie CKOOKH. Meskay
aprymeHTamu u 6JI0KOM KOMaH 1 (TeIoM JIIMO/1a-BbIPaKeHUsT) YKA3bIBAETCSI
«cTpesika» ->, TakuM 06pasoM, MCHOJIb3YeTCst CIEAYIONNN MabJIoH omuca-
HUA JIHM6I[a'BI)Ipa>KeHI/IH:

(aprymeHTbl)->{KOMaHAbI}

Hanpumep, HusKe IIpUBEIeH IPUMED OIMTUCAHUST IAMOIa-BbIPAsKEHUSI C ABYMSI
apryMeHTaMu 1€JI0OYUCJIEHHOTO TUIIA, & TEJIO BbIPAKEHUS] COCTOUT U3 JIBYX
KOMaHJI, KOTOPBIMU J[OJIKHA BBIYUCIISITBCS CYMMa apryMEHTOB U PE3yJIbTaT
BBIYKCJIEHUT BBIBOJIUTCST B KOHCOJIBHOE OKHO:

(int xint y)->{int z=x+y; System.out.println(z);}

Ecuu iyist 6oaibiiiero y1o6cTBa KOMaH/Ibl B TeJIe JIIMO/1a-BbIPasKeHUsT pa3Mec-
TUTh HMOCTPOYHO, TO BHEIIHEE CXOACTBO JAMOIA-BbIPAKEHH C OMUCAHUEM
MeTOJla CTAHOBUTCS 0COOEHHO OUEBH/IHBIM:
(int x,inty)->{

int z=x+y;

System.out.println(z);

[TpaBja, 311€Ch MBI TTOKA He 3aTparkBaeM BOIIPOC 00 UCIIOJIb30BaHNH JIsIMO 1a-
BBIPAKEHUN, TIOCKOJIBKY 9Ta TeMa OTZieJibHas1. To ecTh MbI HEe MOXKEM TakK Ke
IIPOCTO UCIOJIb30BaTh JIsIMO/Ia-BbIpakeHue, Kak 0ObaHbIii MeTo. Ho dop-
MaJIbHO C TOYKU 3PEHUS CUHTAKCHUCA AHAJIOTUSI €CTh.
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Ectp HexoTOpBIE TpaBMiIa, KOTOPBIE TTO3BOJIIOT YIIPOIIATh CHHTAKCHUC OTTH-
canus aaMOaa-BeIpakeHuil. Bor onu.

Tum apryMmeHTa MOKHO He YKa3bIBaTh, €CJIM OH OBITh UACHTU(DUIIUPYETCS
HCXO/Is1 3 KOHTEKCTa KOMAH/IbI HCIIOIb30BaHUS JITMO/1a-BbIPasKEHUSI.

Ecuu B sisiMb/1a-BbIpasKeHUH OJIMH apTyMEHT, TUIT KOTOPOTO He YKa3aH, TO
KPYTJIble CKOOKU MOKHO HE MCII0JIb30BAaTh.

EC]H/I B JIHM6I[3'Bpra>KeHI/II/I HET apTYMEHTOB, TO UCIIOJIb3YIOTCA ITyCThIE
KPYTJible CKOOKH.

Ecimu B Teme JIﬂM6,ZIa'Bpra>KEHI/IH BCE€ro oJHa KOMaH/a, TO (bI/II‘yprIe
CKOOKI MOYKHO He UCIIOIb30BaTh. B cjIy4dae, Kor/ia €ANHCTBEHHad KOMaH-
Jla B TeJIe J1$1M6z[a—onepaT0pa COCTOUT M3 TEtUI’ﬂ'I/IHCTPYKLII/II/I, KJII0OUYEeBOE
CJIOBO return MOKHO HE WCTIOJIb30BaTh.

Janbreiiee o6cyskAeHWE JISIMOIA-BBIPAKEHUIT UMEET CMBICH TIPOIOJIKATH
B KOHTEKCTE WX WCIOJB30BAaHUSA. A JJIg 3TOTO HAM TPUAETCS TIO3HAKOMUTH-
Cs1 elMle ¢ <KOHCTPYKITHEH» A3BIKa Java — QyHKyuoHanvHoiMu unmepgeicamu.

@dyHKUNOHaNbHble UHTep@enchbl

DOyuKIMOHATLHBIH HHTEPDEHc — 9T0 nHTEpdEHC € OMHUM U TOJBKO OTHUM
abcTpakTHBIM MeTozaM. To ecTh HU4Yero 0coGeHHOTO B (hyHKIIMOHATHHOM
unrepdeiice Het. IIPocTo 10/KHO OBITH BBIZIEPKAHO OJTHO YCIOBHE: B UHTEP-
(eiice 0OBSABIISIETCS BCEr0 OMH aOCTPAKTHBII METO/I.

P

AETANN

B ¢dyHKUMOHaNbLHOM MHTEpdENCce METOO0B MOXET ObiTb OONbLUE, YEM
oavH. OrpaHuyYeHne B OAVH METOA, OTHOCUTCH MMEHHO K aBCTpakTHbIM
MeToaam. 34eCb UMEET CMbIC/ HANOMHUTb, YTO B COOTBETCTBMN C HOBbI-
MM CTaHgapTamu A3bika Java B HTep@ericax MOXHO HE TONbKO 0ObABASTb
MeToAbl, HO 1 3a4asatb A9 MEeTOAO0B KOoA Mo ymonyaHuioo. B dyHkumo-
HaNbHOM MHTepdelice [OMKEH ObITb TONBKO OAVH aBCTPaKTHLIN MeToa —
TO ecTb MeToA 6€3 koaa No ymonyaHuio. Konmiecteso MeETOA0B C KOAOM MO
YMOJI4aHUIO B GYHKLIMOHANIBHOM UHTEPdENCe He pernaMeHTUpyeTCcs.
Ecnn onuceiBaeTcs OyHKUMOHaNbHLIN MHTEPDENC, B CTPOKE Hag, onuca-
HVUEeM nHTepdenca MoxeT NCNOb30BaTbCS aHHOTaums @Functionallnterface.
Hanuyne Takon aHHOTaumu nepepn onucaHMemM uHrtepdenca npusoanT
K TOMY, 4TO Ha 3Tane KOMNUAaLUM NPOrpaMMHOro KoAa BbIMOHAETCH
npoBepka Ha NpeaMeT Toro, AeNCTBUTENBHO NN HTepdEenc GyHKUMO-
HasbHbIN. ECnn He Tak, TO BO3HMKAaeT oLnoKa.
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OcobGeHHOCTh (DYHKIMOHANTBHOTO WHTepdeiica B IJIaHe HCIOJIb30BAHMS
JnAMOJA-BBIPAKEHUI CBSA3aHA C TeM, 4TO JIIMOIa-BhIpakKeHUe MOXKeT ObITh
[IPUCBOEHO 3HAYEHHMEM TIepeMEHHOM MHTeP(ENCHOTO THIIA — HO MPH YCJI0-
BUU, 4TO MHTepdeiic GYHKIIMOHAIBHBIM, a CHTHATYpa abCTPaKTHOTO METO/a
B (pyHKIMOHAIbHOM HHTEepdeiice COOTBETCTBYET MmapaMeTpaM JsiMOa-Bbl-
paskeHust (KOJIMYECTBO U TUII TAPAMETPOB).

YTo Ke TMPOMCXOAUT TIPH MTPUCBAaUBAHUU MHTEP(DENCHOI TepeMeHHON 3Ha-
yeHreM JIIMOG/1a-BbIPAsKEHUST? A TIPOMCXO/IUT CJIEAYIONIEe: CO31AeTCsI OOBEKT
Ha OCHOBe KJjacca (aHOHMMHOTO), Peaju3yIollero JaHHBINH WHTepdelic,
a B KauecTBe KOjla /ISl Orpejiesienusi abCTPaKTHOTO MeTO/Ia MCIIOJIb3YeTCst
Ko JistMOa-BbipaskeHust. [Ipoctoii mpuMep uenosb3oBaHus (hyHKIIMOHATb-
Horo uHTepdeiica n assMO/1a-BbIpaskeHUi pectasieH B auctunre 10.1.

Jinctunr 10.1. MporpammHbiii koa npoekTa UsingLambdaApplication
// OyHKUMOHaNbHbII MHTEpPEIAC:
interface MyNums{
// MeTog ¢ KOROM No yMonyaHuio:
default void show(int n){
System.out.printin("Apryment: "+n);
System.out.printin("Pe3ynsrar: "+get(n));
}
// AGCTpaKTHbIIt METOR:
int get(int n);
}
// TnaBHblit knacc:
class UsingLambdaDemo{
// [naBHblit MeTop:
public static void main(String[] args){
// TipucBauBaHue NAM6Aa-BbIPAKEHNS 3HAYEHUEM
// nepemMeHHoIt nHTEpGERCHOTO TUNa:
MyNums A=(int n)->{
// NoKanbHble nepemMeHHble:
int k,s=0;
// BbluMCneHue CyMMbl HaTypasbHbIX Yncen:
for(k=1;k<=n;k++){
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s+=k;

}

// Pe3ynerar:

returns;
L
System.out.println("Wcnonb3yem nambza-Boipaxenue:");
// Bbi30B MeTOZO0B U3 UHTEPdENCHOI NepeMeHHoi:
A.show(10);
System.out.println("Mposepka: "+A.get(10));
// AnbTepHaTUBHas CCbINKA HA 06BEKT:
MyNums B=A;
System.out.println("HoBoe nambga-sbipaxeHue:");
// VitepdeiicHolt nepeMeHot 3HaYeHneM NpucBanBaerca
// HOBOE NsiMOa-BbIpaKEHMe:
A=n->n*n;
System.out.printin("Bbi308 meToga show() u3 A:");
A.show(10);
System.out.print(n("Bei308 MeToga show() u3 B:");
B.show(10);

Pe3yanaT BBITTOJTHEHUA IIPOTPaMMbI TaKOM:

PesynbTaT BbiNnONHEHUs NporpamMmmbl (M3 nuctudra 10.1)
Wcnonb3yem nsmbaa-BblpaxeHme:

AprymenT: 10

Pesynbrar: 55

lpoBepka: 55

Hooe nam64a-BbipaxeHue:

Bbi3os metopa show() u3 A:

AprymenT: 10

Pesynprar: 100

Bbi3os metona show() u3 B:
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Apryment: 10
Pesynerar: 55

[Tpoanasmsupyem IpOrpaMMHBIN KO/l U PE3YJIbTATHI €r0 BITIOJIHeHNs. Bak-
HOEe MECTO 3aHMMaeT onucanue (QyHKIUOHAIbHOTO uHTepdeiica MyNums.
DyHKIMOHATBHBIM OH UMEET TIPABO HA3BIBATHCS, TIOCKOJBKY B HEM POBHO
ofiuH abCTPaKTHBI MeTo[. AGCTPaKTHBIN MeToj HasbiBaercst get(), y Hero
1IeJIOUNCIEHHBI apryMeHT M OH BO3BpAIlaeT IeJOYMCICHHBIN pPe3yJibTar.
Kpome aberpaktHOro Metoza get(), B untepdeiice MyNums ormcbiBaeTcst METO.
show() ¢ komom 1o ymosraanuto. Metoz show() ¢ KoJloM 10 YMOJIYAHUIO HE BO3-
Bpalaer pe3yJsbTaT, a apFyMeHTOM eMy IiepesiaeTcs Iiesioe yucio. I1pu BbI-
MIOJTHEHUH KO/Ia METO/Ia 0TOOPAYKAETCST 3HAYEHNUE TEJIOUUCTIEHHOTO apTyMeH-
Ta MeTOoJIa ¥ Pe3yJIbTaT, BO3BPAIaeMblii MeTOIOM get(), BBI3BAHHBIN € TAKUM
JKe apTyMeHTOM, Kak 1 MeToz show().

B rmaBrOM Ki1acce UsinglambdaDemo B MeToze main() BeITTOTHSIETCS TaKast KOMaH-
na (KOMMEHTapuu yAaJieHbl ):
MyNums A=(int n)->{
int ks=0;
for(k=1;k<=n;k++){
s+=k;

}

return s;

IT0it KOMaHIONW 00BsBIIsIeTCsl TiepeMeHHast A mHTepdeiicHoro Tuma MyNums,
U 3HaUYEHUEM JTOU TIEPEMEHHOIT TPUCBANBAETCsT JISIMO/Ia-BbIpakeHue (Bce, 9TO
HaXOWMTCSI CIIpaBa OT olleparopa IpucBarBanus ). JIsMGia-BbIpakeHUe Mpesi-
craJisieT coO0M KO/ METO/1a, BBIYUC/ISTIOIIETO CYMMY HATYPaJIbHbIX uncet. Bepx-
HSIs TPAHUTA CYMMBI OTTPEZIETISAETCS TIeTTOUNCIEHHBIM aPTYMEHTOM METO/IA.

[Tpu npucBavBaHUY 3HAYEHUEM MTEPEMEHHON A JIsTMO1a-BbIPaKEHUST ITPOIC-
XOJIUT CJIeIyToTee.

*  ABTOMATHYECKU CO3/Iae€TCSI AaHOHWUMHBIN KJacc, Peayu3yIonuii UHTep-
deiic MyNums. Tsist abeTpakTHOTO Ko/Ia get() «IpUMEeHSIETCsT» KOJI, OTipesie-
JISIEMBIi IPUCBANBAEMBIM JIIMO1a-BBIPAsKEHUEM.

* Ha ocHoBe aHOHUMHOTO KJTacca CO3/1aeTcst OOBEKT, CCHLITKA Ha KOTOPBII
[IPUCBANBAETCA IIEPEMEHHOM A.
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[Toatomy y 06beKTa, Ha KOTOPBII CCHLTAETCST TTlepeMeHHast A, ecTb MeToz get(),
BBIYHCJISIONIUI CyMMY HATYPaJIbHBIX YHCEJI i BO3BPAIIAIOININIT BBIYUCIEHHOE
3HaueHune pes3ysabTaToM. Takke y o0bekTa umeercst MetTo show() (B KOTopoM
BbI3bIBaeTcst MeTo/I get()). BorzoB meTozoB show() u get() uepes mepemennyio A
IIO/ITBEPK/IAeT CKa3aHHOE.

Komanzoit MyNums B=A obObsBisiercss nepemeHHas B mHTepdeiicHOro Tuia
MyNums. 3HaueHUEM MepeMEHHOI B IprcBanBaeTCst CChLIKA Ha TO JKe OOBEKT,
Ha KOTOPBbIH cchutaetcs mepemennas A. Ilocsie atoro komanmoit A=n->n*n te-
pEeMeHHOH A TprICcBanBaeTCsl HOBOE 3HAUEHNUE, 1 9TO 3HAUEHUE OTIPE/IeNISeTCS
JsiMOIa-BeIpakeHeM Nn->n*n. Jlantoe JisiMG1a-BbIPasKEHUE OMPEIENSET Me-
TOJI, KOTOPBIi 110 yKa3aHHOMY apryMeHTy (0003HaYeH Kak n), BO3BPAIIAETCs
KBajpaT aprymenTa (3Hauenue n*n). [Tpu onpeaenerun JasimMb1a-BbIpaKeHUs
N->n*n Mbl, BO-TIEPBBIX, HE YKA3aJIU TUII aPT'YyMEHTa, BO-BTOPBIX, HE UCIIOJIb30-
BaJId KPYTJIble CKOOKM J1JIsT BBIJIEJIEHUsI aDTYMEHTOB, B-TPETHUX, HE UCITOJIB30-
Basii UTYpHbBIE CKOOKHY JIJIs BBIJIEJIEHHSI KOJIa C KOMaH/IaM1 |, B-4€TBEPTHIX,
He MCIOJIb30BAJIN KJII04YeBOe ¢JI0BO return. ITpu npucBanBanuu JisiMO/1a-Bbi-
pakeHUsI TIEPEMEHHOIT A CO3/1aeTCst HOBBII 00bEKT aHOHMMHOTO KJIacca, pe-
anmayioniero nHTepdeiic MyNums, Ho Tereps MeTon get() ompeziesieH Tak, 4TO
pe3yIbTaTOM METO/Ia BO3BpAIaeTcs KBaapat aprymenTa. Uto kacaercs He-
YKa3aHHOTO THIA APTYMEHTa B JIIMO/1a-BbIPAsKEHUH, TO TUIT APTYMEHTA aBTO-
MaTUYECKHU ONPEIEISIETCS Ha OCHOBE TOTO OOCTOSITENILCTBA, YTO B MHTEPhEii-
ce MyNums meTozt get() 0O BsIBIIEH C T1€JI0UNCIEHHBIM apTyMEHTOM.

B urore nepemennasi A ccbuiaeTcst Ha 00BEKT, KOTOPBIH CO3[[aH Ha OCHOBE
AHOHUMHOTO KJacca, peanusymoriero uarepdetic MyNums, B KOTopoM MeTOn
get() mo ykazaHHOMY 3HAUEHUIO apryMeHTa BO3BPAIlAaeT 3HAYEHHEM KBajl-
par aprymenTa. [Tepemernast B ceblmaercst Ha 00bEKT, CO3/IaHHbBII HA OCHOBE
aHOHMMHOTO KJIacca, peaynsyioliero uarepdeiic MyNums, B KoTopoM MeTOI0M
get() Bo3Bpamaercs cymMMa HaTypaibHBIX uncen. [lepemennas B ccputaercs
Ha 00BEKT, Ha KOTOPBIH 10 TIPUCBAMBAHIS €if HOBOTO 3HAYEHUSI N->N*N CChLIA-
Jlach riepeMeHHas A.

AnbTepHaTUBHbIV NOAXOA,

Yrobsr HoJiee HATIISIHO TPOMJLTIOCTPHPOBATH CMBICJI IIPOUCXOISIIETO TTPU
NPUCBANBAHUU TIePEMEHHOI MHTephEiCHOTO THIIA 3HAUYEHUEM JISTMO/1a-BbI-
pa’keHMs, paCCMOTPUM MTPAKTUYECKH TOT K€ ITPUMED, YTO U BHIIIIE, HO TOJIBKO
Ha 9TOT Pa3 BMeCTO JsIMO/1a-BBIPAKEHII MCIIOIb3yeM AaHOHUMHbBIE OOBEKTHI.
Hosast Bepcust npumepa npenctasieHa B jguctuare 10.2 (ocHOBHas yacTtb
KOMMEHTApUEB yIaJeHa).
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Jincturr 10.2. MporpamMmMHbIii KO4 NPoeKTa
UsingAnonymousClassApplication

// Whtepdeiic:
interface MyNums{
default void show(int n){
System.out.printin("AprymeHT: "+n);
System.out.printn("Pe3ynbrar: "+get(n));
}
int get(int n);
}
class UsingAnonymousClassDemo{
public static void main(String[] args){
// TipucBauBaHue MHTEPQEACHON NepeMeHHON CCbiKM
// Ha 06bEKT aHOHMMHOTO Knacca:
MyNums A=new MyNums(){
// Onucaxue metoga u3 uxtepdeiica:
public int get(int n){
int k,s=0;
for(k=1;ke=n;k++){
s+=k;
}
returns;
}
L
System.out.println("Wcnonb3yem aHoHUMHbIA Knacc:");
A.show(10);
System.out.println("Mposepka: "+A.get(10));
MyNums B=A;
System.out.println("HoBbiii aHOHUMHbIN Knacc:");
// TlepemeHoii 3Ha4YeHneM NpUCBanBALTCA CCbKA
// Ha 06BEKT HOBOTO aHOHMMHOTO Knacca:
A=new MyNums(){
// Onucaxue metoza u3 uHtepdeiica:
public int get(int n){
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return n*n;

}
i
System.out.println("Bbi3os metoa show() u3 A:");
A.show(10);
System.out.println("Bbi3os meToa show() u3 B:");
B.show(10);

Hmxe IIOKa3aHO, KaK BbITJIAANUT PE3YJbTAT BbIIIOJTHEHNWA ITIPOTr'PAMMBI.

Pe3ynbraT BbINOSIHEHNSA NporpamMmmsbl (M3 nucturra 10.2)
Wcnonb3yem aHOHUMHBIA Knace:
Apryment: 10

Pe3synbrar: 55

MpoBepka: 55

HoBbIit aHOHUMHBII Knacc:
Bbi308 Metoga show() u3 A:
AprymenT: 10

Pesynbrat: 100

Bbi30s metoga show() u3 B:
AprymenT: 10

Pesynbrar: 55

C TOYHOCTBIO /10 HEKOTOPBIX TEKCTOBBIX 3HAYEHN, PE3YJIbTAT TAKOM JKe, KaK
B ipeabiayTieM mpumepe (eM. suctuHT 10.1). BMecTe ¢ TeM coBepiitenno ove-
BUJIHO, YTO MCIIOJIb30BaHKe JIAMOIa-BbIPAaKEHUIT BMECTO SIBHOTO CO3/IaHUS
00BEKTOB Ha OCHOBE aHOHUMHBIX KJIACCOB 3HAUNTEJBHO YIIPOIIAET IIPOrpaM-
MHBIH KO/,

AETAJNN

Ha BCcAkuiA cnydan HanoOMHUM, KaK co34aeTcst 00 beKT aHOHUMHOIO Knac-
ca. Peub nget o knacce, peannayoLiemMm HEKOTOPbIN nHTepdelic (B pac-
CMOTpPEHHbIX Npumepax nHtepoenc MyNums). NTak, MHCTPYKLNSA CO30aHNA
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00bekTa Ha OCHOBE aHOHMMHOI O KJ1aCCa Ha4YMHAETCS C KITI0YEBOrO CNOBa
new, MOCJIe KOTOPOro CrneayeT Ha3BaHMe Peanm3yemMoro B KNacce UHTep-
deca, kpyrnblie ckobku, a B GUrypHbIX CKOOKax — onmncaHme Tex MeTo-
[OB, KOTOpPbIE 0ObSIBNEHbI B MHTEPdEiCE Kak abCTPaKTHbIE, U KOTOPbIE
peannayioTcs B JaHHOM knacce. B npumeHeHuu K nHtepdency MyNums
KOMaHza co3faHns o6bekTa Ha OCHOBE aHOHUMHOIO KJlacca BbIraguT
cnegyowmm obpa3om:

new MyNums(){

// Onucanue metopa get()

}

Bce 9710 BbipaXeHue npucBanBaeTCcs 3HaYeHNEM UHTepPdENCHOM nepe-
MeHHoM Tuna MyNums. 3gecb NCNONb3yeTCs CBOMCTBO, COCTOSILLIEE B TOM,
4YTO UHTepdeCcHas NnepeMeHHas MOXeT COAEePXaTb CCbINIKy Ha 0OBbEKT
Knacca, peanmayloLero aaHHbin nHTepdenc.

Heckonbko uHTep@dencoB n cCbiJyika Ha MeToA,

OnuHakoBbie JMAMOIa-BBIPAKEHUST MOTYT MPUCBAUBATHCS TIEPEMEHHBIM
pasubix GyHKIMOHANLHBIX wHTEpdeiicoB. [locTarouno, uToOb abcTpak-
THBIM METOJ] B KajK/IOM TaKOM WHTepdeiice COOTBETCTBOBAJ TapaMeTpaM
(TakuM, KaK KOJIMYECTBO U TUI apryMeHTOB) JIisiMOa-BbipaxkeHust. Huske
npuBeeH HeGOIbIIONH MPUMED, B KOTOPOM OIUCBHIBAETCSI TPU Pa3HbIX, HO
OHOTUIHBIX WHTep(eiica, U B KakKJIOM U3 HUX OOBSIBISIETCS METOJ, KO-
TOPBII He BO3BpAIaeT Pe3yJibTaT, U y KOTOPOTO HET apTyMeHTOB. B rias-
HOM METOJIe TIPOrpaMMbl O0BABIAIOTCS WHTEpGECHbIe TepeMeHHbIE,
3HaYeHHEeM KOTOPBIM MPUCBAUBaeTCs OAHO 1 TO ke (1o dopme) asambaa-
Boipaskenue ()->System.out.println("Wcnonb3yem nambpa-sbipaxenue"), COOTBETCTBY-
omee Metoay 6e3 apryMeHTOB, TIPU BBITIOJHEHUH KOTOPOTO B OKHE BbI-
Bosia otobpakaercst coobuierue. Termepb pacCMOTPUM TTPOTPAMMHBIN KO/
B suctunre 10.3.

Juctunr 10.3. NMporpammHbif kop npoekta LambdaAndinterfacesApplication
// NepBblit hYHKUMOHANbHLIN MHTEpdEiC:
interface Alpha{
void showA();
}
// BTopoit hyHKLMOHANbHBIA UHTEpDEliC:
interface Bravo{
void showB();
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}
// Tpetuii hyHKUMOHANbHII MHTEpdeiiC:
interface Charlie{
void showC();
}
// TnaBHblit knacc:
class LambdaAndInterfacesDemo{
// TnaBHblit MeTOR:
public static void main(String[] args){
// 3HaueHnem uHTepdelicHoil nepeMeHHOI NPUCBaUBAETCA
// nambpa-BbipaxeHme:
Alpha A=()->System.out.println("/cnonb3yem nsmbpa-Bbipaxenme");
// Bbi30B MeToZa U3 UHTEPElCHOM NepeMeHoit:
A.showA();
// 3HaueHnem uHTepdelicHo NnepeMeHHOI NpUCBaUBaAETCS
// nambpa-BbipaxeHme:
Bravo B=()->System.out.print(n("Wcnonb3yem nambga-seipakexue");
// Bbi30B MeTOAa M3 UHTEPDENCHOI NepeMeHoi:
B.showB();
// 3HayeHuem uHTepdeiicHO NnepeMeHHOI NpUCBanBaETCA
// Ccbinka Ha MeTof:
Charlie C=A::showA;
// Bbi30B MeTOAa M3 MHTEP(ENACHO NepeMeHHOI:
C.showC();

Pesyaprar BbITOTHEHNSA TPOTPAMMBI TAKOH:

PeaynbTaT BbiNnONHEHUs Nporpammbl (U3 nuctudra 10.3)
Wcnonb3yem nsmbaa-BhipaxeHme
MCI’IOﬂb3yEM ﬂFIM6p,a-Bpra)KeHVIe
Wcnonb3yem nsmbaa-BbipaxeHme
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Kox mporpammer mpoctoil. B unrepdeiicax Alpha, Bravo u Charlie 00bsBiensl,
cooTBeTCTBEHHO, MeTO/IbI showA(), showB() u show((). dTo emuncTBeHHDbIE A6-
CTPaKTHBIE METO/IbI B COOTBETCTBYIOMINX MHTEPdelicax, Tak YTo uHTepdeii-
CBI SABJSIOTCS (QYHKIMOHATHHBIMU. [l0aTOMY MHTEP(ENHCHBIM TTepEMEHHBIM
JIaHHBIX UHTEP(DEICOB 3HAYEHNEM MOKHO TIPHCBOUTH JIIMO/Ia-BhIPAKEHME.,
B rnaBHOM MeTozie TporpamMMBbl MHTEP(dECHBIM TTepeMeHHbIM A 11 B mHTep-
deiicos Alpha 1 Bravo sHauerreM npricBanBaercs Jamba-Bbipaxenue ()->System.
out.println("cnonb3yem nsmopa-suipaxerne’). B pesysbrare cosmaiorcs 0OBEKTHI
AHOHUMHBIX KJIACCOB, CCHLIKM HA KOTOPbBIE IPUCBAUBAIOTCS TIEPEMEHHBIM.
B pesysbraTe ipu BbI30Be MeToza showA() U3 TiepeMeHHOI A B OKHe BBIBOZIA
orobpaskaercs Teket "Mcnonb3yem nambpa-suipaenue”. Takoe ke coobIIEeHNE TOAB-
JigteTcs Ipu BbI30oBe MeTo/1a showB() 13 mepemennoti B. Ho, HecmoTpst Ha To, uTO
nHTepdeHCHBIM TIepeMeHHBIM A 1 B TpricBanBaroTcs 0/[MHAKOBBIE 3HAYEHUS
(onuHaKOBbBIE JISIMO/Ia-BbIPasKeHMs ), IPUCBOUTH 3HAYEHHUEM OJJHOH ITepeMeH-
HOI IpyTyIo HeNb3s1. Takke Helb3sd MPUCBOUTH TepeMeHHo# ( maHTEpdetica
Charlie HU 3HaueHUMe TTepeMeHHON A, HU 3HaYeHUe TiepeMeHHOM B. [Ipnymna
B TOM, UTO TIepeMEHHbIE OTHOCSITCS K PA3HBIM THUIIAM, TO €CTh K PAa3HbIM WH-
Tepdeticam. 371eCh €CTb HEKOTOPAsl <HEJIOTUYHOCTHY, TOCKOJIBKY MBI UMeeM
nes1o ¢ (popMasbHO PasHBIMU METOJAMHU B Pa3HBIX 00bEKTaX, HO KO METO-
1oB ofuHakoB. I[ToaTomy GbiI0 ObI BIIOJIHE YA0OHO, ecii Gbl MOKHO OBLIO
«BOCTIOJIb30BATHCS» KOJOM METO/Ia B OJTHOM 0OBEKTE JIJISI OIIPEe/IeJIEHUsT KoJla
MeTojia B Ipyrom o0bekTe. Takast BOSMOKHOCTb HMEETCSI M COCTOMT OHA B HC-
MIOJIb30BAHUY CCHLIKU HA Memod. TIpumep UCTOTb30BAHMSI CCHIITKU HA METO/L
ecTh B mporpamme. Peun o komanjie Charlie (=A::showA. Komanmoit o6bsiBsiercst
unrepdeiicnas nepemennas ( unrepdeiica Charlie, a 3HaueHneM niepeMeHHOM
MIPUCBANUBAETCS CChLIKA HA MeTo A:showA. ITo ccblika Ha MeTox showA() u3
00beKTa, Ha KOTOPBIN cehliaeTcst nHTepdeiicHas mepeMentas A. B pesynbra-
Te TIpucBanBaHus cCchlIKU A::showA Ha MeToz showA() mepemenHoit ( co3maercs
00beKT aHOHMMHOTO KJlacca, peanusyioriero marepdeiic Charlie, B KoTopom
Metoz show(() mMeeT Takoil ske KoJI, Kak u MeTo showA() u3 o6bekTa, Ha KOTO-
phlit cepimaercst mepemennast A. Jlaee Mbl Gosree TIOAPOOHO 0OCYANM MOAXO0-
ITBI, CBSI3AHHBIE C UCTIOTh30BAHUEM CCHIJIOK HA METO/IBL.

@ HA 3AMETKY

PaboTa ¢ nambaa-BbipaXeHaMn Hepa3pbiBHO CBA3aHa C UCMOb30Ba-
HMEM YHKUMOHaNbHLIX MHTEepdencoB. 1ng nocneaHnx BaXHbIM KpUTe-
pueM aBASETCS curHatypa abCcTpakTHOro Metoaa, OObABAEHHOIO B UH-
Tepoderice. bonee Toro, TONbLKO 3TOT PaAKTOP U MMEET 3HAYEHME (€Cn
peyb naet o npuceamBaHUM UHTEPPENCHON NEPEMEHHON B Ka4eCcTBe
3HavyeHns nambpaa-BoipaxeHuns). B nakete java.util.function copgepxumrcs
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onucaHne MHOrmMx GyHKUMNOHANBHBIX MHTEPGMENCOB (HEKOTOPLIE N3 HUX
00006LLEeHHbIE), KOTOPblIE COOTBETCTBYIOT Hambonee 4acTo BCTpeyalo-
LWMMCS «Tunam» MeTonoB.

Ccbinka Ha MeTo4  KOHCTPYKTOP
— Ymo 3a 6300p. Kax eam smo 6 20108y 636peno?

— Jla ne 636peno 6o, 1o (paxmul, Kax 2060pUmMcs,
Ynpamas eeup.

Hs x/p «Hapodeu»

Yro6bl MOHATH TIPUHIUIIBI BBIOJHEHNST ¥ UCTIOJIb30BAaHUSI CCHIJIOK HA Me-
TOJIbI, YIOOHO TPEACTABIISITh, YTO 3HAYEHHEM BBIPAJKEHMS CO CCHLIKOM Ha
METOJI SIBJISIETCSI HHCTPYKIINST, aHATOTHYHAS JITIMO/1a-BBIPAsKEHUIO, KOTOPOE
COOTBETCTBYeT KOAYy MeToza (Ha KOTOPBIN BBITTOMHSAETCS cchinka). [Ipotre
TOBOPST, CCHLITKA HA METOJI MOKET PACCMATPUBATHCS Kak JIsTMO/a-BhIPAKEHIE,
COOTBETCTBYIOIIleE KOy METO/Ia, Ha KOTOPBIN BBITIOTHSETCS ceblika. Janee
pPacCMOTPUM HEKOTOPBIE PUMEPBI UCTTOIb30BAHNUS CCHITIOK HA METO/IBI.

Ccblsika Ha MeToa o0bekTa

Ecnu peub umeT o BRITTOTHEHNUN CCHITKM Ha HECTATMYECKUIT METO/I KOHKPET-
HOTO 0OBEKTa, TO BHIMOJHSETCS OHA MPOCTO (M MPUMEDP BBITTOJHEHUST TaKON
CCBHIJIKM MBI BU/IEJIN ): YKa3bIBAETCSl UMsT 0O0BEKTa, M Yepes OrepaTop :: YKasbi-
BaeTcs HazBaHue MeToza. To ecTh mabIOH BBIIOJHEHNS CCBLIKY HA HECTATH-
YeCKUH MeTOJI CIIeAYONU:

06BEKTZZMMH_MQTO}J,3

Ecimi cepliika Ha 0OBEKT BBITTOJIHEHA B (hOpMaTe 0GbeKT::METO, 1 TIPH HTOM METO
OITMCaH C HEKOTOPBIMH apryMeHTaMu, TO CChIJIKE 00bEKT::METO] COOTBETCTBYET JIsIMO-
Nla-BbIpasKeHUE BU/IA apryMeHThl->00bekT.MeTop(aprymentsl). [IprMep ncmob3oBanust
CCBIJIKU Ha MeTojt 00beKTa Ipe/ICTaBjieH B mporpamme B iucture 10.4.

Juctunr 10.4. MporpammHblii kop, npoekta ObjMethReferenceApplication
// Knacc:
class MyClass{

// 3aKpbITOE LiENOYMUCAEHHOE None:

private int number;
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// KoHctpykTop:
MyClass(int n){
number=n;
}
// MeTog fns npucBanBaHuA 3HaYeHUA Nonio:
void set(int n){
number=n;
}
// MeTop Ans CYNTHIBAHMS 3HAYEHMS NONA:
int get(){
return number;
}
}

// NepBblit hYHKUMOHANbHLIN MHTEpdEiC:
interface MyGetter{
int myget();
}
// BTopoit hyHKLMOHANbHBIA UHTEpEliC:
interface MySetter{
void myset(int n);
}
// TnasHblit knacc:
class ObjMethReferenceDemof
// TnaBHblit MeTOR:
public static void main(String[] args){
// Co3paue obbexTa:
MyClass obj=new MyClass(100);
System.out.println("Co3paH o6vekT ¢ nonem 100");
// Vicnonb3yem cCbInku Ha METOAbI:
MyGetter A=obj::get;
MySetter B=obj::set;

// Npoepsiem "3HayeHue nons" Bbi3oBoM Metopa myget()
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// w3 uHTepdeiicHol nepeMerHoi A:
System.out.println("NepemenHas A: "+A.myget());

// NpoBepsieM 3HaueHue nons 06bekTa:
System.out.printIn("MepemenHas obj: "+obj.get());

// Nonto 06beKTa NPUCBAUBAETCA 3HAUEHMUE:

obj.set(200);

System.out.println("Monto npucsoexo 3HaueHue 200");

// Tipoepsem "3Hayetue nona" Bbi30BOM MeToAa myget()
// w3 uHTepdeiicHoi nepemerHoit A:
System.out.printin("MepemenHas A: "+A.myget());

// NpucsanBaem "3xayexne nonw" Bbi3oBoM MeToga myset()
// w3 unTepdeiicHoil nepemenHoii B:

B.myset(300);

System.out.printin("BeinonHexa komaxga B.myset(300)");
// Nposepsem "3HayeHune nons" Bei3oBoM MeTofa myget()
// w3 nHTepdeiicHol nepeMerHoit A:
System.out.println("Nepementas A: "+A.myget());

// TpoBepsiemM 3HaueHue nons obvekTa:
System.out.printin("MNepemenHas obj: "+obj.get());

// Co3paetca HOBbIN 0OBEKT:

obj=new MyClass(400);

System.out.print(n("Co3naH 06vekT ¢ nonem 400");

// NpoBepsiem "3xayeHue nons" Bbi3oBoM MeTopa myget()
// W3 nHTepdeiicHol nepeMenHoi A:
System.out.printin("MepemenHas A: "+A.myget());

// TipoBepsiemM 3HaueHue nons obvekTa:
System.out.printIn("MNepemenHas obj: "+obj.get());

// NpucsanBaem "3xadexne non" Bbi3oBoM MeToAa myset()
// W3 uHTepdeiicHolt nepemeHHoN B:

B.myset(500);

System.out.printin("BeinonHea komaxga B.myset(500)");
// Npoepsiem "3xayeHue nons" Bbi3oBoM MeTopa myget()
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// w3 nHTepdeiicHol nepeMerHoit A:
System.out.println("NepemenHas A: "+A.myget());
// NpoBepsieM 3HaueHue nons 00bekTa:
System.out.printin("NepemenHas obj: "+obj.get());
}
}

PeSy.TIbTaT BbITIOJIHEHW A ITPOTPAMMBbI TaKOM:

Pe3ynbTaT BbiNOSIHEHUSA NpOorpamMmmbl (3 nuctudra 10.4)
Co3gaH 06vekT ¢ nonem 100
MepemenHas A: 100

MepemeHHas obj: 100

Monto npucBoeHo 3HayeHue 200
MepemerHas A: 200

Buinonxena komaxpa B.myset(300)
MepemenHas A: 300

MepemeHHas obj: 300

Co3paH 06bekT ¢ nosem 400
MepemeHHas A: 300

MepemeHHas obj: 400

Buinonena komanpa B.myset(500)
MepemeHHas A: 500

MepemeHHas obj: 400

MBI onchIBaeM Kjacc MyClass C 3aKPbBITbIM I1€JTOYUCJIEHHBIM I10JIEM number,
KOHCTPYKTOPOM 1 IBYMA METOJIAMU: set() 1A IPUCBanBaHUA 3HAYEHUA OO0

1 get() 71 cANTHIBAaHNS 3HAUYEHNS TTOJTS.

Ectb emme aBa dynkumnonanbubix nnTepdeiica. B unrepdeiice MyGetter 06b-
sBsieH Metozi myget() 6e3 apryMeHTOB, BO3BPAIIAOIINIT TEJIOUNCICHHBIH pe-
sysbrat. B unrepdeiice MySetter oObsiBier MmeTo myset(), y KOTOPOTo 1eJI0unC-
JIEHHBIIT apTYMEHT ¥ KOTOPbIil He BO3BpAIaeT pe3yabraT. TakuM oOpasom,
curnarypa meroza myget() uz unrepdetica MyGetter cooTBeTCTBYET CUTHATYpe
Metoja get() u3 kuacca MyClass, a curnatypa mertona myset() u3 maTepdeiica
MySetter cooTBeTCcTBYET curHaType MeToza set() u3 kacca MyClass.
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B wmerome main() w3 rtaaBHoro kiacca ObjMethReferenceDemo komammoli
MyClass obj=new MyClass(100) cosmaetcst o6bekT kiacca MyClass co sHaueHreMm 100
1t mmoJist number. Taxxxe xomanmamuy MyGetter A=obj::get u MySetter B=ohj::set 06b-
SBJISIOTCS MHTepdeiicHble TIepeMeHHble A 1 B, 3HAUEHUSAMY KOTOPBIM TIPU-
CBAMBAIOTCSI CCHLIIKM Ha MeTOJIbI 0OBeKTa 0bj: mepeMeHHOI A TprcBanBaeTCst
ccplika obj::get Ha MeToy1 get(), a mepemenHOI B mpucBanBaeTcs ceblika obj:iset
Ha Meroj set(). IuTpura 3zech B ToM, 4To 1 MeToz get(), u Mmeros set() oOpa-
ATOTCs K 10JTi0 number oObexTa obj. IIpoananusupyem, uro mpoucxoaut. Ha-
gHeM ¢ iepeMeHHOT A. [Ipu mpucBanBanuu eif B KauecTBe 3HAUEHUS CCHLIKU
obj::get cozmaercst 0ObEKT aHOHMMHOTO KJIacCa, B KOTOPOM PeaIM3yeTCsT MH-
tepdetic MyGetter. [Ipu aTomM MeTox myget() onpesessieTcst Kak BbI30OB METO/IA
get() u3 oObekTa obj kmacca MyClass. /[pyriMu cjioBamMu, TIPH BBI30BE METOA
myget() 13 TIepeMeHHOIT A Ha caMOM JieJie BbI3bIBaeTcst MeTos get() u3 oObekTa
obj. [ToaTomy KoMaH10#i A.myget() MOSKHO y3HATh 3HAUYEHHeE 110JisT number 00bheK-
ta obj. HeuTo noxoskee mpoucXoUT MPU MPUCBAUBAHNUY ITEPEMEHHOT B cchLiI-
Ku obj::set(), HO TOJBKO Temeph pedb UAET O BbI30Be MeToja set() M3 obbekTa
obj. I1pu BeITIO/THEHUM KOMaH b BUj1a B.myset(41cn0) BBITIOTHSIETCSI KOMaH A 0bj.
set(uncno). IloaTomy ¢ momoIbpio BeI30Ba MeTona myset() uepes mepeMeHHYO B
MO’KHO IIPUCBOMTD 3HAYEHUE TIOJIIO number o6bexTa obj.

B aTom cMbiciie CTAHOBUTCSI IOHSITEH CMBICJI TTPOUCXO/ISIIIETO B TJIABHOM Me-
tozte. Tax, ocse co3manust oGbeKTa obj BboIHEHNE KOMaH bl A.myget() raer
sHadenue 100 17151 11ostst number o6beKTa obj — Takoe e 3HaueHue BO3Bpallaer-
CsI TIPY BBITIOJIHEHUY KOMaH b1 obj.get().

[Tocsie BbIMONHEHNUsST KOMaH bl 0bj.set(200) moJsie number oGbekTa obj moJryda-
et 3HadeHue 200. [IpoBepka 3HaUeHUs OIS number ¢ MOMOTIIBIO KOMAaH/IbI
A.myget() moaTBepskaaer ato. HoBoe 3nauenue 300 mmoJito number mpucBanBaeTcst
KoMaH 101 B.myset(300). [IpoBepka 3HaueHMs 110JIS C TOMOIITBIO KOMaH T A.myget()
u obj.get() maeT Takoe xe 3HaUEHNE.

Curyarusi MensietTcs, Korja koManoit obj=new MyClass(400) co3maercst HOBbIIT
00beKT (co 3HaveHreM 400 /171s1 110JIsT number) ¥ CChLIKA Ha HETO 3alMChIBAETCST
B iepeMeHHy10 obj. Ho ipu aToM B onpeniestenun metooB myget() u myset() ccbii-
Ka Ha OOBEKT OCTAETCsl HEM3MEHHOIL: 00a 9T MeToAa O6PAIAI0TCs K MO0
number o6beKTa, Ha KOTOPBIi paHee cehbliasach 0ObeKTHast TlepeMeHHast obj.

@ HA 3AMETKY

HenuwHnm 6yaeT HaNOMHUTL, Y4TO B Java 0O6bEKTHAs MepPEMEHHAs CCbl-
naeTcs Ha 06beKT: HaKkTUYEeCKM 3Ha4eHnemM 0ObEeKTHO NepeMeHHo AB-
naeTcs agpec oobekTa.
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[ToaTomy TOCHIE TOTO, KaK CChIJIKA B 00BEKTHOMN MepeMeHHOIt obj «1mepe6po-
IIeHa» Ha HOBbIIT 0OBEKT, U3MEHEHNUE 0JIs1 number yepes rmepeMeHHYIo obj Hit-
KaK He BJIUSET Ha 3HAYEHUE TIOJIsT number, ¢ KOTOPBIM «OTIEPUPYIOT> METO/IbI
myget() u myset(). Bepto 1 o6parHoe 3aMedaHme: BbI30B MeTo/1a myset() us mepe-
MeHHOU B u3MeHsieT pe3yibTaT, BO3BpallaeMblil TIPU BbI30Be MeTo1a myget() 3
HIepeMeHHOIT A, HO He M3MEHSIET 3HaYeH e T10Jist number 06beKTa, Ha KOTOPBII
Ternepb cehlIaeTcst 00beKTHast epeMeHHast obj.

CcblJZIKa Ha HecTaTUYecKkuii MeToA KJlacca

CcbUIKa MOXKET BBIIOJIHATHCS HE TOJBKO Ha METOZL 00BbEeKTa, HO U Ha METOJ
k7iacca. B mocienneM caydae mMeeT 3HaYEHUE, IBJISIETCS JIA METOJT CTaTUde-
ckuM, uian HeT. CHavama pacCMOTPUM CIydyald, KOTZIa MeTO/, HeCTaTUIeCKU.

CcpllIKa Ha HECTAaTUYECKUI METO/I HEKOTOPOT'O KjiaCCa BBIITOJIHAETCA B CJie-
AYIOUIEM BUJIE:

Knacc::uma_meroaa

Cunraxkcuc B 0011eM-T0 poctoil. HeMHOTO ci10KHee MOHSITh, 4TO OH O3HAYAET.
[TpaBuiio Takoe. Ecsin MCTiosib3yeTcst CChlIKA BUIA KNACC::METOR, U TIPU TOM Me-
T0j HECTATUIECKUI W OITUCAH C HEKOTOPBIMHU apryMeHTaMu, TO YKa3aHHAs CChIITKA
SKBUBAJIEHTA JIIMO1a-BbIPAKEHHIO CIIELYIONIETO BUIA: (00beKT,apryMeHTbl)->06beKT.
metop(aprymuTel). BoJtee KOHKPETHO: 0Ty cTUM, YTO uMeeTcst kaacc MyClass, v B Hem
OIKCaH HEKOTOPBIH HecTaTudecKuit MeTo 1 method() ¢ aprymeHTOM num twura int
1 apTyMeHTOM symb Tura char, To ccoliike Ha MeTo MyClass::method cooTBeTcTBY-
et ssiMOna-Beipaskenne Buza (MyClass objint num,char symb)->{kos_meropa_method()}.
[Hoatomy eciu mMbI xoTuM ccbiiky MyClass::method mprcBonTh MHTEpPdEiicHO
MepeMEHHOM, TO B 9TOM (DYHKIIMOHATBHOM HHTepdeiice abCTPaKTHBIN METO/T
JOJKeH OBITh OOBSIBJIEH € TPEMSI apTYMEHTaMHU COOTBETCTBeHHO Tutra MyClass,
int 1 char (u TuT pe3yJsibTaTa aGCTPAKTHOTO METOIA [IOJIKEH COTIACOBBIBATHCS
C TUTIOM Pe3yJIbTaTa, Bo3BpamiaeMoro MetozoM method()).

Yro6bl He OBITH TOJOCTOBHBIMH, paccMOTpuM mpumep. B mucrunre 10.5
npeficTaBjaeHa MoaubUKanusa npeapiaymiero npumep (cMm. auctuar 10.4),
HO Ha 3TOT Pa3 BMECTO CCHUIKUA HA METOJI OOBEKTA BBITIOJIHSIETCST CChLIKA Ha
HecTaTHYeCKUN METOJI KJlacca.

Jluctunr 10.5. NMporpammHbiii koa, npoekta MethReferenceApplication
// Knacc ¢ nonem u metogamu:
class MyClass{
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private int number;

MyClass(int n){
number=n;

}

void set(int n){
number=n;

}

int get(){
return number;

}

}

// Nepablit hYHKLMOHANbHLIN MHTEpdeiiC:
interface MyGetter{
int myget(MyClass obj);
}
// BTopoit hyHKUMOHaNbHbIA UHTEpDEliC:
interface MySetter{
void myset(MyClass obj,int n);
}
// TnasHblit knacc:
class MethReferenceDemo{
public static void main(String[] args){
// Co3paetcs 06bexT:
MyClass obj=new MyClass(100);
System.out.printin("Co3naH o6vekT ¢ nonem 100");
// Vicnonb3yem cCbinku Ha METORbI:
MyGetter A=MyClass::get;
MySetter B=MyClass::set;
System.out.println("Mepemennas A: "+A.myget(obj));
System.out.printin("NepemenHas obj: "+obj.get());
obj.set(200);
System.out.printin("Monto npuceoeHo 3xayeHue 200");
System.out.printin("Mepemennas A: "+A.myget(obj));
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B.myset(0b;j,300);

System.out.printin("BeinonHena komaxna B.myset(obj,300)");
System.out.println("Mepemennas A: "+A.myget(obj));
System.out.printIn("MNepemenHas obj: "+obj.get());

// Co3naetcs HoBblit 00BEKT:

obj=new MyClass(400);

System.out.println("Co3paH o6bekT ¢ nonem 400");
System.out.println("Mepemennas A: "+A.myget(obj));
System.out.printin("MNepemenHas obj: "+obj.get());
B.myset(0b;j,500);

System.out.printin("BeinonHeHa komaga B.myset(obj,500)");
System.out.printin("Mepemennas A: "+A.myget(obj));
System.out.println("Mepementas obj: "+obj.get());

PeSy.]IbTaT BBIIIOJIHEHUA ITPOTPAMMBDbI ITPE/ICTABJICH HUXKE.

Pe3ynbTaTt BbiNOJIHEHUS NporpamMmmsl (3 nuctudra 10.5)
Co3paH 06bekT ¢ nosem 100
MepemerHas A: 100

MepemeHHas obj: 100

Monto npucsoeHo 3HaveHne 200
MepemeHHas A: 200

BuinonHeHa komanza B.myset(0bj,300)
MepemeHHas A: 300

MepemeHHas obj: 300

Co3paH 06bekT ¢ nosem 400
MepemeHHas A: 400

MepemeHHas obj: 400

Buinonxexa komanpa B.myset(obj,500)
MepemenHas A: 500

MNepemeHHas obj: 500
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PesysbTatr BITIOJHEHNST TPOrPAMMBI HEMHOTO M3MEHMJICS, €CJIU CPABHUBATD
¢ mpeapiaynmmM mpumepom. Ho MHOTHE OJIOKH KO/Ia OCTaINCh HEU3MEHHBI-
mu. Tak, coBeprienHo He M3MeHWJIOCHh omucanue kiacca MyClass. 3aTo us-
MEHUJIOCHh 00bsiBIeHe MeTooB myget() u3 mHTepdeiica MyGetter m myset() u3
unrepdetica MySetter. /[eslo B ToM, YTO B TJIaBHOM METOIE TIPOTPAMMBI, KaK
" paHee, co3maetcst 00beKT obj Kiacca MyClass, Ho ceblIKy Ha MeToIbI get() 1 set()
u3 kmacca MyClass MbI BBITIOJTHSIEM He Yepe3 0OBEKT, a 4epe3 KJIacc, COOTBET-
cTBeHHO, B hopmarte MyClass::get u MyClass::set. YTo o3HauaeT, HarpuMep, CChLIKA
MyClass::get? MeToz get() onmcan Ge3 apryMEHTOB ¥ 9TO HECTATHYECKHIT METOI,
M03TOMY JIOJIKEH BBI3BIBAThCST M3 00bekTa. C yu4eToM peasibHOTro KoJa METO-
na get(), ccoika MyClass::get coorBercTByet JisiMGa-Boipaskennio Buza (MyClass
obj)->{obj.get()}. AHamoruuHo, MeTO Set() oTMCaH C OHUM IEJTOUNCIEHHBIM ap-
rymeHToM. [Toatomy cebuike MyClass::set cooTBeTCTBYET JIsIMO/Ia-BBIPAKEHIE
Buza (MyClass objint n)->{obj.set(n)}. B cooTBeTcTBIM ¢ HOBBIM «pOPMATOM» CCBI-
JIOK HECKOJIBKO MHave 0OBSABISIOTCS U MeTOAbI myget() 1 myset() B pyHKIIO-
HaJIBHBIX uHTEpdeiicax MyGetter m MySetter: B 0061ieM U 11€I0M, Y 9THX METO-
JIOB TIOSIBJISIETCS TOTIOJIHUTENbHBIN (TIEPBBIIT) apTYMEHT, KOTOPBIN SBJISIETCS
o6bexToM Kiacca MyClass. DToT aprymeHT ompezessieT 06beKT, U3 KOTOPOro
BBI3BIBAETCST COOTBETCTBEHHO MeTo/I get() u set().

B rmaBHOM MeTose mporpaMMbl TIocJie BBITTOTHeHUS KoMmauz MyGetter A=My-
Class::get 1 MySetter B=MyClass::set /11 BBI30Ba MeTo0B myget() 1 myset() ncnosb3y-
em KoMman bl Buzia A.myget(obj)) nsiu B.myset(objuucno). Komannoii A.myget(obj)) na
caMoM JieJie u3 oObeKTa 0bj BbI3biBaeTcst MeTo/I get(), a, HarpuMep, KOMaH 0
B.myset(0bj,300) 13 oObexTa obj BhI3bIBaeTcst MeToz set() ¢ aprymenTom 300. 31ech,
cOOCTBEHHO, U KPOIOTCSI KCTOKK K TIOHUMAHUIO TOTO, IOYEMY Y TPOTPAMMbI
VMEHHO TOT Pe3YJIbTAT BBITIOJHEHNS, KOTOPBII TIPUBEJIEH BBIIIIE.

@ HA 3AMETKY

YuTtatensam pekoMeHayeTcs noaymaTtb Had Tem, MoYemMy Xe BCce-Taku
B HEKOTOPbIX MOMEHTA Pe3ybTaT BbINOSIHEHMS NPOrPaMMbl OTINYAETCS
OT pe3ynbTaTa BbINMOSIHEHNS MPOrPaMMbl U3 NpeablayLero npuMepa.

CcblNiKa Ha cTaTU4YecKuii MeTop,

Ccblika Ha cTaTUYECKU METOJ Kjacca (popMaIbHO BBITIOJHSETCS TaK JKe,
KaK U HAa HECTATUYECKUI METOJI KJIAcca, HO MOCJIE/ICTBUS, TaK CKa3aTh, IPY-
rre. B yacTHOCTH, €CTM MUCIIOIBb3yeTCs CChLJIKA HA METOJ[ BUA KNacC::MeTog,
U TIPYU 3TOM METO] SIBJISIETCST CTATUYECKUM U OMHCAH C HEKOTOPBIMU apryMeH-
TaMM, TO YKa3aHHas BBIIIE CChIJIKA 9KBUBAJIEHTHA JIAMO/Ia-BhIPAKEHUIO BH/IA

373



Masa 10

(aprymenTsl)->Kknacc.meTog(aprymentsl). Hanpumep, ccolika System.out:println sxBuBa-
JeHTHA JsiMOa-BhIpaskenuio t->System.out.println(t). CoorBercTByionmM 006-
Pa3oM JlaHHasI CChIJIKA U JOJIKHA UCIIOJIb30BaThest. HeGoubImoi mpumep 1o
3TOMY MOBOAY puBezieH B iuctunre 10.6.

Jluctunrr 10.6. NMporpammHubiii kog npoekTa StatMethReferenceApplication
// Knacc co cTatuyeckummu metofamu:
class MyClass{
// MeTogom otobpaxaetcs coobuieHue:
static void show(){
System.out.println("Metog knacca MyClass");
}
// MeTofiom BbIYMCAAETCA CyMMa yncen:
static int sum(int n){
int ks=0;
for(k=1;k<=n;k++){
s+=k;
}
return s;
}

}
// Tepbiit uHTepdeiic:

interface MyShow{
void myshow();
}
// Bropoii untepdeic:
interface MySum{
int mysum(int n);
}
// Tpetuii uutepdelic:
interface MyPrinter{
void myprint(Object t);
}
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// TnaBHblit knacc:
class StatMethReferenceDemo{
// TnaBHblit MeTOR:
public static void main(String[] args){
// Wicnonb3oBaHue CCIIOK HA CTAaTUYECKHE METOAbI:
MyShow A=My(lass::show;
MySum B=MyClass::sum;
MyPrinter P=System.out::println;
// Bbi30B METOZ0B U3 UHTEPDENCHbIX NEPEMEHHBIX:
A.myshow();
P.myprint("Cymma yncen: "+B.mysum(10));

[Ipu BBITIOTHEHNY TTPOTPAMMBI TTOTYYaeM TaKOU pe3yabTaT:

Pe3ynbTaTt BbiNOsIHEHUS NporpamMmmsl (3 nuctudra 10.6)
Metop knacca MyClass
Cymma yucen: 55

Mpur onuceiBaem kiacce MyClass ¢ aBymsi ctaTuueckumu Metopamu. Metoj
show() He MeeT apryMeHTOB U He BO3BpalaeT pe3yabrar. [Ipu BeizoBe MeTo-
na otoGpazkaercst coobieHne ¢ HazpaHueM Kiacca MyClass. Metogom sum() Bbi-
YUCJITETCSI CyMMa HATyPaJIbHBIX YHCeJT, KOTOPas BO3BPAIAETCSI PE3YIbTaTOM
MeTo/a. APTYMEHTOM MEeTOMY TIePeIaeTcsT KOJMIECTBO CJIaTaEMBIX B CYMME.

B nporpamme ects Tpu dyHKIMOHATBHBIX MHTepdelica. Kaxaprii n3 nnTep-
(beiicoB comepsKuT 0ObsIBIICHIE A0CTPAKTHOTO METO/IA, CATHATYPa KOTOPBIX CO-
OTBETCTBYET IBYM CTaTUYeCKUM MeToaM u3 kyacca MyClass, 1 metomy println().
B niocaierem coryuae peub uzet o6 unrepdeiice MyPrinter, B KoTopoM 00bsiBIIEH
He BO3BpaMIaoNIuii pe3yabTaT Meton myprint() ¢ aprymentom tuma Object. ITo-
ckoIbKy Kiacc Object siBJIseTCs CyTepKIaccoM s BCEX KJIACCOB, TO B UTOTE ap-
TyMEHTOM MeToza myprint() MoskeT ObITh 3HAYEHUE TTPAKTIHIECKH JIFOOOTO TUTIA.

B rnaBHOM MeTOze TTpOTpaMMBI €CcTh TTPUMEpPH! TTPUCBaBaHusA NHTEpdetic-
HBIM II€PEMEHHBIM B Ka4€CTBE 3HAYEHUN CCBLJIOK HA CTATHYECKUE METO/bI.
Peun o xomangax MyShow A=MyClass::show, MySum B=MyClass::sum w1 MyPrinter P=System.
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out::println. B pesysbraTe 1npu BbinosiHeHUn Komawbl A.myshow() Ha camom
neiie u3 kiacca MyClass BoizsiBaercst metoz show(). [Ipu BbITIoJIHEHUN KOMAH/TbI
B.mysum(10) u3 kstacca MyClass BbI3bIBaeTCs CTaTUUECKIE MeTOJ sum() ¢ apryMeH-
Tom 10, a BbI30B MeTozia myprint() u3 mepemennoii P ¢ aprymentom "Cymma yu-
cen: "+B.mysum(10) aHasOTMYEH BBLITTOJHEHUIO KOMaHBI System.out.println("Cymma
yucen: "+B.mysum(10)).

Ccblsika Ha KOHCTPYKTOP

CCbIJIKy MOJKHO BbIIIOJIHATD HE TOJIBKO Ha METO/, HO 1 Ha KOHCTPYKTOP. Cun-
TaKCUC BbIIOJHEHUA CCbUJIKM Ha KOHCTPYKTOD TaKoIl: Iocjie MMEeHHU KJjlacca
YKa3bIBa€TCs OIlepaTop ::, II0CJ€ KOTOPOTO CJIEIYET KJIII0UYEBOE CJIOBO NEW. Besa
KOHCTPYKIUA BBITVIAANUT CJAEAYIOIIUM o6pa30M:

Knacc::new

Ecau ncnosp3oBana ccpliika Ha KOHCTPYKTOP BHIA KNacC::new, TO ee SKBUBA-
JIEHTOM SIBJISIETCST JIIMO/ia-BbIpaskeHNe BHA (apryMeHTbl)->New Knacc(apryMenTs),
rJie MOPa3yMEeBAETCs, YTO MIPU CO3MaHUN 00BEKTa KNacca KOHCTPYKTOPY Ie-
PENAIOTCST apryMeHTI.

() HA BAMETKY

dakTnyeckn peyb naeT He NPOCTO O KOHCTPYKTOpE, a 0 KOMaHae Co-
3[aHNA HOBOro OObEKTA C MOMOLLbIO KOHCTPYKTOpa. Pe3ynbratom
BbIPaXEHNS BMAOA new Knacc(aprymeHt), OYEBMOHO, SAIBASETCH CCbIKa Ha
CO30aHHbI 06BEKT — TO eCTb 3HA4YEeHMe Tuna knacc. Tako peaynbraTt
NOMKeH OblTb Y abCTpakTHOrO MeToda 13 PYHKLUMOHANIBHOrO UHTEp-
dernca, nepeMeHHOM KOTOPOro 3Ha4eHMEM NPUCBANBaAETCS CCblfika Ha
KOHCTPYKTOP.

CoBceM HeOOJIBIION TPUMEP UCIOIb30BAHMUS CCHLIKKM Ha KOHCTPYKTOP MPHU-
BeJleH B IporpamMe B jtuctunre 10.7.

Jluctunr 10.7. NMporpammHbif kop npoekTa ConstructorReferenceApplication
// Knacc:
class MyClass{

// 3aKpbiToe none:

private int number;

// KoHctpykTop:
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MyClass(int n){
number=n;

}

// OTKpbITblE MeTOfbI:

void show(){
System.out.print(n("3Hauenue nons: "+number);

}

void set(int n){
number=n;

}

}

// Whtepdeiic:
interface MyInterface{

MyClass create(int n);
}
// TnaBHblit knacc:
class ConstructorReferenceDemo{
// TnaBHblit MeTOR:
public static void main(String[] args){
// Vicnonb3oBaHue CCbINKM Ha KOHCTPYKTOP:
MyInterface ref=MyClass::new;
// Co3panue 06beKTa BbI30BOM METOAA
// w3 uHTepdeiicHO NepeMeHHoI:
MyClass obj=ref.create(100);
// Bbi30B MeToZ0B 06beKTa:
obj.show();
obj.set(200);
obj.show();

PeSy]’[bTaT BBIIIOJIHEHHWA ITPOTPAMMBbI ITPEACTABJIEH HUKE.

377



Mmaea 10

PeaynbTaT BbiNONHEHUS NporpamMmmbl (U3 nuctudra 10.7)
3HaveHue nons: 100

3HayeHue nona: 200

Koz coBcem Hebombinoit. IIpoananusupyem ero. B mporpaMme onmcan Kiaace
My(lass, y KOTOpPOTO ecTh 3aKPBITOE TIEIOUNCIEHHOE TI0JIe, MeTO set(), mpemHa-
3HAYEHHbI /IS IPUCBAMBAHUSI 3HAYCHUS TT0JTI0, MeTO/I show() [171st oTOGpaske-
HUWA 3HAaY€HUA IT0JId 1 KOHCTPYKTODP € OJJTHUM HEJIOUYNCJTEHHDBIM apryMEHTOM.
B riaBrHOM MeTos1e Iporpammbl koManmoit Mylnterface ref=MyClass::new mepemen-
Hoit ref unTepdeiicnoro tuma Mylnterface 3HaUeHMEM TIPUCBAMBAETCS CCHLIKA
MyClass::new Ha komcTpykTop Kmaacca MyClass. MuTepdeiic Mylnterface sisert-
¢ QYHKIMOHAIBHBIM. B HeM 00bsIB/IEH TOJIBKO OAMH aOCTPAKTHBII METO.
create(), y KOTOpOTO eIMHCTBEHHBIH 11€I0YNCIEHHBINA apryMeHT. Pe3yapraTtoMm
MeTox Bo3BparaeT 3nauenue tuma MyClass. [TosTomy 3Hauenmem muTepdeiic-
Hoit mepeMenHoi tuma Mylnterface MoskeT ObITH IIPUCBOEHA CCHLIKA HA METOJI
C 1IeJIOYMCJIEHHBIM apryMEHTOM, BO3Bpamiaiomuii 3Hauenue Ttuma MyClass.
OTUM KPUTEPUSIM YIOBJIETBOPSET BhipazkeHue Buza new MyClass(uucno), pe3yib-
TATOM KOTOPOTO siBJisteTCst 0ObekTHas ccbliaka Tuma MyClass. Takum ob6pasom,
mmocJte BoImostHeHsT KoManabl Mylnterface ref=MyClass::new BbI30B U3 mepeMeHHOI
ref MeToza create() ¢ T1eTOUMCIEHHBIM aPTYMEHTOM 9KBUBAJIEHTEH BBI3OBY (Ue-
pe3 orepaTop new) KOHCTPYKTopa Kiacca MyClass ¢ Takum sxe aprymeHToM. bo-
Jiee KOHKPETHO, Ipu BbimoTHeHr KoManbl MyClass obj=ref.create(100) cosmaercs
o6bekT Kiaacca MyClass co snauenuem 100 47151 IOJIS nUMber, a CChLIKA Ha 3TOT
00BEKT 3aIMChIBAETCsI B 00BEKTHYIO TlepeMeHHyo obj. B nasbHeiiem depes
3Ty TEPEMEHHYI0 MOKHO 00painarhesi K 00beKTy Tak, Kak ecyin Obl OH OBbLIO
CO3/IaH C TTIOMOTIIBIO BbIpazkeHus new MyClass(100).

CcbuiKa Ha neperpyXxeHHbli MeToA,

Briostie MOXKET CIIOKUTBCST CUTYAINST, KOT/Ia HEOOXOANMO BBITIOIHHUTE CCBLI-
Ky Ha MeTOZ, KOTOpblil Ileperpy:keH. B TakoMm ciydae B Kjacce OIMCAHO
HECKOJIbKO BEPCHIT METOJa WK, eCa ObITh 00JIee TOYHBIME, TO HECKOJIbKO
METOJIOB C OJIMHAKOBBIMU HazBaHUsAMU. COOCTBEHHO TI0 CCHLIJIKE HA METO]I
HeJIb3s1 OZIHO3HAUHO OIIPE/IeNINTh, 0 KAKOH BepCUM MeTo/a neT peub. BeiBox
0 TOM, KaKyl0 BEPCHIO MeTo/la CJIeyeT MCIOJIb30BaTh, AEJAeTCsS HAa OCHOBE
nHTepdeliCHO IIepeMEeHHOM, KOTOPOI B KayeCcTBe 3HAUEHMSI IIPUCBANBACTCS
cchTKa Ha MeTozl. Kak MumocTpaiiiio K CKazaHHOMY PacCMOTPHM HeGOJTb-
IO TPUMeEpP, B KOTOPOM BBITIOJIHAETCS CCHITKA Ha TEPETPYKEHHBIN METOJ
o6bekra. PaccMoTpuM mporpaMmbiii Koz B mctunre 10.8.
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Jinctunr 10.8. NMporpammHbiii kop npoekta OverloadedMethRefApplication

// Knacc:
class MyClass{
// None:
int number;
// NeperpyeHHblit MeTop:
void set(){
number=0;
}
void set(int n){
number=n;
}
}
// Nepabiit uHTepdeiic:
interface Alpha{
void none();
}
// Bropoit unTepdeiic:
interface Bravo{
void one(int n);
}
// [naBHblit knacc:
class OverloadedMethRefDemo{
// TnasHblit MeToA:
public static void main(String[] args){
// Co3panne obbekTa:
MyClass obj=new MyClass();

// Wicnonb3oBaHue CCiNKy Ha NepPErpyeHHbli MeTop:

Alpha A=obj::set;
Bravo B=obj::set;

// Bbi30B MeToZa Yepe3 UHTephElCHYI0 NepemMeHHyio:

B.one(100);
// NpoBepka 3HayeHus nons obbekTa:
System.out.print(n("3Hayenue nons: "+obj.number);
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// Bbi30B MeToa Yepe3 UHTephElCHYI0 NepemMeHHyio:
A.none();

// NpoBepka 3HaueHus nons obbekTa:
System.out.print(n("3Hayenue nons: "+obj.number);

}
}

B Pe3yJIbTaTe BbIIIOJTHEHNA ITPOTrPAMMBI ITIOJIYYHUM CJIEIYyIOoIee:

Pe3ynbTaTt BbiNOJIHEHUSA NporpamMmmsl (U3 nuctudra 10.8)
3HaveHue nons: 100

3HayeHne nons: 0

Kuacc MyClass nmeet ogro 1oste u aBe Bepcun Metoza set() (6e3 aprymMeHTOB
U C OJTHVM TI€JIOUHMCJIEHHBIM apryMeHToM ). B dhyHKImonasbHoM nunrtepdeiice
Alpha ob6bstBiier MeTo1 none() 6e3 apryMeHTOB, a B (DYHKIIMOHATLHOM MHTEP-
etice Bravo omrcar MeToz one() ¢ OHUM TieTOYnCTeHHbIM aprymenTom. Oba
MeTo/Ia, Kak 1 00e Bepcuu MeToza set(), He BO3BpalaioT pe3yJbrar.

B riaBHOM MeToze MpOTpaMMbl CHadaja co3jmaercss o0beKT obj Kiacca
MyClass (xomanma MyClass obj=new MyClass()), a 3aTrem komanmamm Alpha A=obj::set
u Bravo B=obj::set omma m Ta ke cchiika obj:set mpucBamBaeTcs mepeMeHHBIM
pastoro turna. [Tockonbky B mHTEpdeiice Alpha abcTpakTHBIIT METO ONMUCcaH
6e3 apryMeHTOB, TO IIPU BBINOJTHeHU KOMaH bl Alpha A=obj:iset ncrosbayer-
cs1 Bepeust Metofa set() 6e3 aprymeHToB. A BoT B nHTepdeiice Bravo abcTpakT-
HBI METOJ[ OTIMCAH C IeJOYNCTEHHBIM apryMEHTOM, MOITOMY B KOMAaH/Ie
Bravo B=obj::set 3ateiicTBOBaHa Bepcust MeToa set() ¢ 11eI0UMCIeHHBIM apryMeH-
tom. Kak ciienictBue, mpu BeimoiHeHNN KoMaH/1b1 B.one(100) n3 o0bhekTa obj BbI-
3piBaeTcd MeTof set() ¢ aprymenTom 100, a Tpw BBITIOJTHEHNY KOMaH/IbI A.none()
u3 oObeKTa obj BbI3bIBaETCsT METOT set() Ge3 apryMeHTOB.

MUcnonb3oBaHne namOpga-BbipaXeHun

Imo axcnonamvt. Omxoovl, max ckasamv, mazu-
4ecK020 NPou3soocmea.

Hs x/p «Hapodeu»

Boiiire Mbl 103HAKOMMJIACH C OCHOBHBIMHU, HauboJsee JJIEMEHTapHbIMU OIl€pa-
IInAMU, BBIIIOJIHAEMbBIMHI C JI}IM6,ZIa-BI)Ipa}K€HI/IHMI/I 1 CCblJIKaMM Ha METO/IbI.
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Jlasiee pacCMOTPHUM HECKOJIBKO KOHKPETHBIX CUTYAIHiA, KOoT/a JsiMO/1a-BbIpa-
JKeHUd UCIIOJIb3YIOTCA IPU PEllIeHUN TPUKJIAIHBIX 33/1a4.

Mepepaya namo6pa-Bbipa)XeHNs apryMmeHToM MeToay

Ecsu roBopuTh 0 IPOrpaMMupOBaHiK BOOOIIIE, TO TIEJIbIH KIACC TTPAKTHYIeC-
KU BJKHBIX 337124 MO/[pa3yMeBaeT Tepefiady (GyHKIMI apTyMEHTOM JIPYTOi
¢ynxmuu. B s3pike Java GyHKINT B <9MCTOM BHUie» He BCTpedaoTcs. Bmec-
TO HUX UCIOJIb3YIOTCs MeTobl. [I0aTOMYy B KOHTEKCTe sI3bIKa IIPOrPaMMUpPO-
BaHus Java OyzieM rOBOPUTD O TIepeiade METO/[a apryMEHTOM MeTO/y. 3aad,
Korfa (pyHKIMU aprymMeHToOM nepeznaercsd (GyHKIMS (METOLy apryMeHTOM
nepeiaeTcss METO) IOCTATOYHO MHOTO. MBI pACCMOTPHUM OJIHY, HO <KJIaCcCH-
YEeCKYIO» — BbIUUCICHUE UHMEZPATdA.

W AETANN

He BOoaBasicb B HECYLLLECTBEHHbIE AeTann, 6yAeM nog UHTerpanom fff(x)
dx nogpadymMmeBartb naowaab nod Kpueon f(x), npu ycnosum, 4To 3Ha-
YeHns aprymeHTa x nonagalT B AManasoH a < x < b. [Ing BblyncneHuns
MHTerpana gManasoH MHTerpnupoBaHua a < x < b pa3buBaeTcs Ha n BHYT-
PEHHUX MHTEPBAJIOB PaBHOW AnavHbl h = (b — a)/n, rpaHnubl 3TUX BHYT-
PEHHUX NHTEepBaIoB ONPeaensaioTCH Y3/10BbIMU TOYKaMn X, = a + kh, roe
nHagekc k=0, 1, 2, ..., n (1, Takum obpasom, x,=a u x, = b). Boiuncnsgs
MbIli MHTErpan npeacTaBnseTcd B BUAE CyMMa UHTErpanos Iff(x)dx =
foxkk*‘f(x)dx. [nsa kaxporo n3 MHTerpasoB B CyMME UCNOb3yeTcs npu-
SHnxeHHoe BblpaXXeHne If:“f(x)dxz ((f(x,) + f(X,.q))/2)h. B uTOre nonyya-
em dopmyny I:f(x)dx ~ ((f(a) + f(b))/2)h + hff(xk), KOTOpas Ha3blBaeTCcH
¢popmynovi Tpaneumni. IMeHHo 3Tomn d)OpM);/(J:'ﬂOI‘/'I Mbl BOCMOJIb3yemMcs ong
BbIYVCNIEHNS MHTErPasnioB OT Pa3HbIX QYHKLUMIA.

Jlist BBIYKCIIEHUST MHTerpajia HeoOX0AMMO 3a/1aTh:

o dynxuo f(x), KOTOpast HAXOAUTCS MO/l 3HAKOM MHTErpaJjia i Ha3blBaeT-
¢4 TMOABIHTETPATIBHOU (PyHKITHEN;

e rpaHuIlpl a u b 06JaCTH UHTErPUPOBAHUSL.

Pemnatp 3aiauy Oy/ieM ¢ MOMOIIBIO CHEIMATBHOTO CTATHYECKOTO METO/, ap-
TYMEHTaM¥ KOTOPOMY TepeialoTest IsiMO/1a-BbIpaskeH e (OTpe/iesisieT MO/bIH-
TerpaibHyio GYHKIMIO f(X)) U JBa YUCJIOBBIX 3HaYeHMs (TPAHUIIBI 00JaCTH
uHTerpupoBanus a u b). PeayabraToM MeTO/I BO3BpaIaer 3Hadenue (Tpu-
6mkennoe) st uaterpana. [Ipu BBIYUCIEHUN PE3yIbTaTa UCIIOIb3YETCsT
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opuya [f@)dv=((f(a) +f(b))/20h+hEf @) = (@) + [(B))/2)h+ hEf(a+ kh).
ITpu sTOM mapamMeTp 4 BHIYUCTISETCS KaK h = (b -a)/n,a HG]IO‘{I/ICJIGHHOG 3Ha-
YeHIe 71 ONPEJIEISIETCsT Yepe3 JIOKAIbHYIO epeMeHHyo. /lajiee MMeeT CMbICT
paccMOTpeTh MPOTpaMMHBIH Kof B incturre 10.9.

Jluctunr 10.9. MporpamMmmHblii koa npoekTa IntegralCalcApplication
// OyHKUMOHaNbHbIA UHTEPGEiC:
interface MyFunction{
// Metog ¢ double-aprymenTom u double-pesynstatom:
double f(double x);
}
// TnaBHblit knacc:
class IntegralCalcDemo{
// CTatyeckuit METOR AR BBIYUCEHNS MHTErpana:
static double integrate(MyFunction obj,double a,double b){
// KonnyecTBo BHYTPEHHUX UHTEPBaNOB:
int n=1000;
// BnnHa BHYTPEHHEro MHTepBana:
double h=(b-a)/n;
// TlepeMeHHas s 3anucu UHTErPanbHOM CyMMb:
double s=(obj.f(a)+obj.f(b))*h/2;
// BbluMCNEHe MHTETPANBHOI CyMMbl:
for(int k=1;k<=n-1;k++){
s+=h*obj.f(a+k*h);
}
// Pe3ynetar MeToZa — 3HayeHue UHTerpana:
return's;
}
// TnasHblit MeTog:
public static void main(String[] args){
// Bbluucnexue uxterpana:
System.out.print(integrate((double x)->{return x*(1-x);},0,1));
// 3HaueHue Ans CpaBHEHMS:
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System.out.println(" — TouHoe 3HaueHue "+1.0/6);

// Bbluucnexue unterpana:

System.out.print(integrate((double x)->{return 1/x;},1,2));

// 3HaueHue 4ns CPaBHEHMS:

System.out.printin(" — TouHoe 3HaueHue "+Math.log(2));

// Bbluucnenue unterpana:

System.out.print(integrate((double x)->{return Math.exp(-x);},0,10));
// 3HaueHue fns cpaBHeHU:

System.out.println(" — TouHoe 3Hauenue "+(1-Math.exp(-10)));

Pesynbrat BeITIOTHEHNS TPOTPAMMBI TAKOH, KaK TTOKA3aHO HUKE:

Pe3ynbTaTt BbiNOJIHEHUS NPpOrpamMmmsl (3 nuctudra 10.9)
0.16666650000000022 — To4HOe 3HayeHne 0.16666666666666666
0.6931472430599375 — TouHoe 3HayeHne 0.6931471805599453
0.9999629330113494 — To4Hoe 3HayeHne 0.9999546000702375

Y noapiaTerpaibHoil pyHKImE f(x), Kakoii 661 OHA HE ObLIA, OAWH YUCTOBOI
apryMeHT W pe3yJIbTaTOM BO3BpallaeT yucjioBoe 3HadeHue. [loatomy s
paboThI ¢ JIsIMO1a-BBIPAKEHUSIMU, Yepe3 KOTOPbIe MbI cOOMpaeMcsi 3a/1aBaTh
MOJIBIHTETpaIbHY 0 (DYHKITHIO, OICchbiBaeM uHTepdeiic MyFunction ¢ 06 bsiBiieH-
HbIM B HeM MeTo/ie f(), y koToporo double-pe3yibTat u KOTOPOTO €CTh APTYMEHT
tuna double.

Jl71s1 BBIYMCIIEHUST UHTETPAJIOB TIPEIHA3HAYEH CTaTUUeCKuil MeToj integrate().
[lepBbiit aprymenT MeTozia — uHTEpdelicHas nepemennas tuma MyFunction. Mbr
PE/IIIOJIATaeM, YTO TIEPEMEHHAsT COJEPKHT CCHUIKY Ha OOBEKT, CO3/IaHHBIN Ha
OCHOBe KJiacca, peanusyiorero nurepdeiic Myfunction. Metoz f() B aToM 06bek-
Te OIpeesisieT TOABIHTErpaIbHy0 (PYHKITNIO. BTOPOIT U TpeTnii apryMeHThI
MeToza integrate() ABIAIOTCS YMCTOBBIMU 3HaYeHnAMU ThTa double, omrpesness-
TOMIMMY TPAHUIIB! ANATTa30Ha NHTETPUPOBaHM:. Pe3ympraToM Meton integrate()
BO3BpalllaeT YUCJA0BOe 3HaueHue Tuna double. ITo u ecTh 3HAUEHUE UHTETPAJIA.

Kox meropa integrate() ocTaTouHO TIPOCTOM: B Tejie METOAA OOBSIBJSETCS JIO-
KasbHAs TIEJOYMCIeHHas TepeMeHHas n co 3HadenneM 1000 (KosrdecTBO
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WHTEPBAJIOB, HA KOTOPbIe Pa3OUBAETCs AMAMA30H MHTETPUPOBAHIS), a €lile
OJIHA YKCJIOBasI TlepeMenHast h (JIMHA BHYTPEHHETO MHTepBaJia MHTETPUPO-
Banust) Turna double 3HaUeHMEM TIOTyUaeT pe3ysbrat Beipaxkenus (b-a)/n. [lepe-
MeHHas1 s Tuna double, B KOTOPYIO 3aIMCBIBAETCS] 3HAUEHUE TIOIBIHTEIPATIBHOI
CYyMMBI, BHavYasie mMmeeT 3Hauenwe (obj.f(a)+obj.f(b))*h/2 (uTo coorBeTcTBYET Cara-
exomy ((/(@) + [(b))/2)h 5 popmyare [ )dx= (@) + f(b))/2h-+ hE.f(a + k).
3aTeM 3aITyCKaeTCs OMePaTop IUKJIA, B KOTOPOM 32 KQXK/IbIN IIUKJI K TEKYIIEMY
3HAYEHUIO TIEPEMEHHON § prbaBsisieTcst ciaraemoe h*obj.f(atk*h) (coorBercTBy-
tomiee ciaraeMomy Af(a + kh) B hopmyJie st Beraucenust uarerpaia). Iocie
3aBepIleH s OIlepaTopa IUKJIA 3HAYEeH e TIEPEMEHHOI § BO3BPAIIAETCS PE3YJIb-
TaTOM MeTo/1a integrate().

B rnaBHOM MeTOzEe TTPOTPAMMBI ¢ TIOMOTIIBIO MeTo/a integrate() BeramMcageTCa
HECKOJIbKO WHTeTpayioB. IIpn aTOM 1epBBIM apryMeHTOM MeTojy integrate()
nepegaercst JsiMOza-Beipakenne. Hampumep, ¢ TOMOIIBIO WHCTPYKIIUN
integrate((double x)->{return x*(1-x);},0,1)) Bbruncasiercss unterpar [, 'x(1 — x)dx = 1/6
(B IporpamMMe [IJ1sI CpaBHEHUS BBIYMCJIEHHOTO 3HAYEHUS TPUBOUTCS «TOY-
HOe» 3HaueHue 1Ay nHTerpaa). [logsiHrerpanbayio GyHKImO f(x) =x(1 —x)
MBI 33/Ia€M € TIOMOTIbIO JIsIMO1a-BbIpaskernust (double x)->{return x*(1-x);}. Kpome
5TOr0 MHTErpaJia, B IPOrpaMMe BHIYHCIAETCS MHTerpal | 2dx/x=1n(2) (TTomBIH-
terpasibas GyHrims f(x) = 1/x 3amaercs gssmOpa-BoipaxkenneM (double x)-
>{return 1/x;}, a HaTypaJIbHbII JIOTapU(bM IIPU IPOBEPKE PE3YJIbTATA BHIUUCIS-
eTcsl ¢ TIOMOTIbIO cTaTryeckoro Meroza log() kimacca Math), a Takxke wHTErpas
[1%exp(—x) = 1 — exp(~10) (moabIHTErpasbHas GyHKIU f(x) = exp(—x) 3a1a-
ercst isimO1a-BoipaskerneM (double x)->{return Math.exp(-x);}, a 9KcIIOHEHTA BBIYUC-
JIgeTCcs ¢ TIOMOIIBIO cTaTuieckoro Metoza exp() kimacca Math).

Tenepp mpoanasin3upyeM MPUIUHBI, IO KOTOPBIM ITEPBBIM apIYMEHTOM Me-
Tojy integrate() MOXKHO TiepeaBath JsIMO/Ia-BbIPAsKEHUs, XOTsI B ONMCAHUN
MeTOJIa TIEPBBIM apryMeHTOM 0003HaueHa nHTepdeiicHas TTepeMeHHas THIa
MyFunction. TIpoucxomut crenyiomniee. Kora apryMeHTOM METOJLY TT€peiaeTcst
JsiMO1a-BeipakeHe ((hopMaT BHIPasKEHNUsT TOJIKEH COOTBETCTBOBATH (DYHK-
nroHaTbHOMY HHTepdeticy MyFunction), To TexHITYecKoil mepeMeHHOH (MHTEep-
(peticnag mepemennas Tumna MyFunction), mpenrHazHAYEeHHON /71T 3aTTOMUHAHUS
3HAYEHUS apryMeHTa MeTO/1a, MPHCBANBAETCs 3HaYeHUEM JIIMO/1a-BbIpasKe-
Hue. B pesysbrare cozmaercss 0ObeKT aHOHUMHOTO KJIacca, Peaju3yoliero
unrepdeiic MyFunction, Mmetoz f() oripe/iesisieTcst B COOTBETCTBUU € JIsIMO/1a-BbI-
pakeHHEM, a CChIJIKA Ha 3TOT OOBEKT 3aMUCHIBAETCSA B TEXHUUYECKYIO Mepe-
MEHHYIO, «BbIJIEJIEHHYIO» JIJIsl 3a1TUCH 3HAYEHHS apryMeHTa. B 3ToM cMbIce
TO, YTO TIPOUCXO/UT, TIOJTTHOCTHIO YKIABIBAIOTCS B CXEMY BBITIOJTHEHUS MTPO-
TpaMMHOTO Kozia MeToza integrate(). /Ipyrumu csrioBamu, B ONMMCAaHUN METO/A
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[IPEITOJIATaNOCh, YTO MEPBbIT APTYMEHT SIBJISIETCSI CCHLIKOI Ha 00beKT. B pe-
AJIbHOCTH TaK U IIPOUCXOIUT. Boiee TOI'0, MbI B IIPUHIIMIIE MOJKEM II€PEIaBaTh
MIEPBBIM aPTYMEHTOM METO/LY SIBHYIO CCBIJIKY Ha 0ObEKT HEKOTOPOTO KJlacca,
KOTOpBIH peanusyeT uHTepdeiic MyFunction. [IpeumymiecTBo B ucrnomb3oBaHUN
JsIMO1a-BbIPasKEHU COCTOUT B TOM, YTO HET HEOOXOIUMOCTHU SIBHO OIHCHI-
BaTh KJIaCC M CO3/IaBaTh HA €ro ocHOBe 00beKT. [Ipu Tepemade apryMeHTOM
JAMOIa-BBIPAKEHUST TIPUXOAUTCS OIPENEISATh TOJBKO IIPOrPaAMMHBII KO,
3aIATOTINH MTOABIHTETPATBHYIO (DYHKITHIO.

JlamGpa-BbipaXeHue v pe3ynbTat MeToaa

JIssmba-BeIpaskeHe MOYKET MCITOIb30BaThCS TIPU ONPEeIeHUN Pe3ybTa-
ta MeToza. DopMaIbHBIM PE3yJIbTATOM B TAKOM CJIy4ae sIBJISIETCS 3HaYEHUE
nHTEepGECHOro THIa, HO COOCTBEHHO B KOJIE METO/Ia PE3YJIbTAT MOXKET ObITh
«oopmiieH» B Bujie JsiMO/1a-BbIpaskeHust. Mbl IMEHHO TaKOM cJrydaii u pac-
cmorpuM. Kak «yueOHyI0» pacCMOTPUM 3a/1a4y O BBIYUCIEHUH IIPOU3BOTHOM
151 pyHKIMN.

A
L1

AETAJIN

MpounseogHon f(x) ona dyHKUMK f(x) Ha3blBaeTCAa npenen OTHOLLIEHUS
npupawleHns GyHKUMM K MPUPALLLEHUIO apryMeHTa Mnpu CTPeEMAEHUN
nocnegHero K Hynmo: f(x) = Al)i(TO(f(X + Ax) — f(x))/Ax. Onsa Hac B JaHHOM
cny4yae BaxHO TO 06CTOATENBCTBO, YTO MPU BbIYNCIEHUN NPOU3BOLHON
Ha OCHOBE OJHOW MCXOOHOW GYHKUMK (anddepeHumpyemas GyHKUUS
f(x)) no onpeaeneHHbLIM npasunam rnonyyaroT Apyryro GyHKUMIo (Mpoun3-
BoAHadA oyHKums f(x)).

[Mpu BbIMMCNEHUM NPOU3BOAHON B HACOBOM BMOE HEPEOKO NCNOJb3YIOT
npubnuxeHHoe BbipaxeHune f(x) ~ (f(x + Ax) — f(x))/Ax, B KOTOpOM na-
pameTp Ax, 0603HavaoLWNiA NpUpaLLeHne aprymenTa, Mman (B npuHuune,
YEM MEHbLUE — TEM JIy4LLIE), HO OTINYEH OT Hynd. IMEHHO Takom Nnoaxo-
Obl Mbl UICNOb3YyeM Aanee s BblMMCIEHUA Ha OCHOBE AnddepeHumpy-
emon dyHkumu f( x) ee NnponsBoaHOM f(x).

Takum 0O6pa3oM, MbI pelllaeM 3a/auy O <«BBIYUCIEHUH» HA OCHOBE OIHOMN
(muddepentupyemoii) yHKIUN APYTOH MYHKIUK (TIPOU3BOIHON ).

@ HA SAMETKY

Peub He naeT 0 BblMMCNEeHUM 3Ha4eHns pyHKUMK B To4Ke. Mbl peluaem 3a-
[a4vy COBEpPLLEHHO MHOro poga. Ham Heobxoanmo onpenenntb GYHKLNIO
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Kak TakoBYIO, TO €CTb ONpenennTb GYHKUNOHANbHYIO 3aBUCUMOCTb. py-
rMMn cioBaMu, «Ha BXoae» eCTb 0fHa GYHKLMS, a «Ha BbIXxoAe» OOMKHA
ObITb gpyras.

3ajady pemnraeM C TTOMOIIBIO CTATUYECKOTO MeTOoa. APryMEHTOM METOAY
OyIeT TepemaBathest IAMOIa-BbhIpaskeHue, onpeiessioniee 1uddepeHimpy-
eMyio (DYHKIHIO, a Pe3yJIbTaTOM Oy/IeT BO3BPAIIATHCs JsIMOIa-BbhIPaskeHNE,
oTIpeiesigronee MPON3BOIHYIO.

TexHuvecku Juist peayin3aiuy 03HAYEHHOTO MOIX0/[a Mbl OITUCHIBAEM (DYHK-
[MOHATBHBIN nHTEpdeiic MyFunction, B koTopom oGbsiBiier Metof f(). Y metoza
onuH double-apTyMeHT 1 METO/ BO3BpAIIaeT TAKOTO Ke TUTIA pe3yabTat. Yepes
nepeMeHHble 9TOTO WHTepdeiica MbI ITAHUPYEM «OTEePUPOBATH € JSTMOIa-
BBIPAKEHUSIMMU.

B rnaBrom xmacce DerivativeCalcDemo ommcan cratmueckuii metox Derivative(),
TIpeHA3HAYEHHBIN [IJII BBIYUCICHUS MPOU3BOMHON. APTryMEHTOM METOMY
nepengaercst 3Hauenue Tumna MyFunction (aprymenT o6o3HadeH Kak ref), u pe-
3yJIbTATOM BO3BPAIIAETCs 3HAUEHUE TAKOTO JKe THTIA.

MbI ipeanosiaraem, 4to MeToz f() oObexTa, Ha KOTOPBIN CChLIAETCS aPTYMEHT
ref, onpesiesisieT NCXOAHYI0 (DYHKIIMOHAIBHYIO 3aBUCUMOCTD (KOTOPYIO CJie-
ayer auddepenimposarsb). B Tese MeToma 00bSIBISIETCST JIOKAJIbHAST TIEpe-
MenHasi dx co 3HauenueM le-5 (smrepan ast obosnavenus yncaa 10 ). Ie-
peMeHHast olpejiesisieT pupalieHue Mo apryMmenTy. [JlaHHblii mapameTp, Kak
OTMEYAJIOCh, UCIIOJIb3yeTCS TIPU BBIYMUCIECHUHN MTPOMU3BOIHON. Pe3yibraToMm
MeTOj1 Bo3Bpariaet Jisimbia-Bbipaskenue (double x)->{return (ref.f(x+dx)-ref.f(x))/dx;}.
Hecmoxno morafatbes, 9TO 3TUM BBIpaKEHUEM OTIPEIesIIeTCs METO/, KOTO-
PBIi COOTBETCTBYET MPOU3BOAHON (DYHKITHH.

AN BETANM

HanomHumMm, 4To peaynbTaT MeToaa 0603Ha4YeH kak 3HaYeHue UHTepdeinc-
Horo Tuna MyFunction. Mpn aTOM dakTUYECKN B returmn-nHCTPYKLUMM yKa3aHOo
nambpaa-sbipaxeHne. Cutyaums NpMMeEpPHoO Takas Xxe, Kak U npu nepe-
[aye apryMeHToM nsmbpa-BbipaxeHus. B yacTHOCTU, Ansa 3anncu pe-
3ynbTat METOAA B NaMSATU BbIAENAETCA MECTO NoA UHTEPdENCHYIO ne-
pemeHHyto Tuna MyFunction. OTON TEXHMYECKOW NEPEMEHHOWN 3HAYEHNEM
npuceavBaeTcs N9m0aa-BbipaXeHne (ykasaHHOE B return-mHCTPYKLUK).
B utore Ttakoi onepauuun cospaeTtcsa 0O6bEKT aHOHMMHOrO Knacca, pe-
anuayiowero nHtepdemnc Myfunction, n ccbinka Ha 0OBLEKT 3anNUCbIBAETCSH
B MEPEMEHHYIO, BbIAENEHHYIO Noa pe3ynbtaT. VIMEeHHO aTa ccbifika Ha
00OBLEKT 1 eCTb pe3yfibTaT MeToa.
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B rmaBHOM MeTOme porpaMMBbl TOKa3aHo, Kak mMeTo Derivative() MoxeT ic-
TTOJTb30BATHCS I BBIUUCIEHNS TIPOU3BOAHON OT QYHKIINH. Bech mporpam-
MHBIHN Ko mpesctasiiex B iuctunre 10.10.

Jinctunr 10.10. MporpammHbif kog npoekTa DerivativeCalcApplication
// OyHKUMOHaNbHbIA HTEPGEiC:
interface MyFunction{
// Metop c aprymenTom Tuna double Bo3Bpalaer
// pe3ynbratom 3HaveHue Tuna double:
double f(double x);
}
// TnasHblit knacc:
class DerivativeCalcDemo{
// CTatnyeckuii MeTof, ANA BbIYUCAEHNA NPOU3BOIHOI:
static MyFunction Derivative(MyFunction ref){
// Tpupalyexue no apryMeHTy Ans BblYUCAEHMS
// Npou3BOAHOIA B TOYKe:
double dx=1e-5;
// Pe3ynbrar metoia — NAMOaa-BbipaKeHus:
return (double x)->{return (ref.f(x+dx)-ref.f(x))/dx;};
}
// TnaBHblit MeTOR:
public static void main(String[] args){
// Npou3BogHan 105 nepBoii yHKLuM:
MyFunction A=Derivative((double x)->{return x*(3-x);});
// Npou3BogHas Ans BTOPOil yHKLMM:
MyFunction B=Derivative((double x)->{return x*Math.exp(-x);});
// TIpoBepKa pe3ynsTaTos BblYUCAEHHIA:
System.out.println("Mpon3sogHas gna nepeoit yHKuMK");
System.out.printin("Beluncneno: \tTouro:");
for(double t=0;t<=5;t++){
System.out.printf("%8.5f\t%8.5f\n" A.f(t),(3-2*t));
}
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System.out.println("Mpon3BogHas ana BTOpOIt ByHKLMK");
System.out.print(n("Beluncneno: \tTouro:");
for(double t=0;t<=5;t++){
System.out.printf("%8.5f\t%8.5f\n" B.f(t) Math.exp(-t)*(1-t));
}
}
}

Pe3YJIbTaT BBIITOJIHEHUA IIPOTPaMMbI ITIOKa3aH HUKE!

Pe3ynbTaTt BbiNOJIHEHUSA NporpamMmmsl (3 nuctudra 10.10)
Mpon3BogHas 4nA NepBoil hyHKLMMU
Bbiuncneno: Touwo:
2,99999  3,00000
0,99999  1,00000

-1,00001  -1,00000

-3,00001 -3,00000

-5,00001  -5,00000

-7,00001 -7,00000

Mpon3BogHan s BTOPOI yHKLMH
Bbiuncneno: Touwo:

0,99999  1,00000

-0,00000  0,00000

-0,13534 -0,13534

-0,09957 -0,09957

-0,05495 -0,05495

-0,02695 -0,02695

B meTo;te main() koman ot MyFunction A=Derivative((double x)->{return x*(3-x);}) 0GbsiB-
Jsietcs untepdeiicHast epeMeHHast A, 3HaYeHe KOTOPO BBIYHCJISIETCS BBI3O-
BoM MeTojie Derivative(). AprymMeHTOM MeTO/Ly IiepeiaeTcs siMb 1a- BbIpaskeHue,
KOTOpOE 03HavaerT, uto «auddepennupyercs» GyHxius f(x) = x(3 — x). Pe-
3yJIbTaTOM BO3BPAIIAETCS CChIIKA HAa OOBEKT KJIacca, PEaTi3yIoiero MHTep-
deiic MyFunction, u B aToM oObekTe MeTox f() onpenesnsier npousBoaHyio f'(x)
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(TouHOe 3HAUeHUE ST TPOU3BOAHON f'(x) = 3 — 2x). AHATIOTHYHO, KOMaH-
moit MyFunction B=Derivative((double x)->{return x*Math.exp(-x);}) onpenenena nepemen-
Hasi B, ccpuiarorasicst Ha 00beKT, MeToz f() KOTOPOro COOTBETCTBYET TIPOU3-
BOJHOM 0T hyHKIMH f(x) = x - exp(—x) (ToOYHOe 3HAYEHUE Il IPOMU3BOLHOI
f'(x) = exp(—x)(1 — x)). anee 3amycKaioTcs OmepaTophl IIUKJIA, C IIOMOIIBIO
KOTOPBIX 3HAYEHUS /I TIPOMU3BOIHBIX BBIYUCISIOTCSA B HECKOJTBKUX TOUKAX
(st HECKOMTBKUX 3HAYEHUH apryMenTa). [l cpaBHEHNS TPUBOASTCS <TOY-
Hble» 3HAYEeHUs /71 TPOU3BOHBIX B ATUX JKe TOUKAX.

@ HA 3AMETKY

Mpn 0TOBPaxXeHNN YNCNOBLIX 3HAYEHWIA NCMOL30BaH MeTOoA, printf(). Ha-
npumep, komaHpa System.out.printf("%8.5f\t%8.5A\n" A.f(t),(3-2*t)) o3HauaeT, 4TO
oToOpaxaeTca 3HadeHue Af(t), 3aTem BbinosHaeTcs Tabynauusa (WMH-
CcTpykums \t), oTobpaxaeTcs 3Ha4YeHue (3-2*t), U BbINOJHAETCS Nepexon,
K HOBOW CTpOKe (MHCTpykums \n). MHCTpykumns dopmata %8.5f o3Haya-
€T, 4To oTobpaxaeTcs AeNCTBUTENbHOE Yncio (cumBon f), B KOTOpPOM
B OPOOHOI YacTu JOMXKHO ObiTb HE MeHbLUE 5 uMdp, a BCEro nog 4Mcno
BbIOENSETCHA HE MEHEE 8 MO3ULMI (BKIOYAS O4HY NO3ULMIO NOA AECATU-
YHYIO TOUKY/3andaTyl0).

JiamOaa-BbipaxeHue un none oobekTa

JIambpa-BbIpasKeHUA MOKHO yCHENIHO MCIOIb30BaTh MPK paboTe ¢ MOJIAMU
06bexToB. Hebo b0l ipuMep ¢ WUToCTpalneil Takoi CUTyaluu MpuBeieH
Bmctunre 10.11.

Jluctunrr 10.11. NMporpammHbii koa, npoekta LambdaAsFieldApplication
// OyHKUMOHaNbHbII MHTEpPDEIAC:
interface MyInterface{
// MeTop ¢ LienoymucneHHbIM apryMeHTOM BO3BpalLaeT
// uenouncneHHblit pesynbrar:
int getNumber(int n);
}
// Knacc ¢ nonem uxtepdelicHoro Tvna:
class MyClass{
// 3aKpbiToe none uHTepdeitcHoro Tuna:

private MyInterface ref;
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// KoHctpykTop:
MyClass(MyInterface mi){

set(mi);
}
// MeTog 4ns npuCBaMBaHUA 3HaYEHUA NONIO:
void set(MyInterface mi){
ref=mi;
}
// MeTog C LienoyncneHHbIM apryMeHTOM BO3BpaLLaeT
// Pe3yIbTaToM LEnoe Yncno:
int get(int n){
// Bbi30B MeTO1a M3 00BEKTa, Ha KOTOPOE CCbINAETCH
// none uxTepdeicHoro Tuna:
return ref.getNumber(n);
}
}

// TnaBHblit knacc:
class LambdaAsFieldDemo{
// TnaBHblit MeTOR:
public static void main(String[] args){
// Co3paxue 00beKTa Knacca ¢ nepefayeit apryMeHTom
// KOHCTPYKTOPY NSAMOAa-BbIPAKEHMS:
MyClass obj=new MyClass((int n)->{return n*n;});
// Nposepka pe3ynbrata:
System.out.println("Apryment:");
for(int k=0;k<=5;k++){
System.out.print(k+"\t");
}
System.out.println("\nAprymeHT B KBagpare:");
for(int k=0;k<=5;k++){
System.out.print(obj.get(k)+"\t");
}
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// Nonto 06beKTa NPUCBAMBAETCA HOBOE 3HAYEHME:

obj.set((int n)->{return n*n*n;});

// TpoBepKa pesynsrara:

System.out.println("\nAprymeHt B Kkybe:");

for(int k=0;k<=5;k++){
System.out.print(obj.get(k)+"\t");

}

System.out.println("");

PeSy.TII)TaT BbIIIOJIHEHHWA ITPOTPAaMMbI TaKo:

Pe3ynbrat BbiNOsIHEHNS NporpamMmmbl (M3 nuctuHra 10.11)
AprymeHT:

012345

AprymeHT B KBappare:

01 49 16 25

AprymeHT B KyOe:

0 1 8 27 64 125

B nporpamme onucan ¢yHkiuuoHaabHbiii nntepdetic Mylnterface, B kotopom
00bsiBIIeH abcTpakTHBI MeTos1 getNumber(), Bo3Bpamaonii pesyabTaToM Ie-
JI0€ YUCI0. Y MEeTO/Ia 0JKeH OBbITh OJINH 11eJIOUYNCIEHHDII apTyMEHT.

Eie B mporpamme omucan xiacce MyClass. ¥ kiacca ectb 3akpbiToe modie ref nm-
tepdeiicaoro turia MyInterface. OnrcanHblil B Kj1acce OTKPBITHIN MeTo 1 get() BO3-
BpalaeT pe3yabTaTOM IeJI0€ YHUCIIO: TTPU BBI30BE METOA C TETOYNCTEHHBIM
apryMeHTOM B TeJie METO/IA C TAKMM JKe apTYMEHTOM 4epes 1oJie ref Bhi3biBaet-
cst Mmetop getNumber(). Meton set() mpemHasHaveH /i IPUCBAaNBaHUS 3HAYCHUS
noJtio ref. Aprymentom Metomy set() mepemaercst 3Hauenue WHTEpPdECHOTO
tuna Mylnterface. Metog set() Tak:ke BbI3bIBAETCSI B TeJie KOHCTPYKTODA.

B rnaBnoMm Metozne komanoit MyClass obj=new MyClass((int n)->{return n*n;}) cosna-
eTcst 06beKT obj Kmacca MyClass. ApryMeHTOM KOHCTPYKTOPY IepesaHo JIsM-
Oma-Boipaskenne. B pesysbrate mosie ref oObekTa obj ceblmaercst Ha 00bEKT,
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B KoTopoM MeTo getNumber() 1o aprymenTy n Bo3BpaiiaeT KBajpaT apryMeHTa
(3rauyenue n*n). Ho mockoabky MeToz getNumber() BoI3bIBaeTCst He HAIIPSIMYIO,
a yepes MeToz get() oObeKTa obj, TO «MILTI03UsT> Takast, Kak ecJiu Obl 9TO METO/
get() ObLT OTIpeIesieH /IJIst BO3BE/IEHHsI apIyMeHTa B KBa[par.

[Toce BoITIOTHEHWS KOMaHTBI 0bj.set((int n)->{return n*n*n;}) TexHMUeCKn TpomCxO-
aut caenytoriee. Co3maeTcst HOBBII OOBEKT KIacca, peamsyolero nurepdeiic
MyInterface, B koropom MeToz getNumber() BBIYMCIISIET TPETHIO CTETIEHD apTyMEHTa.
Ccoblka Ha 9TOT 00BEKT 3aIChIBaeTcs B moJie ref oobexTa obj. Ho BHemHmit agh-
(eKT Takoi, Kak Gy/ITO MbI «Iiepeorpenes > Metos get() oobexTa obj.

Pe3iome

Yeuvt mue, kyoecnux. Omnpaensii mens Hasao!

U3 x/¢ «Hean Bacunvesuu mensiem npogeccuros

o JIsamGma-BhIpasKeHUE ONPEIeIsieT HeKoe T101001e aHOHUMHOTO METO/IA.
Omnucanue JisiMG1a-BbIPaKEHUsT COCTOUT U3 CITMCKA apryMEHTOB B KPYT-
JIBIX CKOOKAX, CTPEJIKH -> U TeJla BhIPasKeHUsT B (DUTYPHBIX CKOOKaX.

o JlamGma-BhIpaskeHre MOXKET IPUCBAMBATHCST 3HAUEHUEM MHTEPGhECHOI
TTepeMeHHOI TTPU YCIOBUH, YTO COOTBETCTBYIONTHH MHTePGelC IBIIeTCS
(OYHKIIMOHAIBHBIM — TO €CTh B HeM OOBSIBJIEH TOJBKO OJMH aOCTPaKT-
HBII MeTO (MOTYT OBITH ¥ IPYTHE METOIbI, HO C KOJIOM 0 YMOJIYAHUIO).

e Ecin nambpa-BbipakeHue MpHCBaBaeTcs 3HaueHreM HHTepdelcHOi
mepeMeHHO, TO CO3/aeTcst 0GBEKT AHOHUMHOTO KJIACCA, PEATU3YIOIIETO
JMaHHBIN (QYHKIIMOHAIBHBIA HHTEPdENC, B KOTOPOM abCTPaKTHBIN METO.
orpejiesieH B COOTBETCTBUY C KOZOM JisiMOia-BbipaskeHnst. CChlIKa Ha CO-
3/IaHHBII METO/] 3aTTUCHIBAETCS B MHTEPHENCHYIO TIEPEMEHHYIO.

*  MO’HO BBINOJIHATH CCHUIKU Ha HeCTaTHYeCKre MeTo bl 00beKTa (B (hopma-
Te 00beKT::MET0g ), HECTATUYECKHE W CTAaTHIeCKUe METO/IBI Kiacca (B (hopmare
Knacc::metof), a Takske KOHCTPYKTOPHI (B opmate knacc::new). PesympraTom
CCbLJIKHM ABJIAETCA JIHM6[[EL-BI)Ipa)K€HI/I€.

e JlamOaa-BbIpaKeHMsl, KPOMe IIPOYETO, MOTYT II€PEaBaThCsl apIyMEHTOM
METO/LY, NCIIOJIb30BaThCS IIPU OPE/IeIeHUH Pe3yIbTaTa METO/IA NN 3Ha-
YeHUS 110JI 0OBEKTa.
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OBPABOTKA UCKJTIOHYUTEJIbHbIX
CUTYALUUN

— IIpocmume, uacosiio modyce S Ppa3éanun?
— Hem, amo 6wi10 0o eac, 6 XIV sexe.

Hs x/¢p «Kaskasckasa naennuyas>

Jasee Mbl 0OCYIMM 00PAbOMKY UCKIIOUUMELHBIX CUMYAUUTL — TIOJTI€3HbIN
1 3P PEKTUBHBII MEXaHU3M, IIO3BOJIAIONUI CO3aBaTh rMOKIE U HAJEKHbIE
B IUlaHe (BO3HUKHOBEHMS OIIMOOK) IIporpaMMHble KoAbl. Ilox McKio4n-
TEJIbHBIME CUTYaIUsIMU Oy/IEM TIOpa3yMeBaTh ONMOKY, BO3HUKAIOIINE TPU
BBITIOJIHEHU U TIPOTPAMMbI (TaKue OMUOKN Ha3bIBAIOTCS OWUOKAMU BPEMEHU
8bINOAHEHUS NPOoZpamMMbl). Eci He TpeATPpUHUMATh HUKAKUX JOTTOJTHUTEb-
HBIX JIEHICTBUI, TO BO3HMKHOBEHKE OIMUOKK TIPU BBITIOJIHEHUH TIPOrPaMMbI
€CTECTBEHHBIM M HE OYeHb MPHUSATHBIM 00Pa3oM MPHUBOAUT K JOCPOYHOMY
[IPEKPAIIEHUIO BBIIIOJHEHUS TPOrpaMmbl. MexaHuam 00pabOTKU MCKIII0Ye-
HUI OPUEHTHPOBAH B TIEPBYIO OYEPE/b HA TO, YTOOBI «HAYYNUTH> TIPOrPAMMY
«IIPAaBUJIBHO PEArMpOBaTh» B CJlydae BOSHUKHOBEHUST OITHOKH.

MepexBaT n o6paboTka onboK
— A nouemy on poem na dopoze?

— Jla nomomy, umo 6 Opyeux mecmax éce yaxce ne-
Pepuimo u nepecesito.

Uz x/p «31 urons»

OcHoBy cucTeMbl 00pabOTKM UCKJTIOYUTENbHBIX CUTYaIlUi COCTaBIIsIET He-
papxusi KJIaccoB, OIMCBHIBAIONINX UCKJIIOYUTEIbHbIE CUTYAIlMU, U OllepaTop
try-catch. Isyuenue Bompoca Ha4HeM C TTPOCTOTO MTPUMEPA, Ha OCHOBE KOTOPO-
TO MTOSICHUM HEKOTOPBIE BAYKHBIE «T€OPETUYECKNE> MOMEHTBL.

Mpumep 06padOTKU UCKIOYEHUS

Panee MBI MHOTOKpaTHO CTaJKWBAJINCh C CUTyalMed, KOTr/a 10 3arpocy
[IPOrPaMMbl B [IMAJIOTOBOM OKHE C TEKCTOBBIM TI0JIEM BBOJMTCS YUCJIOBOE
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3HAYEHNE, KOTOPOE CYUTHIBAETCS B TEKCTOBOM (hopMarte, mocJie 4ero mpeodpa-
3yercst B uncio. HarmoMHuM, 4TO TaM BO3MOKHbBI HEKOTOPbIE <HETIPUSTHBIEY
CUTYaIlU¥, BPOJIE TOTO, YTO TI0JIb30BATEIb TIEPEAYMa BBOAWTH 3HAUEHUE
WJIU BBeJI 3HAUEHUE, KOTOPOE He SBJISIETCS YUCIOM. B 1iepBoM ciryvae Jjierko
TIPOBEPUTD, COAEPKUT JIX TIEPEMEHHAS, B KOTOPYIO 3aITUCHIBAETCS PE3yIbTaT
CUMTHIBAHUS BBEIEHHOTO 3HAYEHUS, HEMTYCTYIO CCBLIKY. Bo BTOpOM cirydae
<HEMPUATHOCTH> B BUJIE HEKOPPEKTHOTO 3HAUYEHWS OTCJIEXUBATH CIOKHEE.
PerrerrieM mpobsieMbl MOKET CTaTh NPUMEHEHHEe MeXaHu3Ma 06pabOTKH
UCKJIIOYUTETbHBIX CUTyaAIlIuil. PaccMOTPUM TPOTPAMMHBIN KO, TTPEeNCTaB-
sennbii B muctunTre 11.1. HagHauenue y npeacTaBieHHON TaM TTPOTPaMMBI
IPOCTOE: OTOGPAKAETCSI OKHO € TI0JIEM BBOJIA, B KOTOPOE MOJIb30BATE S TIPO-
CSIT BBECTH I1€JI0€ YUCJ0. YUCII0 CYNTHIBAETCS ¥ B HOBOM JIMAJIOTOBOM OKHE
0TOOpasKAETCST TPH YUCJIA: TO, KOTOPOE BBEJT TI0JIb30BATEJb, U EIIle /[BA COCE]I-
HUX YHCJIa.

Jluctunr 11.1. NMporpammHbii kop, npoekTa TryCatchExampleApplication
// Cratnueckuii umnopr:
import static javax.swing.JOptionPane.*;
import static java.lang.Integer.*;
// TnaBHblit knacc:
class TryCatchExampleDemof{
// TnaBHblit MeTOR:
public static void main(String[] args){
// TekcToBas nepemeHHas fns 3anucu
// CYUTLIBAEMOTO 3HAYEHMS:
String input;
// TlepemeHHas A8 3anucy Lenoro yucna:
int num;
// 0TobpaxeHue A1anoroBoro KoHa ¢ nosem BBofa:
input=showInputDialog(null,
"BeenuTe yucno", // TekcT Hap nonem BBOAA
"Yucno",  // HasBsaHue okHa
QUESTION_MESSAGE // Tun okHa
)i

// bnok KoHTponupyeMoro Koga:
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try{
// NonbiTka npeo6pa3oBarb TEKCT B YKCNO:
num=parseInt(input);
// OToGpaeHue 1ManoroBoro KoHa ¢ Yyucnamu:
showMessageDialog(null,
// 0To6paaemblit B OKHe TEKCT:
"Yuena "+(num-1)+", "+num+" u "+(num+1),
"Yucna", // Ha3BaHue okHa
INFORMATION_MESSAGE // Tun okHa
):
// 06pabotka owmnboK (KO BEINONHSETCS,
// eCIn B KOHTPONbHOM BN0Ke BO3HHMKNA OWHOKA):
}catch(Exception e){
// 0TobpakeHue AManoroBoro okHa:
showMessageDialog(null,
"Yr0-T0 nowno He TaK...", // CooblieHue B 0kHe
"Ownbka", // Ha3BaHue okHa
ERROR_MESSAGE // Tun okHa
);
}
}
}

[Ipexme 4eM TPUCTYITUTD K aHATU3Y MIPOTPAMMHOTO KO/Ia, KPaTKO OMHUIIEM
BO3MOJKHBIE BAaPUAHTHI MPU BHITIOTHEHUN TTPOrpaMMbl. Tak, B Hayajie BBI-
TTOJTHEHUS TTPOTPAMMBI TIOSIBJISIETCS TUAJTIOTOBOE OKHO C TEKCTOBBIM TIOJIEM,
B KOTOpPOe TIpejiaraeTcs BBecTH mesoe uyncao. Ha puc. 11.1 mokazano okHo,
B I10JIe BBOZIa KOTOPOTO BBeJleHO 3HadyeHue 20.

— —
|E BESANTE YNCTIO
: [z0
b

Puc. 11.1. B TekCTOBOE Nosne BBEAEHO YMCO 20 418 CYNTBIBAHUS NPOrpaMmMon
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ITocuie mesruka Ha KHONKEe OK 1105BIIsIETCST HOBOE TMAJIOTOBOE OKHO — TaKOE,
Kak MoKa3aHo Ha puc. 11.2.

@ Ynena 19,20 21

Puc. 11.2. B n1anorosomM okHe 0TOOpaxaeTcs TpY LefbIX Yncna

OKHO COIEP/KUT 3HAUEHMST TPEX IeJIbIX Ynces (BBeJEHHOIO I0JIb30BaTe/IeM
U IByX coceqHux). Bosmoskna u apyras curyaius. Ha puc. 11.3 nokasa-
HO JIMAJIOTOBOE OKHO C II0JIEM BBOJIA, B KOTOPOE BBEIEHO TEKCTOBOE 3HAUe-
HUe "TeKct".

[ Hucno

|? BEEAMTE YHCNO
= frexer

Cancel
[

Puc. 11.3. B none BBoga BMeCTO 4Mcna ykasaH TeKCT

[Tocue menuka Ha KHonke OK nosiBiisiercst 0KHO ¢ coobrerneM 06 ommoKa,
Kak MmoKa3aHo Ha puc. 11.4.

 Otuimia '
Yro-10 NOmno He T1aK...

Puc. 11.4. JnanoroBoe okHO C coobuieHnem 06 ownbke

Taxoe ke OKHO HOSBJISIETCS, €CJIN 3aKPBITh OKHO C TT0JIEM BBOJIA MIETYKOM Ha
krorke Cancel (u1 Ha CHCTEMHOIT TMKTOTPAMMe 3aKPBITHST OKHA B TIPABOM
BEepXHEM YTIIY).

[lanee mpoananmnsupyeM ITPOTpaMMHBINA KO TTPUIMepa.

@ HA 3AMETKY

MporpamMmHblit KOO, HAYMHAETCA MHCTPYKLMAMM CTATMYECKOro MMMop-
Ta, KOTOPbIMM MMMOPTUPYIOTCA cTaTudeckue yieHbl knacca JOptionPane
n knacca Integer. Kak cnencteue, K cTaTM4eCKUM METOoAaM (Takum Kak
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showMessageDialog() n showInputDialog()) n KOHCTaHTam (Takmm kak ERROR_MESSAGE,
QUESTION_MESSAGE » INFORMATION_MESSAGE) knacca JOptionPane m k ctatuyeckomy
meToay parselnt() knacca Integer MOXXHO oOpallaTbCs 6e3 ykasaHust UMeHn
COOTBETCTBYIOLLIErO Kflacca.

B rnaBHOM MeTo/ie IpOrpaMMbI B TEKCTOBYIO TIEPEMEHHYIO input 3aruchiBa-
eTcst pe3yabTaT Bbi3oBa MeTosa showlnputDialog() (cratnyeckuii MeTon Kiaacca
JOptionPane). [Tanee caenyer GJIOK KO/, BbIAEJEHHbINH KIIOYEBBIM CJIOBOM try
1 GUrypHBIME CKOOKaMU. ITO OJIOK Kowmpoaupyemozo kooa. Ecav npu Bbi-
MOJTHEHUY KOZIa BHYTPU try-0J10Ka BO3HUKAET OMIMOKa, TO BBIIOJHEHKUE KOJIa
OCTaHaBJIMBAETCs U Oy/IeT BBIIOJIHATHCS KO/ B Catch-6J10Ke, KOTOPBIN pacio-
JIOKeH BHM3Y T0J try-61okoM. Ecaii mpu BbIONIHEHUH KOMaH/ B try-OJi0Ke
omubOK He BO3HUKAET, TO KOMAH/IbI B atch-6J10Ke He BBITIOTHSIOTCSI.

(G) HA BAMETKY

Bcs aTa cxemMa HEMHOIO HanoMWHAET YCOBHbLIN onepaTop, rae B ponn
«yCJIOBUSI» BbICTYNaeT COObITME, COCTOSILLIEE B BO3HUKHOBEHUM OLLIMOKN.

[Tepsoii B Tese try-6J0Ka BBITIOJIHSIETCST KOMaHia num=parselnt(input), Koropoii
BBITIOJIHSIETCS MOIBITKA TPE0OPa30BaTh 3HAYEHIE TEKCTOBOI IIeEpEeMEeHHOI input
K 11eJio9ucieHHoMy dopmMary (pe3yJibTaT 3alMChIBAETCS B I1€JIOYUCITIEHHYIO
niepeMeHHy0 num). CoOCTBEHHO UMEHHO 3/1eCh MbI OKH/IA€M HEITPUSITHOCTEN.
Ecnu 3nauenmne nepemeHHOM input He SABJISIETCS TEKCTOBBIM IPEICTABIEHUEM
1eJIOTO YMCJIA, TO BO3HUKHET onOKa. B TakoM cirydae cieyioniasi KoMaHia
B try-6JI0Ke BBITIOJTHATHCS YKe He Oy/IeT, a BHIMOJTHUTCST KOMaH 1a B catch-6J1o0ke,
KOTOPO# 0TOOpaskaeTcst [MaJoroBoe OKHO ¢ cooduienueM o6 ommbke. Harrpo-
TUB, €CJIV TIPU BBITIOJHEHUU KOMaH IbI num=parselnt(input) ommbku He Oyzet, To
OCJIe Hee BBIMOJTHUTCST CJIE/IYIOIas KoMaH/a B try-6710ke, KOTopoii oToOpaska-
€TCsl INAJIOrOBOE OKHO C TPeMsl YMCJIOBbIMU 3HaueHusiMu. Komansibl B catch-
6JI0Ke, pacIoIOKeHHOM 1octe try-0710Ka, Oy /Ly T IPOUTHOPUPOBAHBI.

MpuHUMNBbI 0OPabOTKN NUCKITIOYEHUN

B paccMOTpeHHOM BbIllle TIpUMEPE B KPYTJIBIX CKOOKAX T10C/Ie KAUYEBOTro
csroBa catch 6b1710 yKkazana nHCTpyKius Exception u upeHTrduKaTOp €. YT0OBI
MOHATDH UX Ha3HAYEHUE, CIIeyeT HEMHOTO MOAPOOHEE PACCMOTPETH OBIILY 0
cxeMy 00pabOTKH UCKIIOUNTENbHBIX CUTYAI[U. TUM U 3aiiMeMcst aee.

I/ITB.K, YTO IMMTPOUCXOAUT, €CJIN ITPU BBITIOJIHEHU W ITIPOTPAMMbI BOSHUKAET ommu6-
Ka? BO-HepBbIX, BbBIITOJIHEHWE ITPOTPAMMBbI IPUOCTAHABJINBAETCA. BO-BTOprX,
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co3gaercsa 00bEKT, KOTOPBIIA cogep:KuT nH(popManuio 06 omubke, KOTOpas
BO3HUKJIA. [T0CKOIbKY 0OBEKTBI CO3/IAI0TCST Ha OCHOBE KJIACCOB, TO BO3HUKA-
eT eCTeCTBEHHBIN BOIIPOC: Ha OCHOBE KAKOT0 KJIacca co3/aercs 00beKT ommb-
k? OTBET COCTOUT B TOM, UTO B Java ecTh MepapXusl KJIacCOB, KasKIbIi U3
KOTOPBIX COOTBETCTBYET OIMNOKE ONpeeIeHHOrO THIIA. B BepiuInHe aToil ne-
papxuu HaxoauTcs Kiaacc Throwable. Y kmacca Throwable mveeTcst aBa oK acca:
Error u Exception. Kuracc Error cooTBeTCcTBYeT «(haTaqbHBIM» OIIUOKAM, KOTOPbIE
0OBIYHO TIPOrPaMMHBIMHU MeTozaMi He oOpabarbeiBaioTcst. Hac mHTepecyer
kiacc Exception. ¥ Hero oueHb MHOTO TIOAKTIACCOB, U CPEIN ATUX TIOAKIACCOB
ecTb KJacc RuntimeException. B cBoio ouepenp, kimacc RuntimeException siBisieTcst
CYIEPKJIACCOM [IJIsl KJIACCOB, OIMMCHIBAIOIINX BCEBO3MOKHbIE OIMMUOKH, BO3-
HUKAIOI[MEe B IPOIECCE BBIMOJIHEHUS IIPOTPAMMHOrO Kozia (KJIacchl 00Cyk-
natorcst gajnee). Co6CTBEHHO TO Ta YacTh MEePapXUU KJIACCOB UCKIIIOUEHII
(ommboK), KOTOpast IS HAC TPeACTaB/IsAeT HanOOIbIINIA HHTEPEC.

Wrak, ecsiu ormnbKa BO3HUKJIA, TO B COOTBETCTBUY C €€ TUIIOM CO3/1aeTCs 00b-
eKT. ITOT 06BEKT (MCKIII0UEHNE) TIepefaeTcst Jisi 00pabOTKH METO/LY, KOTO-
PhIii BBI3BaAJ OIMMOKY (TOBOPSIT, YTO MCKJIOUEHUE B80PACHIBACMCS. B METO).
Ecom B MeTozie onmibka o6pabarsiBaerest — xoporiio. Ecim onmOka B MeTozie
He 0O6pabaTbiBaeTCs, TO OOBEKT OMUOKK TIePefaeTcs At 00pabOTKU B METO/,
B KOTOPOM BBI3BIBAJICSI JAHHBIN MeTO/I (BBI3BABIIMIA ONMKOKY), U Tak IO Iie-
MOYKe, BILUIOTH JI0 TJIABHOTO METO/Ia MPporpaMMbl. ECJIM ¥ B IJIaBHOM MeTo/Ie
ommmbKa He 06pabaTHIBAETCsI, TO B I€JI0 BCTYIIAET TaK Ha3bIBAeMbIN 00padom-
uux no ymorwanuro. HenpusiTHoe mocJieicTBIE 3ajieficTBOBaHMs 00paboTIMKa
110 YMOJIYQHHIO B TOM, YTO IIPOrpaMMa JIOCPOYHO MPEKPAIIAET BBITTOJHEHHE.

Tenepb paccMOTPUM Tporiece 06pabOTKU NCKII0YeHU . Eci Mbl «11o103pe-
BaeM» HEKOTOPBIN (hparMeHT Kojia Ha MpeIMeT TOTO, YTO OH MOKET BBI3BATH
omubKy, To Takoi GparMeHT Koja nomeraercs B try-6sok. Ilocoe try-6i0ka
caenyior catch-6;10ku (M MOsKeT ObITh HEeCKOJIbKO). Kaskpiii catch-6s10k mipej-
HasHauyeH /11 06paboTKM omuboK onpeaeseHHoro Tumna. Ilox Tiumom ommo-
KU B JIAaHHOM CJIy4ae UMEETCsI B BUJY KJIacC, HA OCHOBE KOTOPOTO, B CJIydae
BO3HUKHOBEHUSI OMIMOKH, co3aercst 00bekT ommnbku. HekoTopbie Hanbosee
aKTyaJbHbIE C TIPAKTUYECKON TOUYKK 3PEHUS KJIACCHI OIMUOOK TTePeYrCIIeHbI
BTabm 11.1.

@ HA 3AMETKY

Bce nepeuncneHHble Kknaccbl SBASIOTCSA  MNoAkfaccamu  krnacca
RuntimeException. HO Hy>HO MOHMMaTb, YTO CYLLLECTBYET MHOIO APYrnX Knac-
COB, MCMOMb3YyeMbIX NP 00PabOTKe UCKNIOYNTENbHBIX CUTYaLIUIA, U OHU
He Bceraa sBnsTCs nogknaccamm knacca RuntimeException.
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Ta6n. 11.1. HekoTopskle nogknaccel knacca RuntimeException

Knacc nckmouenus Omnucanne

ArithmeticException OumbKa, CBA3aHHASI € BBIIOJIHEHHEM apH(DMETIUYECKUX OTlepariiit

ArrayStoreException OubKa, CBsA3aHHAs C TIONBITKON 3aIMCaTh B MACCUB OOBEKT THIIa,
HE COOTBETCTBYIOIIETO TUILY 3JIEMEHTOB MaCcCHUBa

(lassCastException OunbKa, CBA3aHHAS C IIOIBITKOI HEKOPPEKTHOIO IIPUBEAEHI
THIIOB

IllegalArgumentException OunbKa, cBsI3aHHAsI C HEKOPPEKTHOM 1epeaveii apryMeHToB

MeTofTy. ¥Y IAHHOTO KJlacca I0BOJIbHO MHOTO TozikyiaccoB. Cpenun
HUX, B YaCTHOCTH, ecTb Kyacc NumberFormatException, cooTBeTcTBYyIOMIMIT
omnbKe, BOSHUKAIOLIEH IIPU IIOIBITKE IPe00Pa3oBaTh HEKOPPEKT-
HO€ TeKCTOBOE TIPe/ICTaBJIeHNE /IS YMCIa B YHICIIO

IndexOutOfBoundsException OumbdKa, cBsI3aHHASI C HEKOPPEKTHO YKA3AHHBIM HH/IEKCOM. Y [[aH-
HOTO KJIacca ecTb jiBa nojkiacca: kiaace IndexOutOfBoundsException co-
OTBETCTBYET OIIMOKe, BOSHUKAIOIIEH MPH HEIPABUIIBHO YKA3aHHOM
MHIIEKCe MaccuBa, a kiracc StringIndexOut0fBoundsException cooTBeTcTBYET
omOKe, CBA3aHHON ¢ HEKOPPEKTHO YKA3aHHBIM HHEKCOM 3JIEMEH-
Ta B TEKCTOBOM CTPOKE

NegativeArraySizeException Omurn6Ka, CBS3aHHAsI C MOTBITKON CO3/IaTh MACCUB OTPUIIATELHOTO
pasmepa

NoSuchElementException OunbKa, cBsI3aHHAs € OOpAIleHeM K HECYLIECTBYIOLIEMY 3JIEMEHTY

NullPointerException OumbKa, CBA3aHHASE € UCTIOIb30BAHUEM ITYCTOM CCHUIKY (3HAUEHMe

null) BMeCTO cCBLIKU Ha OOBEKT

UnsupportedOperationException | Ornbka cBsiata ¢ TeM, 4TO 3alpaliuBaeMast Orepalus He Mojijiep-
JKUBAETCSI

B kasxaom catch-6110ke B KpyribIx cKOOKaX KPOME KJacca OMNOKK yKa3biBa-
erca (opMasbHOE HazBaHMe A 00bekTa ommOku. [Ipu HEOOXOAUMOCTH,
NaHHbI 0OBEKT MOKET ObITh NCIIONb30BAaH B IBHOM BHJE B IIPOTPAMMHOM
Kojie catch-6J0ka.

Ec/u npu BBIIOJHEHUH TPOrPAMMHOTO Kozia B try-6J10Ke ommbKa He BO3HU-
Kaer, To Bee catch-610kn urnopupyiorces. Ecim B try-6110ke Bo3HMK/Ia OITHOKa,
TO, KaK OTMEYaIoCh paHee, /I JaHHON OmMOKN co3aeTcsa 0ObEKT, 1 fanee
¢ 1esbio 06pabOTKK UCKITIOUEHUs IPoBepsIoTcs catch-6moku. IIpoBepka BbI-
HOJIHSAETCS Ha MIPEAMET COBIaeHN Kaacca 00beKTa OIMOKN 1 KJIacca, yKa-
3aHHOTO B catch-Gtoke. Ecain coBriaieHue HaiizieHo, 00beKT OMMOKH TIepeiaeT-
s B COOTBETCTBYIOMIHIA catch-6J10k iu1st 06paboTKU. BaskHOE 06CTOSATENHCTBO
COCTOMUT B TOM, UTO «COBIIa/IcHNE» ITIOHNUMAETCI B HH/IpOKOM CMBbICJIE: KJIaCChI
MOTYT COBITaIaTh He OYKBaJbHO — JAOCTATOYHO, YTOOBI KJIacc 0ObEKTa OIIrO-
K1 OBLI IOKJIACCOM KJlacca, yKa3aHHOTO B catch-O0ke. B aToM cMbIce, ecin
MBI B catch-6/10Kke ykasbiBaeM uMs Kaacca Exception, To Takoii catch-610k Oyzer
nepexBaTbiBaTh (hakTHYECKU Bee OMMOKK (KOTOPBIE B IIPUHIIUAIIE MOKHO 00-
paboTaTh), ITIOCKOJIbKY KJIACCHI OMNOOK, C KOTOPBIMHI MBI IMEEM JIEJI0, IPSIMO
WJIM OTIOCPEI0BAHHO ABJIAIOTCS HaCIeAHUKaMu Kaacca Exception.
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@ HA 3AMETKY

B try-catch KOHCTpPYKUMM NOcne catch-610KOB MOXET Mcnonb3oBaTbes finally-
6nok (610K HaYMHaeTCs KitoyeBbIM c/IoBOM finally 1 3akniovaeTca B du-
rypHble ckobku). MporpammHeli kog 13 finally-610ka BbINONHSAETCS B Jt0-
©0M cryyae: 1 ecnv BO3HMKNa olumnbka, n eCnv oHa He Bo3Hukna. O6bIYHO
finally-610Kk1 NONE3HBLI NPU NCNONBL30BAHNN BIIOXEHHBIX try-6710K0B (Korga
BHYTpU try-6510Ka pa3mMeLLaeTcs eLe ofHa try-catch KOHCTPyKLMS).

Heb6ombuoil mpuMep, B KOTOpoM 06pabaThiBaIOTCs pasHble TUIIBI OLUIMOOK,
npescrasien B amcerunre 11.2. B npencrasieHHol mporpaMMe oToGpakaet-
sl IMAJIOrOBOE OKHO, B KOTOPOM TOJIb30BATE/IIO MIPe/JIaraeTcsl yKasaTh pas-
Mep YKCIOBOTO MaccuBa. Eciu 1osib30BaTe b BBOAUT KOPPEKTHOE 3HAUEHUE,
TO CO3/IA€TCSI COOTBETCTBYIOIINIT YUCIOBON MACCHB ¥ 3AIIOJHSETCS CHUMBO-
gamu. [TocseoBaTeIbHOCTH CHMBOJIOB U3 MAacCHBa OTOOPasKAETCsI B JIMATIO-
roBoM okHe. ITocsie 3TOro mob30BaTe st POCIT YKA3aTh UHIEKC 2JIEMEHTa
B MacCHBE, U TIOCJIE CYMTHIBAHUST BBEICHHOTO TOJIb30BaTe/IeM UHEKCa 0TOO-
paskaeTcst COOTBETCTBYIOIINI CUMBOJI. TaksKe B IPOrpaMMe OTCJIEKUBAIOTCS
BO3MOJKHBIE ONIMOKH, CBI3aHHBIE C TEM, UTO:

¢ IIOJIB30BaTE/JIb OTMEHMJI BO/ YN CJia NJIN BBEJI HEYMCJIOBOE 3HAYCHHE,
¢ BBe€JI OTpHUIIATEJIbHOE 3HAaYE€HUE /IJIA pa3MEPaA MaCCHBa,

*  yKasajJ MHJEKC 3JieMeHTa MacCUBa, KOTOPBIN BBIXOJAUT 32 JOILYCTUMbIN
MaTna3oH 3HAaYeHNI MHIEKCA.

[Ipu o6paboTKe MCKIIOUEHUH WMCHOJIb3yoTest Kiaacchl NumberFormatException
(ommbKa, BOSHUKAOIIAS TPH TIOTBITKE TPeobpa3oBaTh HEKOPPEKTHOE TEK-
CTOBOE TpeJICTaBJIeHNe JIJIsT YKcia B 4ncio), NegativeArraySizeException (ormm6-
Ka BO3HUKAET IPH MOIBbITKE CO3[aTh MAacCHUB OTPHIATEIBHOTO Pa3Mepa)
u ArrayIndexOutOfBoundsException (ommibKa BOSHUKAET TIpU 0OpaIleHUH K dJIeMeH-
Ty 110 WHIEKCY, BBIXOSIIEMY 3a JOIYCTUMBIA AMANa30H 3HaueHuil). Kax
MMEHHO MCIIOJIb3YIOTCS JIAHHBIE KJIACCHI, CTAHET MOHSITHO U3 aHAJN3A TPeJl-
CTaBJIEHHOTO HUZKE TIPOTPAMMHOTO KOJIa.

Jluctunr 11.2. NporpammHubii kop, npoekta MoreTryCatchApplication
// Cratnyeckuii umnopr:

import static javax.swing.JOptionPane.*;

import static java.lang.Integer.*;

// TnasHblit knacc:
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class MoreTryCatchDemo{
public static void main(String[] args){
// TlepeMeHHas s CYUTbIBAHNUS JaHHbIX U3 NONS BBOAA:
String input;
// NepemenHas maccusa:
char[] symbs;
// NlepemeHHble A5 3anMcK pa3Mepa MaccuBa
// Vi MHOEKCa anemeHTa:
int size,index;
// 0T06paeHue OKHa C NoNeM BBOAA 1S CYMTHIBAHMS
// pa3mepa MaccuBa:
input=showInputDialog(null,
"YkawuTe pasmep maccusa", // TekcT Hap nonem BBOAA
"CamBonbHbIfi Maccus”,  // Ha3aHwe okHa
QUESTION_MESSAGE ~// Tun nuktorpammbl
);
// KoHTponupyemblit kog:
try{
// NpeobpasoBakue TeKcTa B YUCO:
size=parselnt(input);
// Co3panue maccuBa:
symbs=new char[size];
// TeKkctoBas nepeMeHHas Ans hopMupoBaHus
// Tekcta coobuieHms:
String txt="| ";
// 3anonHeHwe maccusa cumBonamm 1 opMUpoBaHue
// TEKCTa NSt OTOOPAKEHMS B OKHe:
for(int k=0;k<size;k++){
// IneMeHTy MaccuBa NPUCBANBAETCA 3HAYEHMe:
symbs[k]=(char)(A+k);
// K TeKcTy nonuchiBaeTca 3HayeHue aneMeHTa:
txt+=symbs[k]+" | ";
}
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// 0TobpaxeHue co0bLEHNA C CUMBONAMY U3 MACCUBA:
showMessageDialog(null,
txt, // Coobuienne
"CumBonbl U3 MaccuBa', // Hassawue okHa
INFORMATION_MESSAGE // Tun coobuiexus
);
// OTobpaxeHue okHa C nonem BBOAA NS CYNTHIBAHMS
// 3HaYEeHWs MHAEKCA 3NEMEHTa MaCcCUBa:
input=showInputDialog(null,
// TeKkcT Hap nonem BBopa:
"YKaXuTe MHAEKC IneMeHTa",
// HasBaHue okHa:
"WHpeKc anemenTa MaccuBa”,
// Tun nuKTOrpaMmbi:
QUESTION_MESSAGE
);
// Npeobpa3oBaxue TEKCTa B YUCNO:
index=parselnt(input);
// TeKcT inst 0T0OpaXeHus B AUMANOrOBOM OKHe:
txt="lnpekc — "+index+"\nCumson — "+symbs[index];
// 0TobpaxeHue 3HaYeHUA 3eMeHTa MaccuBa:
showMessageDialog(null,
txt, // TeKkcr coobuienms
"Cumson", // Ha3BaHue okHa
INFORMATION_MESSAGE // Tun okHa
):
}
// 06paboTka UCKNIOYUTENbHBIX CUTYALMIA.
// Nlonb3oBatens OTMEHUN BBOA UV BBEN
// HeuncnoBoe 3HayeHme:
catch(NumberFormatException e){
// OTobpaeHue oKkHa ¢ coobLieHMeM:
showMessageDialog(null,
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// Coobuenme:
"K comaneHuto, BO3HMKaNa ownoka...",
"Ownbka",  //Ha3BaHue okHa
WARNING_MESSAGE // Tun okHa
):
}
// Tonb3oBatenb ykasan HeBEPHbIi pa3mep A1s MacCuBa:
catch(NegativeArraySizeException e){
// 0ToGpakeHue AManoroBoro okHa:
showMessageDialog(null,
// CoobuieHue:
"HekoppekTHblit pa3mep Maccuga!”,
// HasBaHue okHa:
"OwmbKa npu co3paHmu MaccuBa',
// NukTorpamma:
ERROR_MESSAGE
):
}
// Tlonb3oBaTenb ykasan HeBEPHOE 3HaYeHMe
// BN MHEEKCA INEMEHTA MACCUBa:
catch(ArrayIndexOutOfBoundsException e){
// OTobpaxeHue A1anoroBoro okHa:
showMessageDialog(null,
// CoobuieHue:
"Bbl yBepeHbl? TaKoro 3neMeHTa Het!",
// HasBaHue okHa:
"Owm6ka npu BbIGOpE MHAEKCA",
// Nuktorpamma:
QUESTION_MESSAGE
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XOTst KOJI 0CTaTOYHO OOJIBIION, OH OJHOBPEMEHHO U TIPOCTOI, TI09TOMY 0CO-
ObIX KOMMeHTapueB He TpebyeT. B mpoiiecce BBITOJHEHUST TIPOrPAMMBI 110-
CJIeZI0BATENIbHO OTOOPAKAIOTCS [UAJIOTOBbIE OKHA: C [I0JIEM BBOJA WU C CO-
obmenneM. OmMOKK MOIYT BO3HUKHYTb B T€X CJIydasX, KOIJa CUUTAHHOE
TEKCTOBOE 3HaYeHNe IIPeobpasyeTcs B YMCJI0, KOT/Ia CO3AETCsl MacCuB (ecin
pasMep MacCHMBa OTPUIIATEIbHBIN) WM €CJIU JIJIS 3JIeMEHTa yKa3aH Helpa-
BUJIBHBI WHIEKC. [ KaK A0l U3 9TUX OMMOOK MpeHasHaYeH CBOI catch-
GJIOK C COOTBETCTBYIOIIMM KJIACCOM, YKa3aHHBIM B Catch-MHCTPYKITHH.

B03MOKHBIX MCXO/I0B BBIIIOJHEHUsI IIPOIrPAMMbl HECKOJIbKO. B J1i060M ciy-
yae B HayaJjie BBIIIOJHEHUS IPOrPAMMbI MOSIBJISIETCS IUATOTOBOE OKHO C T10-
JIeM BBOJIa, B KOTOPOM CJIelyeT yKasaTh pasMep MaccuBa. OKHO ¢ 3alI0JIHEH-
HBIM IT10JIEM II0Ka3aHo Ha puc. 11.5.

CamsonsHii aces

(|  Yuawwre pasmep waccusa

[z

Puc. 11.5. OkHo ¢ nonem BBOAA N5 ONpeaeneHns pasmepa Mmaccusa

Ecau B noJie BBo/Ia yKa3aHO KOPPEKTHOE 3HAYEHUE, TO CJAEAYIONTUM TOSBJIS-
€TCsT OKHO CO 3HAUEHUSIMU 2JIEMEHTOB co3aHHOTO MaccuBa. Ha puc. 11.6 mo-
Ka3aHO OKHO, B KOTOPOM 0TOOPasKaeTcst COAEPKUMOe CUMBOJIBHOTO MacCHUBa
u3 12 3JIeMEeHTOB.

:CTIGTJBWMSHECCMBR .
:‘\
L) JAIBICIDIEIFIGIHIIIJIKIL]

Puc. 11.6. B okHe oTOOpaxaeTcs coaepXnmoe CUMBOJIbHOro Maccuea

CJIG,Z[YIOHH/IM OTKPbBIBAETCA OKHO C TI0JIEM BBO/I4, B KOTOPOM HYJKHO YKa3aTb
MHIEKC 9JIEMEHTa MaCCHBa. Ha pHuc. 11.7 B mone BBO/la YKa3aHO 3HaA4Y€HUE 5.
HOCKO]ILKy Ha IpeAbIAYIIEM dTalle COo3/1aBaJICA MaCCUB U3 12 371€eMEeHTOB, TO
3HaYeHUeE b 1715 MHJIEKCA 3JIEMEHTA IBJISETCSI KOPPEKTHBIM.

WHpagke snemesTa Maceuea

|7 YKEHWTE HHOEKE IMENEHTA

5
k,

Puc. 11.7. OkHO ¢ nonem ans BBoAa 3Ha4eHUs MHOEeKCa anemMeHTa MmaccuBa
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[Toce M TTOSIBJIsSIETCSI OKHO (Takoe, Kak Ha puc. 11.8), B koTopoM oToGpaka-
€TCdA 3HaUYCHIE NHEKCa 9JIEMEHTa MaCCHBa 11 3HAYEHUE 2JIEMEHTa (CI/IMBOJI).

Cumzon :

@ HHOEHE - 5

Cumson - F

Puc. 11.8. B okHe oToBpaxaeTcst MHAEKC S/IEMEHTA N 3HAYEHME 3NIEMEHTA
CMMBOJIbHOIO MaccuBea

Bbliie ommcan, Tak ckasaTh, «<HOPMaJbHBIN X0z cOObITHI>. HO BO3MOKHBI
u apyrue cilenapun. Hampumep, ecau Tipu BBOZe 3HAUEHWS M WHIEKCA
(cMm. puc. 11.7) momp3oBaresib BBOAUT IE€JOUNCTIEHHOE 3HAUYEHNE, HO HE TI0-
majiafolee B ANATA30H JIOTYCTUMBIX 3HAUEHUH /IJI WH/EKCA 9JIeMeHTa Mac-
cuBa (eC/IM MACCHUB U3 12 9/IEMEHTOB, TO UHAEKC MOKET OBITh LI€JIbIM YHCIOM
B JIMaIia30He 3HaueHui ot 0 710 11), To MOSIBUTCS OKHO, Kak Ha puc. 11.9.

"al.;&:a_npu ELIGEPE MHAEKES _.E:

? Bl yeepeHs! T TAKOMO 3MeManTa Hetl

Puc. 11.9. OkHO nosiBNseTcs Npu HEKOPPEKTHOM MHAEKCE OIS 3/IeMEeHTa MaccuBa

ITO TOCTIEICTBYS «BKJIIOYEHUS B UTPY» 00pabOTUYNKa MCKIIOYEHU I Ha OCHOBE
catch-6u10ka ¢ kmaccom uckiroderust ArrayIndexOut0fBoundsException. Omnbka Bo3-
HMKAET [P MOMBITKE MOJTYYUTh AOCTYII K 9JIEMEHTY ¢ YKa3aHHBIM HHAEKCOM.

Ecnu xe mosp3oBaTensb BBen ag uHAekca (M. puc. 11.7) nnm nig pasmepa
MaccuBa (cM. puc. 11.5) HedrcsI0Boe 3HAYEHIE UM OTMEHIJ BBOJI, TO TIO-
SIBUTCS OKHO, Kak Ha puc. 11.10.

 ChwnEka

& K COMANEHHI, BOZHUKANA OUNGHA...

Puc. 11.10. OkHO NosiBASIETCS NPpY BBOAE HEYNCIOBOrO 3HA4YEHNS AN1S pa3mepa
MaccuBa UM MHAEKCA 3NEMEHTA, a TakKe Npu OTMEHe BBOAA N0JIb30BaTENEM

B nmanHoMmM ciydae «cpaboran» catch-GJ0K ¢ KJIACCOM  MCKJTIOYEHWsI
NumberFormatException. Ormmbka BO3HMKJIA TIPU TIOTBITKE MPeOOPa3oBaTh BBe-
JIeHHOe TI0JTb30BaTesieM 3HaYeHNe K IIeJIOUNCIeHHOMY (hopMary.
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Haxownen, ecnam mosnb3oBaTeslb MPHU  ONpeJeNeHUH pa3Mepa MaccuBa
(cm. puc. 11.5) BBes 11eJ10€ OTPUTIATENHLHOE YHCTIO (HATIPUMED, 3HAYEHNE -5),
TO TIOSIBUTCSI OKHO ¢ coobiiieHue 06 ormmbOke. Kak BBITSIANT OKHO, TIOKa3aHO
Ha puc. 11.11.

Ot npa c_mAaHu:mecE _-'

® HexopperTHeIl pasuep Maccheal

Puc. 11.11. OkHO nosiBnsieTcs npu nNonbiTke co3gaTb MacCUB OTpMLATENIbHOrO pa3mepa

3a orobpakeHne OKHa <«OTBedaeT» Catch-OJIOK € KJIacCOM WCKIIIOYEHMsI
NegativeArraySizeException. OmmbKa MPOMCXOAUT B MOMEHT CO3[aHUsT CUMBOJIb-
HOTO MaCCHBA.

BnoxeHHble try-catch Gy10kmn

Biioku try-catch MoryT ObITh BJIOKEHHBIMH. B TakoM ciydae eciu ommOKa
BO3HHMKAET BO BHyTpPeHHeM try-6J10Ke, TO jisi 00paboTKu ommOKN CHavasa
pOCMaTpUBAIOTCS Catch-610KK BHYTPEHHETO try-0/10Ka (B KOTOPOM BO3HUKJIA
ommbka). Ecau omubka BHyTpeHHMMH Catch-Osiokamu He oOpabaTbiBaeTcs,
TO MCKJIIOUEHNe nepegaercs st 00paboTKy BO BHEIIHUX catch-610Kax.

Jasee paccMaTpuBaeTcs: HeOOJbINAs MILTIOCTPAIHST K UCTIOb30BAHIIO BJIO-
JKEHHBIX OJIOKOB 06PabOTKU MCKIIIOUUTENbHBIX CUTYaIHil. 3agada, 110 60J1b-
[IIOMY CY€TY, PEIIAETCS Ta JKe, YTO U B MPEABIILYIIEM IPUMEPE, HO CIocob
perieHust Apyroil. Bo-1mepBbIX, MBIl UCIIOJIb3yeM KOHCOJIBHBIN BBOJI/BBIBO/I.
Bo-BTOpBIX, B IpOrpaMMe HCIIOJIb30BaHbI BJIOKeHHbIE try-Osioku. Pacemor-
PUM TIPOTPaMMHBIH Ko B auctunre 11.3.

Jinctunr 11.3. Mporpammubiii kog npoekta NestedTryCatchApplication
// imnopr knaccos:
import java.util.*;
// TnaBHblit knacc:
class NestedTryCatchDemo{
// TnaBHblit MeTOL:
public static void main(String[] args){
// 06bekT Knacca Scanner (HyKeH ns peanu3aLuy
// KOHCONMbHOTO BBOAA):
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Scanner input=new Scanner(System.in);
// NepemeHHas Maccusa:
char[] symbs;
// NepemeHHble ANA 3anucy pa3mepa Maccuea
// i MHZEKCa InemeHTa:
int size,index;
// Kontponupyemblit kop (BHeWHMi 610K):
try{
// OTobpaeHue coobuieHus:
System.out.print("YkaxwTe pa3mep maccusa: ");
// C4uTbiBaHME pa3mepa MaccuBa:
size=input.nextInt();
// Co3panue maccuBa:
symbs=new char[size];
System.out.print("| ");
// 3anonHeHwe Maccvsa CUMBONAMM:
for(int k=0;k<size;k++){
// AneMeHTy MaccuBa NpUCBANBAETCA 3HAYEHME:
symbs[k]=(char)(A+k);
// OTobpaxaercs 3HayeHue IneMeHTa:
System.out.print(symbs[k]+" | ");
}
// KoHTponupyemblit Kog (BHYTpeHHMUit 610K):
try{
System.out.print("\nYkaxuTe uxgexc: ");
// CuuTbiBaHue 3HauEHMS MHAKCa:
index=input.nextInt();
// 3HaueHue anemeHTa:
System.out.println("Cumson — "+symbs[index]);
}
// Ecnv nonb3oBatenb BBEN HEKOPPEKTHbII MHAEKC:
catch(ArrayIndexOutOfBoundsException e){
System.out.print(n("Takoro anemeHTa Het");
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}

// brok BbinonHsercs Bcerpa:
finally{
System.out.println("Maccue co3paH ycnewno");

}

System.out.printin("[lns uHZeKCa yKka3aHo YncnoBoe 3HaueHue");

}

// Ecnv BBEAEHO He yucno:

catch(InputMismatchException e){
System.out.printin("Own6ka: Bbl He BBEAM YnCn0");

}

// Ecnu nst MaccuBa ykasaH oTpuLaTenbHblit pasmep:
catch(NegativeArraySizeException e){
System.out.println("HesepHblit pa3mep maccusa");

}

System.out.printin("BeinonHexue nporpammbl 3aBeplueHo");

KoHcoJibHBII BBOJI B TPOrpaMMe peayn3yeTcsi Ha 0CHOBe o0'beKTa input KJac-
ca Scanner (apryMeHTOM KOHCTPYKTOPY IPU CO3/IaHUU OOBEKTa MeperaeTcsi
ceplika System.in Ha 0O6BEKT CTAaHIAPTHOTO MOTOKA BBOAA). JIJIsi CUNTHIBAHMS
[EJIOUYMCJIEHHBIX 3HAYEHU, KOTOPBIH MOJIb30BaTENb BBOJIUT C KJIABUATYPBHI,
u3 obbekTa input BbI3biBaeTCst MeTos nextInt(), Bo3Bpamaonmii pe3yabTaTtoM
oYepeHOe BBEJIEHHOE TM0JIb30BaTeleM YUCI0. Eciu Tob30BaTelb BMECTO
YuCJIa BBOJAUT MHOE 3HAUeHue (HaIpUMeD, TEKCT), TO TIPU MOIBITKE CYUTATD
TaKoe 3HAUeHNe KaK YMCIOBOE C TOMOIIBIO MeTo/a nextInt() renepupyercs mc-
KioueHue kiaacca InputMismatchException (omm6Ka, cBsi3aHHast ¢ HEKOPPEKTHOC-
THIO TUIIA BBOAMMBIX JaHHbBIX). I Kiacc Scanner, m kiacc InputMismatchException
HAXO/IATCS B MaKeTe java.util, moaTomy nporpaMMa HauMHAETCS WHCTPYKIIUEN
import java.util.*, KoTOpO¥ UMIIOPTUPYIOTCST KJTACCHI M3 YKa3aHHOTO TTaKeTa.

B BETANM

Knacc InputMismatchException aBnsieTca nogxnaccom knacca NoSuchElementExcep-
tion (owmnbka, cBA3aHHas C TEM, YTO 3anpaluMBaeMblili 9NEMEHT He Cy-
LLEeCTBYET), KOTOPLIM, B CBOIO O4Yepeab, ABASETCS NOAKIACCOM Knacca
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RuntimeException (ownGkn BpemeHun BbinonHeHus ). Knacc NoSuchElementException
Haxoa4MTCs B NakeTe java.util, B TO Bpems kak knacc RuntimeException HaxoanT-
cq B nakerte java.lang. Knaccel 3 nakera java.lang AOCTYNHbI aBTOMaTUYECKN
Jaxe 6e3 ncnosib3oBaHms import-MHCTPYKUMKW. 18 MCNob30BaHMS Knac-
COB 13 Opyrux NakeToB, NX NPUXOANTCHA UMNOPTUPOBATb.

ITporpamma opraHn3oBaHa Tak: CHAYaIa MOJb30BATEST TPOCIT BBECTH Pa3Mep
MaccuBa. MaccuB CO3/aeTCsI W MOJB30BATENIO TTPEAIATaeTCsT BBECTH MHIEKC
ayleMeHTa MaccuBa. VIHIEKC CYNTHIBAETCS U B OKHE BBIBOJA OTOOPAKAaeTCst 3Ha-
YeHHe HIeMeHTa MaCCUBa C COOTBETCTBYIONMNUM HH/eKCOM. [IpakTiudecku Bech
KOJI 13 IJIaBHOTO METO/Ia pa3MeliieH B try-6sioke. Ho BHyTpu aTOTO try-6J10Ka €CTh
elle OINH BHYTPEHHMUI try-0JI0K, B KOTOPBIiI BKIIOUEHBI KOMAH/IbI, CBSI3aHHbIE
CO CUMTBHIBAHWEM 3HAYEeHUs WHIEKCA dJIeMEHTA M OTpelleJieHueM 3HAYEeHUsT
COOTBETCTBYIOIIEr0 ajieMeHTa. [l BHyTpeHHero try-0J0Ka TIpeaycMOTpeH
OMH Catch-6710K, B KOTOPOM 0GpabaThiBaOTCS MCKIIOYEHHsT Kjacca ArrayIn-
dexOutOfBoundsException. Vckitiouenue Takoro THIA TeHEPUPYETCSI, €CIIU TI0JIb30-
BaTeJib BBeEJI YMCJ/JIOBOE 3HaYeHue /1 NMHAEKCa, HO OHO BBIXOAUT 3a AMalla30H
JIOMYCTUMbIX 3HaYeHwi. Elte 171t BHyTpeHHero try-6710Ka orvcat finally-6J10k.

() HA 3AMETKY

Kogp, B finally-6noke BbINOAHAETCS B I060OM Cy4ae: U eCAv MPU BbINOJIHEHUMN
try-6noka Bo3HMKana owmbka, 1 ecnmn Npun BeINMOSIHEHWN try-6n0Ka OLLMOKN
He 6b110. Bnok finally B KOHCTPYKLMK try-catch MOXHO He MCMONb30BaTb.

Jlist BHeriHero try-6J10Ka TIPeyCMOTPEHBI 1Ba catch-0J10Ka, OTJIaBINBAIOIIIE
ommbKu Kiraccos InputMismatchException u NegativeArraySizeException. To ecTh KOH-
CTPYKIIUSI MOJIy4aeTcs HeTpuBHaibHast. [lonpobdyem pa3obparbesi, Kak Bbi-
TIOJTHSIETCS TAHHBIHA KOI.

Ecau ipu BeIOTHEHUY TPOTPAMMBI TTOJIH30BATEh BCE 3HAYEHUS BBOUT KOP-
PEKTHO, TO KO/ BBITIOJTHSIETCS B TOM TIOPSIZIKE, KAK OH BBITIICAH, 32 HCKJTIOYEHY-
eM KoMaH/1 B catch-6s10kax — 3Tu GJIOKM TIPH OTCYTCTBUHU OMIMOOK (B IpoIiecce
BBITIOJTHEHWST TTPOTPAMMBI ) UTHOPUPYIOTCs. Huke moka3ano, Kak MOKET BbI-
TJIA/IETh PE3YIbTAT BBITTOJHEHUS TTPOTPAMMBI B TAKOM cJrydae (371ech U fjajee
SKUPHBIM MIPUMTOM BBIZIEJIEHBI 3HAUEH NS, BBOAMMBIE TI0JIb30BATEIEM ):

Pe3ynbTaTt BbiNOJIHEHUS NporpamMmmbl (M3 nuctudra 11.3)
YKkaxute pasmep maccusa: 12
|AIBICID[E[F|G[H[TI[I[K]L]
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YkaxuTte uHpekc: 5

CumBon — F

Maccus co3gaH ycnewHo

[ns MHAEKCa yKa3aHo YUCNOBOE 3HaueHue

BbinonHeHue nporpammbl 3aBepLueHo

C]IelIyIOHIaH CUTYyallysd: IT0JIb30BATEJJIb KOPPEKTHO YKAa3bIBAET Pa3MEP MaCCHU-
Ba, HO IIpM BBO/I€ MHAEKCaA 3JIEMEHTA YKAa3bIBAET YN CJIOBOE, HO HEKOPPEKTHOE
3HadeHue. PESyJHJTaT MOJKeT OBITh TaKMM, KaK II0Ka3aHO HHXKE.

Pe3ynbTaTt BbINOJIHEHUS NporpamMmmbl (M3 nuctudra 11.3)
YKkaxute pasmep maccusa: 12

|AIBICIDIE[F[G[H|T[I|K[L]

YKaxuTe uHpeKc: -5

Takoro anemeHTa Her

Maccue co3paH ycnewHo

[lns MHZeKca yKa3aHo YUCNOBOE 3HaueHWe

BoinonxeHue NPOrpamMmbl 3aBEPLEHO

B mannoM ciryuyae onrbKa reHepupyeTcst BO BHYyTPeHHeM try-OJI0Ke pu o-
TIBITKE BBIMOJHUTH KOMaHy System.out.println("Cumon — "+symbs[index]), B koTo-
poii ecTh HHCTPYKITUs symbs[index] oOpalieHnst K 9JIeMEHTY MacCUBa, U MHIEKC
aJIeMeHTa HEKOPPEKTHBIN. Ecin Tak, To TeHepupyeTcst UCKII0YeHe KIacca
ArrayIndexOutOfBoundsException,  aTo mckIOYeHNE 0OpabaTHIBAETCS] BO BHYTPEH-
HeM catch-6s1oke. Tlocsie 3TOTO MPOMOJIKAETCsT BBITTOJHEHNE KOMaH/I, Paciio-
JIO;KEHHBIX MOCJIE JIaHHOTO Catch-6J1oKa.

Huxe nokazaH BO3MOKHBIN pPe3YJIbTAaT BBIIIOJIHEHUSA ITPOTPaMMBbI B CJIy4dae,
KOT/[la pa3M€pP MacCCHBa YKa3aH KOPPEKTHO, a IIPpU BBOAE 3HAY€HUA NHAEKCA
YKa3aHO HEYHCJIOBOE 3HAYEHHUE.

Pe3ynbrat BbiNOSIHEHNS NporpamMmmbl (M3 nucturra 11.3)
YkaxuTe pasmep maccua: 12

|A[BICIDIEF|GIH|T[I[K]L]

YKaxuTe MHOEKC: NATL

Maccus co3pnaH YCNEWHO
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OwmbKa: BbI He BBENW YUCNO

BbinoiHeHwe nporpammbl 3aBepLeHo

Oumibka BO3HUKAET BO BHYTPEHHEM try-GJI0Ke MPHU TOTMBITKE BBITOJIHUTD KO-
Manzy index=input.nextInt(). CrenepupoBanHOe NCKIIOYEHTE OTHOCUTCS K KJIACCY
InputMismatchException, 1 3T0 MCKITIOYEHME BHYTpeHHUM catch-6s0koM He o6paba-
ThiBaeTcst (GJIOK mpeHasHaveH 171t 00paboTku ommboK wHOro Tuta). [10aTo-
My 06pabOTKa MepeiaeTcst BO BHENTHUI catch-610K (TiperycMOTpeH bl 1711 06-
pabotku ommbok kiacca InputMismatchException). Ho mepe/i aTvM BBITIOTHSIOTCS
koMmaH/1bI u3 finally-6;10ka. J[pyrumu ciioBamu, BHEITHUIT catch-6J10K «ripuMeTcst
3a JIeJI0» TOJIBKO TOCJIe TOTO, Kak Oyzer BbinosHeH Koz B finally-6;10ke. ITocue
BBITIOJIHEHUST BHEITHETO catch-6J10Ka cireryroreii GyieT BBITOMHATHCS KOMaH/Ia
nocJie aToro 6s10ka (komamza System.out.println("BeinonHeHue nporpammel 3asepiuero”)).

Tenepb paccMOTpPUM cJTyydaii, KOrja Mpy BBOJIe pa3Mepa MacCHBa YKA3aHO OT-
pUIATETBHOE YHCIIO:

PesynbTaTt BbiNOJIHEHUS NporpamMmmbl (M3 nuctudra 11.3)
YKaxuTe pasmep Maccuga: -5

HeBepHblii pa3mep Maccuea

BbinonHeHue nporpammbl 3aBeplueHo

Nckmouenne kiacca NegativeArraySizeException renepupyeTcst Ipy BBITIOJTHEHUT
KOMaH/IbI symbs=new char[size] Bo BHemIHeM try-6J10Ke 11 06pabaThiBaeTCss B COOT-
BETCTBYIOIEM BHeIIHEM catch-OJioke.

@ HA SAMETKY

YnomuHasLuniics paHee 650k finally B JaHHOM cnyyae He BbINOJSHAETCS,
MOCKOJIbKY OH OTHOCUTCS K BHYTPEHHEN try-catch KOHCTPYKLMK.

IToxoxas CUTyallud NMEET MECTO, KOr/Za IoJib30BaTe/Ib B Ka4E€CTBE pasMepa
MacCCHBa BBO/IUT HEYMCJIOBOE 3HAYCHME.

PeaynbTaT BbiNONMIHEHUS NporpamMmmbl (U3 nuctudra 11.3)
Ykaute pa3mep maccusa: NATb
OwnbKa: Bbl He BBENM YUCNO

BbinoiHeHwe nporpaMMbl 3aBepLeHo
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B takom ciyuae mipu BeITToJTHEHUM KOMaH/IbI Size=input.nextInt() Bo BHemHeM try-
6JI0Ke TeHepupyeTcst HCKIoYeHne Kiaacca InputMismatchException, oOpabaTbiBa-
eMOe B CITEIHAIbHO TIPEyCMOTPEHHOM IJIst OIMTUOOK TaKOTO THIIa BHEITHEM
catch-6aoke.

Ucnonb3oBaHne o0beKkTa UCKJTIIOYEeHUS

B onucanuu catch-6,10KOB HEM3BMEHHO TIPUCYTCTBYET, KPOME MMEHH KJIacca
obpabaTbiBaeMOTO B GJIOKE MCKJIIOUEHYS, ele 1 hopMaibHOoe 0603HaAYCHIEe
It 0OBEKTa UCKITI0YEeHUsST. ITH 00BEKThI MOKHO MCIIOJIB30BaTh MpH 06pa-
60Tke ommbOOK. B yacTHOCTH, 0OBEKT MCKIIOUYEHUS MOYKHO UCIIOIb30BaTh
B BBIPAKEHUSIX B KQUECTBE «TEKCTOBOTO» OlepaHjia: OJarojapsi mepeorpe-
JleJIEHHOMY MeTomy toString() 0ObEeKT MCKIIOYEHUS B TAKUX CJAyYasiX aBTO-
MaTUYeCKU MPUBOAUTCS K TeKcToBOMY (hopmary. ITosyuenHnoe TekcToBOE
3HaYeHue COMAEPIKUT KPaTKYIo, HO BCe JKe MOJIe3HYI0 MH(GOPMAILINIO O BO3-
HUKIIel ommubke (B MIPUHIIKIIE 9TO Ha3BaHKe KJacca OIMNOKU U 0OBIYHO M-
HUMaJbHBIE TOsScHIIoMMIe (hpasbr). OueHb MPOCTON TPUMEDP MpeACTaBIeH
B muctunre 11.4.

JNluctunr 11.4. NMporpammHblii kog npoekta UsingExceptionObjectApplication
class UsingExceptionObjectDemo{
public static void main(String[] args){
// Kog ¢ ownbkoii:
try{
System.out.printin("OtpuuarensHslit pasmep:");
int[] a=new int[-1];
}
// 06pabotka owmbku:
catch(NegativeArraySizeException e){
System.out.println(e);
}
// Kog ¢ ownbKkoii:
try{
System.out.printin("HesepHblit uHpekc:");
int[] b={1};
b[-1]=0;
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}
// 06pabotka owmbku:

catch(ArrayIndexOutOfBoundsException e){
System.out.println(e);

}

// Koa c ownbkoii:

try{
System.out.print(n(" Jlenexue Ha Hynb:");
int ¢=10/0;

}

// 06paboTka ownbkm:

catch(ArithmeticException e){
System.out.println(e);

}
}
}

Hwu:xe nmokazan PE3YJAbTAT BbIIIOJTHEHUA ITPOTPAMMBI.

Pe3ynbTaTt BbiNOJIHEHUS NpOorpamMmmbl (M3 nuctudra 11.4)
OtpuuatenbHblit pasmep:

java.lang.NegativeArraySizeException

HeBepHblii MHZEKC:

java.lang.ArrayIndexOutOfBoundsException: -1

[leneHue Ha Hynb:

java.lang.ArithmeticException: / by zero

B mporpamme (B rmaBHOM MeTOfie) TOCJIEIOBATENHHO Pa3MeINieHo Tpu try-
catch koncTpykimm. B try-6i10ke reHepupyeTcst ommbOKa OTpeeIeHHOTO
THIIa, a B catch-6Gsioke aTa omunbka obpabaThiBaercst. O6paboTka ommOKU co-
CTOWT B TOM, 4TO OOBEKT UCKJIFOUeHNsT (BO BeeX Tpex catch-610kax o6o3HaueH
Kak e) mepemaercs aprymenToM Mmeroxay println(). [lociencrBust npuBenenms
00beKTa UCKIIOUEHHST K TEKCTOBOMY (hOpMaTy MOKHO OIIEHUTD 110 PE3YIbTa-
TY BBITTOJTHEHUST TIPOTPAMMBI.
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@ HA 3AMETKY

XoTsa B KaxaoMm catch-6510ke 06bekT UCKOYEHNST 0603HAYeH 0aMHAKOBO
(NnepemeHHas e), peyb NOEeT 0 pa3Hblix 0ObekTax UCKOYEHWUI. B HEKOTO-
POM CMbIC/IE MHCTPYKLNS U3 MMEHM Klacca OWmnbKkM U HasBaHWs nepe-
MEeHHOI, 0603HavatoLLen 06bEKT UCKIIOYEHUS, HAMOMMUHAET UHCTPYKLNIO
obbaBNeHNs aprymeHTa metoga. [lepemMeHHasi, oObsiBNeHHas B catch-
6/10Ke KaK 0OBEKT UCKITIOHYEHWUS, AOCTYMHA TOJIbKO B 3TOM catch-610Ke.

leHepupoBaHME UCKJTIOYEHUN

Canozu-ckopoxodv. 6010mHbIe — K CONCALCHUIO,
npomoxaiom. Koeep-camonem — Helemarouui.
Hlanxa...

— Hesudumra?

— [lo cux nop uwenm.

Us x/p «Hapodeu»

XOTs Ha TIEPBBIN B3TJISA 9TO U BBITJISIAUT HECKOJBKO CTPAHHBIM, HO MCKJIO-
YeHU MOYKHO TEHEPUPOBATh, TAK CKa3aTh, «BPYYHYIO». B vacTHOCTH, A1 1C-
KYCCTBEHHOTO T€HePUPOBAHMS MCKIIOYEHUI UCIIOJb3yeTcs: omepaTop throw,
0CJie KOTOPOTO YKa3biBaeTcsi 00beKT ncKarodeHus. OObeKT UCKIOYEHsI
CO3AI0T CHEeNHUaIbHO (KaK Co3JaeTcs T0O0H APyroil 06beKT), MIN UCIIOJIb-
3yI0 yiKe CreHepUpOBaHHbBIN 0ObEKT, NepeJaHHblil 1y 00paboTKu B catch-
6sok. IIpuMep, B KOTOPOM MCITOJIB3YETCST MCKYCCTBEHHOE T€HEPHUPOBAHUE
WCKJIIOUYEHUT, TIpe/icTaByieH B uctunre 11.5.

Jinctuur 11.5. NMporpammubiin koa npoekTa UsingThrowApplication

class UsingThrowDemo{

public static void main(String[] args){
// Co3nanne 06beKTa UCKNIOYEHUSA:
Exception me=new Exception("WckycctBeHHas ownbka");
// KoHTponupyemblit Koz (BHELHMi 610K):
try{
System.out.println("leHepupyetcs ownbka");
// KoHTponupyemblit Kog (BHYTpeHHuUit 6110K):

try{
// TeHepupoBaHue UCKNIOYEHMS:
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throw me;
}
// 06paboTka uckniodeHus (BHYTPEHHMI 610K):
catch(Exception one){
System.out.println(one);
System.out.println("A Tenepb eue ogHa owubka");
// ToBTOpHOE reHepUpoBaHHe UCKNIOYEHHS:
throw one;
}
}

// 06pabotka uckniodeHus (BHeWHMit 6n0K):

catch(Exception two){
System.out.println(two);

}

System.out.printn("BbinonHexue nporpammel 3asepiueHo”);

Pe3ysibTat BBITIOJHEHNST TPOTPAMMBI Oy/IET TAKUM, KaK MOKa3aHO HITKE:

PesynbTaT BbinONHEHUs nporpammsl (U3 nuctudra 11.5)
leHepupyeTcs ownbKa

java.lang.Exception: UckyccTBenHas ownbka

A Tenepb elle ogHa olwnbKa

java.lang.Exception: ckyccTeenHas ownoka

BbinoHeHwe nporpamMbl 3aBepLeHo

B mporpamme xkomanoil Exception me=new Exception("Wckyccraenas ownbka") cosma-
ercst 00beKT me Kiacca Exception, To ectb 00beKT HCKIIOUEHUST. TEKCTOBBIN
apryMeHT, MepeaHHblil KOHCTPYKTOPY KJacca Exception, cayskut omucanuem
omubku. Ho co3manne 06beKTa UCKITIOUEHUST He 03HAYAET, YTO OMMOKA BO3-
Hukia. Ee HeoOXoauMo creHepupoBath. [l 5TOro UCHoOJIb3yeM KOMaHIy
throw me Bo BHyTpeHHeM try-Ostoke. OmurrbOKa mepexBaThiBaeTcst 1 0OpadaThi-
BaeTcst BO BHyTpeHHeM catch-6s10ke. I[IpuyeM BasKHO TIOHUMATh, YTO OOBEKT
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HCKJIFOYEHUSsT, OTOKAECTBIISIEMbII B Catch-0J10Ke ¢ TiepeMeHHOI 0ne, Ha caMOM
JeJie ABJIAETCA O6'I)€KTOM me, KOTOprfI HCIIOJIb30BaJICA B UHCTPYKIIUU I'eHE-
PUPOBAHUA UCKIIOYCHUA.

() HA BAMETKY

Ecnn 6onee TO4HO, TO U1 one, U me IBASIIOTCS 0O bEKTHLIMU nepemMeHHbIMN,
HO CCbINIADTCS OHW HA OAMH U TOT Xe 0O6bEeKT UCKITIOHEHMS.

[Ipu obpaborke ommOKK BO BHYTpeHHEM catch-6J10Ke, KpoMe HPOYEero, Bbi-
noJsiHseTcst KoMaHza System.out.println(one). B pesysibraTe BBITIOTHEHWS KOMaH-
IIbl B OKHE BBIBOJIA TIOSIBJISIETCSI Ha3BaHKE KJIACCa MCKJIIOUEHUST U ONKUCAHUE,
KOTOPOE COBIAIA€T TEKCTOM, IepelaHHbIM KOHCTPYKTOPY KJjacca Exception
pu cosmanuu o6bekTa me. Jlasee KoMaHmoil throw one BBITIOJTHSIETCST TIOBTOP-
HOe TEeHEPUPOBAHME MCKIIOYEHUs. ITO MCKIIOYEHNE TTEPEXBATHIBAETCS BO
BHelHeM catch-6s10ke. [TpudyemM 00beKT UCKITIOUEHMS two 13 3TOTO catch-6ioka
Ha CaMOM JIeJie SIBJISIETCS BCE TeM ke 0ObeKTOM me. Pe3ysibraT BBITOTHEHSI
MIPOTPAMMBI CJTY3KUT TOMY TTO/ITBEPIKIEHUEM.

KOHTpOJWI pyemMbie U HEKOHTpoOJIMpyemblie
UCKJio4eHunqa
Ecnu 6v1 na xaxcoyio neus 6oiia omoenvhas Kouep-
ea, mozoa 6vt npudupanuce. A max — He 2apan-
mupyro!

U3 x/¢p «Besymmviii denv unacenepa bapracosas

Bce uckiiouenust B Java iesisITcsl Ha KOHMPOAUpYemovle U HEKOHMPOIUpYe-
Mote. K HEKOHTPOJIMPYEMBIM UCKJIIOUEHUSIM OTHOCSITCSI UCKJIIOYEHUS KJac-
COB, SBJISIONINXCS MMOAKIaccaMu Kacca RuntimeException miimn kiacca Error. Bee
OCTaJIbHbIE UCKTIOYEHHS OTHOCSTCST K KOHTPOJIUPYEMBIM.

Pasnuiia Mex1y MCKIIOUEHUSIMU Pa3HbIX TUIIOB COCTOUT B TOM, YTO JIJIsl
KOHTPOJIUPYEMbIX UCKJIIOUEHMI aBTOMATUYECKU BBITIOJTHSIETCS IPOBEPKA HA
Hasimane 06paboOTKU MCKIIIOUeHUs. JIpyTUME CIIOBaMU, €CJIH METOJ MOKET
CTeHEPUPOBATh B IPOIIECCE BBIMOJHEHUS KOHTPOJUPYEMOE WCKIIOUeHUE,
TO JIJI1 TAKOTO MCKJIFOUYEHMSI B METOJIE J0JIKHA OBITH TPeycMOTpeHa oOpa-
6orka. Ecoi MeToz Bee ke He COmepKUT KO IJIst 06paboTKU KOHTPOJIUpYe-
MOTO MCKJIIOYeHNs (HO TMOTEHIINAIBbHO MOXKET TaKOe NCKII0YeHNe CTeHepH-
pOBaTh), TO B OMUCAHUYT METO/Ia B TBHOM BUJI€ YKA3bIBAETCS, UTO OH MOKET

416




O6paboTka UCKNUNTENbHbIX CUTYaLIMIA

reHepupoBaTh HeoOpabaTbiBaeMOe KOHTPOJIMPYyeMoe MCKIoueHue. Jlemaer-
s 9TO TIPOCTO: B OTTMCAHUU METOIa TIOCJIe €0 UMEeHU U CITUCKA apPTYMEHTOB
(HO TIepest UTYPHBIMU CKOOKaMU € KOJIOM METO/Ia) YKA3bIBAETCS KITIOUYEBOE
CJI0BO throws 1 yepe3 3arsITy 0 IePEeYNCASIOTCS KJIACChl KOHTPOJUPYEMBIX HC-
KJIIOYEHW, KOTOPBIE METO/ MOKET CT€HEPUPOBATD, HO KOTOPBIE B TEJIE METO-
na He obpabarbiBatoTcst. HeKoTOpbIE KTacchl KOHTPOJUPYEMbBIX HCKIIFOYEHII
npezcTasaenbl B Tabu. 11.2.

Tabn. 11.2. HekoTopble KlacCbl KOHTPOMPYEMBIX UCKITIOYEHUIA

Knacc uckmouenust | Onucanue

ClassNotFoundException Ou6Ka, CBSI3aHHASI ¢ HEBO3MOKHOCTBHIO TIOJLYYEHHSI IOCTYIIA
K KJ1accy

IllegalAccessException OmubKa Ipu MOIbBITKE OCTYIA K PECyPCy

InstantiationException OmubKa ¢ HeBO3MOKHOCTBIO CO3/1aHust 00beKkTa (HalpumMep, Ha
OCHOBE aOCTPAKTHOTO KJlacca)

InterruptedException OummbKa, CBA3aHHAS ¢ IPEPBIBAHKEM OJJHOTO MOTOKA JIPYTUM
TOTOKOM

NoSuchFieldException OmubKa, CBsI3aHHAsL C OTCYTCTBUEM TIOJIS

NoSuchMethodException OmubKa, cBsi3aHHast C OTCYTCTBUEM METOa

@ HA 3AMETKY

Knaccbl ClassNotFoundException, IllegalAccessException, InstantiationException,
NoSuchFieldException 1 NoSuchMethodException siBnstoTCA nogknaccamm knacca
ReflectiveOperationException, KOTOpPbIA, B CBOIO 04epeab, ABASIeTCs N0AKIaCCoOM
knacca Exception. Knacc InterruptedException sBnseTca nogknaccom knacca
Exception. Bce nepeyncneHHble knacchl HAXOAATCS B NakeTe java.lang.

Jlist Gosiblliell HATJISIZAHOCTH PACCMOTPUM HECJIOKHBII ITPOrPAMMHBI KO/,
Tpe/icTaBIeHHbINA B muctunre 11.6.

Jluctunr 11.6. NMporpammubiii kog, npoekTa UsingCheckedExceptionsApplication
class UsingCheckedExceptionsDemo{
// MeTog, BbIGPACLIBAET KOHTPONUPYEMOE UCKAIOYEHME:
static void alpha(int n) throws Exception{
// TeKCT Ans nepefayum apryMeHTOM KOHCTpYKTOpY
// U CO3MaHNM 0OBEKTA UCKMIOYEHMS:
String txt="Metog alpha() c aprymenTom "+n;
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// TeHepupoBaHue UCKNOYEHHS:
throw new Exception(txt);
}
// MeTog, BbIGpaCbIBAET HEKOHTPONMPYEMOE UCKOYEHNE:
static void bravo(int n){
// TeKCT AnA nepeayu apryMeHToM KOHCTPYKTOpY
// NpU CO3AaHNM 0OBEKTA UCKMOYEHMS:
String txt="Metog bravo() ¢ aprymextom "+n;
// KoHTponupyembiii koa:
try
if(n>0){
// TeHepupoBaHUe KOHTPONMPYEMOTO UCKIIOYEHUA:
throw new Exception(txt);
}
else{
// TeHepnpoBaHMe HEKOHTPONUPYEMOTO UCKNIOYEHUA:

throw new RuntimeException(txt);

}
}
// 06paboTKa HEKOHTPONMPYEMOTO UCKNIOYEHUA:
catch(RuntimeException e){
// NoBTOPHOE reHepUPOBaHME HEKOHTPONUPYEMOTO
// VCKnoYeHus:
throw e;
}
// 06paboTka KOHTPOSMPYEMOTO UCKNIOYEHUS:
catch(Exception e){
System.out.println("06pabotka owubkm B bravo():");
System.out.println(e.getMessage());
System.oUt. println("* ¥ Fxxx xR KRR KRR R R D),
}
}
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// MeTog ans BbI30Ba Npu 06paboTKe UCKNIOYEHMIA.

// AprymeHToM MeToay nepenaetcs 00bEKT UCKNOYEHHS:

static void catchMe(Exception e){
System.out.print(n("06pabotka ownbku B main():");

System.out.println(e.getMessage());

System.out.print(n(" ");
}
// TnaBHblit MeTOR:
public static void main(String[] args){
// KoHTponupyembiii kog:
try{
// Npu Bbi30Be MeTOAa BbIGPaCkIBAETCS
// KOHTponMpyeMoe uckmioyeHue knacca Exception:
alpha(123);
}
// 06paboTka ucktoueHus:
catch(Exception e){
// Bbi30B MeTOAa A5t 06pabOTKY MCKNIOYEHMS:
catchMe(e);
}
// KoHTponupyembiii koa:
try{
// Tipu BbI30Be METOAA He BbIOpackiBAETCH
// VcknioyeHue:
bravo(123);
}
// 06pabotka ucknioyeHus (610K He ncnonb3yercs,
// MOCKONbKY MCKNIOYEHNE He reHepupyetca):
catch(Exception e){
// Bbi30B MeTOa ANs 06pabOTKI MCKNIOYEHUA:
catchMe(e);

}
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// KoHTponupyembiii kog:

try{
// Tpy BbI30BE METOAA BbIOpACHIBAETCS
// HEKOHTPOMPYEMOE MCKNI0YEHME
// knacca RuntimeException:
bravo(-1);

}

// 06paboTka uckntoyeHus:

catch(Exception e){
// Bbi30B MeTOAa A5t 00pabOTKM MCKNIOYEHMS:
catchMe(e);

}

}
}

Huxe mokaszan pe3yJibTaT BBIIOJTHEHUS IPOTPAMMBI.

PeaynbTaT BbiNnoOsIHEeHUs nNporpamMmmbl (U3 nuctudra 11.6)
06pabotka owmbky B main():
Metop alpha() ¢ aprymextom 123

06pabotka owmbkw B bravo():
Merog bravo() c aprymentom 123
kkkkkkhkkkkkhhkhkkkkkhhkkkkxd
06pabotka ownbky B main():

Metog bravo() c aprymenTom -1

Mpnbi onuceiBaem B kiacce UsingCheckedExceptionsDemo HeckoJsibKO craTuuec-
KX MeToZioB (M omuH u3 Hux Merton main()). B merome alpha() komanmoii
throw new Exception(txt) renepupyeTcs uckiouenue kaacca Exception (mepen atum
OTIpeJleNiIeTcsT 3HaUeHne TEKCTOBOM TepeMentoii txt). [lockosibky B MeTo/e
alpha() uckioueHme He 06GpabaThIBaeTCs1, @ MCKJIIOYEHMs Kaacca Exception or-
HOCSITCSI K KOHTPOJIMPYEMbBIM, TO B OIMCAHUUA METO/Ia YKa3aHa MHCTPYKIIUS
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throws Exception. Ona o3nauaeTt, uTo MeTo/ (MOKET) CreHepUpPOBaTh (WU 6bi-
bpocumv) MCKItoUeHre Kiacca Exception.

(i) HA 3AMETKY

B komaHge throw new Exception(txt) nocne onepartopa throw ykaszaHa MHCTPYK-
uns new Exception(txt), KOTOpOM CO34aeTCA aHOHMMHBIN OOBLEKT Knacca
Exception. AHOHMMHBIN — NOTOMY YTO CCbIJIK HA 3TOT OOBHEKT B OOBHEKTHYIO
NepeMEHHYI0 He 3anncbiBaeTCs.

Mertop bravo() orrucan HeMHOTO cJioskHee. B Tenie MmeTona opMupyercs u 3a-
MUCHIBAETCS B TEKCTOBYIO MTEPEMEHHYIO txt TEKCT /71 Tiepe/iauu apryMeHTOM
KOHCTPYKTOPY TIPH CO3[MaHUM OOBEKTa WCKIIOUYEHHs. 3aTeM IPOUCXOIUT
TaKOe: TPOBEPSETCS TeJIOYNCTEHHBIN apTyMEHT MeTo/a, W eCJu OH TOJIO-
JKUTEJbHBIN, TO KoMaHIo1 throw new Exception(txt) reHepupyeTcs uckmoueHe
k7acca Exception. Kak mMbI y)ke 3HaeM, Takoe UCKITIOUeHNE OTHOCUTCS K KOH-
tposmpyeMbiM. Ho, B otsmune ot metoza alpha(), B MeTtoze bravo() mamnoe
HCKJIIOYEHIe TiepexBaThiBaeTcsi U obpabatbiBaercst B catch-Gioke. Cpenun
KOMaH/I, BBITTOJIHSAEMBIX TIpH 00paboTKe MCKIoUeH s Kiaacca Exception, ecth
koMaHza System.out.println(e.getMessage()). B xomanje mcrmomb3oBaHAa MHCTPYK-
st e.getMessage(). B maHHON MHCTPYKIMU U3 0OBEKTA MCKIIOYEHVS € BbI3bI-
BaeTcs MeToj getMessage(). MeToz Bo3BpaliaeT pe3yabTaToM TEKCTOBOE 3HaUe-
HI€e C OIMCaHueM OIMUOKN — B HAIIEM CJIYYae Pedb UAET O TEKCTE, KOTOPDIiA
HepeIaBasICsl KOHCTPYKTOPY MPHU CO3MaHIK OOBEKTA HCKIIOYEHSI.

Takum 06pa3om, UCKIIOYeHKE KJacca Exception ecsin 1 reHepupyercst B MeTo-
Jie, TO METOJIOM Ke OHO 1 oOpabarbiBaercs. HaroMHuM, reHeprpoBanHue Ta-
KOO MCKJIIOUEHUs] IPOUCXOJIUT, €CIIU METO/LY bravo() apryMeHTOM nepefaHo
HOJIOKUTEIBHOE 1IEJT0YMCIEHHOE 3HaueHne. B IpoTMBHOM cirydyae KOMaHaoi
throw new RuntimeException(txt) renepupyercst uckiouyenue kiacca RuntimeException,
KoTopoe obpabarbiBaetcs B catch-6s10ke. OnHako npu 06paboTKe UCKIII0Ye-
HUSI HHCTPYKIIMEid throw e OHO TeHepupyeTcst TIOBTOPHO (Yepe3 e 0003HaYeH
00OBEKT UCKJIIOYEHNS, TIepeIaHHblil B catch-610K 115t 06paboTKN).

B urore momnyvaercsi cienyiomiee. Eca aprymenty bravo() mepeman 1mosio-
JKUTEJIbHBI apryMeHT, TO B MeTO/le TeHePUPYeTCsi UCKIIoYeHue Kiacca
Exception, u oro o6pabarbiBaeTcst B MeTosie. Eciti aprymerToM MeToy bravo()
nepeiaHo HermoJIOKUTETbHOE YUCII0, TO T€HEPUPYETCS] UCKIIOUEHUE Krac-
ca RuntimeException, oHO oGpabatbiBaercst, HO mpu 0OpPabOTKe TeHepHpyeT-
¢sl TOBTOPHO. DTO TIOBTOPHO CT€HEPUPOBAHHOE WCKJIOYEHHE METOIOM He
o6pabarbiBaetcst. OMHAKO MOCKOJNBKY pedb WAeT 00 MCKIIOYEHNH KJacca
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RuntimeException, oTHOCSIEMyCST K HEKOHTPOJUPYEMBIM HCKIIOUEHUSM, TO
B OIIMCAHWM MeTo/a bravo() MHCTPYKIMIO throws MCTIOTB30BATH HE HYKHO.

AETANN

B meTopne bravo() B 3aBMCMMOCTIM OT 3HAYEHMS apryMeHTa reHepupyeTcst
MCKITI0YEeHne Knacca Exception nnmn ncknioyeHne knacca RuntimeException. Co-
OTBETCTBEHHO, B METOAE MNpenycMOTPeHbI catch-610kn ans 06paboTku
WCKJTIOYEHNI AaHHbIX kKnaccoB. Cneundurka cuTyaumm B TOM, Y4TO Knacc
RuntimeException sBNsieTCst noaknaccom knacca Exception. MoaToMmy catch-6n10Kk,
OMUCaHHBIN Ona UCKIoYeHnsa knacca Exception, mor 66l ob6pabaTtbiBaTh
1 uckntoyeHns RuntimeException — ecnm Gbl He GbIN NPEAYCMOTPEH catch-610k
cneuunanbHO Ans 06paboTkM NCKIIOYEHMIA knacca RuntimeException.

MNpu reHepupoBaHMM NCKOYEHNS Knacca RuntimeException OHO NOBTOPHO re-
HepupyeTcs B catch-610Ke, MPUYEM C TEM XE 0OBEKTOM UCKIIIOYEHUS, YTO
1 nepsbi pa3. B pesynsrate metog, bravo() Mpy HENONOXMUTENbHBIX 3HA-
YeHUsX aprymeHTa BblbpachkliBaeT UCKOHEHWE knacca RuntimeException. Ho
€CN1 Mbl NonblITaeMcs Jo6UTbLCS TOro xe addekTa, OrpaHNYNBLINCE O4-
HOKpaTHbIM FreHepMpoBaHMEM UCKIOYEHUs knacca RuntimeException, oTka-
3aBLUMCb OT 06PaBOTKM (M MOBTOPHOIO rEHEPUPOBAHNS) 3TOFO UCKITIOYE-
HWSA B catch-610Kke, TO Takoe UcKoYeHne byaeT o6paboTaHo B catch-610ke,
npegHasHadyeHHOM O 06paboTkM UCKOYEeHUI knacca Exception. M Bce
noToMY, 4TO knacc RuntimeException aBNSieTCA nogknaccom knacca Exception.

BcrniomoraTesibubril ctaTuueckuii MeToj catchMe() nipeHasHaueH /st BbI30Ba
pu 06paboTKe MCKIIYEHUH B TJIaBHOM MeToze main(). TOT METOI MbI HC-
0JIb3YeM, YTOOBI He TIOBTOPSTH MHOTOKPATHO OJIMH ¥ TOT JKe KO/ ApryMeH-
TOM MeTO/Iy Iepegaercs oObeKT Kiaacca Exception. Ho Teopernuecku aprymen-
TOM METOY MOKeT ObITh Iiepenal 1 00beKT Kiaacca RuntimeException. Ilpuunma
oueBuIHA: KJacc RuntimeException stBitsteTcst moktaccom Kiacca Exception, a epe-
MEeHHas CylepKIacca MOKeT CChLIIaThCst Ha 0OBEKT MoAKIacca. IIpu BbImoiHe-
HuK Metoza catchMe() otoGpaskaercst nHbopMarust (CooOIIeHIe ¢ ONMCaHueM
omubKn ) 00 UCKIIOUEHNH, 00BEKT KOTOPOTO MEPENAH APTYMEHTOM METOLY.

B rmaBHOM MeToOzie TTpOrpaMMBI OIMH pa3 BBI3bIBaeTcA MeTon alpha() m 1Bax-
IIbI BBI3bIBaeTC MeToy bravo() (¢ pasHbIMU apTyMeHTaMn ). Kaxmgas nHCTpyK-
111 BbI30BA METO/IA 3aKJII0YaeTCs B try-0JI0K, a ast 06paboTKU BO3MOKHOM
OMMOKHU TIPU BBITIOJIHEHWKM METO/Aa MPeAyCMOTPeH Catch-6J10K, B KOTOPOM
(dhopmasibHO 06pabaThIBAIOTCSI MCKIOUEHMs Kiacca Exception, HO Ha camom
zieJie Takoil 6JI0K MOskeT 0OpabaThiBaTh MPaKTHUECKHU JI00yio omubky. Yro
KacaeTcsi Pe3yJibTaTOB BBIMIOJHEHUsI TPOTPAMMBbI, TO OHU J[OCTATOYHO OYe-
BU/IHBI U, lyMaeTcs, He TPeOYIOT 0COObIX TIOSICHEHUTA.
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Co3naHue noJsib30BaTeJIbCKUX KNlaccos
UCKITIOYEeHUN

— Kom ne 3azosopun?
— On denaem ycnexu u cmapaemcs.
— A cnviuy 3mo emopoii 200.

Hs x/p «Hapodeu»

CymiecTByeT BO3MOKHOCTDH CO3/IaBaTh IMOJIb30BATENbCKUE KJIACCHI JIJIT WC-
KJioueHnil. PelenT mpocToil: Ha OCHOBE OJHOTO M3 KJACCOB UCKJIIOUEHUN
[yTeM HacjiefoBaHus cosmaercst kiaacc. OObeKT, CO3MaHHbII Ha OCHOBE Ta-
KOTO KJacca, MOXKET MCIOJIh30BAThCSI TPHU TeHEPUPOBAHUN UCKITIOUNTENh-
HBIX cuTyaruii. Hampumep, B kauecTBe CymepKIacca MOXKEM HCIOJb30BaTh
kyacc Exception, miu, ckaxem, kiacc RuntimeException. B mepBom cirydae nogry-
YUM TI0JIb30BATENbCKUI KJIACC UCKJIIOYEHHUS] KOHTPOJUPYEMOTO THIIA, a BO
BTOPOM — HEKOHTPOJUPYEMOTO TUTIA.

He6oapmas uamocTpanus K CO3JAHUI0 U HCIOJb30BAHUIO II0JIb30BATEIb-
CKHUX KJIACCOB JIJISI UCKJIIOYEHUH 1TpejicTaBieHa B inctunre 11.7.

Jinctunr 11.7. MporpammHbiv kog npoekTta UsingMyExceptionApplication
// Knacc KoHTponMpyemMoro UCKNKYeHUs Co3AaeTca
// HacnepoBaHuem knacca Exception:
class MyException extends Exception{
// 3aKpbiToe YyucnoBoe none:
private int code;
// KoHctpykTop:
MyException(int n){
super();
code=n;
}
// Nepeonpepnenexue metoga toString():
public String toString(){
String txt="WcknioueHue knacca MyException\n";
txt+="Kop ownbkm: "+code+"\n";
txt+=" "

return txt;
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}
}

// Knacc HekOHTPOAMPYEMOro UCKIOYEHHS CO3LaeTCs
// HacneposaHuem knacca RuntimeException:
class MyMistake extends RuntimeException{
// 3aKpbiTOE YMCnoBOE None:
private int code;
// KoHctpykTop:
MyMistake(int n){
super();
code=n;
}
// Nepeonpenenexue metopa toString():
public String toString(){
String txt="WcknioueHue knacca MyMistake\n";
txt+="Kop ownbkm: "+code+"\n";

txt+_"******************************".
= ’

return txt;

}
}

// TnaBHblit knacc:
class UsingMyExceptionDemo{
// Cratnyeckuit MeTog BbIGPACLIBAET KOHTPONUPYEMOE
// vcknioyenne knacca MyException:
static void alpha(int n) throws MyException{
throw new MyException(n);
}
// Cratnyeckuii MeTog BbIGPACLIBAET HEKOHTPOAMPYEMOE
// vcknioyenne knacca MyMistake:
static void bravo(int n){
throw new MyMistake(n);
}

// TnaBHblit MeTOR:
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public static void main(String[] args){
// KoHTponupyemblit Koz (BHELHMI 610K):
try{
// KoHTponupyemblit Kog (BHYTpeHHMUit 6110K):
try{
// Metop Bbibpacsiaet ucknioyerue MyException:
alpha(123);
}
// 0bpabotka uckntoyenus knacca MyException:
catch(MyException e){
System.out.println(e);
bravo(321);
}
}

// 06paboTka uckniouenus knacca MyMistake:
catch(MyMistake e){
System.out.println(e);
}
}
}

B PE3YJIbTATE BBIIIOJTHEHUA IIPOTPAMMBDbI ITIOJIYyYa€M TaKOE:

Pe3ynbTaT BbINONMHEHUS NporpamMmmsbl (M3 nuctudra 11.7)
Wcknioyenne knacca MyException
Kop ownbku: 123

Wcknioverue knacca MyMistake
Kop ownbku: 321

khkkkkkhkhhkkhhhhkkhhhdhhhhdhdd

B mporpamme ommuchIBAIOTCS OTHOTUITHBIE K1acchl MyException m MyMistake. ITpwa-
IUHaIbHasg PasHUIla MeXIY HUMH B TOM, 4TO Kiacc MyException cosmaercs
HacJemoBaHKeM KJacca Exception, a kmacc MyMistake cosmaercst HaciemoBaneM
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k7acca RuntimeException. Y Kaxmoro m3 KJIacCcoOB eCTh 3aKPBITOE TIETOUNCTIEH-
HOe T10J1€ code, 3HAUEHUE KOTOPOTO OTIPEIEJISIETCS TIPU BbI30BE KOHCTPYKTOPA
ksacca. Takske B KasKIOM 13 KJIaCCOB TiepeotipeesisieTcst MeTo toString(), 6iia-
rofapsi ueMy oObeKThI Kilacca MOKHO Tiepe/laBaTh, HalPUMeEp, apryMeHTaMu
meToxy println() (uTo B Iporpamme u fesaercs).

B xumacce UsingMyExceptionDemo ommcanbl ctatudeckue Metozsl alpha() u bravo().
Meroz alpha() BeiOpachiBaeT uckiodeHre Kiaacca MyException, a mertox bravo()
BBIOpAChIBaeT UcKI0YeHne kiacca MyMistake. TTockoJIbKY MOTb30BATENBCKUT
ksacc MyException cOOTBETCTBYeT MCKJIIOYEHUIO KOHTPOJMPYEMOTO THUIA, TO
B omrcannu MeToa alpha() mpucytcTByeT nHCTpyKITHUs throws MyException.

B rsaBHOM MeToze TIpOTPaMMBl TIOCJENOBATEIBHO BBI3BIBAIOTCS METOJIbI
alpha() u bravo(), a renepupyemMbie IIPU ITOM UCKIIOYEHHsST 00pabaThIBAIOTCS
C TIOMOIIIBIO BJIOKEHHBIX MHCTPYKITHIL try-catch.

Pe3iome

— IIpuem oxonuen. Obedenwviii nepepvis.
— Iapv mpanesnuuams sceraem!

Hs x/¢ «Hean Bacunvesuu menaem npogeccuio»

o Jlnsg o6paboTku omuboK (MCKIOUEHNH ), BOSHUKAIOLIMX B IIPOIECCE BbI-
[OJTHEHUST TIPOTPAMMBbI, UCIIOJIb3YeTCst KOHCTPYKIus try-catch. Kontposn-
PYeMBIii KOJI TIOMeIaeTcst B try-0J10K, a 1ist 00pabOTKN BO3MOKHBIX OINIH-
GOK MCIOJIb3YI0TCsI Catch-OJI0K M.

» Kaxpgomy tumy ommbKku cOOTBETCTBYeT olpeesieHHblil Kiaace. Kimaceor
UCKJIoueHuil o6pasyior mepapxuio HacjegoBanusi. Hanbosee BaxHble
Kyraccor: Exception, Error, RuntimeException, n pax npyrux.

»  Ec/u npu BbIIOJHEHNN KOJIa B try-6J10Ke BOZHUKAET OmKOKa, TO BBIIIOJ-
HeHMe KOJIa TIPEKPAIIaeTcsl, aBTOMaTUYECKH CO3/IAETCsI OOBEKT MCKJIIO-
YeHMsI, U OH IepeaeTcs A1 00paboTKu B catch-6J10K, COOTBETCTBYIOMINIA
omubKe JaHHOTO THIIA.

* B kaxmom catch-6J10Ke yKasbiBaeTcst Ha3BaHMsI KJacca st o6pabarbiBa-
€MOro UCKJIIOUeHUs U Ha3BaHue /I 00beKTa UCcKIoueHus. B catch-6i10-
Ke 00pabaThIBAIOTCSA HE TOJBKO COOOIIEHMS YKA3aHHOTO B MHCTPYKIUH
KJIacca, Ho M UCKJIIOYEeHHs MOAKIACCOB JJaHHOTO Kjacca. [locse BBImos-
HEeHUsI KOMaHJI B catch-6/10Ke HauMHAeT BBIMOJHSATHCS CJEAYIONasi moc-
Jle KOHCTPYKIuu try-catch komamga. Ecam npu BbimosHeHun try-6J10Ka
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omrOKN He BO3HUKJIM, TO catch-Os10ku uraopupytores. Takke B try-catch
MHCTPYKIIUU MOKET KCIT0Jb30BaThest 610K finally. Komarbr B finally-6710ke
BBIIIOJIHSIOTCS B JIFOOOM Cllydae — ¥ IPU BO3HUKHOBEHUHU OMINOKHU, U IPU
OTCYTCTBUU OMIMOOK.

JlJ1s1 ICKYCCTBEHHOTO TeHEPUPOBAHUS UCKIIOUEHUS UCTIOJIB3YIOT OTepa-
TOP throw, mocJie KOTOPOTO YKAa3bIBAETCST OOBEKT UCKITIOUEHNST.

Bce uckirouenust nensTcs Ha KOHTPOJIUPYEMble M HEKOHTPOJIUPYEMBIE.
HexoHTposmpyeMbIM UCKIIOUEHUSIM COOTBETCTBYIOT KJIACCHI UCKJIIOUE-
HUH, SBISIONAECS HacaeHUKaMu KjaccoB RuntimeException u Error. Ecom
METOJI MOJKET BBIOPACHIBATh KOHTPOJIHMPYEMOE HCKIIOYEHKEe, KOTOPOe
He oOpabarbiBaeTCst B METO/IE, TO B Ha3BaHUW METO/a YKa3bIBAETCS MH-
cTpyKIust throws, TI0CJIe KOTOPOM YKa3bIBAETCSI KJIacC BBHIOPACHIBAEMOTO
NCKJIIOYEHNA.

MoskHO co371aBaTh 0JIH30BATEIbCKIE KIAaCChl NCKIoueHnt. [losp30Ba-
TeIbCKUIN KJIACC WCKIIOUEHUS CO3/IaeTCs MyTeM HacJeIOBaHUS OTHOTO
13 KJIaCCOB UCKJIIOYEHU.
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MHOIonoTo4YHOE
NMPOrPAMMUPOBAHUE

— Bot yoice dymaeme 06 amom dene?
— Y mens ono ne 8vixooum u3 20106vL.

U3 x/¢ «Ilpuxniouenus lleproxa Xoimca
u dokmopa Bamcona»

B Java ectb BcTpoeHHast NMOAJIEPAKKA JIJISI MHOZONOMOUHOZO NPOZPAMMUPO-
ganus. IIpy MHOTOIIOTOYHOM TTPOrPAMMHUPOBAHUU HECKOJIBKO OJIOKOB PO-
TPaMMHOTO KO/Ia BBITIOJTHSIOTCS OJJHOBPeMeHHO. Takne o/lHOBpEMEHHO BbI-
HoJIHsIeMble GJIOKU TIPOTPAMMHOTO KOJIa Ha3bIBAOTCS nomoxkamu. Jlanee Mbl
TTO3HAKOMUMCH C TeM, KaK B Java MOKHO TIOTOKHY CO3/IaBaTh, M KaK 3aT€M UMHU
YIPABJIATS.

3HaAKOMCTBO C NOTOKaMu
— Kpynmnoe oeno?
— Jlasno maxozo ne 6vino!

Uz x/p «Ilpuxmouenus Illeproxa Xormca
u dokmopa Bamcona»

Kax MuHUMYM € OTHUM TTOTOKOM MBI HESTBHO JIEJIO Y>Ke MMeTN — 9TO TaK Ha-
3bIBAEMBIH 2/1a8HbLIL NOMOK TIPOTPAMMBbI, KOTOPBIN (DaKTUIECKN W €CTh caMa
nporpamma. Terepb HaM MPEJCTOUT HAYUYUTHCS 3aMMYCKATh U3 TJIABHOTO TI0-
TOKa JIPyTUe TIOTOKK, KOTOPbIE MBI Oy/IeM Ha3bIBaTh 00UEPHUMU.

Yro6bl MOHATH MEXAHU3M Pa3PEeIleHKs CTOSIUX Mepej HaMK 3a/a4, UMeeT
CMBIC] abGCTParupoBaThCs OT BTOPOCTENEHHBIX AeTaleil U MOCTapaThCs 10-
HATH, B 4eM K€ BCe-TaKM COCTOMT Hallla KOHeuHas IeJib. B 4acTHOCTH, HaM
HEeoOXO0UMO:

*  ONpeesUTh MPOTPAMMHBIN KOJI, KOTOPBIN OJIKEH BBITTOHATHCS B paM-
KaX 3aIyCKaeMoTO (JI0YepHET0) MOTOKa;

*  3allyCTUTH IPOTPAMMHBIN KO/l B PeKUMe I10TOKA.
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Pesxum 3amycka mporpaMMHOTO KO/a Ha BBITTOJTHEHUE Ba)KeH, TTOCKOJIBKY
IIPOCTO 3AIyCTUTH KOJI HA BBITIOJIHEHWE — Masio. B Takom cirydae peub Oyaer
HJTU O IIOCJIE0BATEIbHOM BBIIIOJHEHUY KOMAH/A. A HaM HeOOXOAUMO, UTOObI
KOMaH/Ibl B JIoUepHEM MTOTOKe BBITIOJHSIINCH OJJHOBPEMEHHO C BBITIOJTHEHUEM
IJIaBHOTO MOTOKA.

[luis penteHuns epBOM 3ajlauM, CBA3aHHOH € OIpe/ieJIeHeM MTPOTPaMMHOTO
KOJa JIUIS1 BBITIOJIHEHUST B JIOYEPHEM IMMOTOKE, HEOOXOAUMO CO31aTh OOBEKT
KJIacca, peanusyioinero uarepdeiic Runnable. B urrepdeiice Runnable o6bsBen
metoz run(). TTpu cozmanmm 0ObeKTa Ha OCHOBE KJIacca, Peai3yoIiero MHTep-
eiic Runnable, orrpenessieTcst kox metona run(). Mimerno kox metozna run() BbI-
TTOJIHSIETCSI TIPY BBITIOJIHEHU Y TIOTOKA. /[ pyruMu cjioBaMu, TIpOTPaMMHBIH KO/,
KOTOPBIH TJIAHUPYETCST BBITIOJHATD B PaMKax /I0YEPHETO MOTOKA, SIBJISETCS
KOIOM MeTojia run() oO6beKTa, CO3aHHOTO Ha OCHOBE KJIACCA, PEATU3YIOIIEro
unrepdeiic Runnable. C mepBbIM TyHKTOM HA TEOPETUYECKOM YPOBHE BOIIPOC
petien. Terepb ocTaHOBMMCS Ha BOIIPOCE 3aITyCKa JIOYEPHETO TIOTOKA.

Jluist 3amycka J04epHero moToka HeoOX0AUMO co3/1aTh 00beKT Kiacca Thread
U BBI3BaTh U3 9TOr0 0O6BeKTa MeTo 1 start(). 3xech Bce mpocto. Ho ecth oaun
MOMEHT: HeOOXOIMMO CBsI3aTh OOBEKT, B METOJIE 1Un() KOTOPOTO peayn30BaH
IPOrpaMMHBIN KOJ[ TIOTOKA, ¢ 00beKTOM KJ1acca Thread, 3 KOTOPOTO BbI3bIBA-
etcst Meto] start() /st 3amycka motoka. Takoe «CBsI3bIBAHUES TTPOUCXOUT
pu co3maHuu oObekTa Kjaacca Thread: apryMeHTOM KOHCTPYKTOPY KJacca
Thread mepemaercst 06bekT ¢ MeTooM run(). o obias cxema. Jlajpire Hayw-
HAIOTCST HIOAHCHI.

AETANN

Cutyaums elle 6onee «M30LLpPEeHHas», HeM MOXET NoKa3aTbCsl Ha NepBbli
B3rna4. eno B ToMm, 4To knacc Thread peanuayeTt uHTepdenic Runnable, HO
TONbKO C NYCTbIM TEOM Ana Mmetoaa run(). MNpoue rosops, B knacce Thread
MeTog, run() onpeneneH Tak, 4To B HEM HET koMmaHg,. C Apyron CTOPOHbI,
€ecnun co3gatb nogknacc nyTeM HacnenoBaHus knacca Thread, TO B 9TOM
noaknacce MOXHO nepeonpenenutb MeTon run() (U COOTBETCTBEHHO,
knacc peanusyeTt nHtepdenc Runnable), y aToro knacca dyaet metog start(),
KOTOPbI MOXHO MCMOJIb30BaTb 4S9 3anycka Ao4yepHero notoka. Moato-
MYy OAMH 13 NyTen co3aaHns Ao4YepHero notoka 6a3mpyeTca Ha co3aa-
HUM noaknacca knacca Thread. Tako NOAX0A Mbl TakKe PaCCMOTPUM.

"n IIOCKOJIBRY ITPAKTUKA ABJIAETCA JIYYIIIUM KPUTEPUEM UCTUHDBI U TIOJATBEPIK-
AE€HUEM TE€OPUH, JaJie€ PaCCMOTPUM HEKOTOPbIE XapaKTEPHbIE IIPUMEPDI CO-
3AaHWA JOYEPHUX ITOTOKOB.
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Cnoco0bl co3aaHNe A04YEePHNX NOTOKOB

— Kaxue sawu coobpaxcenus?
— 3anymannas ucmopus!
— Kax amo eepno, Bamcon!

Us x/@ «Ipuxmouenus Illeproxa Xoamca
u doxkmopa Bamconas

Jlajiee MbI pacCCMOTPUM HEKOTOPbIE, HanboJree XapaKTepHbIe CIocoObI CO3/1a-
HUS B TJIABHOM ITOTOKE JIOYEPHETO MOTOKA.

flBHasa peanusauusa nHtepdgerica Runnable

B paccmarpuBaemoMm fasee mpuMepe OTETHHO OTHICHIBAETCS KJIacc, Peasu-
syromuii uaTepdeiic Runnable, 1 cozpaHHbIil Ha €r0 OCHOBE OOBEKT MEPeAETCS
apryMeHTOM KOHCTPYKTOPY KJacca Thread mpu co3manun 06beKTa 9TOr0 Krac-
ca. PaccMoTpuM mporpaMMHBIN KOJI, TPe/ICTaBIeHHBIN B auctunre 12.1.

Jluctunr 12.1. MporpammHbin kop npoekrta CreatingThreadApplication
// Knacc peanusyer untepdeiic Runnable:
class MyThread implements Runnable{
// Onucaxue metoga run() (nporpaMMHbIit KOZ ANS NOTOKA):
public void run(){
for(int i=1;i<=5;1++){
// OTobpaeHue coobuieHus:
System.out.printn(" foyepHuit notok:\t"+i);
try{
// 3aepXKa B BbINOJHEHUN NOTOKA:
Thread.sleep(1200);
}// 06paboTka ucknioyeHus:
catch(InterruptedException e){
System.out.println("MpepbiBatue goyepHero notoka");
}
}
}
}
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// TnaBHblit knacc:
class CreatingThreadDemo{
// TnaBHblit noToK:
public static void main(String[] args){
System.out.println("HauuHaercs BeinonHeHue nporpammbl");
// Co3panue obbekTa knacca Thread gns 3anycka
// BOYEPHEro NOTOKA Ha BbINONHEHME:
Thread t=new Thread(new MyThread());
System.out.println("3anyckaercs goyepHuit notok");
// 3anyck foyepHero notoka:
t.start();
for(int k=0;k<=5;k++){
// OtobpaxeHue coobuieHus:
System.out.printin("TnasHbiit notok:\t"+(char) (A+k));
try{
// 3aBepiKa B BLINONHEHUN [MIABHOTO MOTOKA:
Thread.sleep(2000);
}// 06pabotka uckntoyenms:
catch(InterruptedException e){
System.out.printn("MpepbiBaHue masHoro notoka");
}
}
System.out.printin("BbinonHeHue nporpammbl 3aBeplueHo”);
}
}

PeBy]II)TaT BbIIIOJIHEHHWA ITPOTrPaMMbl, CKOpP€Ee BCETO, 6y/1eT TaKNM:

Pe3ynbrat BbINOSIHEHNS NpOrpamMmmbl (M3 nuctuHra 12.1)
HaunHaetcs BbinonHeHue nporpammbl

3anycKaeTca JOYepHUi NOTOK

[naBHblit noTok: A

[JoyepHuit notok: 1
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[JloyepHuit notok: 2
TnaBHblit notok: B
[JouepHuit notok: 3
[JloyepHuit notok: 4
TmasHblft notok: C
[JloyepHuit notok: 5
TnasHblit notok: D
[naeHblit notok: E
MmaBHblit notok: F

BunonHeHwenporpaMMb|3aBepmeHo

[Tpoananuaupyem porpaMMHbIil Ko/ B riepByio ouepe/ib 1OCTOMH BHUMAHUS
kJacc MyThread, B kotopom peasuayercst uaTepdetic Runnable. MakTruecku Kiacce
COCTOMT U3 orucanust Mmetoza run(). Meros He UMeeT apryMeHTOB 1 He BO3Bpa-
aet pe3yabrar. B Harreit mporpamMme Koz MeToza run() BEITIOJTHSIETCST B PAMKAX
TOYepHEero TTOTOKa (TIoUeMy 1 KaK 9TO ITPOUCXOIUT — YBUIAM JIajiee).

B metoze run() 3anmyckaeTcs omeparop MUKJIA. 32 KK UK BBIBOJAUTCS
coo01IIeHre O BHIMOJHEHUN JJOYEPHETo MOTOKA ¥ IeJI0YNCIeHHOEe 3HaUeHe
U3 HAaTYPaJbHOTO Psijia yncesa. Mexay BBIBOIOM COOOIIEHMIT BBITOTHIETCS
BpeMeHHas Tay3a mHTepBajoM B 1200 MumncekyHa. /s BRIIOTHEHUS 3a-
NePKKH UCIIOJTb3yeTcs craTndeckuii MeTo sleep() 3 kuacca Thread. Metomom
BBITIOJIHSIETCS 33/I€P’KKA B BBITIOJIHEHUU TIOTOKA HA BpeMsi (B MUJLIIMCEKYH-
nax), epefianaoe aprymeHToM MeToxy. Ilockosmbky MeTos sleep() MOKeT BbI-
GpacwiBaTh KOHTpOJIUpyeMoe coodienre Kiaacca InterruptedException (uckiio-
YyeHe, CBSI3aHHOE C TIPEPhIBAHMEM BBITIOJTHEHUS TIOTOKA), TO BBI30B METO/IA
sleep() BBITIOJIHSIETCSL BHYTPH try-6J10Ka, TI0CJIe KOTOPOTO pasMeliieH catch-6710k
C KOJIOM, BBITIOJIHSIEMBIM TIPYU BO3HUKHOBEHWY UCKJTIOUEHUSI.

AETANN

[o BbinonHeHus catch-6noka geno obbi4HO He moxoauT. Takxe cnemyeT
YYECTb, YTO B NPUHLMNE 00pabOoTKy UCKIIOYEHUS B METOAE main() MOXHO
ObII0 He BbINOJMIHATBL, HO TOr4a B OnNMcaHuu meTtoga main() NpuWnocs 6ol
yKasbiBaTb MHCTPYKLUMIO throws ¢ ykasaHmem knacca InterruptedException mnc-
KIOYEHUS!, KOTOPOE MOXET BbITb BbIOPOLLEHO METOAOM. YTO KacaeTcs
MeToga run(), TO B uHTEpderice Runnable OH 06BABNEH KaK Takon, Y4TO He
BblOpackiBaeT nckoyeHme knacca InterruptedException, noaTomy n onmcax
OH J0J1XEH ObITb COOTBETCTBYIOLLMM 06PA30M.
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B ranaBnom metone nporpammbl (B kiacce CreatingThreadDemo), mipesxzie Bcero,
BBIBOAUTCS COOOIIEHNE O HavyaJie BBIIIOJHEHUST TIPOrPaMMbl. 3aTeM KOMaH-
noit Thread t=new Thread(new MyThread()) cosmaeTcst o6bekT t kiacca Thread. Ham ator
00BEKT HY’KEH [IJIsI 3aITyCKa Ha BBITIOJTHEHHE J0YEPHETO TIOTOKA. APryMeHTOM
KOHCTPYKTOPY Kiacca Thread mepemaercs BoipaxkeHue new MyThread(), KoTopbsiM
co3/iaeTcst aHOHUMHBINA 00bekT Kitacca MyThread. OObeKT t CBSI3aH ¢ 9TUM aHO-
HUMHBIM OOGBEKTOM ¥ TIPH BBITIOJHEHUH KOMAH/BI t.start() HaumHaeT BBITOJ-
HATbCA (B PEKUMe MOYEepPHEro MOTOKA) MPOTPAMMHBINA KO/ MeToza run() u3
YIOMSTHYTOTO aHOHUMHOTO 00bEKTa.

Cpasy nocJie 3ammycka Ha BBITIOJTHEHUE I0YEPHETO MTOTOKA B TJIABHOM TIOTOKE
(B MeToze main()) 3amyckaeTcst omepaTop IUKJIa, B KOTOPOM OTOOPasKaeTCst
COOOIIEHNE O BBIMOJHEHUH TIABHOTO MOTOKA U, KPOME 3TOTO, OYepeIHAsI Jia-
TUHCKast OyKBa, HaurHast ¢ Jutepbl A. Mesky BBIBOJIOM COOOIIEHUI BBITIOJ-
HigeTcs nay3a B 2000 MustncekyH/. st BBITOJIHEHUS 1Tay3bl UCIOTIb3yeM
koMmany Thread.sleep(2000). IIpuuuHbl Mcrob30BaHUS KOHCTPYKIMH try-catch
TaKue e, Kak 1 B ciryyae ¢ MeTo1oM run(). B KoHIIe BBIIIOJTHEHNS] TPOTPaMMBI
oToOpaskaeTcsi COOOIIEH e O 3aBepIeHNN ee PabOoThL.

AETANN

BoipaxeHue (char)(A+k) BbiumcnseTcs Tak: kK kogy cumeona ‘A npnbaens-
€TCs LEe/I0YNCIIEHHOE 3HAYeHne MepPemMeHHOW k, a nmony4eHHoe Leno-
YMCNIEHHOE 3Ha4YeHue npeobpasyeTcs K CUMMBOJILHOMY Buay. [pasuno
npeobpa3oBaHuns LLENoro Yncaa K CUMBOJIbBHOMY BUAY Takoe: YNCNO WUH-
TepnpeTmpyeTcs Kak Ko, CMMBOJIa B KOAOBOM Tabnumue.

Y10 KacaeTca meToaa sleep(), TO OH NPUOCTAHABANBAET BbINOJIHEHNE MO-
TOKa, U3 KOTOPOro Bbi3biBaeTcs. [103TOMyY KOraa MeTog, sleep() Bol3bIBAET-
cs1 B MeToge run(), TO peyb NAeT O MPMOCTAaHOBKE BbINOJIHEHNSI IOYEPHENO
noToka, a Korga meTtof, sleep() BbI3biBaEeTCA B MeToAe main(), TO npuocTa-
HaBNMBAETCS BbINOJIHEHWE MTABHOIO NOTOKA.

XoveTcs MoAYePKHYTh BAXKHBII MOMEHT: TIOCJTe BBITTOJTHEHUST KOMAH/IbI t.start()
novyepHuii (MeTos run()) u rIaBHBIM (MeTo/ Main()) MOTOKYU BBITTOTHSIOTCS TIa-
pasutesibHo. [ToaTOMY COOOIIEHHS OT JOYEPHEro | IJIABHOTO TIOTOKA B OKHE
BBIBO/IA MOSIBJISIIOTCST «BIIEPEMEIIKY». UMCIOBbIE TAPAMETPBI JIJIs BbITIOJIHE-
HUST 33/IEP/KKU JIOYEPHETO U TJIABHOTO TIOTOKOB TTO0GPAHbBI TaK, YTO J0UYep-
HUIT TIOTOK 3aBepIaeT BBIMOJHEHNE PAHbIIe TIABHOTO moToKa. Ho BooOie
TIPY BBITTOJTHEHWY HECKOJIBKUX MTOTOKOB HET TAPAHTUH, UTO IOYEPHIUE TIOTOKH
Oy/lyT 3aBepIlleHbl HA MOMEHT 3aBepPIIeHNUsT IJIaBHOTO TT0TOKaA. [Ipoiie roBo-
ps1, TEOPETUYECKH MOKET OKA3aThCs, YTO B MOMEHT 3aBEPIIEHHS TJIABHOTO
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[OTOKA JIOUePHUE MOTOKK elie OYAyT BBIIOJTHATHCS. [IpOBEpPHUTD, BBITIOIHSI-
€TCsI JTU MTOTOK, MOKHO C TIOMOTI[BIO MeTo/1a isAlive(), KOTOPBIIT BbI3bIBAETCS U3
oObeKTa IoToKa. MeTo 1 BO3BpallaeT pe3yabTaToM 3HaYeHHe true eciim mOTOK
BBHINOJIHsIETCs, U false B mpoTtuBHOM caydae. Ecin HeoOXOMMMO HOKIAThCS
3aBepIIeHNs BbIIOJHEHUSI HEKOTOPOTO II0TOKA, TO U3 00hEKTa 3TOr0 MOTOKA
BBI3BIBAIOT METO join().

@ HA SAMETKY

MeTop, join() MOXeT BblibpacbiBaTb HEKOHTPONMPYEMOE WCKIIOHEHNE
knacca InterruptedException.

Co3paHue NoToKa ¢ UCnoJyib30BaHUEeM aHOHMMHOrO KJlacca

Termepb paccMOTPUM IIPAKTUYECKH TOT Ke IIPUMEP, HO BMECTO SIBHOTO OIIHCa-
HUS KJIacca, peauayiorero warepdeiic Runnable, mpubernem Kk moMoIim aHo-
HUMHOTO 00beKTa aHOHUMHOTO KJIacca, Peau3yoliero JaHHblii mHTepdeiic.
PaccmoTpum riporpaMMHBIHT KOJI, TIPE/ICTaBJIEeHHBIN B TuCTUHTe 12.2.

Jluctunr 12.2. NporpammHbini kog npoekta NewThreadApplication
class NewThreadDemo{
public static void main(String[] args) throws InterruptedException{
System.out.println("HauuHaerca BbinonHeHne nporpaMmsl");
// AprymeHTom KoHCTpyKTOPY Knacca Thread nepepaetcs
// aHOHUMHbIV 0OBEKT aHOHMMHOTO Knacca:
Thread t=new Thread(new Runnable(){
public void run(){
for(int i=1;i<=5;1++){
System.out.printn("JouepHuit notok:\t"+i);
try{
Thread.sleep(4500);
}
catch(InterruptedException e){

System.out.printin("MpepbiBaxue goyepHero notoka");

}
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}
b
System.out.printn("3anyckaetcs oyepHuil notok");
t.start();
for(int k=0;k<=5;k++){
System.out.printin("TnasHbiit notok:\t"+(char) (A+k));
Thread.sleep(2000);
}

// NpoBepka LouepHero notoka:

if(t.isAlive()){
// OKupaHue 3aBeplieHns JOYEPHEro NoToKa:
t.join();

}

System.out.printin("BeinonHexue nporpammel 3aseplueHo”);

}
}

Kak BBITJVIA/IUT PE3YJAbTAaT BbIITIOJTHEHUA ITIPOTrPAMMBI, ITIOKa3aHO HUIKE.

Pe3ynbTaTt BbINOJIHEHUSA NPOrpamMmsbl (U3 nucTudra 12.2)
HaunHaeTca BbINONHEHNE NPOrpaMMbl
3anycKaetca LoYepHuil NoToK
[naBHbIA NOTOK: A

[JouepHuit notok: 1

[naBHblit noTok: B

[nasHblit notok: C

[JlouepHuit notok: 2

[naBHblit notok: D

[naBHbid notok: E

[JoyepHuit notok: 3

[naBHblit notok: F

[JloyepHuii notok: 4

[JlouepHuit notok: 5

BbinonHeHue nporpamMmbl 3aBepLueHo
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[To cpaBHeHUIO C MIPEABIAYIIUM IPUMEPOM MbI BHECM MUHUMAJbHBIE, HO
IoKa3aTeJibHble U3MeHeHMs. B rmepByio ouepe/ib, Mbl HE OMUCBIBAEM KJIACC,
peasymsyonuii maTepdeiic Runnable, a BMecTo aToro npu cosgaHun 00bHEK-
Ta t kiacca Thread B TJIaBHOM MeTOJIe TIPOTPAMMBI APTYMEHTOM KOHCTPYKTOPY
repelaeTcsl aHOHUMHBINA 0OBEKT aHOHUMHOTIO KJiacca. AHOHUMHBINH KJace
cosnaeTcs peanusanueii maTepdeiica Runnable.

Bo-BTOpBHIX, B TJIaBHOM MeTo/e He o6GpabarbiBaeTcsi OmMOKa KJacca
InterruptedException, KOTOpasi MOTEHITMATBLHO MOKET BOSHUKHYTh IIPU BBITIOJIHE-
HUM KoMaHb! Thread.sleep(2000). IToaTomy B onmmcanum metoza main() ykasana
uHCTpyKIu throws InterruptedException.

B-Tperbux, B onucanuu Metoja run() B Koje CO3/laHUsI aHOHUMHOTO 00b-
eKTa aHOHMMHOTO KJacca (apryMeHT KOHCTpyKTopa Kiacca Thread) mpu
BBI30Be MeTo/1a sleep() ykaszano 3nauenue 4500. [TosTomy pu BeITIOTHEHUN
JIOYEPHETO MOTOKA COODIEHHsT 0TOOPAKAIOTCS ¢ UHTEPBAIOM B 45 CEKYH-
nbl. B rmaBHOM MeToze TpoTrpaMMbl (TJIaBHBIN TIOTOK) COOOIIEHUsT 0TOOpaA-
JKAIOTCSI C MHTEPBAJIOM B 2 CEKYH/IbI. XOTsI B TJIABHOM ITOTOKeE (B oriepaTope
LUKJIa) 0TOOpazkaeTcs Ha O4HO coobuienne 60blIe, 4eM B JOYEPHEM, JIETKO
HOHSITh, YTO JOYEPHUI IOTOK JOJIKEH BBITTOJHSTHCS I0JIbIIIE, 4EM TIaBHBIN
MIOTOK.

OpHako 1nepes 0To6paskeHneM MOCTIEAHEro0 COOOMIEHUsT B TJIAaBHOM TIOTOKE
B YCJIOBHOM OIIEPATOpPE MpOBepsieTcst 3HaueHue Bbipaxkenus t.isAlive(). Ecom
3HAYeHNe BBIPAKEHMSA PABHO true, TO AOUEPHUI TIOTOK ellle BBIMOJIHSIETCS,
u torja Oarogapst kKomatze t.join() rIaBHBIN TIOTOK TIPUOCTAHABIMBAET CBOE
BBITIOJTHEHUE /IO TEX 1O, TIOKA HE 3aBEPIIUTCS BITIOJTHEHUE JTOUEPHETO TI0-
TOKA.

[TosTomy T10CIEIHEE COOOIIIEHE U3 TIABHOTO MOTOKA (METO71a main()) BBIIoI-
HSIETCS TIOCJIe 3aBEPINEHU T0YePHEr0 TIOTOKA.

B BETANM

Mockonbky MeToA, join() MOXET BbIBpachiBaTb KOHTPONMPYEMOE NCKIIOHE-
Hue knacca InterruptedException, TO MHCTPYKUMIO BbI3OBA MeToAa join() cne-
nyeT pa3mMeLtaTb MnMbo B try-610ke C NPefyCMOTPEHHOM BO3MOXHOCTbIO
nepexeaTta 1 obpaboTKM UCKIOYEeHNS, NMbo MeTod, B KOTOPOM Bbi3bl-
BaeTCsa MeTOoA, join(), B onncaHmn JOMmKeH coaepxXaTtb throws-MHCTPYKLUMIO
C HasBaHuem knacca InterruptedException. Micnonb3dys Takyld MHCTPYKLUMIO
B ONMMCaHUN METOAA main() Mbl peLaemM cpasy aBe NpobiemMbl: MOXHO HE
ncnosb3oBatb 06paboTKy owmbkK knacca InterruptedException HU NpM BbI3O-
Be MeToAa sleep(), HM Npu BbI3OBE METOAA join().
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CospaHue NoToka C UCMNOoJIb30BaHUEM NAMOAa-BbIpaXeHns

Vcnosb3oBanuie JsiMO/1a-BbIPasKeHIiT HEPEIKO TO3BOJISIET CEIaTh KOJL TIPO-
nte. [l GosblIell HATJISIAHOCTH MBI PACCMOTPHM BCE TOT K€ IIPUMEP, HO Ha
3TOT Pa3 BMECTO aHOHMMHOTO 00hEKTa aHOHUMHOTO KJIACCA UCTIOJIb3YEM JISIM-
6ma-Boipaskenue. VIHTepecyIoNuii Hac KoJI Ipe/icTaBieH B iucTunre 12.3.

Jluctunr 12.3. NporpammHbii koa, npoekta LambdalnThreadApplication
class LambdaInThreadDemof{
public static void main(String[] args) throws InterruptedException{
System.out.println("HauuHaercs BeinonHeHwue nporpammbl");
// ViitepdeiicHolt nepeMeHHOi 3HaYeHneM
// npucBausaetcs nsmbpa-sblpaKeHme:
Runnable r=()->{
for(int i=1;i<=5;i++){
System.out.print(n(" BoyepHuit notok:\t"+);
try{
Thread.sleep(4500);
}
catch(InterruptedException e){
System.out.printin("MpepbiBaxue soyepHero notoka");
}
}
2
// WHtepdeicHas nepeMeHHas nepejaeTca apryMeHToM
// koHcTpykTOpy Knacca Thread:
Thread t=new Thread(r);
System.out.println("3anyckaercs goyepHuit notok");
t.start();
for(int k=0;k<=5;k++){
System.out.println("TnasHeiit notok:\t"+(char) (A+k));
Thread.sleep(2000);

}
if(t.isAlive()){
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t.join();
}

System.out.printin("BeinonHexue nporpammbl 3aBeplueHo”);

}
}

Pesynbrar BITOTHEHNS TPOTPAMMBI OXKUAETCS AaHATOTMYHBIM K TOMY, Kak
3TO OBLIO B IIPEBIAYIIIEM CJIYUAE:

PeaynbTaT BbiNONHEHUS NpOrpamMmmbl (U3 nuctudra 12.3)
HauuHaeTca BbINONHEHNE MPOrPaMMbI
3anyCKaeTca JOYEpHUi NOTOK
[naBHblit noToK: A

[JloyepHuit notok: 1

[naBHbIl NOTOK: B

TnasHblft notok: C

[JloyepHuit notok: 2

[naBHblit notok: D

MnasHblit notok: E

[JouepHuit notok: 3

TnasHblit notok: F

[loyepHuit notok: 4

[JloyepHuit notok: 5

BbinonHeHwne NporpaMMbl 3aBepLIEHD

B manHO# mporpaMme B rJIaBHOM MeToJie OObSBIISETCS TIepeMeHHast I HTHTeP-
deiicroro Tumna Runnable. 3HaueHreM TIepeMEHHON TIpUCBaMBaETCs JIIMO/Ia-
BBIpasKeHUeE, onpeiesisioniee, (pakTUIecKn, KoJl MeTozia run(), BBITIOJIHSIEMOTO
B PaMKaX JIOUYEPHETO TMOTOKA. B pe3ysbrate 9Toi omepaiuyt aBTOMAaTUIeCKH
cosgaercs oObeKT aHOHUMHOTO KJIacca, peajausyomniero nurepdeiic Runnable,
a CChLJIKA Ha ATOT 0OBEKT 3aIMChIBACTCS B TIEpeMEHHY0 I. MeToz run() B 06b-
eKTe Pealn3yercs ¢ KOJOM, OIPEAeIieMbIM JIIMO/Ia-BbIPasKeHIEM.

@ HA 3AMETKY

Mbl  BOCMONb30Ba/IMCb TeM OOCTOATENbCTBOM, 4TO WHTEpdenc
Runnable siBnsieTca dyHkuUMoHanbHbIM. B nHTepdeiice Runnable nmeetcs

438



MHoronoto4yHoe nporpamMmmMmmpoBaHne

€[AVHCTBEHHbIN abCTpakTHbI MeTog, run(). MoaTomy nHtepdencHon ne-
peMeHHOV T1na Runnable MOXHO NPMCBONTL 3HAYEHMEM NIMOAa-BbIpaXxe-
Hue, onpegensgioliee Kog MeToaa, He UMEIOLLLEro apryMeHTOB U He BO3-
BpaLLaoLWero pesynbrar.

WNutepdeiicnas nepemennas r mepefaeTcst apryMeHTOM KOHCTPYKTOPY KJiac-
ca Thread mpu co3manum 0ObeKTa MOTOKA. BO BceM OCTaIbHOM KOJ IOJIKEH
OBITH MOHSITEH YUTATEITIO.

HacnepoBaHue knacca Thread

Kak ormeuasioch panee, B kiacce Thread peasiusyercsi unrepdeiic Runnable,
HO MeTO[T 1un() TaM COJIEPAKUT TYCTOE TENO — TO €CTh MPHU BHITIOJTHEHUN Ta-
KOro MeTozia Hu4Yero He npoucxoaut. Ho npu HacienoBanum kiacca Thread
B IOZIKJIAcCe METO/ 1un() MOKHO MepeotipenesinTb. TakuM 06pasoM, 0O6bEKT
HoJIKJ1acca, Hacseayroiiero kiaacc Thread, Oyzer umerh Kak mMeToj start() st
3aIrycKa MmoToKa, Tak 1 MeToJ run() ¢ KOJIOM, BBITTOJIHSIEMbIM B PaMKax JlaH-
HOTO ToTOKa. IIporpamma, aHaJlOrH4Hast pACCMOTPEHHBIM PaHee, B KOTOPOi
UCTIONb3yeTcs HacaemoBanue Kiaacca Thread, mpeacraBieHa B suctuaTe 12.4.

JluctuHr 12.4. MporpammHbiii kop npoekta ExtendingThreadApplication
// Nopknacc knacca Thread:
class MyThread extends Thread{
// Nepeonpenenenue metoga run():
public void run(){
for(int i=1;i<=5;1++){
System.out.printin(" LoyepHuit notok:\t"+);

try{
Thread.sleep(4500);

}
catch(InterruptedException e){
System.out.println("MpepbiBatue goyepHero notoka");
}
}
}
}

// TnaBHblit knacc:
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class ExtendingThreadDemo{
public static void main(String[] args) throws InterruptedException{
System.out.printIn("HauuHaerca BbinonHeHne nporpaMmsl");
// Co3panue obbekTa knacca MyThread:
MyThread t=new MyThread();
System.out.printn("3anyckaercs gouepHuit notok");
// 3anyck LoyepHero notoka:
t.start();
for(int k=0;k<=5;k++){
System.out.printin("TnasHeiit notok:\t"+(char) (A+k));
Thread.sleep(2000);
}
if(t.isAlive()){
t.join();
}
System.out.printin("BeinonHeue nporpammbl 3aBeplueHo”);
}
}

Pesynbrat BeIOHEHNS TPOTPAMMBI (DAKTUUECKU TaKOH JKe, KaK U B TIPe/Ibl-
nyieM npuMepe (M. TUCTUHT 12.3 U pe3yabTaThl €r0 BBITIOJHEHUS ).

M5!I ncrosib30Bau B JAHHOM ITporpamMMe IIPOCTONH M UHTYUTUBHO ITOHSITHBII
xoz. IToaxmacc MyThread cosmaercst HaceoBanueM Kiaacca Thread. B tesre krac-
ca riepeonpeessiercss Metoz run(). B riiaBHOM MeTojie TTporpaMmbl CO3/1a€TCs
00beKT t kimacca MyThread.

[Ipu cosmanuu 0ObeKTa t KOHCTPYKTOPY apryMEHTHI HE TEPeIaloTcs. ITO
03HAuaeT, YTO MPH BBI30BE KOHCTPYKTOpa cymepkiacca Thread() aprymMeHThI
eMy TakKe He MepeiaioTcsi. B Takom cirydae mpu BbI30Be U3 JAHHOTO 00BEKTa
MeToj1a start() mouck mMertoza run() BBITIOTHSIETCST B TOM ke 00bekTe. [ToaTomy
Ko/1a 13 00beKTa t BBI3bIBAETCST METO/ Start(), TO B peskiMe JI0YePHETO MOTOKA
HAUMHAET BBITIOJTHATHCS METO/ run().

@ HA SAMETKY

Ecnn n3 ob6bekTa t NPOCTO BbI3BAaTL METOZ, run() KOMaHAOM t.run(), TO NOTOK
3anyuleH He 6yget. B Takom cnyyae nporpammHbiin kog metoga run() 6y-
[eT BbINOJHATLCS B INIABHOM NMOTOKE.
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CyIecTBYIOT 1 MHBIE CTOCOOBI PeaTU3aIii J0YePHIX TTOTOKOB. HekoTopbie
etite OYIyT PAaCCMOTPEHBI [TAJIee.

PaboTa c notokamum

Hocne ucmopuu ¢ wacamu s 20mog sepums ecemy,
umo 6wt ckaxceme. Ho, uepm gozomu, xax?!

U3 x/¢p «Ilpuxniouenus lleproxa Xonamca
u doxmopa Bamconas»

ﬂaﬂee Mbl YJI€JUM HEKOTOPOE€ BHUMaHUE coOCTBEHHO pa60Te C ITIOTOKaMMu.
Haunem c IIOTOKa, KOTOprfI 3allyCKa€TCA IMEPBbIM — PE€Yb O I'JIaBHOM II0-
TOKeE.

naBHbIN NOTOK

XoTsi MbI Telepb y:Ke 3HAeM, YTO BBIOJHEHUE ITPOrPpaMMbl HAUYNHAETCS
C BBIIIOJIHEHMS TJIABHOTO ITOTOKA, HO OTKPBITBIM OCTAE€TCSI BOIIPOC O TOM,
KaK MMOJIyYHMTh JOCTYI K 9TOMY MOTOKY. IToJie3HbIM OyeT cTaTudecKuii Me-
Top currentThread() xmacca Thread. PesysibTaToM METO 1 BO3BpAIIaeT CCHLIKY Ha
00OBEKT TOTO TIOTOKA, B IIPOIIECCE BHITOJHEHIS KOTOPOTO BHI3BIBAETCS METOL.
[Toatomy ecsir meToz currentThread() BbI3bIBaeTcst B MeToIe main(), TO pe3yJibTa-
TOM MeTo/1a OyIeT CChlIKa Ha 0ObeKT TJIaBHOTO oToka. HeGobimoii npumep
C TIOJTyY€eHHEM JI0CTYTa K 00bEKTY TJIABHOTO MTOTOKA TIPEJCTABJIeH B JIMCTHH-
re 12.5.

Jluctunrr 12.5. Nporpammubiii kop npoekta MainThreadApplication
class MainThreadDemo{
public static void main(String[] args){

// 06beKTHas nepeMeHHas AnA 3anucK CCbINKM Ha NOTOK:

Thread t;

// Nonyyexue ccbinku Ha 06LEKT MABHOTO NOTOKa:

t=Thread.currentThread();

// OTobpaxeHue nHbopMaLyuu o notoke:

System.out.println(t);

// i3meHeHme umeHn notoka:

t.setName("nasHbli notok");
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// 3a5aeTcs NPUOPUTETHOCTb NOTOKA:
t.setPriority(7);

// 0To6paxeHue MHGOpPMALMK 0 MOTOKE:
System.out.println(t);

B pesysbraTe BBIIOTHEHUS IPOrPAMMBbI B OKHE BBIBOJIA IOSIBIISIIOTCS CJIELY-
fotne coOOIEeHNST:

Pe3ynbTaTt BbINOJIHEHUSA NPOrpamMmmsbl (U3 nucTudra 12.5)
Thread[main,5,main]
Thread|[InaBHbiii noTok,7,main]

B mporpamme oObsiBiisieTcst iepeMenHast t kiacca Thread, 3HaueHmeM KOTO-
POl TPUCBAMBAETCS PE3YJIbTAT BBI30BA CTATHUECKOTO MeTozia currentThread() u3
kuacca Thread. B utore mepemenHast t 3HaY€HUEM MTOJYYAET CCHLIKY HA OOBEKT
MOTOKA, B KOTOPOM BbI3bIBasicss MeToj currentThread() — B IaHHOM cirydae 3To
06beKT rmaBHoOro nmoToka. ITockosbky B Kiacce Thread miepeonpesniesien MeTO/
toString(), To 06BEKTHI KJIacca MOKHO TI€pelaBaTh apryMeHTOM B MeTojt println().
B pesysbrate orobOpaskaercst HeKoTopast mosie3Hast HHGOPMAIUs O MOTOKE:
nocJie KJaro4eBoro cjosa Thread B KBagpaTHBIX CKOOKAX 0TOOPAsKAETCST HA36A-
HUe NOMoKa, npuopumem nomoxa v pynna, K KoTOpoil OTHOCUTCS MOTOK.

A DETANM

HasBaHue notoka npeacTtaBnsieT cobor TeKCToBOe 3Ha4YeHune, UOeHTU-
durumpyiollee NoTok. Y raBHOro notoka no yMoa4aHuio Ha3BaHme main.
Y kax[0oro notoka eCtb NPMOpPUTET — LLENI0YNCNEHHOE 3HAYeHE B ana-
nasoHe ot 1 A0 10. Co6CTBEHHO CaMO 3HaYEHWE He CTOSb NPUHLUMANASb-
HO, HO NPU «KOHKYPEHLMN 332 PECYPChbl» Pa3HbIX NMOTOKOB MMEET 3Ha-
YyeHue, y Kakoro notoka npuoputeT 6onblue. s rnaBHOro rnotoka no
YMOJTHYAHUIO MPUOPUTET PABEH 5.

Takxe NoToKn pasbuBatoTCst Ha rPynMbl NOTOKOB (HEKOTOPLIE Onepaumm
MOFYT BbINOJIHATLCSA Ccpa3dy OJis BCEWN rpynrbl NOTOKOB). [MaBHbIN NOTOK
OTHOCUTCS K Fpyrnne main.

Komanzofi t.setName("MnasHblit notok") raiaBHOMY TIOTOKY TIPUCBAaWBaeTCs HOBOE
UMs, a C TIOMOIIbI0 KoMaHAB! t.setPriority(7) 3amaeTcs HOBOe 3HAYeHWe IS
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[IpUOpHUTETA TIABHOTO 1moToKa. C IIOMOIIBI0 KOMaH [bI System.out.println(t) oTo6-
pakaioTCa HOBbIE€ CBEJEHMA O IIOTOKE.

MeTtoabl onga paéoTbl C NOTOKaMu

Ectb OIIPpEAETIEHHOE KOJMMYECTBO METOAO0B, IPpE€JHA3HAYECHHbIX [IJIA pa60TbI
¢ motokaMu. YacTp n3 METOA0B MbI YK€ NCITIOJIb30BaJIN. Heb6oubI101i ciucok

TaKUX METOJI0B (BKJIIOYAs U y’Ke MCIIOJIb30BABIINECS HAMU METOIbI) MIPeji-
CTaBJIEHBI M KPATKO OTMMCAHBI B Tabu. 12.1.

Ta6n. 12.1. Metoapl onsa paboTbl C NOTOKaMU

Meron

Omucanne

activeCount()

MeTOI[OM BO3BPAIlA€TCA KOJIMYECTBO aKTUBHBIX ITIOTOKOB B TPYIIIIE

checkAccess()

MeTO[[ TIO3BOJIAET BBITIOJIHUTD IIPOBEPKY Ha IIPEAMET TOT'0, MOKET JIU
yKaSaHHbIﬁ MOTOK OBITH N3MEHEH BBIIOIHAEMBIM IIOTOKOM

currentThread()

MeTo71 BO3BPAIIIAET PE3YIHTATOM CCBIIKY Ha 0OBEKT TEKYIIETO OTOKA
(II0TOKA, B KOTOPOM BbI3BIBAETCS METOM)

enumerate()

Merton npesiHa3HaueH JJist KOMTUPOBAHUS B MACCUB CCHLIIOK HA BCE AaKTUBHbIE
TIOTOKH B TAHHOI TPyTITIE TIOTOKOB (1 ee MOATPYIIIax)

getld()

MeTo/10M B KauecTBe pe3yJ/IbTaTa BO3BPAIAETCS UIEHTU(HUKATOP MOTOKA —
1eJI0€ YHCJI0, UACHTH(PUITUPYIOIIEe TOTOK

getName()

Mertoz B KauecTBe Ppe3yJibTaTa BO3Bpallla€T NUMs IIOTOKa

getPriority()

Meroz Bo3BpaIaeT pe3yJIbTaTOM IPHOPHUTET MOTOKA (11eJI0€ YHCII0
B Marasone 3Hayenuii ot 1 710 10)

getState()

Merto/ B KauecTBe pe3yJIbTaTa BO3BPAIAeTCsi 00BEKT, OIPE/IeISIONINIT CTaTyC
MOTOKA

getThreadGroup()

PesysibTaTroM METO/Ia SIBIISIETCS] OOBEKT, OTPE/IeISIONINET TPYIILY,
K KOTOPOII TIPUHA/JIEXKHUT TOTOK

holdsLock()

Meron B KauecTBe pe3yJIbTaTa BO3BPAIAETCS JIOTIIECKOe 3HAUEHITE,
OITIPEJIENSATONIEE, YAEPKUBAET JIH METOZ MOHUMOP (CTIEIINATBHBII OOBEKT,
UCIIOJIB3YEMBIH /751 OJIOKMPOBKU HEKOTOPOTO PECYPCa C 1EIIbIO HEOIY IIEHUST
o6parieHus K HeMy cpasy HECKOJBKUX METOJIOB)

interrupt()

MeTOI[ TpeaHa3Ha4Y€eH [JId BBITIOTHEHWA IIPEPbIBAHMA ITIOTOKA

interrupted()

MeTo/1 HCTIOIb3YETCSI JJIs1 TIPOBEPKH TOTO, GBI JIN TIOTOK [IPEPBaH.
IIpu aTOM MeHsIeTCs CTaTyC OTOKA (B OTHOIIIEHVH [TPEPHIBAHIIS )

isAlive()

Meroz nist OIpe/ie/ieHus TOro, akTUBEH JIU TIOTOK

isDaemon()

IIpoBepKa TOTOKA Ha IPEMET TOTO, SIBJISIETCS JIH OH 0eMOH-NOMOKOM
(TaKue MOTOKK 0OBIYHO BBIIOJIHSIOTCS B (DOHOBOM PEKIMe U aBTOMATHYECKU
3aBepINAOTCS TTPU 3aBEPIIEHNH IJIABHOTO MTOTOKA)

isInterrupted()

MeToz HCTIOB3YEeTCs UIST IPOBEPKH TOTO, GBI JIH TIOTOK TIPEPBAH.
ITpu aToM craTyc oTOKA (B OTHOIIEHUY TIPEPBIBAHNST) HE MEHSIETCSI

join()

Boi3os meTona TIPUBOAUT K TOMY, YTO IIOTOK, B KOTOPOM BbI3bIBA€TCA METO/,
OJKMIAET 3aBEPIIECHNMA ITOTOKA, U3 0OBeKTa KOTOPOTO BbI3BIBAETCSA METO/T
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Merton Onucanne
notify() IIpu BbI30BE METO/IA OJIMH 13 TIOTOKOB, HAXOSIINXCS B PEXKIME OXKHIAHUS
(JUTsI IOJTy9eHUsI IOCTYTIA K PECYPCY ), IEPEBOAUTCSI B PEKUM BBITIOJTHEHIST
notifyAll() IIpu BbI30BE METO/Ia BCE TIOTOKH, HAXO/SIIMECS B PEKIME OKH/IAHUST
(71151 IOJTyIeHUST IOCTYTIA K PECYPCY ), TIEPEBO/ISITCS B PEKUM BBITTOJTHEHUST
run() MeToz ¢ KOZ10oM, BBIIOJIHAEMBIM B paMKax II0ToKa. OIpesessaeT ToUKy BXo1a
B ITOTOK
setDaemon() MeToz I03BOJISIET ONIPEIETUTD TTIOTOK KaK 0eMor-nomok (0coObIi BT

TIOTOKOB, KOTOPbI€ aBTOMATUYE€CKU 3aBEPUIAIOTCS IIPU 3aBEPUIEHNN
BBITIOJIHEHUA TJIaBHOTO ]'IOTOKa)

setName() Mertoz 103BoJIsIET 33/1aTh HA3BAHNE JIJIST TIOTOKA
setPriority() Mertoz npesiHasHadeH /I IPUCBAMBAHNS 3HAUCHUS IIPHOPUTETY IOTOKA
sleep() Merto/1 1103BOJISIET IPUOCTAHOBUTD BBITIOJTHEHHE MTOTOKA. APryMEHTOM

METOALY IEPEAETCA 1EJI0€ YUCIIO, OIIPEAE/ISAIOIIEE BPEMST (B MI/IJI]II/ICeKyH,HaX)
IIPUOCTAHOBKU B BbIIIOJIHEHWUU TIOTOKA

start() MeToj1 BbI3bIBAETCSI IIPU 3AITYCKE IOTOKA Ha BBITIOJHEHIE
wait() Mertoj npeiHa3HaveH JJist IePEBO/Ia TIOTOKA B PESKIM OKUAHUST
(TIpH TIOJTY9eHIH IOCTYTIA K PECYPCY)
yield() MeTo/10M MTOCBIJIAETCST CUTHAJT JIUCTIETYEPY TTOTOKOB, YTO TEKYIIUI TOTOK

TOTOB YCTYHUTDb UCIIOJIb30BaHUE IIpoleccopa B I10JIb3y APYIUX IIOTOKOB

HeKOTOpre N3 NMPpUBEAECHHBIX METOJ0OB NUMCEIOT Pa3HbI€ BEPCUU, HEKOTOPbIC
BI)I6paCbIBaIOT KOHTPOJIMPpYyEMbIE€ NCKIIOYEHUA. HOHHTHO, 4TO IIPU HCIIOJIb-
30BaHUM TOTO MW WHOTO METO/JIa TaKM€ MOMEHTbBI CJEAYET IIPUHUMATb BO
BHHUMaHUeE.

[IpuBeneHHBINA CTUCOK (XOTS OH U HETIOJHBIN ) METOIOB IS pa60TbI C IIOTO-
KaMU [O3BOJISIET COCTAaBUTh HEKOTOPOE TIpeJicTaBIeHe 00 omepaIusax, KOTo-
pble BBITIOJHAIOTCS C IIOTOKAMU.

Co3paHne HeCcKoJIbKUX NOTOKOB

Janee paccMOTpUM HEOOJIBLION IIPUMED, B KOTOPOM CO3AETCSI HECKOJIBKO
JIOYEPHUX ITOTOKOB. [IJIsT co3aHusI IOTOKOB OINKChIBaeTcst Kiaace MyThread, siB-
Jgionuiics moakaaccoM kiacca Thread. Koa xmacca MyThread onmcan Taxk, 4To
cosmanmne oObekTa Kiaacca MyThread mpuBOAUT K 3aIyCKY JOYEPHETO TIOTOKA.

Kaskiplii OTOK BBIBOAUT B KOHCOJIBHOE OKHO co00IIeHus. Meskity BbIBO-
JIOM COOOTIEHN T BBITIOJIHSIETCSI TPHOCTAHOBKA BBITIOJIHEHUST TTOTOKA. Bpemst
IPUOCTAHOBKY BBITIOJIHEHUST TTOTOKA SIBJISETCS CJIYYaiiHbIM (B /[Mania3oHe
ot 1 710 3 cexyHa). A Tenephb MpoaHATU3UPYEM TTPOTPAMMHBIN KO/ B JIVIC-
tunre 12.6.

444




MHoronoTo4Hoe NnporpaMmMmnpoBaHme

Jincturr 12.6. NporpammHbiii ko npoekta MultiThreadApplication
// Vimnopr knacca Random:
import java.util.Random;
// Nopknacc MyThread co3gaerca HacnegoBaHuem
// cynepknacca Thread:
class MyThread extends Thread{
// KonuyecTso coobuieHui:
private int count;
// KoHcTpykTop:
MyThread(String name,int count){
// Bbi30B KOHCTPYKTOpa Cynepknacca:
super(name);
// 3HaueHwe UenoYncneHHoro nons:
this.count=count;
// 3anycK noToka Ha BbINoNHeHUe:
start();
}
// Nepeonpegenenue metoga run():
public void run(){
// OTobpaxeHue coobuieHus o 3anycke notoka:
System.out.println("BeinonHsetcs notok "+getName());
// Co3panue obbekTa knacca Random
// BN TeHEPUPOBAHMS CNYYalHbIX Yncen:
Random rnd=new Random();
// Onepartop uukna, B KOTOPOM BbIBOAATCA COOBLIEHNUS:
for(int k=1;k<=count;k++){
System.out.print{n("Coo6wenue ot notoka "+getName()+":\t"+getName().charAt(0)+k);
try{
// 3apepxKa B BbIMOAHEHUH MOTOKA:
Thread.sleep(1000+rnd.nextInt(2001));
}
catch(InterruptedException e){
System.out.println("MpepbiBaxue notoka "+getName());
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}
}

// CooblueHue 0 3aBeplueHNM BbINOHEHNS NOTOKa:
System.out.print(n("Motok "+getName()+" 3aBepuweH");
}
}

// [naBHblit knacc:
class MultiThreadDemo{
public static void main(String[] args) throws InterruptedException{
System.out.println("HauuHaer BbINONHATLCS TNaBHbIA NOTOK");
// Co3paxue 00beKTOB — 3amyck NOTOKOB:
MyThread A=new MyThread("ALPHA"5);
MyThread B=new MyThread("BRAVO",3);
MyThread C=new MyThread("CHARLIE",7);
// CooblueHus raBHoro notoka:
for(int k=1;k<=4;k++){
System.out.println("CoobueHue ot rasHoro notoka: \t"+k);
// 3aBepxKa B BbIMOAHEHUU NOTOKA:
Thread.sleep(2000);
}
// OXuzaHue 3aBepLIeHUA JOYEPHMUX NOTOKOB:
if(A.isAlive()){
A.join();
}
if(B.isAlive()){
B.join();
}
if(C.isAlive()){
C.join();
}
// CooblyeHue o 3aBepLIeHNM [MIABHOTO NOTOKa:
System.out.printIn("InasHbii notok 3aBepweH");
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Pesyabratr BuIOIHEHUSA TPOrPaMMBI (C y4eTOM MCIIOIb30BaHNs reHepaTopa
CJIYUIANHBIX YUCET) MOKET OBITH TAKUM:

Pe3ynbTaT BbINOJIHEHUSA NPOrpamMmmbl (U3 nuctudra 12.6)
HayuHaeT BbINONHATLCS TMaBHbIA NOTOK
Boinonnsetca notok ALPHA
CoobuieHue oT rmasHoro notoka: 1
Boinonxsetca notok BRAVO
Boinonnserca notok CHARLIE
CoobueHue ot notoxa BRAVO:  B1
CoobLeHue ot notoka CHARLIE: (1
CoobueHue ot notoka ALPHA: A1l
CoobueHue ot notoxa BRAVO: B2
Coobuenue ot notoka ALPHA: A2
Coo6lueHKe OT IMaBHOTO NOTOKA: 2
CoobueHue ot notoka ALPHA: A3
Coobuenue ot notoka CHARLIE: (2
Coo6luieHKe OT rMaBHOTO NoToKa: 3
CoobueHue ot notoxa BRAVO: B3
Mook BRAVO 3aBepuueH

CoobLeHue ot notoka CHARLIE: (3
CoobueHne ot notoka ALPHA: A4
CoobuieHwe OT raBHOro NoToKa: 4
CoobLeHue ot notoka ALPHA: A5
CoobueHne ot notoka CHARLIE: C4
Motok ALPHA 3asepluen
CoobLeHue ot notoka CHARLIE: (5
CoobueHne ot notoxa CHARLIE: (6
Coobuenue ot notoka CHARLIE: C7
Mook CHARLIE 3aBepueH

[naBHbIA NOTOK 3aBepLUeH

B xmacce MyThread B 3akpeITOE II€JIOUMCICHHOE TIOJNE count 3amMCHIBAETCS
3HaYeHWe, OIMPEIESIoNee KOMMIECTBO COOOIeHMd (He cuYnTasi TEepBOTO
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U TTOCJIETTHETO ), KOTOPBIE BBIBOASITCS B KOHCOTTBHOE OKHO TP BBITIOJTHEHUH TT0-
TOKa. 3HAYEHHE T0JIs OTIPEIETISIETCST IPU CO3[[aHNK 0OBEKTa C MTOMOIIBIO BTO-
pOro apryMeHTa, KOTOPBIH TepeaeTcsi KOHCTPYKTOpY. IlepBbiM aprymMeHTOM
KOHCTPYKTOPY TIepe/laeTcss TEKCTOBOE 3HauUeHNe, KOTOPOEe 3aTeM IepeaeTcs
KOHCTPYKTOPY CyTepkiacca (KOTOPbIM, HATIOMHUM, sBJIsieTcst Kiacc Thread).

AN BETANM

KoHcTpykTOp Knacca Thread uMeeT HECKONbKO Bepcuii. B yacTHOCTU, MOX-

HO BbI3bIBATb KOHCTPYKTOP knacca Thread:

+ 06e3 aprymMeHToB — co3paeTcsd oO6bekT noTtoka ¢ napametTpamMm no
YMONYaHWIo;

+ C TEeKCTOBbIM apryMeHTOM — TakoW aprymMeHT 3afaeT HasBaHue NoTokKa;

+ C aprymMeHToM, siBAsiowmMcs 06bekToM knacca, peasmaylowmmM UH-
Tepdenc Runnable — Takoi aprymeHT cogepXuT MeTog, run(), Kog, KoTo-
POro BbIMOSHAETCS B NOTOKE;

+ MOXHO nepenartb NepBbIM apryMeHTOM OOBEKT C METOAOM run(), @ BTO-
pbIM — TEKCTOBOE 3Ha4YeHue, onpenensollee HaspaHme NoToka.

CyLLEeCTBYIOT U Apyrue Bepcumn KOHCTPYKTopa knacca Thread.

Taxum o6pasom, pu co3pannn o0bekTa Kiacca MyThread mepBBIM apryMeHTOM
KOHCTPYKTOPY IIePeJaeTcsi Ha3BaHUeE MMOTOKA, 4 BTOPHIM apryMeHTOM YKa3bl-
BAeTCsT KOJIMYECTBO «OCHOBHBIX» COOOIIEHUIT, 0TOOPasKAEMbIX B KOHCOJIBHOM
OKHE TIPU BBITIOJHEHUU TIOTOKA. bBojiee TOro, MOCKOJIbKY B KOHCTPYKTODE
kzacca MyThread BbitosiHsTeTcst KoMana start(), To cosmanue oObeKTa Kiacca
MyThread o3HayaeT aBTOMAaTHYECKUH 3aTyCK JJOYEPHETO TIOTOKA.

[Ipu BBIMOTHEHUN OYEPHETO TIOTOKA BBITIOJIHIETCS KO/ MeTo/a run(), omm-
canHoro B kyacce MyThread (3T0 Ha camoM JieJie riepeoripeieieHre MeToza run()
u3 kuacca Thread). B tene merona run() komanoii System.out.println("Bbinonxserca
notok "+getName()) otoGpaskaercst coobiieHne 0 3aIycKe MOTOKa. Pe3yibratom
uHCTPYKIuK getName() siBsisieTcst uMst TOTOKA (TO, YTO OBLIO YKA3AHO MPHU CO-
3nannu o6bekra Kiaacca MyThread). Komaroii Random rnd=new Random() cozmaercst
o6bexT md kmacca Random.

@ HA 3AMETKY

[nsa ncnonb3oBaHus knacca Random B Hawane nporpaMmmbl MHCTPYKUMEN
import java.util.Random BeINONHAETCSA MMNOPTUPOBAHWE JAHHOMO Kiacca.

C momorpio 06bekTa Md MbI F€HEPUPYEM CJIydailHble YMCjIa: B KOMaH/E
Thread.sleep(1000+md.nextInt(2001)) wmcmomp3oBano BeIpaskerue md.nextInt(2001),
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3HAYeHNEM KOTOPOTO ABJIETCS CIyJalHoOe 11eJI0e YICTI0 B TUama3oHe 3Have-
Huii ot 0 10 2000. TakuM 06pa3oMm, MpH BHITIOJTHEHUH OTOKA MEKIY cO00TIe-
HUSMU BBINIOJIHAETCS BpeMeHHas 3a/ieprKKa ITPOJOJIKUTEIbHOCTBIO OT 1 710 3
cexyH/ (pe3ysibTaToM Bhipaskenust 1000+rmd.nextInt(2001) siBsisietcs 1esoe umc-
JI0 B inana3zone 3HaveHnit ot 1000 1o 3000). Camm co00ITeHNs OTO6pa>KaIOTC5I
B oreparope IuKJa KoManoit System.out.println("CoobweHue ot notoka "+getName()+":\
t"+getName().charAt(0)+k), B koTopoii Beipaskerue getName().charAt(0) s3maueHmEM
BO3BpalllaeT MepBbIii CHMBOJI B HA3BaHUU MTOTOKA.

AETAJN

MeTtonom getName() BO3BpaLLaeTcs TEKCTOBOE 3HAYEHME C HA3BaAHUEM
noTtoka. N3 atoro TekcTa Bbi3biBaeTCa MeTop, charAt() ¢ aprymeHTom 0.
MeTopn charAt() pe3ynstaTtoM BO3BpaLlaeT CMMBOA U3 TEKCTOBOW CTPO-
KW, KOTOPbIN MMEET MHOEKC, NepedaHHbIi aprymeHTomM metony. os-
TOMY MHCTpYKumen getName().charAt(0) BO3BpaLLAaEeTCSH NEPBLIN (C HYNEBbIM
WHAEKCOM) CMMBOJ1 B Ha3BaHUN NMOTOKa. DTOT CMMBOJ AOMNUCLIBAETCSH
K npenblioyLlen TEKCTOBOW CTpPOke. 3aTeM K 3TOW TEKCTOBOW CTPOKE
[ONUCbIBaeTCs 3Ha4YeHMe MHOEKCHOW nepemeHHom k. B utore coobuie-
HWe J0YepHEro NoToKa CoAepPXMT Ha3BaHMe NoToka, a Takke KOMOUHa-
LMIO 13 NepBOi OyKBbl B HA3BAHMN NOTOKA M MOPSAKOBbINA HOMEpP CO00-
LEeHUS.

[To 3aBepriieHUY BBITTIOJTHEHUST IIOTOKA KOMaH 1011 System.out.println("Motok "+getNa-
me()+" 3aBepweH") oTOGpaKkaeTcsi COOTBETCTBYIOIIEE COOOIIEHIE.

B rmaBHOM MeTOzIe TporpaMMBbI co3matoTcst 00bekThI A, B 1 C kmacca MyThread.
[Ipu cosmanum 0GBEKTOB aBTOMATHYECKH 3AIYCKAIOTCS 0YEPHIE MTOTOKH.
[maBHBIN TOTOK € MHTEPBAJIOM B 2 CEKYH/BI TaK)Ke BBIBOIUT CEPUIO c000-
meHnii. 3aBepileHne rJIaBHOTO MTOTOKA MTPOMCXOAUT ITOCIE 3aBEPIIEHUS BCEX
JIOYEPHUX MTOTOKOB.

Co3paHune nemMoH-NoToKa

EcTb crienuasibibiil THUIT TIOTOKOB, KOTOPbIE HA3BIBAIOTCST 0EMOH-NOMOKAMU.
OGBIYHO TaKWe TIOTOKH BBITIOJHSIOTCS B (DOHOBOM PeKUMe U HTPAIOT HEKO-
TOPYIO <«BCIOMOTATEJLHYIO» POJIb 10 «OOCTYKUBAHUIO» IPYTHX TTIOTOKOB.
['naBHast 0COGEHHOCTD JIEMOH-TTIOTOKA COCTOUT B TOM, YTO TIPU 3aBEPIIEHUN
TJIABHOTO TTOTOKA JIEMOH-TIOTOK 3aBEPIIAETCS aBTOMAaTUYECKU. B HEKOTOPBIX
cJlydasix Takue MOTOKHM ObIBAIOT OYEHb I0JIE3HBIMHU. J{aiee MbI pacCMOTPUM
HeOOJIBITIOH TIPUMep, CBSI3aHHBII C UCIIOJB30BAHUEM JIEMOH-TIOTOKA.
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M51 paccMOTPUM 33129y O BEIYUCJIEHUH CYMMBbI HATYpaabHbIX uricest. Ho mpo-
rpaMMy OPraHU3yeM C IPUBJIEUEHUEM JJOYEPHETO IEMOH-TIOTOKA. A UMEHHO,
[IPU 3aIlyCKe TPOrPaMMBbI 3aITyCKaeTCst IEMOH-TIOTOK, B KOTOPOM, COOCTBEH-
HO, TIPOMCXO/IUT BBIYKMCJIEHUE CYMMbI HaTypasJbHBIX uncesn. Kasknoe HoBoe
3HaYEHUe IS CYMMbI 0TOOpakaeTcsi B KOHCOJbHOM OKHe. OHOBPEMEHHO
U3 IJIABHOTO MOTOKA 0TOOPasKAETCs ANATOr0BOE OKHO, B KOTOPOM TOJIb30Ba-
TeJTh TOJKEH HakaTh oy u3 AByX KHOMOK (Yes nim No). Ecin mosp3oBa-
TeJTh HAXKUMaeT KHOTIKY NO, TO OKHO 3aKPBIBAETCS, HO TIPOIECC BEIYNCICHUS
CYMMBI TTPOJIOJIZKAETCS, M OKHO C IByM$ KHOTIKAaMU TIOIBUTCSA cHOBa. Bee aTo
MIPOJIOJIZKAETCS IO TeX TI0P, TTOKA MO0JIb30BATEb He HAKMET B OKHE KHOIIKY
Yes. UToObI MOHSITH, KaK TaKasi CXeMa PEAJU3yeTcsi B IPOrPAMMHOM KOJIE,
paccMOTPUM MporpaMMmy u3 guctunra 12.7.

Jlucturr 12.7. NMporpammHbiii kog, npoekta DaemonThreadApplication
// Cratnueckuit umnopr:
import static javax.swing.JOptionPane.*;
class DaemonThreadDemo{
public static void main(String[] args) throws InterruptedException{
// Co3naxue obbeKTa Ans oyepHero notoka. Mepsslit
// apryMeHT KOHCTPYKTOpa ABNAETCA NAMOAA-BbIPAKEHHEM,
// BTOpOIt apryMeHT — Ha3BaHue NoToKa:
Thread t=new Thread(()->{
// VHzeKcHas nepemeHHas u
// nepeMeHHas InA 3anucu CyMMbl YuCen:
int k=1,5=0;
// BeCKOHEeUHbIN LKA AN BbIYUCAEHUS CYyMMbI:
while(true){
// OtobpaeHue coobuieHus:
System.out.println(Thread.currentThread().getName()+": "+s);
try{
// 3anepxKa B BbINONHEHUN NOTOKa:
Thread.sleep(1000);
}// 06paboTka ncknioyeHus:
catch(InterruptedException e){}
// NpnbaBnexue cnaraemoro K cymme:
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s+=k;

// YBenuyeHue 3HaYeHUs UHLEKCHON NepeMeHHOI:

k++;
}
},"Bbiyucnenue cymmbl");
// Cratyc pemoH-notoka:
t.setDaemon(true);

// NlepemeHHas gna 3anucy pesynstar

// Bbibopa nonb3oBarens (Haxaras kKHONKa):

int res;
// 3anycK noToka Ha BbINONIHEHUe:
t.start();
// 0To6paxeHue A1anoroBoro okHa:
do{
// 33BepXKa B BbIMONHEHUU NOTOKA:
Thread.sleep(3000);

// 0TobpaxeHue OKHa 1 3anoMUHaHKe

// Bbibopa nonb3osarens:
res=showConfirmDialog(null,
// TeKcT B OKHe:
"3aKOHYUTb BLIYUCTIEHME CyMMbI?",
// HasBaHue okHa:
"Cymma uncen",
// KHomku B OKHe:
YES_NO_OPTION);
}while(res!=YES_OPTION);

[Ipn 3amycke mporpaMMbI Ha BBITIOJHEHNE TOSIBIISETCS UATIOTOBOE OKHO,
npenacTaBiaenHoe Ha puc. 12.1.

Ecmm naxats kHOTIKY NO MM 3aKPBITH OKHO IIETYKOM Ha CUCTEMHOM K TOT-
pamme B TPaBOM BepXHEM YTJIy OKHA, OKHO 3aKPBIBAETCS, HO Yepe3 3 CEeKyH/IbI
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mnosiBJisieTcst cHoBa. Bee ato BpeEM: C MHTEPBaJIOM B 1 CEKYHY B KOHCOJIbHOM
OKHE IIOABJIAETCA COO6IH€HI/I€ C OYEPEAHBbIM 3HAYEHUEM [IJIA CYMMBbI, KaK I10-
Ka3aHO HMXeE:

:O,cMMa aneen -
_? SAKOHUHTE BEIMHCIEHHE CYMMBLIT
i

Puc. 12.1. B npouecce BbINOHEHUs NPOrpamMmbl Nepruoanyecky oTobpaxaercs
OManoroBoe OKHO C [IBYMSI KHOMKaMM

Pe3ynbTaTt BbINOJIHEHUS NPOrpamMmmbl (M3 nucTuHra 12.7)
Bbluncnenue cymmel: 0

Bbluncnenue cymmbl: 1

Bbluncnenue cymmsl: 3

Bbluncnexue cymmsl: 6

Bbluncnenue cymmbl: 10

Bbluncnenue cymmel: 15

Bbluncnenue cymmel: 21

Bbluncnenue cymmol; 28

Tak mpomosskaeTcs 0 TeX TOp, OKA TTOJIh30BATETh B IUAJOTOBOM OKHE He
menkHeT KHOMKY Yes. Ilocie memyka Ha KHOMKe Yes OKHO 3aKpPBIBAaeTCH,
a TakKe 3aBEPIIAETCS BBINIOJHEHUE JOUYEPHETO IEMOH-IIOTOKA (U MOITOMY
orobpaskeHue cooOIeHN B KOHCOJBHOM OKHE ITPeKpaIaercs).

Temeps mpoaHasu3upyeM TTPOTPAMMHBIM KON TIpuMepa. B HeM ecTh He-
CKOJIBKO cTIeNumuecKux MOMeHTOB. Tak, /st CO3/IaHus IOUEPHETO TTOTOKA
B TJIABHOM METO/Ie IIPOrpaMMbl cosaercst 00bekT t kmacca Thread. TTepBbim
apryMeHTOM KOHCTPYKTOPY Iepefaercs: JsiMO/a-BbIpaskeHIe, OIPeIeIsiio-
1ee KOJI, BBITIOJIHSIEMBIN B paMKax IOTOKa. B aTOM Koje 3aiyckaercst Gec-
KOHEYHBIN omneparop 1ukJaa (B while-omeparope ycioBueM yKa3aHO 3Have-
Hue true), mosToMy (HOPMAIBHO CYMMa BBIYUCISETCS 10 OECKOHEYHOCTH.
3a KaxkIbIil MK 0TOOpaskaeTcst Ha3BaHUe TIOTOKA M TEKYIIlee 3HAYeHUe JIJIst
cyMMblL. [I71s1 ornipe/iesieHUsT HAa3BaHUS TOTOKA MCIOJb30BAaHA WHCTPYKIUS
Thread.currentThread().getName(). B meit meTon getName(), Bo3Bpainaioriuii pesyJib-
TATOM HA3BaHUE [MOTOKA, BBI3bIBAETCS M3 CCHLJIKKM HA UCIIOJHSEMbIN TTOTOK.
CchLIKy Ha UCIIOJTHSIEMbII TIOTOK ITOJTyYaeM TI0CPE/ICTBOM Bbhipaskenwust Thread.
currentThread(). Otobpaskerue coobieHnii (PaBHO KaK U BbIYKCJIEHNE HOBOTO
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3HAYEHUST JIJIsI CYMMBI ) ITPOUCXOUT C MHTEPBATIOM B 1 CEKYHILY, a /st 0Opa-
6oTKM MCKIIOUeHus Kaacca InterruptedException mcrosib3oBaH mycToii catch-610k
(B HEM HET KOMaHT).

B rmaBHOM MeTome mporpamMmbl KOMaHo# t.setDaemon(true) MbI ompenensgem
MOTOK, peajn3yeMbiii uepe3 0OBeKT t, Kak IeMOH-TIOTOK. 3alyCKaeM ero Ha
BBITIOJTHEHME C TIOMOIIBIO KOMaHBI t.start().

[Tocsie aTOr0 HaUMHAETCS BBHIYUCJIEHUE CYMMbBI YHCEJ B PAMKax J0YEPHErO
neMoH-11oToKa. OIHOBPEMEHHO B TJIABHOM IIOTOKE 3aIlyCKaeTCsl OlEepPaTop
nukia do-while, B koTropoMm cHavasa jiesiaeTcs 3a/iep;KKa B 3 CEKYH/IbI, a 3aTeM
BbI3bIBaeTcst Metozt showConfirmDialog().

ITo ctatnyeckuii Metox u3 kiacca JOptionPane. Ho mockosibKy MbI BOCTIONTB30-
BAJINCh B ITPOTPaAMMe TPOIEAYPOH CTATUYECKOTO MMIIOPTA CTAaTHUECKUX dJIe-
HOB KJiacca JOptionPane, TO pu BbI30BE MeTO/Ia M OOpAIEHUU K CTaTHYECKIM
KOHCTaHTaM METOJIa UM KJIacCa MOXKHO He YKa3bIBaTh.

ITpu BBI3OBE MeToa showConfirmDialog() oToGpaskaercst AMAIOrOBOE OKHO C He-
CKOJIbKUMM KHOTIKAMU, CTAaHAAPTHOU MUKTOTPaMMOU (BOIIPOCUTEIbHBIN
3HaK) M TEKCTOM B 00JIaCTH OKHA. APryMEHTbI METO/y MOTYT TI€peiaBaTh-
Cs TO-Pa3HOMY, HO B JJAHHOM CJIy4yae TIePBBIM apTYMEHTOM IepelaeTcst myc-
Tas ccplika null Ha poANTENbCKOE OKHO (TaKOTO OKHA B IAHHOM CJIydae HeT),
BTOPOU TEKCTOBBII apryMeHT "3aKOHUUTb BblYMCIEHHE CyMMbI?" OITPEIEeJISIET TEKCT
B OKHe, TpeTHii aprymMeHT "Cymma uucen" orpesiesisger Ha3BaHUe OKHA, a CTAaTH-
weckast korctanTa YES_NO_OPTION ompesiesisieT KHOTIKH, OTOOpaskaeMble B OKHe
(B manHoM cirydae 6yayT kaonku Yes u No).

(G) HA BAMETKY

MoryT ncnonb30BaTbCs TakMe KOHCTaHTbl AAs onpeaeneHns KHOMoK,
oTobpaxaeMbix B AnanorosomM okHe: DEFAULT_OPTION (no ymonyaHuo oTob-
paxaeTtcs kHonka OK), YES_NO_OPTION (oTo6paxatoTcs kHonku Yes n No),
YES_NO_CANCEL_OPTION (oToOpaxatoTcs kHonku Yes, No u Cancel) n 0K_
CANCEL_OPTION (oToGpaxatotcs kHonku OK n Cancel).

Pesyabrarom metoz showConfirmDialog() Bo3Bpartiaer 1ieJI04icaeHHOe 3HaYeHHE,
oTIpeeNIAoNIee KHOTKY, KOTOPYIO HayKas MOTh30BATENb B TUAJIOTOBOM OKHE.
Ecuu 6pi1a HaskaTa KHOIKa Yes, To Bo3Bpaiiaemoe MeTooM showConfirmDialog()
3HavyeHune paBHo koHcTaHTe YES_OPTION. [TockosbKy pe3ybTaT BhI30Ba METO/IA
3aIUCHIBAETCS B I[E€JIOYUCTIEHHYIO TIEPEMEHHYIO feS, TO YCJIOBUE BbITIOTHEHUS
oreparopa 1ukJa do-while nmeer Bu res!=YES_OPTION.
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@ HA 3AMETKY

KoHcTaHThl, onpegensiowme pesynstat metoaa showConfirmbialog(), Takme:
YES_OPTION (HaxaTa kHonka Yes), NO_OPTION (HaxaTa kHonka No), CANCEL_OPTION
(HaxaTa kHonka Cancel), 0K_OPTION (HaxaTa kHonka OK) m CLOSED_OPTION
(OKHO 3aKpbITO LLLENYKOM Ha CUCTEMHOW NUKTOrpamme).

CUHXpOHU3aLUs NOTOKOB
— Hy umo, ne nepedymanu?
— Mue svibupamnv ne npuxooumcs.

Uz x/p «Ilpuxmouenus Illeproxa Xormca
u doxmopa Bamconas

Hepeziko cirydaercst Tak, 4TO HECKOJIBKO TIOTOKOB B IIPOIIECCE BBIOJIHEHSI
obparaorest k 061eMy pecypey. 31ech MOKeT BOSHUKHY T TPOOJIeMa, CBsI-
3aHHASI C TEM, YTO HECKOJIBKO MMOTOKOB TIBITAIOTCS O[HOBPEMEHHO BBITIOJHUTD
HEKOTOPbIE OTIEePAIINH C JAHHBIM OOIIUM pecypcoM. PetiieHue mpobsieMbr Mo-
JKeT OBbITh CBS3AHO C CUHXPOHU3AUUET NOMOKOE TIPH OOPAIIEHUH K PECYPCY.
West cMHXpOHM3AIMK [IPOCTasi — OOIIUI pecype npu oOpalieHun K HeMy
OJIHOTO MOTOKA GJIOKUPYETCST [I7IsT BCEX IPYTHX MOTOKOB. TexHuuecku Bee pe-
anmayercst ipocto. Hanpumep, ecsiv peub et 0 CHHXPOHU3AIUU TI0TOKOB
1pu 0OpaIeHry K HEKOTOPOMY OOBEKTY, TO CIIOJIb3YETCs TAKOW M1abJIoH:

synchronized(o6bekT){
// KOB CMHXPOHU3aLMH

}

Ecim HY)KHO CHMHXPOHU3HMpPOBaTh MeToj (Takoil Meron OyaeT HOCTyleH
B KaK/IBIT MOMEHT TOJIBKO JIJISI OTHOTO ITOTOKA), TO B CHTHATYPE MeTO/Ia yKa-
3bIBaeTcs KJodyeBoe coBo synchronized. HeGosiblas mporpaMma, B KOTOPOi
UCTIOJIb3YeTCs CHHXPOHU3AINS TIOTOKOB, TIpeJicTaBeHa B tucTuHTe 12.8.

Jlucturr 12.8. NporpammHbiii kop, npoekta SynchronizedThreadsApplication
// Knacc ¢ uenoymncnenHbim nonem:
class MyNumber{

int number;

}

// Knacc ans co3naHms noToKos:
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class MyThread extends Thread{

// Ccbinka Ha 00BEKT C LLENOYMCIEHHbIM MoNeM:

private MyNumber obj;

// ViHTepBan npuocTaHoBKY B BbINONHEHUN NOTOKa:

private int time;

// KonuyecTso uuknos:

private int count;

// Tone noruyeckoro Tuna:

private boolean state;

// KoHctpykTop:

MyThread(String name, MyNumber obj,int time,int count,boolean state){
// BbI30B KOHCTPYKTOpa CynepKnacca:
super(name);

// Ccbinka Ha 00bekT:

this.obj=obj;

// VHTepBan 3agepxku:
this.time=time;

// Konuuectso unknos:
this.count=count;

// 3HayeHue nons NOTUYECKOro TUNa:
this.state=state;

// 3anyck notoka:

start();

}

// MeTog ns 0ToOpaxeHus "MHUM" U3 CUMBONOB:

private void line(){

// NokanbHas cuMBONbHAA NePeMeHHan:

chars;

// 3HaueHue nepemeHHoN:

if(state) s="-';

else s="";

// OTo6paxeHue nocneoBaTeNbHOCTH CUMBONOB:
for(int k=1;k<=35;k++){
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System.out.print(s);
}
System.out.println("");
}
// Nepeonpenenexue metoga run():
public void run(){
// Onepartop uukna:
for(int k=1;k<=count;k++){
// BNOK CUHXpOHM3aLuK:
synchronized(obj){
// Otobpawaerca "nunua":
line();
// OtobpaxeHue coobleHus:
System.out.println("Motok "+getName()+": ncxopHoe 3HaueHue "+obj.number);
// KoHTponupyembiit kop:
try{
// 3anepxKa B BbINONHEHUN NOTOKa:
Thread.sleep(time);
}// 06pabotka ucknioyenms:
catch(InterruptedException e){
System.out.printin(e);
}
// W3meHeHue 3HaveHus nons obbekTa:
if(state) obj.number++;
else obj.number--;
// OtobpaxeHue coobleHus:
System.out.println("Motok "+getName()+": HoBoe 3HaueHue "+obj.number);
// OtobpaxeHue "nuHun":
line();
}// 3aBepueue 6110Ka CHHXPOHK3ALMH
}
}
}
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// TnaBHblit knacc:
class SynchronizedThreadsDemof{
// [nasHblit MeTop:
public static void main(String[] args){
// UenouucneHHble nepemeHHble:
int n=100,count=>5,time=1000,dt=200;
// Co3piaHue 06beKTa C LLENOYUCNEHHBIM NONEM:
MyNumber obj=new MyNumber();
// NpucsanBaxue nonto 06beKTa 3HayeHus:
obj.number=n;
// Co3nanue nepeoro notoka:
MyThread Alpha=new MyThread("Alpha",obj time+dt,count,true);
// Co3pgaxue BTOPOro noToka:
MyThread Bravo=new MyThread("Bravo",obj time-dt,count,false);
// KoHTponupyembiii koa:
try{
// OXupaHve 3aBeplieHns NoTOKOB:
if(Alpha.isAlive()) Alpha.join();
if(Bravo.isAlive()) Bravo.join();
}// 06paboTka ucktoueHus:
catch(InterruptedException e){
System.out.println(e);
}
}
}

PeSy.TIbTaT BbIIIOJIHEHUWA ITPOTPaMMbl, CKOpP€E€ BCETO, 6y,[[eT TaKNM:

PeaynbTaT BbINONHEHUS NporpamMmmsbl (U3 nuctudra 12.8)

Motok Alpha: ncxogHoe 3Hauenve 100

Mook Alpha: HoBoe 3HaueHue 101
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kkkkkkkkkkkkhhhkkkhkhhhkkrkhhkkkkkhk

Motok Bravo: ncxopHoe 3Hayeque 101

Mook Bravo: HoBoe 3HayeHue 100

kkkkkkkkkkkhhhhkkkkkhhhkkhkhhhkkkkhdk

kkkkkkkkkkkhkhhhkkkhkhhhkkrkhhkkkxkxk

Mook Bravo: ucxopHoe 3Hauexue 100

Motok Bravo: HoBoe 3HayeHue 99

kkkkkkkkkkkkkhhhkkhkhkkhkhhkdkhkkdkx

kkkkkkkkkkkhkhhhkkkkhkhhhkkkkhhkkkkkxk

Mook Bravo: ncxopHoe 3Haueque 99

Mook Bravo: HoBoe 3HayeHue 98

kkkkkkkkhkkkhhhhkhhkhhkhhhhhdkhkhdk

kkkkkkkkkkkhhhhkkkkhhhkkkhkhkhhkkkkhdk

Mook Bravo: ncxopgHoe 3HaueHue 98

Motok Bravo: HoBoe 3HayeHue 97

khkkkkkhkhkhkhhhkhkhhhhdhhhhhhdhhrhdd

Motok Alpha: ucxogHoe 3xayeHue 97

Motok Alpha: HoBoe 3HaueHue 98

Motok Alpha: ncxogHoe 3xayeHue 98

Motok Alpha: HoBoe 3HaueHue 99

Motok Alpha: ncxogHoe 3xayeHue 99

Motok Alpha: HoBoe 3HaueHue 100

Motok Alpha: ucxogHoe 3Haverue 100

Motok Alpha: HoBoe 3HayeHue 101
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kkkkkkkkkkkkhhhkkkhhhhkkrkhhkkkxkkk

[Totok Bravo: ucxogHoe 3Havenue 101

loTok Bravo: HoBoe 3HayeHune 100

kkkkkkkkkkkhhhhkrkhkhhhkkhkhhkkrkkkhk

[Iporpamma 0CcTaTOYHO TIpocTasi. B mporiecce ee BBIMOJHEHMS WIET «OGOPb-
Ga» MEXKIy IBYMS [OYEPHUMH MOTOKAMHU 32 «PECYpPC», B POJH KOTOPOTO
BBICTYTIAET OOBEKT C MEJTOYUCTEHHBIM 110JieM. OOBEKT CO3/IaeTCsT Ha OCHOBE
kacca MyNumber. Kiracc ouenb mpocToii: B HEM OMUCAHO BCETO OJIHO OTKPBITOE
IIeJIOYMCIIEHHOE TI0J1e number.

[MoToku co3matorcst Ha ocHoBe Kiacca MyThread, nacienytotero kiacc Thread.
[Tpu co3manmu oObekTa Kiaacca MyThread KOHCTPYKTOPY TIepeaeTcst HECKOJIb-
KO apryMeHTOB, B TOM YHCJIe ¥ CChlIKa Ha 00beKT Kiacca MyNumber. Mimen-
HO ¢ 9TUM 00BEKTOM OY/YT BBITIOJHITHCS «OTEPAIUU»: B 3aBUCUMOCTH OT
3HaYeHUs M0JId state IOTHYECKOTO TUTIA TIPU BBITIOJTHEHUH TIOTOKA TT0JIe humber
obbekTa Kracca MyNumber yBesimanBaeTcst Ha e[MHUILY MJIM YMEHDIIIAETCST Ha
CAMHUILY. M3menenne sHadeHns mosst number IIPONCXOAUT IIPU BBIITOJIHEHUU
oreparopa Iuka B Metoze run(). KoamdaecTBo IUKIOB 3amaeTcs moemM number,
Becs mporiecc coctouT U3 ABYX aTarnoB. CHavaIa CIUTHIBAETCS TEKYIIee 3Ha-
YeHue 1oJia number, BbIBOAUTCA COO6IH€HI/I€ O CYUTAaHHOM 3HA4Y€HUU, 3aTEM
AEJAETCA T1ay3a B BbIIIOJTHEHUU ITOTOKA (HpO[[O]DKI/ITe]IbHOCTb T1ay3bl OIlpe-
NesiseTcsl 3HaYeHUeM 11015 time), 1 B 3aBUCMMOCTH OT 3HAUEHUs ToJis state
3HaueHue ToJisg number yBesimuuBaeTcst (1Ipyu 3HaUeHUH State paBHOM true) vm
yMenbInaeTcs (1pu 3Hadenn state paBHoM false) Ha eqmHUIy. Takke B Hava-
JIe KasKI0TO IMKJIA U B KOHIIE KaKIOTO IIUKJIa B OKHE BBIBO/A OTOOPaKaeTcst
MMIIPOBU3NPOBAHHASA «JIMHUS», COCTOAIIAS U3 CUMBOJIOB - ecyn moJie state
PaBHO true, ¥ coCTOSIIAS U3 CUMBOJIOB “*' TIpU 3HAYEHWH TIOJIS State PaBHOM
false. OToOpaskeHIe « IMHUN» PEATM30BAHO Yepe3 3aKPhIThIT MeToz ling().

() HA BAMETKY

Mpn oToBpaxkeHnn coobLLeHNIN yka3blBaeTCS Ha3BaHne notoka. Hasea-
HVe NoToKa nosly4aem npu Boldose Mmetoaa getName(). 3apaeTcsa Ha3BaHVE
noToka C MOMOLLbIO NEPBOro apryMeHTa KOHCTPYKTOpa knacca MyThread.
OTOT aprymMeHT nepenaeTcs apryMeHTOM Npu BbI30OBE KOHCTPYKTOPA CY-
nepknacca.

[Mockosnbky B KOHCTpyKTOpe Kjaacca MyThread ecth BbI30B Meroma start(),
TO co3jaHue OoObekTa Kjacca MyThread mpWBOAMT K aBTOMATHYECKOMY
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3aIyCcKy JI0YepHero TOoToKa. B TiaBHOM MeTone TporpaMmbl (B Kiacce
SynchronizedThreadsDemo) 3amyckatorcst aBa motoka (06bekThI Alpha 1 Bravo kitac-
ca MyThread), KoTOpbIE UMEIOT OHOBPEMEHHBIN OCTYI K 0OBEKTY 0bj Kiracca
MyNumber. IIpu BeITOTHEHWM TIOTOKA Alpha 32 KaKAbIN UK 3HAYEHUE TOJIS
number o6beKTa 0bj yBeIMUMBAETCS HA €MHUILY, a TIPH BBITIOJHEHUH TIOTOKA
Bravo 3mauenme mosrst number ymMenbiaeTcs Ha eqHUILY. [lockosbKy Kommdec-
TBO ITUKJIOB B KaJKJIOM MTOTOKE BBITIOJHIETCSI OJIHO U TO JK€, TO B UTOTE 3HAYe-
HUe 1moJist number oGbeKTa 0bj ocTaHeTcst Hen3MeHHbIM. BMmecTe ¢ TeM, B Kaxk-
JIOM TIOTOKE MESKIY 0TOOpasKeHHueM COOOIIEHNUST O TEKYIIeM 3HAYEHUH TIOJIsT
u orobpakeHreM COOOIIEHNsT O HOBOM 3HAYEHUH MOJISI TPOXOIAUT KaKOE-TO
BpeMs (/I KasKI0TO TIoToKa cBoe). IloaToMy, eciii He BBITIOJTHUTD CUHXPO-
HU3AIMIO TOTOKOB, COOOIIEHMSI Pa3HBIX TIOTOKOB OY/IyT 0TOOPasKaThCsT «BIIe-
pemerniky». UTo6b1 aTOTO He OBLIO, B Ki1acce MyThread B onrcanuu metozma run(),
KOMaH/IbI B TeJIe OTlepaTopa IMKJIa moMeleHsr B synchronized-6s10k. B kpyribix
cKOOKax Tocje KJII0YeBOro cjoBa synchronized ykasaHo HaszBaHWe OOBEKTa,
JIOCTYT K KOTOPOMY OJIOKUPYETCST €CJii ¢ HUM yike «paboraers moTok. I1o-
3TOMY COOOIIEHUST OT TOTOKOB MOSIBJISIIOTCST «OJIOKAMU»: €CJIN TIOTOK HAYall
CYUTHIBAHUE 3HAUYEHWUS 110JIs1 number oObeKTa 0bj, TO APYTOii IOTOK B ATOT MPO-
IIeCC YIKe He BKIMHUTCSI, TTOKa 00bEKT He TOJIyYUT HOBOE 3HAYEHHUE JIJIST TTOJIST
1 OHO He OyjieT 0TOOpaskeHO B OKHE BHIBOJIA.

@ HA SAMETKY

OpHako OAMH MOTOK MOXET «BKIIMHUTbCS» B paboTy ApPYroro notoka
MeXy BbINOSIHEHNEM Pa3HbIX LUUKIIOB. XKenawLlime MoryT noakcnepu-
MEHTUPOBaTb C MPOrpaMMHbIM KOAOM, pasmMecTuB, Hanpumep, B 610K
CUHXPOHM3aLMK He TENO LUUKa, a BECb ONepaTop uukna. Takxe nosesHo
NMOCMOTPETb, Kak UBMEHUTCS Pe3ysbTaT BbIMOSIHEHUS NPOrpaMMbl, eCin
610K CUHXPOHU3ALMKN HE UCMNOJIb30BaTb BOBCE.

Pe3iome
Cnauana mens smo sabasasno. C 00HOIL CMOpOHDbL.
Ho ¢ dpyeoii — s nonumarn, umo nopa 06sscHumsCsi.

Uz x/p «llpuxmouenus Illeproxa Xormca
u doxmopa Bamconas

* Tloroku npeacTaBasior coO0i OJOKHM IMPOrPaMMHOTO KOJA, BBIIIOJIHS-
eMble OJHOBPeMeHHOM. [lJis peajnsaiuu MOTOKOB MCIOJIb3YIOT KJAcC
Thread 1 maTepdeiic Runnable.
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OOGmast cxeMa CO3/IaHMsI TOTOKA COCTOUT B TOM, YTO CO3/AETCSI OODBEKT
KJacca, peanusyioniero uarepdeiic Runnable. B kiacce onucsiBaercs me-
toz run() u3 nanHoro uHTepdeiica. Meron run() ompeiesisieT Ko TOTOKA.
Jluist 3amycka oToKa coszaercst 00bekT Kiacca Thread. AprymeHTOM KOH-
cTpykropy kiacca Thread mepemaercst o0bekT ¢ MetozoMm run(). TTorok 3a-
MyCKaeTCsT TIPU BbI30Be MeTo/1a start() n3 oObekTa Kiacca Thread.

WNutepdeiic Runnable siBsisiercst hyHKIIMOHATBHBIM, TO3TOMY IIPU CO3/la-
HUY OTOKOB MOKHO HCIIOJIb30BATD JISIMO/[a-BbIPasKEHHSI.

B kmacce Thread peanmsyetcsa nuntepdetic Runnable ¢ mycThiM KOgOM 17151 Me-
toza run(). TToatomy cosanue TOTOKa MOKET 6a3MPOBATHCS HA HACJIETO-
Banuu kjacca Thread ¢ epeonpesiesienreM B MojiKJIacce MeToa run().

Cy1iiecTByeT rpyIiina MeTO/0B, NMpeHa3HaYeHHbIX /JIsT PAbOThI € TOTO-
KaMU. B HEKOTOPBIX CIydasX MPUXOAUTCS BBITTOJTHATH CUHXPOHU3AIIIIO
MOTOKOB [IJIsI PETYJIMPOBAHUS OCTYIIA TIOTOKOB K OGIIEMY Pecypcy.
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NMPUJTIOXXEHUSA C TPAOUYECKUM
MHTEPDENCOM

Ox, kxpacoma-mo kaxas! Jlenoma!

Uz x/p «Hsan Bacunvesuy mensiem npogeccuros

B aT0ii T1aBe MBI MPHUCTYIIaeM K PACCMOTPEHHIO CIIOCOOOB CO3/IaHUsT MIPHU-
JIO3KeHUii ¢ rpaduueckuM nntepdericom. Mbl y:Ke UCIIOIb30BATIH JIEMEH-
TbI Tpacuyeckoro nHTepdeiica panee. Ho tam peup 1a 00 UCIIONb30BAaHUN
CTaHJapPTHBIX OKOH. B jaHHOM ciiydae Mbl OyzeM cosjiaBaTh rpapudeckie
KOMITOHEHTBI TIPAKTUYeCKH <«C HyJs». [IpaBna, cpasy cielyer OTMETUTb,
uTo GJrarogapst HaJIMUYMIO B Java CIelUaibHbIX OMOJIMOTEK s PaspaboOTKu
rpadudeckoro naTepdeiica, co3aBaTh MPUIOKEHNS ¢ TpapUIecKuM HHTEP-
(beiicom Ha caMoOM ziesie He OY€eHb CJI0KHO. BMmecrte ¢ TeM, 4TOObBI yCIENTHO
HCTOJB30BATh MIUPOKUE BO3MOKHOCTH Java, co3/iaBasi MPUIOKEHUsT ¢ Tpa-
(dbuveckum nHTEpPhEICOM, Ba)KHO TIOHITH U OCBOMTH HEKOTOPbIE Oa30BbIe
npueMbl 1 110/1x0/ibl. Co6CTBEHHO, O HUX Pedb U MOUJIET Jajiee.

MpuHUMNBLI CO3paHUSA NPUJTOXEHUN
C HTepdencom

Beov amo ace nacmosuasn maiina! Tot nomom nu-
Kozda cebe ne npocmuuis!

Us x/p «Tocmos us 6ydywezo»

3amavyy 1o CO3IaHMIO MPUJIOKEHUS ¢ TpadudeckuM nHTEPMENCOM YCIOBHO
MOJKHO Pa3/ie/INTh Ha /[BA HEPABHOIIEHHBIX JTAlIA:

* cosmanue cobCTBEHHO KOMITOHEHTOB rpadudeckoro nurepdeiica;

e opraHuzanust 06paboTKN COOBITHIA, CBA3aHHBIX ¢ rPaUIECKUMKI KOMIIO-
HEHTaMU.

[lepBast 3amaya perraerTcst OTHOCUTENBHO TIPocTO. Bropas siisiercst Gosee
CJIOKHOIN. MBI HIepe]] pacCMOTPEHEM TIPUMEPOB CHavajIa MpOaHaIM3upyeM
00I11e TTOXOIbI.
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MpunoxeHus ¢ rpadunydecknm nHtepdencom

WTak, co3manue TOTO WK HHOTO TpahudecKoro KOMIOHEHTa MOIPa3yMeBaeT
cosianne HeKoToporo oobekTa. OOBEKT CO3AETCS Ha OCHOBE KJIacca, COOT-
BETCTBYIOINIETO TpaduyecKoMy KOMITOHEHTY. IIpoiie roBopsi, ist KasK1oro
THUIa rpahnIecKoro KOMIOHEHTA CYIIECTBYET Kaacc (1 0OBIYHO HE OfIUH ), Ha
OCHOBE KOTOPOTO CJIEy€eT co3aTh 00beKT. B Java ectb 1Be 0OCHOBHbIE GHOJTH-
OTEKH KJIACCOB, MTPeIHA3HAUYEHHBIX JIJIST CO3/IaHMsI TpahUUeCKUX KOMITOHEH-
T0B: 910 Gubmoreka AWT u 6ubmoreka Swing. I'padudeckie KOMIIOHEH-
THI MOJKHO CO3/[aBaTh C MCIOJb30BAHIEM KJIACCOB WJIM OTHOM, WIN JIPYTOi
6ubmorexn. Hampumep, 1715t CO3MaHUsT TAKOTO TpahudecKoro KOMIOHEHTa
KaK KHOITKA, MOJKHO HMCIIOJIb30BaTh Kiaacc JButton u3 6ubsmorexkn Swing nim
kJacc Button us 6ubanorexu AWT. [lasee, 4T0OBI CO3/1aTh OKHO UCIIOJIB3YIOT
kaacc Jframe 13 6ubarorekn Swing uan kiace frame us 6ubamnorekn AWT.
OO6BEKT 71 TEKCTOBOI METKH MOJKET CO3/[aBaThCs HA OCHOBe KJiacca JLabel 13
O6ubamoTekn Swing uau Ha ocHoBe Kiacca Label u3 6ubimorekn AWT. U tak
MPAKTHYECKU JIJIT BCEX KOMIIOHEHTOB. MBI IS CO3/IaHUsT KOMIIOHEHTOB
rpadudeckoro mHTEpdeiica OyaeM MCHOTb30BaTh KJIACCH U3 OMOIHOTEKN
Swing. ['maBHasg MpUYMHA COCTOUT B TOM, UTO /IJIsI KOMITOHEHTOB, CO3/[aHHBIX
Ha OCHOBe SWing-KJIacCOB, CIEKTP «BO3MOKHOCTEl» HECKOJIBKO IIUpe TI0
CPaBHEHUIO C AaHAJIOTHYHBIMU KOMITOHEHTaMH, CO3/[aHHBIMU HA OCHOBE KJIac-
coB Oubmorexkn AWT.

@ HA SAMETKY

Cka3aHHOe BOBCE He O3Ha4aEeT, YTO Mbl HE ByaAEeM MCnonb3oBaTb 6MbN-
oteky AWT. Hao6opoT, 6e3 aTon 6MbanoTekn kpariHe NpobnemaTnyHo
opraHm3oBaTb 06paboTKy cobbiTUiA. MPOCTO NPU CO3AAHUMN KOMMOHEH-
TOB MHTepdelica OyayT MCNoNb30BaTbCH Kacchbl 3 6nbanotekn Swing.

[IpuHIUTT «KOHCTPYNPOBAHUS» CIOKHBIX KOMIIOHEHTOB TpadyecKoro uH-
Tepdetica CBOANTCS K TOMY, YTO CO3/AIOTCS €T0 OT/AEIbHBIE KOMIOHEHTHI
(ryTem cozmanust 0GbEKTOB COOTBETCTBYIONIIX KJIACCOB ), BBHITOTHSIIOTCS Ha-
CTPOINKH MX ITAPAMETPOB, a 3aTE€M HTH KOMIIOHEHTBI J0OABJISIOTCS U pa3Melia-
I0TCS B KOHTeTHepax (CIeIuagbHbIX KOMIIOHEHTAaX, BPo/ie OKHA UJIU TIaHe !,
KOTOPBIE MOTYT COJIEPKaTh B cebe Apyrre KOMIIOHEHTHI uHTepdeiica). /st
BBIIIOJTHEHU S BCeX IePeUMCIEeHHBIX Ollepaliii UMEIOTCA ClielluaibHble METO-
JIBI, TaK 4TO mpoIecc OOPMIIEHUST «IN3aliHAY CJIOKHOCTEH B OOJIBIIMHCTBE
CJTy4aeB He BBI3BIBACT.

Hewmmnoro cioxuee IIPpOXOAUT IIPOIECC <<O6y‘{eHI/IH>> AKTNBHbBIX KOMIIOHEHTOB
I/IHTep(beﬁca. Bel[b, KpOME TOrO, 4TOOBI TOMECTUTH KOMIIOHEHT B «IIpaBUJIb-
HOM MECTE», Ba’KHO OIIPDEAETUTDb €T0 PEAKIINIO Ha BCEBO3MOJKHDBIE cOObITHUA.
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[TpuMepoM Takoro coOBITHSI MOKET OBIThH IETIOK Ha KHOIKE, BBOJ CUMBOJIA
B [10JI€ BBO/IA MJIM BBIOOD IyHKTA B MEHIO. BO Bcex TaKUX CJIydasix UCIOJIb3Y-
ercst oopabomxa cobvimuil. Kak oHa BBITTOJHSAETCSI, MbI PACCMOTPUM HEMHO-
T'0 TI037Ke, KOT/Ia TPUCTYITUM K 00CYsKAEHHIO TIPOrpaMM ¢ GyHKIIMOHATbHBIM
rpaduyeckuM HHTepGEHcoM.

Co3paHue oKkHa

Hauunaro deticmeosamov 6e3 wyma u nvliu no
810G YMBEPIHCOCHHOMY NAAHY.

U3 x/¢ «bpunnuanmosas pyxas

B mepBoMm, paccmarpuBaeMoM jajiee, ipumepe 00paboTka cOOBITHI He HC-
ITOJIb3YETCA, ITIOCKOJIbKY TaM HET KOMIIOHEHTOB, KOTOPbIE JIOJIKHBI p€arnpo-
BaTh Ha cOOBITHSA (Pedb MONAET O CO3MAHIU IYCTOrO OKHA). 3aTeM IIPUMEPBI
OymyT Gosee caoxHble. Ha HUX MBI IPOUILTIOCTPUPYEM OCHOBHBIE TTOXOIbI,
HCIIOJIb3yeMble TIPU CO3IaHuu TpadUuecKUX KOMIIOHEHTOB. [Iprudyem B HEKO-
TOPBIX CIIyYasixX JJisl PENIeHusT OAHOM 1 TOii JKe 3a/aur Mbl OYeM UCTIOIb30-
BaTb pa3HbI€ ITOJIXO/IbI. Oqub YacTO TaKOU METO[ 6bIBaeT noJie3aubpIM. Haunem
C TOTO, YTO BBISICHUM, KaK CTAHJAPTHBIME CPEJCTBAMU Java MOKHO CO3/aTh
mycroe OKHO (OKHO, He cofiepsKalliee HUKAKUX IPYTUX KOMIIOHEHTOR).

MycToe okHO

Kax ormeuasoch BhIllle, 3a co3gaHue OKHa B 6ubanoTeke Swing «oTBevyaers
kjacc JFrame. [Ing co3manusa oKHa He0OXOAMMO CO3/aTh 00beKT Kiacca JFrame
(0ObeKT OKHA) U BBITIOJIHATh Psil HacTpoek. HacTpoiikul BBIIOJIHAIOTCS Iy -
TeM BBI30Ba CIIEINAIBHBIX METOLOB 13 00beKTa Klacca OKHa. Kak MMeHHO Bce
3TO peanu3yeTcs B BUEe MPOTPAMMHOTO KO/Ia, TToKa3aHo B uctunre 13.1.

Jinctuur 13.1. NporpammHbiii ko npoekTa JustAWindowApplication
// Vimnopr knacca JFrame:
import javax.swing.JFrame;
// [naBHblit knacc:
class JustAWindowDemof{

// TnasHblit MeTop:

public static void main(String[] args){

// Co3panue 06bekTa okHa:
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JFrame wnd=new JFrame("06bi4HOe OKHO");

// Pa3mepbi okHa:

wnd.setSize(300,200);

// Nonoxexue okHa Ha KpaHe:
wnd.setLocation(250,250);

// OKHO NOCTOAHHbIX Pa3MepoB:
wnd.setResizable(false);

// Peakuus Ha LWenyoK CUCTEMHOI NUKTOrPaMMbl:
wnd.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
// 0TobpaxeHue OKHa Ha 3kpaHe:
wnd.setVisible(true);

[Tpu 3amycke faHHON TTPOTPAMMBI HA BBITTOJHEHYE TTOSIBIISETCS OKHO, TIPEI-
cTaBJieHHOe Ha puc. 13.1.

@'Oﬁhluﬂzenkmj_ - .ET[-EI-_

Puc. 13.1. MNpwu 3anycke nporpamMmMel 0TO6paxaeTcs NycToe OKHO

IT0 06BIYHOE cepoe OKHO ¢ HazBatHneM OObIYHOE OKHO (B CTPOKE HA3BAHUS ).
Ecm B mpaBoM BepxHeM yTJIy OKHA IMIEAKHYTb CUCTEMHYIO MUKTOTPAMMY
C KPECTUKOM, OKHO 3aKPOETCs, a TporpaMMa MPeKpPaTUT BBITIOJHEHNE. JTO,
B 00IIeM-TO, eINHCTBEHHAsT «(DYHKIIMOHATLHOCTD>, 3aT0KEHHAsT B OKHO T10-
CPEeNCTBOM MTPOTPAMMHOTO Kozia n3 uctunTa 13.1 (KoHewHO, ecyir He CIUTATh
BO3MOKHOCTHU MTEPETACKUBATh OKHO U CBOPAUYMBATh,/Pa3dBOPAUNBATh €T0).

() HA 3AMETKY

Co3.aHHOE OKHO SBASIETCS OKHOM NMOCTOSIHHbIX Pa3MEPOB: OKHO C MOMO-
LLIbIO CUCTEMHbIX MUKTOrPaMM MOXHO CBEPHYTb Y Pa3BEPHYTb, HO HENb3S
N3MEHUTb €ro pasmep.
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Temnepb poaHaIU3UPyeM MPOTPAMMHBIIT KOJT, 61aroapst KOTopomy 0To6pa-
JKaeTcd fanHOoe okHO. HavanpHOU mHCTPYKITHUei import javax.swing.JFrame mMmiop-
tupyercs kaacc Jframe. Bce ocTasbHOE TIPOUCXOUT B TIIABHOM MeTo/ie main()
B Kiacce JustAWindowDemo. Tam komamnoii JFrame wnd=new JFrame("06bi4Hoe okHO") co-
3maercst 00bekT wnd Kiacca Jframe. 1o 00beKT OkHa. KOHCTPYKTOPY Kiacca
JFrame epemaeTcst TekcT "00blYHOE OKHO", OTIpeIe IO Ha3BaHKe OKHA.

@ HA SAMETKY

Cpasy 3aMeTunM, 4TO CO3AaHNE 0ObEKTA OKHA HE O3HAYAET, YTO OKHO OTO6-
paxaetcsa. [1ns oTobpaxeHusa okHa ncnonb3yetcsa MeTog, setVisible(), koTo-
pbli BbI3bIBAETCHA C apPryMEHTOM true ©3 00bekTa okHa. OObIYHO AAHHbINA
METO[, BbI3bIBAIOT MOC/E TOro, Kak HACTPOEHbI BCE NapamMeTpbl OKHa.

Pasmepnr okna 3azmaioTcs ¢ momonbio KoManael wnd.setSize(300,200). Ilepsorit
apryMmenT 300 MeToza setSize() omrpesiesisieT MMPHUHY OKHA B TUKCETAX, a BTOPOH
aprymenT 200 3a71aeT BBICOTY OKHa B mukcesax. [lomoskenne okHa Ha 3Kpa-
He ompejessieTcst Komanaoi wnd.setlocation(250,250). JIBa aprymenTa, KOTOpbIe
nepeaioTcss MeToy setlocation(), onpe/esIsIIOT TTOJI0JKEHUE JIEBOTO BEPXHETO
yTJIa OKHA TI0 OTHOIIEHUIO K JIEBOMY BEPXHEMY YTJIy 9KpaHa.

@ HA SAMETKY

BmecTo ncnonb3oBaHus MeToaoB setSize() u setlocation(), MOXHO BbIno BOC-
nonbL30BaTbCs METOAOM setBounds(). MeTog, setBounds() no3sonseT 3apatb
NONIOXEHNE 1 pas3Mepbl KOMMOHEHTa. B yacTHOCTHN, BMECTO KoMaHA, wnd.
setSize(300,200) 1 wnd.setlocation(250,250) Mbl MO MCNONL30BaTb BCErO OAHY
KomaHay wnd.setBounds(250,250,300,200).

AETANN

KoopauHatel KOMMOHEHTOB ONPEAENSOTCA B NUKCENax B CUCTEME KO-
opAuvHaT KoHTerHepa. Havyano cuctemMbl KOOPAVHAT KOHTEMHEPA HaxXo-
ONTCA B €ro JIeBOM BEPXHEM yry. [OpM30OHTanbHas KoopavHaTHasa OCb
HanpasfieHa cneBa Hanpaeo. BepTukanbHas koopamHaTHas oCb Hanpas-
neHa ceepxy BHM3. KoopavHaTbl KOMMOHEHTA B KOHTEMHEPE — 3TO KOOpP-
OMHaTbl TOYKM B €ro IEBOM BEPXHEM yry. KOOpAnHaThLl OKHa onpeaens-
IOTCS MO OTHOLLEHUIO K TOYKE B JIEBOM BEPXHEM Yy 9KpaHa.

Komamnma wnd.setResizable(false) o3magaeT, 9T0 OKHO UMeET TTOCTOSTHHBIE pa3Me-
PBI ¥ TIO9TOMY TTOCJIE OTOOPAKEHS HeJIb3sT OYIET ¢ TIOMOIIBIO MBITIIKH «Pac-
TSIHYTb» Pa3Mepbl OKHA.
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@ HA 3AMETKY

HecnoxHo poragatbCs, Y4TO BbI3OB M3 00bEKTa OKHA MeToAa setResizable()
C apryMeHTOM true MPUBOAUT K TOMY, YTO pa3Mepbl OKHa MOXHO byaeT
N3MeHATb. Takon pexunm angd okHa ncrnoJib3yeTcd rno yMmoJsiHaHuto.

CranjapTHOe co3/IaBaeMO€e OKHO COJIEPIKUT MUKTOTPaMMy ¢ Kpectukom. Oji-
HaKO HaM HeoOXOAMMO OIPEAeNTh Peakilnio OKHa (1 IIPOorpaMMbl) Ha IIeJI-
YOK I10JIb30BATEJIs Ha CUCTEMHON uKTorpamme. /1ist 9Toro ns o6bekTa OKHa
BbI3biBaeTcst Metoy setDefaultCloseOperation(). AprymMenToM MeTOLy Tepeiaercs
cratndeckass koHctanta EXIT_ON_CLOSE kiacca JFrame, o3Hauaroriasi, 4To Mpu
3aKPBITUH OKHA MIETYKOM Ha CUCTEMHOM MUKTOTPaAMMe TTPOTPaMMa TOJKHA
3aBEPINUTD BBITTOJHEHWE.

Haxkower, komanmoit wnd.setVisible(true) okHO oToOpaskaercst Ha SKpaHe.

(G) HA BAMETKY

Ecnn n3 obbekTa okHa BbI3BaTb MeTOf, setVisishle() ¢ aprymeHToM false, TO
OKHO 6yneT ybpaHo C akpaHa. He cBepHyTO, a MMEHHO ybpaHo. Bno-
CneacTBUKM BbI3BaB M3 0ObEKTa 3TOrO Xe OKHa MeToq, setVisishle() ¢ apry-
MEHTOM true MOXHO ByaeT CHOBa 0TOOPa3nTb OKHO Ha 3KpPaHe.

AnbTepHaTUBHbIA cNOCO0 CO3AaHNA OKHA

Bpllie Bce KOMaH/IbI 110 CO3/IAHUIO M HACTPOIIKE TTapaMeTPOB OKHA BBITIOJIHSI-
JIICh B TJIABHOM METOjIe NPOrpaMMbl. Takoil MojXo/ Ha cCaMOM Jiejie OYeHb
HeyI00HbII 1 Ha NPAKTHKe He UCIOJIb3YeTcs. boJiee pa3yMHbIii MOAXO0/ CO-
CTOUT B TOM, 4TOOBI CO3/IaTh IIyTE€M HACJIEJIOBAHUSI HA OCHOBe KJacca JFrame
MI0JTb30BATEJILCKUI TO/IKIacc. VIMEHHO TakKoil IOAX0/ pealn30BaH B MPO-
rpammMme B siuctunTe 13.2.

Jlucturr 13.2. NporpammHbini kop npoekta SimpleWindowApplication
// Wmnopr knacca JFrame:

import javax.swing.JFrame;

// Nopknacc co3aaH HacnepoBaHuem cynepknacca JFrame:

class MyFrame extends JFrame{

// KoHctpykTop:
MyFrame(String name){
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// BbI30B KOHCTPYKTOpa Cynepknacca:
super(name);

// TlonoxeHue u pa3mepbl OKHa:
setBounds(250,250,300,200);

// OKHO NOCTOAHHbIX pa3MepoB:
setResizable(false);

// PeaKuus Ha WenyoK CUCTEMHOA NUKTOrPaMMbl:
setDefaultCloseOperation(EXIT_ON_CLOSE);

// OT06paeHue OKHa Ha 3KpaHe:
setVisible(true);

}
}

// TnasHblit knacc:
class SimpleWindowDemof{
// TnaBHblit MeTOR:
public static void main(String[] args){
// Co3aHne aHOHMMHOrO 00bEKTa NofKNacca:
new MyFrame("06b14HO€ OKHO");

}
}

PesysbTat BBITOJIHEHUST TTPOTPAMMBI TOYHO TAKOM Ke, KAK U B TIPE/IbILYIIEM
ciaydae. Ho ko HeMHOTro MHOW. B maHHOM Ccy4ae MbI OIUCHIBAEM KJACC
MyFrame, koTopsiii Hacsemyet Kiaacc JFrame. Bech ko1 kiracca MyFrame 1o GoJibiio-
MY CUETY COCTOUT M3 OTIMCAHUS KOHCTPYKTOPA. VIMEHHO B KOHCTPYKTOP Tiepe-
HeCeHbI BCe KOMAHJIBI TT0 CO3/ITaHUI0 U HACTPOIiKe mapamMeTpoB okHa. [lepBoit
KOMAaHJION BBI3BIBAETCS KOHCTPYKTOP CYIIEPKJIACCA — TO €CTh KOHCTPYKTOP
kyracca Jframe. ApTyMeHTOM KOHCTPYKTOPY CYTI€pPKJIAcca IepelaeTcsl TEKCTO-
BOE 3HaueHNe, KOTOPOE B CBOIO OYEPE]Th, SIBJISETCS KOHCTPYKTOPOM KJjacca
MyFrame(). ITo TEKCTOBOE 3HAYEHUE OTIpe/ieisgeT Ha3BaHue okHa. [lonoxenne
Ha 9KpaHe U pa3Mepbl OKHa OIpeesIAioTcss KoMaHaon setBounds(250,250,300,200).
Komamnoit setResizable(false) mesaem pasmepbl OKHa MOCTOSTHHBIMU, PEAKIIUSI
Ha IMeJTYOK CHUCTEMHOHM THMKTOTPDAMMBI B OKHE OIpelesseTcss KOMaHAOM
setDefaultCloseOperation(EXIT_ON_CLOSE), a ¢ momomibro komansl setVisible(true) oknO
orobpaskaercst Ha aKpane. TakuM 06pa3oMm, cozaanne oobekTa Kiaacca MyFrame
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O3Ha4YaeT He TOJIBKO CO3aaHue oOBbeKTa OKHa, HO U IIPUBOJUT K 0T06pa>1<e—
HIIO OKHa Ha 3KPaHE.

() HA 3AMETKY

Mpwn BbI3OBE METOO0B, YHACeA0BaHHbIX U3 Knacca Jframe B KOHCTPYKTO-
pe knacca Myframe 06bEKT, N3 KOTOPOro Bbl3blBAETCHA METOA, He yKadbl-
BaeTcs. B Takom cnyyae peyb MOET O BbI30BE U3 CO34aBaeMoro oobekx-
Ta — TO eCTb U3 00beKkTa OkHa. Takke yka3dblBasi CTaTUYECKYI0 KOHCTaHTY
EXIT_ON_CLOSE knacca JFrame umsa knacca Jframe MOXHO He yka3sblBaTb, MO-
CKOJIbKY KOHCTaHTa Yepes3 MeXaHNU3M HaCcnegoBaHUs OOCTYMHa B Kflacce
MyFrame «HanpsMyo».

B riaBHOM MeTozie nporpaMmbl Komauaoi new MyFrame("06bi4Hoe okHo") cosma-
eTcst aHOHUMHBINA 00beKT Ki1acca MyFrame (repeilaHHblii KOHCTPYKTOPY TEKCT
ompeziesisieT Ha3BaHue okHa). To, 9YTo 0OOBEKT CO3/AeTCSI AaHOHUMHBI — He
npuHIMIHAILHO. [IpocTo MBI He TITTAHWPYEM BBITIOJHATD JaTbHEHIIe otre-
paIy ¢ OKHOM, TI09TOMY HET CMbICJIa 3AIOMIHATH CCBUIKY Ha OOBEKT OKHA.

OKHO C KHOMNMKOM
Hcrycemeo no-npexcnemy 6 6oavuiom 0onzy.

U3z x/@ «llokposckue sopomas

B cienyromeM mpumepe co3maeTcst OKHO ¢ TEKCTOM B TJIaBHOW 00JacTH
1 KHOITKOMH, TIeTIOK Ha KOTOPOM TPUBOAUT K 3aKPHITUIO OKHA 1 3aBEPITIEHUIO
BBITIOJTHEHUS TIPOTPAMMBI. 3/1€Ch, IO CPABHEHUIO C TTPEIBITYIITIM IIPUMEPOM,
nobasiisieTcs ere Ba rpahuuecKrX KOMIIOHEHTa: METKa ¢ TEKCTOM ¥ KHOTI-
ka. C MEeTKOI CUTyalus MpocTasi: 3TO 3JEMEHT CTaTUUYeCKUil (B TOM CMBIC-
Jie, 94TO TakKasi MeTKa He Oy/eT pearnpoBaThb Ha COOBITHSI), IOATOMY METKY
HY’KHO IIPOCTO CO371aTh U 100aBUTH B OKHO. KHOIKY TOXKe HY)KHO CO3/IaTh
1 06aBUTh B OKHO, HO KPOME 3TOTO HEOOXOMMO €Ille «HAYIUTh» KHOIKY
pearrpoBaTh Ha IMEJYOK, TO €CTh MPELYCMOTPETh 3JIeMEHTapHY10 00paboOTKyY
COOBITHIA.

fBHOe ncnosib3oBaHMe o6bekTa oopaboTumka

Jlasiee Mbl CTAJIKUBaEMCsT ¢ 0Opabomkotl cobbimuii. TlocTymuM Mbl Tak: CHa-
Yajia pacCMOTPUM IIPUMEP, a 3aTeM OYayT OOIIue TOSCHEHUsT OTHOCUTETHHO
IPUHIIAIIOB peajusaiuu 06paboTKy coObITHII B Java.
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Ho, mpesxze yeM TpUCTYIUTD K aHAIN3Y MPOTPAMMHOTO KOJIa, CeIaeM He-
CKOJTbKO 3aMeuanuii. Kak Mbl TOMHUM, 51 cO3MaHus rpaduieckoro KoM-
IOHEHTa HEOOXOAUMO CO3/1aTh OOBEKT KJAcCa, COOTBETCTBYIOIIETO HTOMY
KOMITOHEHTY. MBI y)Ke 3HaeM, 4TO [JIsi CO3[aHUsI OKHA CO3AeTCsI 00BEKT
kiacca JFframe. 3a cosgaHue KHOIIOK «OTBeYaeT» Kiaacc JButton, a Tekct Mbl Oy-
11eM 106ABJIATH C UCTIOIb30BaHUEM TEKCTOBOI MeTKH (00beKT Kiacca JLabel).
Bce mnepeunciennbie Kjaacchl OTHocsATCS K Oubsmoreke Swing. IToatomy
TTPOTPAMMHBIN KO/ HAUMHAETCS WHCTPYKIMEH import javax.swing.*, KoTopoi
IIOJKJIIOYAIOTCS BCE KJIACCHI M3 IIaKeTa javax.swing. Takike HaM IoHamo0aTCs
HEKOTOPbIE YTUJIUTHI, CBsI3aHHbIE ¢ 00pabOTKO COOBITHIA, U3 TTaKeTa java.awt.
event, T0ATOMY B ITpOrpaMMe eCTh ellle U MHCTPYKITUs import java.awt.enent.*.

A Temepb paccMOTPUM TPOTPAMMHBIN KO, TPEACTABIEHHBIN B JIMCTUH-
re 13.3.

Jluctunr 13.3. NMporpammHbiii koa npoekta WindowWithButtonApplication

// imnopr knaccos:

import javax.swing.*;

import java.awt.event.*;

// Knacc gns copaHus okHa:

class MyFrame extends JFrame{

// KoHcTpykTop:
MyFrame(){

// BbI30B KOHCTpYKTOpA Cynepknacca:
super("OkHo ¢ kHonko#");
// NonoxeHue v pa3mepbl OKHa:
setBounds(250,250,300,200);
// OKHO NOCTOAHHbIX pa3MepoB:
setResizable(false);
// Peakuma Ha WenyoK CUCTEMHOM NUKTOTPaMMbI:
setDefaultCloseOperation(EXIT_ON_CLOSE);
// OTKnioYeHue MeHeKepa KOMNOHOBKY:
setLayout(null);
// Co3patue 0ObeKTa MeTKM:
JLabel lbl=new JLabel("Llenyok Ha KHOMKe NPUBOAUT K 3aKPbITUIO OKHA");
// TlonoxeHue v pa3mepsl MeTKu:
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lbL.setBounds(10,30,280,50);

// [LlobaBneHue MeTKN B OKHO:

add(Lbl);

// Co3panne obbekTa KHonKy:

JButton btn=new JButton("3akpbiTb 0kHO");
// NonomeHue u pa3mepbl KHOMKK:
btn.setBounds(50,120,200,30);

// Co3nanne obbekTa Ans 06paboTunka cobbiThs,
// NPONCXOAALLErO NPU WENYKE KHOMKM:
MyHandler hnd=new MyHandler();

// Peructpauus obpabotymka B kHonKe:
btn.addActionListener(hnd);

// [lobaBneHune KHOMKM B OKHO:

add(btn);

// OTobpaxeHue OKHa Ha 3KkpaHe:
setVisible(true);

}

// Knacc obpaboruymka:

class MyHandler implements ActionListener{

// Onpepenenve meToga u3 untepdelica:

public void actionPerformed(ActionEvent e){
// 3aBepliexne BbINONHEHMUS NPOrPaMMbI:
System.exit(0);

}

// TnasHblit knacc:

class WindowWithButtonDemo{

// TnaBHblit MeTOR:

public static void main(String[] args){
// Co3panue 06beKTa OkHa:
new MyFrame();

}
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[Ipu 3amycke mporpamMmbl Ha BBIIIOJIHEHUE IOSIBJISIETCST TUAJIOTOBOE OKHO,
npezicTaBjIeHHOE Ha puc. 13.2.

e == ) 5

LenoK Ha KHONKE NPUBOONT K 3aKPRITHIO OKHE

FAKPRITE DRHO!

Puc. 13.2. OKHO C TEKCTOM 1 KHOMKOM, LLENYOK Ha KOTOPOM NPUBOOUT K 3aKPbITUIO OKHA

[Ipu mesyke HA KHOMIKE 3aKPbITh OKHO (MM HA CUCTEMHOW TTUKTOTPaMMe
C KPECTUKOM B IIPABOM BEPXHEM YTJIy OKHA) OKHO 3aKPbIBAETCS.

Yro KacaeTcs MPOTPaAaMMHOTO KO/[a, TO 37IeCh €CTh HECKOJIBKO HOBBIX JIJISI HAC
MoMeHTOB. OCHOBY TIPOTPaMMBI COCTaBJigeT Kjacc MyFrame, aBisrontuiics
mojIKJIaccoM cyriepkiacca Jframe. BosbImHCTBO KOMaH/I HaM 3HAKOMBI, HO
ecthb 1 HOBbIe. Tak, komanoi setlayout(null) 171st 06 BEKTa OKHA OTKJIIOYAETCSI
Meneoncep Komnonosku. MeHeKep KOMIIOHOBKH OTBEYAET 3a PasMellleHre
KOMITOHEHTOB B KOHTelHepe (B JaHHOM ciydyae B okHe). Eciu ero He ot-
KJIIOYUTD, TO TTAPAMETPHI, 33JIaf0T1e Pa3Mep U MOJT0KEHNEe METKN W KHOTIKN
B OKHe, Oy/lyT IIPOUTHOPUPOBAHBI, ¥ KOMIIOHEHTBI B TAKOM CJIydyae pa3Melra-
IOTCS B COOTBETCTBUY CO BCTPOEHHBIMU QJITOPUTMAMU MEHEKepa KOMIIO-
HOBKH (110 YMOJIYAHUIO KOMITOHEHTBI T00ABJISIOTCS B OKHO B OIUH PSIJI CJIeBa
HAIIPaBo B TOPsIIKE T0OABJIEHUSI KOMIIOHEHTOB).

() HA 3AMETKY

MeHeoxxepoB KOMMOHOBKM CYLLECTBYET HECKObKO, U KaXOblit U3 HUX
MMEeeT CBOW aNiropUTMbl PasMeLLLEHNS KOMIMOHEHTOB B KOHTeHepe. Me-
Top setlayout() NpeaHa3HaYeH ans onpeneneHms MeHeaxkepa KOMMOHOBKM,
noaTomy B 06LLEM Clydae apryMeHTOM MeHeokepy nepenaerca o0bekT
MeHeOKepa KOMMOHOBKW. HO ecniv aprymeHToM MeToay nepenars nyc-
TYIO CChINKY null, TO MEHeOXep KOMMOHOBKN B KOHTEMHepe, 13 KOTOPOro
BbI3bIBAETCS METOZ, setlayout(), ucnonb3oBaTbesa He GyaeT.

O6wexrt bl st MmeTkm cosmaercst komanoii JLabel lbl=new JLabel("lLenyok Ha kHon-
ke NPUBOAMUT K 3aKpbITUi0 OKHA"). MeTka — 3TO MPSIMOYTO/IbHAST 00JIACTD C TEKCTOM
(XOTst MOXKET cojiepkath 1 n3obpaskenue). B maHHOM ciydae apryMeHTOM
KOHCTPYKTOPY KJ1acca JLabel mepeian TeKCT, KOTOPbI 0TOOPAKAETCst B METKE.
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[Tocre cosmanust oObekTa MeTkH Komazmoii (bl.setBounds(10,30,280,50) 3amaer-
cS TIOJIOKEeHNEe W Pa3Mep METKU B KOHTelHepe, KOTOPBIM B JIAHHOM CJIydae
BBICTYTIaeT OKHO. B COOTBETCTBUU ¢ TIPUBENEHHON KOMAHION JIEBbIiT BEPX-
HUI yroJ MeTKH OyleT HaXOAMThCS Ha PacCTOSHUM B 10 IMKCEJIO0B BIIPABO
1 30 MMKCEJIOB BHU3 OT JIEBOTO BEPXHErO yIJla KOHTeHepa, B KOTOPbIii Oy-
net romerarbest MeTka. [llupuHa MeTku coctasisier 280 IMMKCETIOB, a BBICOTA
paBsHa 50 rikcesram. Komanoii add(lbl) meTka moGaBisiercst B OKHO.

AETAJNN

MeTop, add() no3BonseT 0OOaBNATb KOMMOHEHTLI B KOHTENHEP. Bbi3biBa-
eTcs MeTo, U3 00bekTa KOHTENHePA, a apryMeHTOM MeTOAY NepeaaeTcs
0OBLEKT KOMIMOHEHTA, KOTOPbLIN f06aBnseTcs B KOHTeHep. KoopauHaTbl,
onpenensiowme nosiokeHne KOMMOHEHTa, 3a4aloTCs MO OTHOLUEHUIO
K KOHTENHepy. HO Kakom MMeHHO 9TO KOHTENHEP, CTAHOBUTCH MOHATHO,
TOJIbKO KOrAa KOMMNOHEHT A006aBNsSeTCcs B KOHTenHep.

Y10 KacaeTcs Npo4Mx METOAOB, BPOAEe MeToaa setBounds(), To oHm 3apaioT
napamMeTpbl N XapakTepUCTUKN TOro 006bekTa, U3 KOTOPOro Bbi3bIBAKOTCS.
MoaTtomy, Hanpumep, KoMaHAoM setBounds(250,250,300,200), B KOTOPOW MeTOS,
Bbl3blBAeTCS N3 00bEKTA OKHA (KOMaHAa pasMellieHa B KOHCTPYKTOpE),
3a4aeTcs NosI0XKeHME 1 pa3Mepbl OKHa, a KomaHaomn bl.setBounds(10,30,280,50)
3a0al0TCS NOJIOXEHME N pa3Mepbl METKN, MOCKOJIbKY B MOC/IEOHEM Cy-
Yae MeTO/ Bbl3blBaeTCs N3 00bekTa MeTKU. AHaNorMyHas KomaHaa ectb
1 019 06bekTa KHOMKW.

OO6beKT KHOIKY btn cozmaercst komanoit JButton btn=new JButton("3akpbiTb okHo").
TekcToBBII apryMeHT Kjacca JButton ornpeesisier Ha3BaHue, 0TOGpakaeMoe
na kaonke. Komamma btn.setBounds(50,120,200,30) mcronp30Bata IJisd Onpesesie-
HUS TIOJIO;KEHNS KHOTTKY B KoHTeliHepe (50 TUKCeI0B BIIpaBo U 120 MITKcesioB
BHUS3 OT JIEBOTO BEPXHETO yTJIa KOHTEWHEPa) U OMPeIeIeHNs pa3MepOB KHOTI-
k¥ (200 muKCes0B B MIMPUHY ¥ 30 TUKCEJIOB B BBICOTY ).

Jlajiee BBITIOTHAIOTCS AEHCTBYS, CBA3aHHbIE C 06PaBGOTKOM COOBITHS, COCTOSI-
IIEeTOo B IeTYKe Ha KHOTKe. B yacTHOoCcTH, KoMmaumoii MyHandler hnd=new MyHandler()
co3maercst 00bekT Kiacca MyHandler (kimacc ommcwiBaercst masee). JlaHHBII
oObexT hnd GyeM HasbIBaTh 006eKmom 00pabomuuKxa Wi pocTo 06padom-
yuxom. Komanmoii btn.addActionListener(hnd) o6bekT 06paboTUMKa PErHCTPUPY-
ercst B kHoTKe. Hakoner, komanoii add(btn) kHomka mobaBiisieTcsi B OKHO.
Komanza setVisible(true) koTopoii OKHO oTOGpaskaeTcst Ha SKpPaHe, pa3MelaeT-
cs1 B KOHCTPYKTOpe KJacca MyFrame camMoli mocieiHell ¥ BBITTOJIHSIETCS TTOCTIe
TOTO, KaK BCE KOMITOHEHTBI CO3/IaHbI 1 I00aBJIEHBI B OKHO,  JIJIst OKHA BBITIOJI-
HEHbI BCE HYKHbIE HACTPOMKU.
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B rimaBHOM MeTO/1€ TPOrpaMMBbI CO3/IaeTCsl aAHOHUMHBII 00beKT Ki1acca MyFrame,
4TO TPUBOMMT K OTOOPaKEHUIO OKHA Ha aKpaHe. HaM ocTasoch BBISICHUTD,
ToveMy IIeTY0K Ha KHOTIKe 3aKPBITh OKHO (cM. puc. 13.2) IpuBOIUT K 3aBep-
IIEHUIO BBITIOJTHEHUS TIPOrPaMMbl. 1711 5TOro 0OpaTiMCst K OITUCAHUIO Kjlacca
MyHandler. Knacc nacsenyer nuntepdeiic Actionlistener. B aTom mHTEpdeiice ecTh
ofnH abCcTpakTHBINA MeToj actionPerformed(), KOTOPBII ¥ OMUCHIBAETCS B KJlacce
MyHandler. B Teste MeTona BeITIOTHSAETCS KOMaHa System.exit(0), koTopoii 3aBep-
IaeTcst BBINIOJIHEHUE TIporpamMmbl. [Ipu miesuke Ha KHOIIKE 3aKPbITh OKHO
BhInoJIHsIeTCst MeToz actionPerformed() o6bekTa o6paboTunka hnd, KoTOpHIIT pe-
THCTPUPOBAJICS B KHOITKe btn komaHo0#1 btn.addActionListener(hnd) (cMm. kox kOH-
cTpyKTOpa Kiacca MyFrame B siuctusnre 13.2).

() HA BAMETKY

Mpu onmucaHnn metopa actionPerformed() B knacce MyHandler aprymeHTOM mMe-
ToOa ykaszaH 006bekT e knacca Actionkvent. 3To0 06bekT cobbiTus. OH B Tene
mMeTopa actionPerformed() He ncnonb3yeTcs (Takas peanusaums MeToga, Ho
B MPUHLINME MOXET NCMNOJIb30BaThCs). HO NOCKObKY peyb naet ob onpe-
neneHun abcTpakTHOro mMeToaa n3 nHTepdenca Actionlistener, To MeTopn,
[OJMKEH ObITb ONMCAH C TaKoW Xe CUrHaTypomn, C KOTOPOK OH OObSABNEH
B MHTEpderce — TO eCcTb C apryMeHTom Tuna ActionEvent.

Takum 06pasoM, Mbl cozgaiu kaacc MyHandler, peamusyiomuii uarepdeiic
ActionListener. To, uTo kTacc Hacaemyet nnrepdetic Actionlistener, o3nagaer, 4To
y 00bexToB K1acca MyHandler ects meton actionPerformed(). TIpu cozmanuu oxma
B KOHCTPYKTOPE KJ1acca MyFrame cosmaercst o6bekT kiacca MyHandler, u aToT 00b-
€KT «CBSI3bIBAETCS» C KHONKOM IyTeM peructpainuu MetosioM addActionListener().
[Tpu 1iesTyKe Ha KHOIIKE U3 3TOTO «3aPETUCTPUPOBAHHOTO» 0OBEKTA BbI3bIBa-
etcst Metop actionPerformed(). ITo, Tak ckazaTh, hopMasbHAs CTOPOHA BOIIPOCA.
Yro6bl TOHATH TIYOMHHBIN CMBICIT TIPOUCXO/AIIIETO, TIETECO0OPAZHO KPATKO
OCTAHOBUTLCS HA TIPUHITUTIAX 00PAOOTKH COOBITHIA.

MpuHUKMNbI 06PaboOTKN COObLITUIA

[omyctum, nmeercs mpuiokerue ¢ rpadudeckum mHTepdeiicom. Tam
ecTh Kakue-To rpaduyecKre KOMIIOHEHTHI, ¥ ¢ 9TUMH KOMIIOHEHTaMH MO-
JKET YTO-TO IPOMCXOAuTh. HazoBeM TO, YTO B IPHHIIMIIE MOJKET IIPOM30Ii-
TH ¢ KOMIIOHEHTOM, cobbimuem. Hampumep, 1e190K Ha KHOIIKE, HaBeJEeHUE
Kypcopa MBIII Ha KOMITOHEHT, BBOJ] CMBOJIA B I0JI€ BBOJA, BHIOOD OIIIIMN
u Tomy 1ogo6Ho0e. Kasxaplil pas, Korga NpoOMCXOAUT TaKoe COObITHE, aBTOMA-
TUYECKKE CO3/aeTCs 0OBEKT, KOTOPbI COAEPKUT OTPEIeEHHYIO TIOJIEe3HYI0
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nH(bOPMAIINIO, Kacarolyocst coObITHs. ByieM Ha3bIBaTh 3TOT 0OBEKT 006€K-
mom cobvimust, a HOTAA (€CJIM 9TO HE MPUBOAMT K HEJOPa3yMEHUsIM ) TIPOC-
TO Oy/IeM OTOKIECTBJIATH €ro ¢ coObITreM. OOBEKT COOBITHST CO3/IaeTCsT Ha
OCHOBe KJjlacca. B Java cymecTByer vepapxus KJIacCoB, COOTBETCTBYOIIUX
BCEM BO3MOKHBIM COOBITHSIM, KOTOPbIE MOTYT ITPOUCXOANUTH € TpahUUeCcKu-
MU KOMITIOHeHTaMu. Takue KJacchl Ha3bIBAlOTCS Kaaccamu coovimuil. Kiacco
cOOBITHI COZIEPsKAT B CBOEM Ha3BaHUU CJIOBO Event (4TO O3HAYAET coObImue).
JIist KaK[0r0 KOMITOHEHTa eCTh Habop COOBITHH, Ha KOTOPbIE KOMIIOHEHT
MOJKET B MPUHIIUIIE PearnpoBaTh. B 4acTHOCTH, KHOTIKM MOT'YT pearnpoBaTh
Ha coObITust Kiacca Actionfvent. Ho To, 4T0 KOMITOHEHT MOKET pearnpoBaTrh
Ha coObITHeE, ellle He 03HAYaeT, YTO OH Ha HEro CTaHeT pearupoBaTh. YToObI
KOMIIOHEHT pearupoBajl Ha coObITHE, HEOOXOANMO B JAHHOM KOMIIOHEHTE
3aperucTpupoBarh 06pabOTUMK JAHHOTO COOBITHS ([JIst Pa3HBIX COOBITHIT —
pastblie o6paboTunkn). O6paboTunk cobbiTUs — 910 00beKT. Ho He m060ii,
a TOT, YTO CO3/[aH Ha OCHOBE KJIACCa, PEATU3YIONIEro OMPe/IeIeHHBIN HHTEP-
(etic. ITouemy ato Baxxuo? [IpocTo ecmm kyace (Ha OCHOBE KOTOPOTO CO3/1a-
ercst 06pabOTUNK) peannsyer OlpeeJeHHbI HTepdENc, TO y HEro TOYHO
ecTb OIIpeieIeHHbIe METOAbI (KOTOPbIe 00bsBIEHDl B HHTepdeiice u onuca-
HBI B Kj1acce obpaborunka). Takum 06pasoM, ecid B KOMIIOHEHTE 3aPEruCT-
pupoBaH 06paboTYMK, TO Y 3TOr0 06pabOTYNKA €CTh OTpee/IeHHbIIT Habop
METO/I0B, KOTOPbIE U UCTIOJIB3YIOTCS TP 06paboTKe COOBITHSL.

Ecyii MbI 3HaeM, KaK HAa3bIBAETCS KJIACC COOBITHSI, TO TI0 IMEHU KJIAcca MOJK-
HO OIIPeAEIUTh UMs MHTepdeiica, KOTOPBIN Z0JKEH Pealn30BaTh Kaacc 00-
paboTumKa, a TaK)Ke Ha3BaHKe METO/[a, KOTOPBIM 00pabOTYNK PETUCTPUPYET-
cs1 B KoMmIionenre. [IpaBuiia takue.

e Yro6bl 110 UMEHU KJIacca COOBITUSI ONpPEAeIUTh UMst uHTepdeiica (st
peajMzanuu B Kjacce oO6paboTUMKa), TO B HazBaHUM Kjacca COOBITHS
caenyet cioBo Event 3amenuThb Ha coBoO Listener. Hatpumep, ecn peyub
uzet o cobpiThM Kiacca ActionEvent, To cooTBeTCTBYIONMIT HHTEpdEiic Ha-
3biBaeTcst ActionListener.

e  Yro6bl y3HATh MMsI METO/a, KOTOPbIM B KOMIIOHEHTE PETUCTPUPYETCS
06paboTurk, B HazBaHuu uHTepdeiica (KOTOPBIN peajnusyercs B Kiacce
obpaboTunke) B Hauase HyKHO 100aBUTh ¢JI0BO add (uto o3Havaet doba-
eumv). Hanpumep, o6paboTunkn coObITHii Kaacca ActionEvent cosmarorest
Ha OCHOBE KJIACCOB, peasuayionux unrepdeiic Actionlistener, peructpupy-
I0TCSI B KOMIIOHEHTE ¢ TIoMoIIbio MeTosa addActionListener().

Teneppb AOIMYCTUM, YTO B KOMIIOHEHTE 3aperucTpUpPoOBaH 0OpabOTUYMK s
onpeseneHHoro coObTusA. IIpym BO3HUKHOBEHMHM COOBITHS, KaK OTMedYa-
JIOCh BBIIIE, aBTOMATUYECKU co3laeTcd 00beKT coObiThd. OObeKT coObITUSA
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nepegaercst 06paboTUNKY (3aperucTpUPOBAHHOMY B KOMITOHEHTE) JJIst 0Opa-
601U, O6pabOTUNK «3HAET», KAKOI METO/I OJKEH ObITh BhI3BAH A1 0Opa-
6OTKM COOBITHSI. ITOT METO/I BbI3bIBaeTCs M3 00beKTa 00paboTunKa, a apry-
MEHTOM METOJLy TiepeaeTcst 00beKT coObITH. [109TOMY Y METO0B, KOTOPbIE
HacJIeYI0TCsl B Kjaccax 00pabOTYMKOB M3 MHTEP(ENCOB, OMH apryMeHT,
U 9TOT apryMeHT — OOBEKT COOBITHS, Ha KOTOPOE Pearrpyer KOMIIOHEHT.
Taxsxe cieayer UMeTh B BUJY, YTO TaKKMe METObI He BO3BPAIIAIOT PE3YJIb-
TaT, ¥ MOCKOJBKY OHM 00bsIBJIEHBI B MHTEpdeiice, TO B KIacce 0OpaboTynka
JIOJIKHBI OITMCBIBATHCS € KJIIOYEBBIM CJIOBOM public.

() HA BAMETKY

K coxaneHuto, HET NPOCTOro Npasuia, KOTOPOe N03Bo0M0 Bbl onNpeae-
NINTb Ha3BaHMe MeTOO0B (2 UX MOXET OblTb HECKOJIbKO) N3 nHTepdeii-
COB, peannadyemsblix B knacce o6paboTtumka. B Takmx crnyyasx npuaertcs
obpallatbCs K cnpaBke no ToMy Ui MHoMy nHtepdeicy. Bmecte ¢ Tem,
npu paboTte co cpepon NetBeans npu onncaHum knacca, peanmaytoLue-
ro HTepdenc, aBToMaTnyeckn nogBNSeTcs noackaska ¢ nHpopmaum-
el 0 TOM, Kakoi MeToa 13 nHTepderica [oMKeH ObITb ONMCaH B KNlacce
(4TOObI KNACC He Obl1 aBCTPAKTHbLIM).

Tereps, ecyin BEPHYTHCS K PACCMOTPEHHOMY BBbITIIE IIPUMEDY, TO B MHTEPGET -
ce ActionListener oObstBIIEH BeeTo ofinH abCcTpakTHBII MeToj actionPerformed(). Me-
TOJI HE BO3BPAIIAeT Pe3YIbTaT. Y METO/IA OJ[IH aPTYMEHT — CCBIIIKA Ha OOBEKT
kacca ActionEvent. 910 06beKT coObITHA. COOTBETCTBEHHO, €CJIA B KOMIIOHEH-
Te perucTpupyercst 00paboTurk 17ist 06paboTKU coObITHI Kaacca ActionEvent,
TO 06pabOTYNKOM JI0JIZKEH ObITh OOBEKT KJlacca, peansyroiiero narepdeiic
ActionListener, peructpupyercst o6paboTurk Metomom addActionListener(), a mpu
BO3HUKHOBEHUHU C KOMIIOHEHTOM COOBITHS JIAaHHOTO THIA U3 00beKTa-06pa-
6oTurka BbI3bIBaeTcs1 MeTo 1 actionPerformed(), 1 aprymeHTOM MeTOMy Tepesa-
eTCsT CChLIKA Ha 00BEKT COObITHs. VIMEHHO TaKylo CXeMY MBI PeaTH30BaIn
B mipebiytiieM npuMepe. [IpaBa, crocod peaynsaiui He CAaMbIi OIITHMAITb-
ubiii. Ho Ham BaskHO GBLIO, IPEK/IE BCETO, TIOHSATH GA30BbI MOAXO/, U JIJIsT
ATOTO MBI BCE ATAITBI MOKA3AJU «B SBHOM Bujie». OJIHAKO CYIIECTBYIO U UHbIE
BO3MOKHOCTH. VIX 00Ccyinm jasiee.

@ HA SAMETKY

Mbl 6yaem B OCHOBHOM 06cyXaaTb pasHble crnocobbl peanunaaummn obpa-
60TKKN cobbITNR. HO 4TOBLI NpUMeEpPbI HE ObIN CANLLIKOM Y OAHOTUMHbI-
MK, ByayT MMETb MECTO M HebOobLLINE «AeKOpaTUBHbIE» HOBLLECTRBA.
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OG6pabGoTunK Ha OCHOBE aHOHMMHOIO KJl1acca

Heyno6¢TBO 0nmcanHOro BhIIe MOAX0/Ia COCTOUT B TOM, 4TO HaM ITPUIILIOCH
OIMCBIBATh OT/EJAbHBIA Kjaace auast obpaborurka. OOLIMHO TaKue KJACCHI
UCIIOJIB3YIOTCA €AMHOKIBL. DTO HAMEK Ha TO, YTO MMEET CMbICJI CO3/1aBaTh
00beKT 06paboTurKa Ha OCHOBE AaHOHUMHOIO Kjiacca. VIMEHHO TaKOH HOAXO0/I
UCIIOJIb30BAH B IIPOTPAMME, TIPe/ICTaBIeHHON B iucTunre 13.4.

Jluctunr 13.4. NporpammHbii koa, npoekta AnonymousHandlerApplication

// WMnopr knaccos:

import javax.swing.*;

import java.awt.*;

import java.awt.event.*;

// Knacc ans cospaus okHa:

class MyFrame extends JFrame{

// KoHcTpykTop:
MyFrame(String name){

// Bbl30B KOHCTpYKTOpa Cynepkacca:
super(name);
// NonoxeHue u pasmepbl OKHa:
setBounds(250,250,300,200);
// OKHO NOCTOAHHbIX Pa3MepoB:
setResizable(false);
// Peakuma Ha WenyoK CUCTEMHOM NUKTOrPaMMbI:
setDefaultCloseOperation(EXIT_ON_CLOSE);
// OTKnKoYeHWe MeHeKepa KOMNOHOBKY:
setLayout(null);
// Co3nanne obbekTa MeTkm:
JLabel lbl=new JLabel("Tekct cunero ueta” JLabel.CENTER);
// NonoxeHue u pa3mepsl METKY:
lbl.setBounds(10,30,280,50);
// CHWii UBET N5 TEKCTA METKM:
(bl.setForeground(Color.BLUE);
// Pamka BOKpyr meTku:
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bl.setBorder(BorderFactory.createEtchedBorder());
// Dobasnenne MeTKM B OKHO:
add(lbl);
// Co3panne obbekTa KHOMKM:
JButton btn=new JButton("3akpbiTb OKHO");
// NonoxeHue u pa3mepbl KHOMKK:
btn.setBounds(50,120,200,30);
// OTMeHseTca pexum oTo6paxeHms pamku dokyca:
btn.setFocusPainted(false);
// Pernctpalus aHoHMMHOro 06paboTymKa B KHOMKE:
btn.addActionListener(new ActionListener(){
public void actionPerformed(ActionEvent e){
System.exit(0);
}
ok
// [lobasnexue KHONKM B OKHO:
add(btn);
// 0TobpaeHue OKHa Ha 3KpaHe:
setVisible(true);
}
}

// TnaBHblit knacc:
class AnonymousHandlerDemo{
// TnaBHblit MeTOR:
public static void main(String[] args){
// Co3patue 00beKTa okHa:

new MyFrame("AHoHuMHbI 06paboTunk");

}
}

Ecau 3anyctuTh mporpaMMy Ha BBITIOJHEHHUE, TO TIOSIBUTCSI OKHO, MTPECTaB-
JenHoe Ha puc. 13.3.

478




MpunoxeHus ¢ rpadunydecknm nHtepdencom

B _.:u_ = .

TeKCT CHHErD UBETa ‘

SAKPITE OKHO |

Puc. 13.3. OKHO C TEKCTOM CMHErO LiBETA U paMKOI BOKPYr METKM

OKHO, KOTOPOE TIOSIBJISIETCSI Ha DKPaHe, KaK U paHee, COAEPKUT METKY U KHOII-
Ky. Ho Terepp TeKCT B METKe CHHETO I[BETa, a BOKPYT METKH OTOOpaskaeTcst
«BJlaBJieHHas» paMKa. Takske Ha KHOIKe He oToOpaskaeTcsi paMKa (hoKyca
(mTpUXOBaHHAS paMKa, KOTOPast 10 YMOJYaHUI0 OTOOPasKaeTcsl BOKPYT TeK-
CTOBOH HaANKMCH B 00JIACTH KHOIIKH, €CJIM TIOCAe/[Hel repesaH HoKyc).

OcHOBHbIE U3MEHEHHUS B IIPpOIrpaMMHOM KO/I€ TaKHE.

Koncrpykrop kmacca Myframe mMeeT TEKCTOBBIM apTyMeHT, OTIPEIESIO-
Uit Ha3BaHue OKHA.

[Tpu cosmanny 0ObEKTa METKU B KOHCTPYKTOpPe Kiacca Myframe BTopbim
aprTyMeHTOM KOHCTPYKTOpPY KJiacca Jlabel mepenmaercs craTudeckast KOH-
cranTta CENTER ksacca Jlabel. Biarogapst aTomy TekeT B 00J1acTH METKH
BBIPABHUBAETCS 110 TEHTPY (10 YMOJYAHUIO TEKCT BBIPABHUBAETCS IO
JIEBOMY Kpalo).

C nomorpio koman bl Lbl.setForeground(Color.BLUE) msist TekcTa MeTKM ycra-
HaBJIMBAETCA CUHMIT 1BeT. J[/s nmpuMeHeHus 1Beta U3 00beKTa METKU
BBI3BIBaeTCS MeTo/I setforeground(). AprymMeHTOM MeTOAy TiepesaeTcst cTa-
tuyeckas koncranrta BLUE xkiacca Color. /Lyt mcmonb3oBanusa kiaacca Color
B IIAMKe TTPOTPAaMMbI MCTIOJb30BaHA WHCTPYKITUS import java.awt.* (Kiacc
Color orHOCHTCsT K OGrbmoreke AWT).

Bokpyr MeTku oTobOpaskaercs: pamka. Pamka orobpaskaercst komanoi bl.
setBorder(BorderFactory.createEtchedBorder()). Pamka 3amaercs ¢ momorpio MeToza
setBorder(). ApryMeHTOM METO/Y CJIeyeT MepeaaTbh 0ObEKT Kaacca, peasi-
syiotero waTepdeiic Border. Takoit 06beKT ompeaesnseT THT paMKi. MBI
JUIST TIOJTyYeHUsI CCBLIKY Ha 0OBEKT Kiracca Border Bocrob3oBasmch cratu-
yeckuM MeTo/ioM createEtchedBorder() kiracca Borderfactory. MeTon pesysbratom
BO3Bpalaer 0ObEKT, KOTOPBII COOTBETCTBYET <«BJABJIEHHOI» IpaHMILE:
abdeKT Takoi, Kak ecyiu Obl TPAHKILY TIPOBEJIN BIABJINBAHUEM JIMHUIL.

Jluist OTMEHBI pesKrMa 0TOOpaskeHust paMKK (hoKyca 11t KHOIIKH (a Takoi
PEKMM UCIIONB3YETCS TI0 YMOJTYAHUIO ), U3 00beKTa KHOIIKH btn BhI3bIBa-
etcst MeToj btn.setFocusPainted() ¢ aprymenTom false.
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Ho rnaBHoe namenenue — 9T0, KOHEYHO, NCIIOJb30BaHue A/ KHOIIKM aHO-
HUMHOTO 00paboTYnKa aHOHMMHOTO KJIacca, peajusyolnero uHrepdeiic
ActionListener. Peub uzet BoT 006 9TOM OJIOKE KOJIa B TeJie KOHCTPYKTOpa KJracca
MyFrame:

btn.addActionListener(new ActionListener(){
public void actionPerformed(ActionEvent e){
System.exit(0);
}
b

Buaiarogapst TakoMy MOZXO/y OTHafaeT HeOOXOAUMOCTb B OMMCAHUM OT/le-
JIBHOTO KJ1acca st 00paboTyrKa COOBITHS MIeTYKa Ha KHOIIKE.

OOpaboTuMK Ha OCHOBE NAaMOaa-BbipaXeHns

Hecisoxkno 3amerutsb, uto unrepdeiic Actionlistener siBisietcst GyHKITMOHAb-
HbIM (B uHTEepdeiice 0ObIBIEH TOJIBKO OAUH abCcTpakTHBIN MeTox). IoaTo-
My TIPOIECC CO3[AHUsI U PErucTparuu 00paboTYMKa B KHOIIKE MOKHO €Iile
yrpoctuth. B suctunre 13.5 npejictaBiena Bepcus POTPaMMbl, B KOTOPOI
pu peanusaruy 00paboTKU COOBITHIA HCIIOIB3YeTCsT TAMO/1a-BhIPasKeHIE.

Jinctunrr 13.5. NMporpammHbiii kop npoekta LambdaHandlerApplication
// Wmnopr knaccos:
import javax.swing.*;
import java.awt.*;
import java.awt.event.*;
// Knacc ans copaHus okHa:
class MyFrame extends JFrame{
// KoHctpykTop:
MyFrame(String name){
// Bbi30B KOHCTpYKTOpa Cynepknacca:
super(name);
// TlonoxeHue u pa3mepbl OkHa:
setBounds(250,250,300,200);
// OKHO NOCTOAHHbIX Pa3MepoB:
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setResizable(false);

// Peakuma Ha WenyoK CUCTEMHOM NUKTOrPaMMbI:
setDefaultCloseOperation(EXIT_ON_CLOSE);

// OTKnioYeHne MeHeKepa KOMNOHOBKY:
setlayout(null);

// 06beKT u300paxeHus (413 0TOOPAKEHNA B METKe):
Imagelcon img=new ImageIcon("d:/books/pictures/giraffe.png");
// TeKcToBOe 3HayeHue Ans 0To6paKeHus B MeTKe:
String txt="<htm(>370 xupac.<br>0H bonbwoit.<br>0H Bee BuguT.</html>";
// Co3panne obbekTa MeTkm:

JLabel lbl=new JLabel(txt,img,JLabel.LEFT);

// Co3panue obbekTa Wwpndra:

Font F=new Font(Font.MONOSPACED,Font.BOLD,16);
// NpumeneHue wpudra K MeTke:

bL.setFont(F);

// TlonoxeHue v pa3mepsl MeTKu:
bl.setBounds(10,30,280,80);

// Nepexof B peXuM HENPO3PayYHOCTH METKM:
lbl.setOpaque(true);

// CBetno-cepelit UBeT anA hoHa MeTKY:
bL.setBackground(Color.LIGHT_GRAY);

// Pamka BoKpyr MeTku:
bl.setBorder(BorderFactory.createEtchedBorder());
// BobasneHue MeTKM B OKHO:

add(lbl);

// Co3nanue obbeKTa KHOMKM:

JButton btn=new JButton("3akpbiTb OkHO");

// TlonoxeHue v pa3mepsl KHOMKK:
btn.setBounds(50,120,200,30);

// OTMeHsieTca pexum oTo6paeHus pamku dokyca:
btn.setFocusPainted(false);

// Pernctpalus B kHonke o6pabotymka

// Ha ocHoBe NAMOZA-BbIPAXKEHUS:

481



Maea 13

btn.addActionListener(e->{System.exit(0);});
// Bobaenexne KHOMKM B OKHO:
add(btn);
// 0T06paxeHue OKHa Ha 3KpaHe:
setVisible(true);
}
}

// TnaBHblit knacc:
class LambdaHandlerDemo{
// [naBHblit MeTop:
public static void main(String[] args){
// Co3patue 00beKTa okHa:
new MyFrame("Nlam6ga-Bbipaxenue");
}
}

OKHO, KOTOPOE OTOOPAYKAETCSI TIPU BBITIOJTHEHUH TIPOTPAMMBI, TIOKA3aHO Ha
puc. 13.4.

B

Sro spad.
OH Donsmon.
OB BGE BHOAT.

SAKPEITE OXHOD

Puc. 13.4. OkHO C TEKCTOM 1 n300paxeHneM, C BblaeneHHbIM GOHOM OJ1 METKU

Ocob6eHHOCTh OKHA B TOM, YTO KPOME TEKCTa B METKe OTOOpaskaeTcs MUK-
Torpamma, GOH METKH BBIZIETIEH CEPBIM IIBETOM, a COOCTBEHHO TEKCT B METKE
0TOGpakaeTcsi B HECKOIBKO CTPOK, MPUYEM TIPU(DT TEKCTA OTIHYAETCS OT
HCIIOJIb3YEMOTO 110 YMOJTYAHUIO.

I'naBHOEe n3MeneHue B IIPOTPpaMMHOM KOJ€ Ha 9TOT pa3 COCTOUT B TOM, YTO
06pabOTUYUK JIJIsT KHOIIKU PETUCTPUPYETCST MOCPECTBOM TIEPEIau apryMeH-
toM Metony addActionlistener() sistmOma-BbipaskeHus e->{System.exit(0);}. /lannoe
BbIpaskeHMe orpezessieT Koa Meroja actionPerformed() B oObexTe 06paboTUM-
ka. CTOUT 3aMETHTh, YTO THIIA APTYMEHTa € B JIAMOAa-BbIPaKEHUH SIBHO HE
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YKa3aH: OH OIIpeAeA€TCA aBTOMATUYECKU UCXO/JA M3 CUTHATYPbl METO/AA
actionPerformed().

Bce mpoune HOBIIECTBA MMEIOT OTHOIIEHWE K MeTKe. Bo-TiepBBbIX, MeTKa,
co3/laHHas Ha OCHOBe 0ObeKTa Kiacca Jlabel, MokeT comepskath He TOJIHKO
TEKCT, HO U n300paskenue (OMHOBPEMEHHO € TEKCTOM HJIH TOJBKO H300paske-
Hue). B 1aHHOM ciydae B TEKCTOBON MeTKe OTOOPasKaeTcst U TEKCT, U M300-
pakenue. [ls1 usobpaskenust komanaoit Imagelcon img=new Imagelcon("d:/books/
pictures/giraffe.png"). larHOIT KOMaHOM Ha OcHOBe Tpadryeckoro daiiia giraffe.
png cosmaercst 0ObEKT Kaacca Imagelcon, KOTOPBIiA 3aTeM TIEPENAETCST BTOPBIM
apryMeHTOM KOHCTPYKTOpY Kiacca Jlabel. TpeTbum aprymMeHTOM KOHCTPYK-
TOpy TiepemaeTcd cratndeckad KoHcTanTa LEFT kiacca Jlabel, ompenensronias
croco6 BBIPABHUBAHUSI COEPKIMOTO METKHU TI0 JieBOMY Kpaio. [IepBbim ap-
TYMEHTOM KOHCTPYKTOPY KJiacca Jlabel mepezmaeTcs TekcToBasi mepeMeHHas
txt, 3HaYeHME KOTOPOI1 COJIEPIKUT TUIIEPTEKCTOBBIE JIECKPUIITOPHI.

AETANW

A3blk rmneptekcToBor pasameTkm HTML (cokpaweHue ot HyperText
Markup Language) ncnonb3dyetcs npu co3pnaHum Beb-ctpaHuml. CooT-
BETCTBYIOLLMI TEKCT COOEPXMUT, KDOME COOCTBEHHO TEKCTa, crneumarb-
Hble MHCTPYKUMMW, KOTOPbIE Ha3blBAKOT AeCKpuntopamu. Jeckpmntopsbl
ncnonb3dyoTcs 6pay3epoM Ot onpenenieHns cnocoba oTobpaxeHus
ONoOKOB OOKyMeHTa. [ecKpunTopbl 3ak/lo4yaloTCa B YIIOBbIE CKOOKW.
MpusHakom Havana HTML-kopa sisnsetca geckpmntop <html>. Jeckpun-
Top </html> 03Ha4aeT 3aBepeHne HTML-koga. [eckpuntop <br> aBnaeT-
Csl UHCTPYKLMEN nepexona K HOBOM CTPOKe.

Eciu Tekcr, npeHa3HaYeHHBIN JJIs1 OTOOPaKeHUsT B TEKCTOBON METKE, CO-
nepxutr HTML-aeckpuritopbl, TO TaKOH TEKCT JOJKEH HauWMHATHCS C fie-
ckpuntopa <html> u 3akanuuBatbes geckpuntopom </html>. B manrom ciryuae
MBI B TEKCTOBO¥ TIepEMEHHOI txt, KpOMe HAaYaJIbHOTO U KOHEYHOTO JIECKPUTI-
TOPOB, UCIIOJIb3yeM HHCTPYKIMHU <br>. [Tpu 0TO6paskeHNH TEKCTa B TEKCTOBOI
MeTKe TaM, TJe HaXOIUTCS MHCTPYKITUS <br>, BBITTOTHSIETCS TIEPEX0/T K HOBOM
CTPOKE.

E1te oun HOBBITT MOMEHT — onpesienierue mpudra s Metku. [ pudt pe-
anmsyercst yepe3 o0bekT F kinacca Font us 6ubanorekn AWT. Koncerpykro-
py kmacca Font mepenaiorcs Tpu aprymenTa. IlepBsiM apryMeHTOM Tiepeiana
cratndeckast tekcrtoBasd konctanta MONOSPACED kmacca Font, onpeaensiionias
ThT mpudTa, BTOPON apryMeHT 3ajiaeT CThJIb mpudTa (yKazaHHasS BTOPBIM
aprymenToM KoHcTaHta BOLD ksracca Font cooTBeTCTByeT >KMPHOMY CTHJIIO
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mpudTa), a TPETUH 1eJI0YNCIEHHBIN apTyMeHT 3a1aeT pa3dmep mpudrta. [loc-
Jie TOTO, Kak co3iat o0bekT F mpudra, komaraoi lbl.setFont(F) mpudt npume-
HSIETCS K TEKCTOBOM MEeTKe.

Haxownert, a1 TekcToBOI MeTKM yKa3aH (OHOBBIH 11BeT. [lesaeTcs aTo BHI-
30BOM 13 00beKkTa MeTKH MeTosa setBackground() ¢ aprymerntom Color.LIGHT_GRAY,
03HAYAIOIIUM IIPUMEHEHHUE CBETJIO-CEPOTO 11BeTa 7151 (hoHa MeTku. Ho aToro
Ha caMOM jieJie MaJio. /[e10 B TOM, 4TO TI0 YMOJTYAHUIO [I71T METKU (KaK U JIJIst
MHOTHUX JIDYTUX KOMIIOHEHTOB) WCIOJIB3YETCS PEXUM TIPO3PAYHOCTH, TIPU
KOTOPOM HEKOTOPbIe 06JIaCTH BHYTPH KOMIIOHEHTA HE PUCYIOTCS ¥ SIBJISIOT-
cst Kak Ob1 mpo3paunbivu. [ToaTomy Komantoii lbl.setOpaque(true) mesraem MeTKy
HEIPO3PaYyHOiA.

O6paboTuMK Ha OCHOBe 00bekTa OKHa

E1te oxya 1moJie3HbIH MOAX0A COCTOUT B TOM, YTO UHTepdeiic, KOTOPHIi ce-
JIyeT peai30BaTh B Kjaacce 0OpabOTYNKa, peajnusyercst B Kjiacce okHa. Ta-
KM 00pa3oM, 00BEKT OKHA MOKET UCITOJIb30BAThCS B KauecTBe 00paboTInKa
KOMITOHEHTA B 3TOM OkHe. Kak ykazaHHBIH 1MO/IX0]] pean3yeTcs Ha MPaKTU-
Ke, TTOKa3aHo B quctunTe 13.6 Ha mpuMepe co3manus OKHa ¢ KHOITKOH, TeJ-
YOK Ha KOTOPOU MPUBOJAUT K 3aKPBITUIO OKHA W 3aBEPITEHUIO BBITTIOJTHEHU
TIpOTpaMMEL. B 3TOM mpuMepe MBI TO3HAKOMUMCST C HOBBIM KOMITOHEHTOM —
nanenvto. Ilanesb npeacTabisieT cOOOH MPAMOYTOJIbHYIO 00JIACTD ¥ SIBJISICTCS
KOHTEHHEPOM, B KOTOPBINA MOTYT JJ0OABJISATHCS APYTHe KOMIOHEHTHI. Peai-
3yercst TmaHesb yepe3 00beKT Kiaacca JPanel. A Terepb pacCMOTPUM ITPEACTaB-
JIEHHBIH HUXKE KOJI.

Jluctunr 13.6. NMporpammubiin koA npoekta WindowAsHandlerApplication

// imnopr knaccos:

import javax.swing.*;

import java.awt.*;

import java.awt.event.*;

// Knacc ans cospaHus okHa

// peanusyet untepdeiic ActionListener:

class MyFrame extends JFrame implements ActionListener{
// Onucanne metoa u3 uxtepdelica ActionListener:
public void actionPerformed(ActionEvent e){

System.exit(0);
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}

// KoHctpykTop:
MyFrame(String name){

// Bbl30B KOHCTpYKTOpa Cynepknacca:

super(name);

// TlonoxeHue u pa3mepbl OKHa:
setBounds(250,250,300,200);

// OKHO NOCTOAHHbIX Pa3MepoB:

setResizable(false);

// PeaKuus Ha WenyoK CUCTEMHON NUKTOrPaMMbl:
setDefaultCloseOperation(EXIT_ON_CLOSE);

// OTKnKoYeHHe MeHeZKepa KOMNOHOBKM 1A OKHa:
setLayout(null);

// Co3nanue obbekTa naHenm:

JPanel pnl=new JPanel();

// NonoweHue v pasmepsl naHenm:
pnl.setBounds(5,5,285,110);

// Pamka BOKpyr naHenu:
pnl.setBorder(BorderFactory.createEtchedBorder());

// OTKNIoYEHNE MEHeZEepa KOMMOHOBKM ANA NaHENM:
pnl.setLayout(null);

// 06beKT u300paxeHus (413 0TOOPaKEHMS B METKE):
Imagelcon img=new Imagelcon("d:/books/pictures/giraffe.png");
// TeKcToBOE 3HayeHue AN 0TOOPaKEHUs B METKE:
String txt="<htm(>310 ®upad.<br>0n Gonbuioit.<br>0H Bce BuauT.</html>";
// Co3panue 06beKTa METKM ¢ M306paxeHuem:

JLabel imgLbl=new JLabel(img);

// TlonoxeHue v pa3mepsl MeTKu:
imgLbl.setBounds(10,10,90,90);

// PaMKa BOKpYT MeTKu:
imgLbl.setBorder(BorderFactory.createEtchedBorder());
// Co3nanne 06beKTa NSt METKY C TEKCTOM:

Jlabel txtLbl=new JLabel(txtJLabel.CENTER);
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// TlonoxeHue v pa3mepsl MeTKu:
txtLbl.setBounds(110,10,165,90);
// PaMKa BOKpYT MeTKu:
txtLbl.setBorder(BorderFactory.createEtchedBorder());
// Co3paxue 0ObeKTa KHOMKM:
JButton btn=new JButton("3akpbiTb 0KHO");
// TlonoxeHue u pa3mepbl KHOMKK:
btn.setBounds(50,120,200,30);
// OTMeHsieTca pexum oTo6paeHus pamku dokyca:
btn.setFocusPainted(false);
// Pernctpalius B kHonke 06paboTyMKom
// 00beKTa okHa:
btn.addActionListener(this);
// Co3patue obvekTa wpudra:
Font F=new Font(
// HasBaxue wpua KaK y KHOMKM:
btn.getFont().getName(),
// CTnb — XMPHBbIA Kypcus:
Font.BOLD|Font.ITALIC,
// Pa3mep wpudra Ha 2 6onbLue YeM Y KHOMKM:
btn.getFont().getSize()+2);
// NpumeHeHue wpudTa K MeTKe C TeKCTOM:
txtLbl.setFont(F);
// Bobasnenue MeTOK Ha naHenb:
pnl.add(imgLbl);
pnl.add(txtLbl);
// [lobaBneHune naHenm B OKHO:
add(pnl);
// [LloGaBneHue KHOMKM B OKHO:
add(btn);
// OT06paeHue OKHa Ha IKpaHe:
setVisible(true);
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}

// TnaBHblit knacc:
class WindowAsHandlerDemo{
// [nasHblit MeTop:
public static void main(String[] args){
// Co3panue 06bekTa OkHa:
new MyFrame("06pa6otynk — 06beKT okHa");
}
}

Ecam 3anyctnTh mporpaMmy Ha BBITIOJTHEHHE, TO TIOSBATCA OKHO, TTPE/ICTaB-
JIeHHOe Ha puc. 13.5.

[2] OBpaserane - obrekrokra [ =1 (5]

3mo Hupag.
ﬁ OH Gomewod.
i OH sce sudum.

SAKDITE OKHO |

Puc. 13.5. OKHO C KHOMKOW 1 NaHEeNbo, Ha KOTOPOW PasMeLLLEHbI BE METKMN
(c n3obpaxxeHnem n TeKCTOM)

Cxema, UCII0JIb30BaHHAs B J]AHHOM CJIyYae, TaKas: B KOHCTPYKTOPE KJjacca
MyFrame co3iaeTcst maHeJb, Ha KOTOPY1O 100aBJISTIOTCS IBE METKU: OJIHA C 300~
paskeHueM, a ApyTasi ¢ TEKCTOM. 3aTeM IIaHesb Jo0aBaseTcs B OKHO. Takke
B OKHO 100aBJIeTCs KHOTIKA.

Jliist ynoGeTBa BOCIIPUSITHS U TIAHEJb, W IBE METKH BBIAEISIIOTCST C TIOMOTI[HIO
B/IaBJIEHHOUW PaMKH, TaK YTO JIOCTATOYHO JIETKO IPEJACTaBUTh, KaK UMEHHO
pasMelamTcs KOMIIOHEHTHL. Temepb oOpaTuMcs K aHAINU3y IIPOrPaMMHOIO
KOJla TpuUMepa.

B niepByto ouepesnb cTOUT 3aMeTUTD, UTO KJacc MyFrame, moMmumo HacJienoBa-
Hus Kaacca JFrame, ete u peasnusyet untepdeiic Actionlistener. [TosTomy Terepnb
B KJyracce MyFrame kpome KOHCTpPyKTOpa omnucaH erie n MeToz actionPerformed().
B koncTpykTOpe Kiacca komaHmoil btn.addActionListener(this) obpaboTurkom
B KHOITIKE PETUCTPUPYETCST OOBEKT OKHA. JTO O3HAYAET, YTO MIPHU TIETIKE Ha
KHOITKe OyzeT BBI3bIBATHCST MeTo/I actionPerformed() M3 oObekTa OKHa, TO €CTh
TOT METO/I, UYTO ONUCaH B Kiacce MyFrame.
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JlocToiHbI BHUMaHUS ¥ HEKOTOPbIE MHbIe OJIOKH KOjIa B KOHCTPYKTOPE KJIacca
MyFrame. Tak, 06beKT /151 maHesn pnl cozpaercst komauoi JPanel pnl=new JPanel().
[1aBHOE Ha3HAYeHNe MaHe I — ObITh KOHTEIHEPOM VISl IPYTUX KOMIIOHEH-
ToB. Ho HEKOoTOpBIEe TTapaMeTphI TTaHEJN BCE K€ CJEAYEeT ONpeneauTh. Tax,
KoMaHzioi pnl.setBounds(5,5,285,110) 3aziaeTcs MOOKEHNE W pa3Mephbl MaHEH.
[TockobKy MaHe b J06ABISIeTCss B OKHO, TO MOJOKEHNUE MaHEIN 3a[aeTCst
IO OTHOIIEHWIO K OKHY. B /laHHOM cJTydae Mbl CO3/laeM TaHEeTh MTUPUHOM
285 mUKCesI0B U BbICOTON 110 TKcenoB. JIeBbiil BepXHUU yroT TaHe u Gyer
CMeIIeH Ha 5 TIMKCeJIOB BJIEBO U HA 5 IMKCEJIOB BHU3 110 OTHONIEHUIO K JIEBO-
My BepxHeMy yriry paboueii 06JacTi OKHa.

() HA BAMETKY

Mbl ocTaBnsseM 6e3 BHUMaHUS BbIGOP KOHKPETHbLIX YACIOBbIX 3HAYEHWI
0151 Pa3MepPOoB U NMOJIOXEHNSI KOMMOHEHTOB, XOTSl 3TO W BaXKHbI BOMPOC.
XoyeTcs BepuTb, 4TO YyMTaTesb B cllydae HeoOX0AMMOCTN CMOXET BOC-
CTaHOBUTb COOTBETCTBYIOLUME HECJIOXHblIE apndMETUYECKME pacHeThl.
Ho BooGLlEe xo4eTcs 3aMeTuUTb, 4TO Gosiee HagexHbln cnocob noapa-
3yMeBaeT UCMOJIb30BaHNE OTHOCUTESIbHBIX, 8 He aBCOJIOTHBIX XapaKTe-
PUCTUK ANA IMHENHbIX Pa3MepOoB: Hanpumep, pasymMHo 3a4aTb pa3mMepbl
OKHa Yepes LLeSIoYMCIEHHbIE NepeMeHHbIE U 3aTEM BbIYUCIATb pa3Mepsbl
1 NMONOXEHUE NPOYMX KOMIMOHEHTOB Ha OCHOBE 3TUX NapamMeTpoB. Ho aTo
yBennymMBaeT 00beM NPOrpamMmMHOro Koaa, YTo HexenaTeNlbHO, yYnTbiBas
y4ebHbIli xapakTep paccMaTpuBaeMblX MPUMEpPOB.

Takxe CTOUT 3aMeTUTb, 4TO UCMOJIb3yeEMOE B NporpaMmme n3obpaxeHue
MMeeT pa3Mepbl 75 MUKCESIOB B LUMPUHY U 75 MUKCENIOB B BLICOTY.

Pamka Bokpyr maHesim ycTaHaBsmBaeTcs KoMaHzoi pnl.setBorder(BorderFactory.
createEtchedBorder()). Tax:xe ¢ momonibio koman bl pnl.setlayout(null) oTkrouaeTcs
MeHe/[Kep KOMITOHOBKHY JIJIST TIAHEJIH.

@ HA SAMETKY

CnepnyeT y4yecTb, YTO MeHeaKepbl KOMMOHOBKWN €CTb Y BCEX KOHTEHEPOB,
B TOM YMCJIE U Y NaHeNn. VIX Toro, 4To Mbl OTKIIOYMUIV MEHEeOKeP KOMMO-
HOBKW [IJ11 OKHa, He C/IeflyeT, YTO OH OTK/IIOYMIICA ANA NaHenn. Y naHenm
CBOW MeHeXep KOMMOHOBKM W ero OTK/io4aTb CrieayeT OTAesbHO.

Komanoii Jlabel imglbl=new Jlabel(img) cosmaercsas meTka ¢ u3OOpasKeHUEM,
a xomano# Jlabel txtLbl=new JLabel(txt.JLabel.CENTER) co3maeTcss meTKa ¢ TeKCTOM
(TexcT BBIpaBHUBAETCS MO TEHTPY). s Kakaoi METKM yCTaHaBIWBAECTCS
BIaBJIEHHAS PAMKa, U 33/Ial0TCS pa3MePhl U MOJI0KEeHNE B KOHTEITHepe.
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@ HA 3AMETKY

BaxHo NMOHMMATb, YTO NOJIOXKEHNEe MEeTOK, MOCKOJIbKY OHU ,D,O6aBJ'IﬂIOTCF|
Ha naHesb, ONpPeaenaTCa Mo OTHOLLEHWIO K IEBOMY BEPXHEMY yriy na-
HEenun, a He OKHa, KaK 3TO Oblfio paHee. A BOT KHOMKa A00aBnseTcs Herno-
CpeacTBEHHO B OKHO, MO3TOMY €€ MONIoXEeHNe 3a0aeTC OTHOCUTENBHO
JIeBOro BepxHero yrna padboyen obnactu okHa.

Ette oquu «mipuems cBsi3aH ¢ onpesiesienneM mpudra st TEKCTOBOH MeT-
ku (MeTku ¢ TekcToM). [IpudT onpesnensiercst Ha ocHOBe MPUGPTA, UCTIOJb-
3yeMOro 10 YMOJYAHUIO JIJisi KHOTIKU (M TI09TOMY KOMAH/Ibl OTIPE/IeTeHuUsT
mpudTa pa3MeaoTcs B IPOTPAMMHOM KOJIe ITOCJIE TOTO, KaK CO3/[aHa KHOTI-
ka). O6bekT F mpudra cosmaercss Ha ocHoBe Kiacca Font. ApryMeHThI KOH-
CTPYKTOPY KJacca Font mepematoTcst Takue.

* IlepBpiM aprymenToM mepefana WHCTPYKIus btn.getFont().getName(). dto
JIOTHYECKOE HazBaHue MpUQTa, UCII0Ib3yeMOoe JJIs OTOOPasKEHUs Ha3Ba-
nust kHonku. Crielyer yuecth, 4TO B pe3yJibTate Bbi3oBa MeTo1 getFont()
u3 o0beKTa KHOIKU btn Bo3Bpamiaercst ccblika Ha o0beKT Kiacca Font,
OIUCBIBAIONIET0 MPUGT, MPUMEHsIEMbIl K KHOTKe. V3 aT0oro oO6bhexTa
BBI3bIBaeTCsT MeToz getName(), KOTOPBIN BO3BpAIaeT TEKCTOBOE 3HAYEHE
¢ JIOTHYeCKUM HazBaHueM tmpudra. 1 910 3HaUeHME TepeaeTcs mepBbiM
apryMeHTOM KOHCTPYKTOpPY KJjacca Font mmpu cosmanum HOBOrO 00beKTa
mpudrTa.

*  BropsiM aprymenToM KOHCTPYKTOpPa yKa3aHo Bbipaskemwue Font.BOLD|Font.
ITALIC o3Havaroree, YTO OTHOBPEMEHHO UCIOTb3YETCS U JKUPHBIN, U Kyp-
CHUBHBIN CTUN (B Pe3yIbTaTe MOTYYAETCS KUPHBIN KYPCUBHBIN CTUIID).

e  TperbriM apryMeHTOM KOHCTPYKTOPY TIPH CO3MaHuu 0O0bekTa mpudra
mepefano BeIpaskenwe btn.getFont().getSize()+2, B KoTOpoM K BBIpazkeHuio btn.
getfFont().getSize() mpubasisiercst 3Hayenue 2. PesysbraT BbIpaskeHus btn.
getFont().getSize() mpeacrasisier coboit pe3yIbTaT BhI30Ba MeTO/1a getSize() u3
oObekTa mpudTa, UCIoab3yeMoro st KHOMKKM. CChlIKa Ha MOCTeIHUI
naetcst BeIpaskeHueM btn.getFont(). Metos getSize(), BbI3BaHHBIN 13 00bEKTA
mpudTa, BO3BpalaeT pe3yabtatoM pasmep nipudra. [TosTomy pasmep
mpudTa 17151 METKH Ha 2 O0JTbIile pa3Mepa MmpudTa [1jist KHOTIKH.

[Tocute onpenesnenust o6bekTa mprdTa F gaHHbIN PUQT ¢ TOMOIIBIO KOMaH-
mel txtLbl.setFont(F) mpumensiercss k MeTke ¢ Tekcrom. [lanee xomanmamu pnl.
add(imgLbl) u pnl.add(txtLbl) MeTK¥ MOGABJISIOTCST Ha MTAHEJb, TIOCJIE Yer0 KOMaH-
noii add(pnl) manens mobaBisiercst B okHO. KHOIKa Takske J06aBISIeTCs B OKHO
C TIOMOTIIhIO KoMaH B! add(btn).
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Co3paHue Kacca ang KHOMKu

KHorka, KoTopyto Mbl cTabHIIbHO 1100aBJIsieM B OKHO, UIM€ET OJIHY 0COOEH-
HOCTD: IIPH IIeJIYKe Ha Hell 3aBepIaeTcst BHIIIOJIHEHUE TPOrpaMMbl. BaxkHo
311ECh TO, 4TO NP1 00pabOTKe COOBITHS MIeYKa Ha KHOIKE HUKAKHE HbIE KOM-
[OHEHTBI, KpoMe COOCTBEHHO KHOIIKH, He 3a/eiicTBoBaHbl. B aTOM cMbIce
KHOIIKA /[OCTaTOYHO aBTOHOMHA U YHHUBepcajbHa. B paccmarpuBaemoii na-
Jiee porpaMme Mbl BMECTO TOTO, YTOOBI CO3/[aBaTh U HACTPAMBaTh KHOIIKY
B KOHCTPYKTOPE OKHA, OIMWIIEM OTJEJbHbIN KJIACC JIJIT KHOIKU, KOTOpas
npeHa3HaYeHa JIJist 3aBepiieHus: paboThl TPorpaMmbl. Takske Mbl OTHIIIEM
OTJIETBHBIN KJIACC I Taneau. PaccMoTpuM riporpaMmy B JuctuHre 13.7.

Jinctunr 13.7. MporpammHubivi kog npoekta ButtonAndHandlerApplication
// Wmnopr knaccos:
import javax.swing.*;
import java.awt.*;
import java.awt.event.*;
// Knacc kHonku:
class MyButton extends JButton implements ActionListener{
// Onucanue metoga u3 uxtepdelica ActionPerformed:
public void actionPerformed(ActionEvent e){
System.exit(0);
}
// KoHctpykTop:
MyButton(int x,int y,int w,int h){
// BbI30B KOHCTPYKTOpa Cynepknacca:
super("3aKpbITb OKHO");
// NonoeHue u pa3mepbl KHOMKK:
setBounds(xy,wh);
// OTMeHa oTobpaeHus pamku dhokyca:
setFocusPainted(false);
// Peructpauus obpabotymka B KHoMKe:
addActionListener(this);
}
}

// Knacc navenu:
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class MyPanel extends JPanel{
// KoHctpykTop:
MyPanel(String txtImageIcon img){
// Bbl30B KOHCTpYKTOpa Cynepknacca:
super();
// TlonoxeHue u pa3mepsl naHenu:
setBounds(5,5,285,110);
// Pamka BoKpyr naxenu:
setBorder(BorderFactory.createEtchedBorder());
// OTKnioYeHne MeHeKepa KOMNOHOBKY:
setLayout(null);
// Co3panue 06beKTa nst METKH C U300paxeHMeM:
JLabel imgLbl=new JLabel(img);
// TlonoxeHue v pa3mepsl MeTKu:
imgLbl.setBounds(10,10,90,90);
// PaMKa BOKpYT MeTKu:
imgLbl.setBorder(BorderFactory.createEtchedBorder());
// Co3nanne 06beKTa NS METKY C TEKCTOM:
Jlabel txtLbl=new JLabel(txt JLabel.CENTER);
// TlonoxeHue u pa3mepbl METKM:
txtLbl.setBounds(110,10,165,90);
// Pamka BoKpyr MeTku:
txtLbl.setBorder(BorderFactory.createEtchedBorder());
// BobasneHue MeTOK Ha naHenb:
add(txtLbl);
add(imgLbl);
}
}
// Knacc pns okHa:
class MyFrame extends JFrame{
// KoxcrpykTop:
MyFrame(String name,String txt Imagelcon img){
// BbI30B KOHCTPYKTOpA Cynepknacca:
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super(name);
// NonomeHue v pasmepbl OKHa:
setBounds(250,250,300,200);
// OKHO NOCTOAHHbIX Pa3MepOB:
setResizable(false);
// Peakuus Ha LWenyoK CUCTEMHOI NUKTOrPaMMbi:
setDefaultCloseOperation(EXIT_ON_CLOSE);
// OTKnloueHUe MeHeKepa KOMMOHOBKM 1A OKHa:
setLayout(null);
// Co3panue obbekTa naHenm:
MyPanel pnl=new MyPanel(txt,img);
// Co3paxue 0ObeKTa KHOMKM:
MyButton btn=new MyButton(50,120,200,30);
// [LobaBneHue naHenw B OKHO:
add(pnl);
// Bobaenexne KHOMKM B OKHO:
add(btn);
// 0T06paxeHue OKHa Ha 3KpaHe:
setVisible(true);
}
}

// TnaBHblit knacc:
class ButtonAndHandlerDemof{
// [nasHblit MeTop:
public static void main(String[] args){
// 06beKT ans u300paxeHus:
Imagelcon img=new ImageIcon("d:/books/pictures/giraffe.png");
// TekcToBOE 3HaveHMe:
String txt="<htm(>370 xupac.<br>0H bonbwoit.<br>0H Bee BuguT.</html>";
// Co3paHue obbekTa okHa:
new MyFrame("06pabotunk — 06bekT kHonku" txt,img);
}
}
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[Ipu BBIMOJHEHUH TIPOTPAMMBI OTOGPAKAETCST TIPAKTUYECKH TAKOE JKe OKHO,
Kak U B IpeabIayteM caydae (cMm. puc. 13.5) — 3a UCKIOUeHHEM pa3Be 4To
mpudTa, NCIOJIB30BAHHOTO TIPH 0TOOPAKEHUH TEKCTA B 00JIACTH TEKCTOBON
Metkn. OKHO mMoKa3aHo Ha puc. 13.6.

ié] Ohpateruii - sEEEKT KHONEY _:|_|_ =5

o Mupad.
ﬁ On Gonewod,
i OH BC2 BUANT.

SAKPEITE OKHO |

Puc. 13.6. Npu BbINOSHEHNN NPOrpaMMbl 0TOOPaxaeTcst OKHO C M300OPaXKeEHNEM
1 TEKCTOM

Ho xop, BbITIO/THEHWE KOTOPOTO MPUBOIUT K TAKOMY Pe3yJIbTaTy, HEMHOTO
«peopranuszoBan». B yactHocTH, B TporpamMme onucan kiaacc MyButton, koto-
pBIii HacyemyeT Kjacc JButton m peanusyer mHTepdeiic Actionlistener. B kom-
crpykTope kimacca MyButton komamoit addActionListener(this) oGpaGoTankom siyist
KHOITKU PETHCTPUPYETCST caM OOBEKT KHOMKM. [103TOMYy mpu Imesdke Ha
KHOTIKe, Ky/1a 6bI OHa HU Obljia 1o6aBJIeHa, BBIOJTHsIeTCs: MeTo actionPerformed()
00beKTa KHOIKU U, KaK CJIEICTBHE, MPOrpaMMa TPeKpaIlaeT BhITOJHEHNE
(B cuity onpesiesIeHUsT METO/IA).

[Tpu cosmanun oObekTa Kjaacca MyButton KOHCTPYKTOPY MEpeAaloTCsT YeThi-
pe IEeJOYUCIEeHHBIX apryMeHTa, ONpelesisioline TOoJ0oKeHNue U pa3Mephl
KHOTIKU.

Tax:ke B mporpamme omnucan kiacc MyPanel, Hacieaytommuii kmace JPanel. O6b-
exT kJacca MyPanel cooTBeTCTBYeT MaHENW C JABYMSI METKaMU: C TEKCTOM
1 U300paXkKeHuEM.

CchlIKM Ha TEKCT U n300paskeHne TePefAioTCs apTyMEHTaMU KOHCTPYKTOPY
kyacca MyPanel. B Tesie KOHCTpYKTOpa KJjlacca CO3/[al0TCsl METKU, BBITIOJIHSIET-
sl HACTPOIKA MX IapaMeTpoB (M HapaMeTPOB IaHe It ), METKHU J0OaBIISIOTCS
Ha TTaHeJIb.

B komctpykTope Kiracca Myframe, mpesiHa3zHAYeHHOTO JIJIsT CO3/IaHMs 0OBEKTA
OKHa, BBITIOJIHSTIOTCSI HACTPOUKHM [TapaMeTPOB OKHa, CO3/1aeTCst 0OBEKT Kiacca
MyPanel (rmasesib ¢ TekcTOM 1 U300 paskeHreM ) 1 00beKT Kaacca MyButton (kHOII-
Ka), TOCJIe Yero MaHe b U KOTIKa T00aBJISIIOTCS B OKHO. Y KOHCTPYKTOPA KJlac-
ca MyFrame, KpoMe TIEPBOTO TEKCTOBOTO APTYMEHTA, OTIPEIEISIONIEr0 Ha3BaHue
OKHa, TETIePh €CTh €eIIe /IBa APTYMEHTA: TEKCT JIJIsI TEKCTOBOI METKU ¥ CCBIITKA
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Ha M300paskeHne st METKH € M300pasKeHUEM. DTH apryMEHTbI ePelaloTcst
B KOHCTPYKTOp KJiacca MyPanel mpu coszjanumu B Tejie KOHCTPYKTOpa KJjacca
MyFrame oObeKTa MaHe .

Kak ciiefictBue, B IJIaBHOM METOJI€E TPOTPAMMBbI CO3/aeTcst 00BEKT st N300-
PasKEHUsI ¥ OIPEIETISIETCS TEKCTOBOE 3HAUEHME JIJIs OTOOPasKeHUst B 001acTh
OKHa, a Ipu co3annn oObeKTa Kaacca MyFrame KOHCTPYKTOPY HepeaaeTcst Tpu
apryMeHTa.

@ HA SAMETKY

XoueTcsa nogyepkHyTb ABa obcToaTenscTBa. Bo-nepBbix, KHOMKa, pea-
NM30BaHHaga Yyepe3 0ObEKT knacca MyButton, yXxe MMeeT 3aperncTpupo-
BaHHbIA 06paboTUNK ANns cobbiTUS, COCTOSALLEro B LUENYKe Ha KHOMKE.
Bo-BTOpbIX, Mbl ONMMCbIBAEM KNacChl A1 CO34aHUS M OKHa, WU naHenam
dUKCUpoBaHHOro pasmMepa ¢ PUKCUPOBAHHBLIM Pa3MeLLEHNEM KOMIO-
HEeHTOB. [pyrumu cnoeammu, cteneHn cBobodbl NpPU MCMNONb30BaHUK
onncaHHbIX B MporpamMmMe KjacCcoB OrpaHMYMBalOTCS WUCMONb30BaAHNEM
pa3HOro TekcTa U pasHblx M3o0paxeHuii B 06nactn naHenu. Pasme-
pbl KOMMOHEHTOB (PUKCUPOBAHHbLIE, U €CNN U3MEHUTb pa3mep OAHOro
M3 HUX, TO TOraa NPUOETCS BPYYHYIO NEepPeCcUYUTbIBaTb pa3Mepbl NPoUmnX
KOMMOHEHTOB. 3TO He 04eHb XOpoLLo. Ho 3aTo Tako noaxon no3BonseT
coKpaTUTb 06bEM NPOrPaMMHOro Koaa, YTo B JAHHOM CJlydae HaMHOro
Ba)XHEE ero YHMBepcasbHOCTU.

Pesiome

— Hesasucumvie ymor nuxozoa me 60suucy 6a-
HAALHOCME.

— Tot-mo mym npu uem?!

— Ipybo, no npasda — s nu npu uem!

U3z x/@ «llokposckue sopomas

* Cosganue mpuiokeHui ¢ rpadhudeckuM nHTepdecoM moapasyMeBaeT
cosianne coOCTBEHHO rpadUueCcKIX KOMIIOHEHTOB ¥ pean3alnio oopa-
6OTKM COOBITHIA.

o Jlns co3panust rpadMuecKiX KOMIIOHEHTOB MOKET MCIIOJIb30BaThCst OUG-
aunorteka Swing. /[y co3manus TOro Wi HHOTO KOMITOHEHTA Ha OCHOBE
KJjacca 6ubamnoTexku cosnaercsd oObeKT kKommoHeHTa. C MOMOIIbIO MeTO-
I0B 0OBEKTa U psijia APYTUX YTUIUT BBITTOJHAIOTCSA HACTPOUKHM TTapamMeT-
POB KOMIIOHEHTA.
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Kaaplii KOMIIOHEHT MOKET PearupoBaTh Ha ONPeIeJeHHbIE COOBITHS.
IIpy BOSHMKHOBEHUM COOBITUSI AJIsI HEro cosgaercs oObeKT. OObeKThI
COOBITUI CO3[AI0TCS HA OCHOBE CIHELUAIbHBIX KJIacCOB COObITUM. [
oIpe/ieJieHusT peakiiny KOMIIOHEHTa Ha COOBbITHE OIIpee/IeHHOrO THIIA
B KOMIIOHEHTE PerucTpupyercs o0paboTynk coObITHSL. ITO 0OBEKT, CO-
3[aHHBII HAa OCHOBE KJIaCcCa, PEAJU3YIONIEro ONpeAeJeHHbIi nHTepdeiic
(cBsI3aHHBIA ¢ coObITHEM). EC/I B KOMIIOHEHTE 3aperncTpupoBan oOpa-
6OTYMK COOBITHS, TO TIPH BOSHUKHOBEHUH 9TOTO COOBITHSI 00BEKT COOBI-
TUSA IepefaeTcs B 00paboTduk gst 06paboTKY.
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OBPABOTKA COBbITUN

Hy u umo evL ckaxceme 060 ecem smom, Bamcon?

U3z x/¢ «llpuxniovenus lleproxa Xormca
u doxkmopa Bamconas

B 5T0i1 r/1aBe MBI IIPOAOJIKMM 3HAKOMCTBO € METOAMU CO3aHUsI IIPUJIOIKE-
Huii ¢ rpaduuecknm nntepdeiicom. [Ipeamerom Halllero pacCMOTPEHUST CTa-
HYT OCHOBHbIE KJIACChI COOBITUI, KOTOpPBIe HanboJIee YacTO UCIIOIb3YIOTCS
npu peanusanuu rpadpudeckoro unrepdeiica. Takske Mbl TPOJOIKUM 3HA-
KOMCTBO C KJIacCaMU, 4epe3 KOTOPbIe Peasin3yioTCsl KOMIIOHEHTHI Tpaduyec-
xoro uarepdeiica. Eciu Tounee, To manee cocToutcs «obuiee» 3HaKOMCTBO —
MbI IIPOCTO y3HAEM, KaKu€ B NMPUHIUIIE €CTb KOMIIOHEHTHI. OTHOCI/ITGJII)HO
JIeTaJIbHOE 3HAKOMCTBO IIPOM3O0MIET C OZHMM KOMIIOHEHTOM (TE€KCTOBBIM
moJjieM), ¥ TO B KOHTekcTe 06paboTku coObrTuiil. IIpodrie KOMITOHEHTBI UH-
Tepdeiica 06CyKAAIOTCS B CIEAYIONEH IIaBe KHUTH.

Knaccbl KOMNOHEHTOB U COObITUN

Bom u evixodum, umo éce muposdanue cymo uzpa
MO0ez0 yma. A eciu bt O MHOU COZIACUMECH — MO
u eauezo modce!

U3 x/¢p «Dopmyna mobeus

[Ipesxae yeM TPOAOJIKUT PACCMOTPEHKE METOIOB CO3IAaHKsT IPUIIOKEHUIT
¢ rpacuueckrM uHTEPdENRCcOM, caenaeM HeOOIbIIONH 0630p OCHOBHBIX KJlac-
COB, KOTOPbIE UCIIOJIb3YIOTCS TIPY CO3[AHUN KOMIIOHEHTOB U Peain3alnuu 06-
paboTKU COOBITHIA.

Knaccbl rpadpnyeckux KOMNOHEeHTOB

C HEKOTOPBIMH KJIaccaMu OUOIMOTEKH SWing, MCIOMb3yEeMbIMU JIJISI CO3/1a-
HUA I‘pa(bI/II-IBCKI/IX KOMIIOHEHTOB, Mbl YK€ IIO3HAKOMUJINCh. Cpe[[I/I HUX €CTb
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ksacc JFrame (Kiacc st cosmanust o0beKkTa okHa), JButton (Kace auist cosa-
Hust oObekTa KHOIKN), Jlabel (kirace st cosmanust metkn) u JPanel (kmacce
17 co3ianust manesu). [IoHSITHO, YTO CYNECTBYIOT ¥ WHBIE KJIACCHI, TIPEJ-
Ha3HaueHHbIE It CO3/[aHusT rpaduuecKuX KOMIOHeHTOB. B tabu. 14.1 npex-
CTaBJIeHbl HEKOTOPbBIE KJIACCHI (B TOM YUCJIe M PACCMOTPEHHbBIE PaHee) U3
6ubIMoTeKN SWing, KOTOPBIE MCIOTb3YIOTCS LIS pean3aliii rpapdecKux
KOMTIOHEHTOB.

Ta6n. 14.1. Knaccbl 4na co3naHms rpadiyecknx KOMNOHEHTOB

Kiacc koMmoHeHTa Kpa'rlcoe OIIMCaHHE Kjlacca

JButton Kiace npeiHasHaueH J7ist CO3/1aHust 0GBEKTOB CTAHAPTHBIX KHOIIOK

JCheckBox C HOMOIIBIO KJIacca CO3/[aeTcst 00BEKT JJIst TAKOTO 3JIEMEHTa, Kak
orus (3JIEMEHT, JI/Is KOTOPOTO MOYKHO YCTAaHOBHUTH WJIM OTMEHUTH
aaxok)

JCheckBoxMenultem Ha ocHoBe KJiacca co31aeTcst 00beKT J1JIs ONIIMOHHOM KOMAH/IbI MEHIO
(KOMaH 1a MEHIO, JIJIsT KOTOPOTO MO;KHO YCTAHOBUTD UJIM OTMEHHUTH
ko)

JComboBox Kitace npeanasnadet 1jist co3fianus 00beKTa PaCKpbhIBAIONIErocst

crvicka (OTOOPAKAETCST O/IFH 3JIEMEHT, a TIPH TIIEJTYKE Ha CTIelHaIbHON
MUKTOrPaMMe PaCKPBIBAETCST CITHCOK, B KOTOPOM MOKHO BBIOPATh HOBOE

3HaYeHue)

JEditorPane Kiracc npeHasHayeH 1Jid peaii3alii TEKCTOBOI 00J1acTH, JaHHbIE
B KOTOPOI MOTYT OTOOPAsKATHCS € UCIIOI30BAHUEM PA3JIMUHBIX
mpudToB

JFormattedTextField TToaxmace knacca JextField. [laHmblit K1ace npeaHasHadeH J1Jist CO3/[aHUsT
TEKCTOBOTO I10JIsI

JFrame C oMoIIBIO KJ1acca co3/aeTcs 0ObeKT OKHA

Jlabel Knacc npetHasnade 7 CO3laHusi METOK

JList C OMOIIBIO JAHHOI'O KJIACCa CO3/4aI0TCs CIIMCKY BEIOOPa: Habop SBHO
0TOOPaKAEMBbIX 5JIEMEHTOB, KOTOPbIE MOKHO BLIOUPATD

JMenu Kanacc npenrasHave [1st CO3IaHUsT MyHKTOB (VUIH TIOITYHKTOB)
B IJIABHOM MEHIO

JMenuBar C nomo11pio 06bEKTa JaHHOTO KJIacca CO3/1aeTCsl aHe b MEHIO

JMenultem Ha ocroBe K1acca co37ai0Tcst 0ObEKTbI U151 3JIEMEHTOB MEHIO (KOMaH-
JIbl MEHIO)

JPanel Kanacc nmpennasHaveH /ist cosianust manesieil (KOHTeitHep, KOTOPbIi
MOZKET COZIEPKATH IPYTHe KOMIIOHEHTBI)

JPasswordField Kiracc nmosBosisier co3aaTh 0O0beKT I8 10JIs1, B KOTOPOE BBOAUTCS
naposib (1oJie BBoza naposist). Kiace sABisiercs nofkaccoM Kiacca
JFormattedTextField

JPopupMenu Kiacce ucnosnb3yercs 1mpu cosaHuy KOHTEKCTHOIO MEHIO

JProgressBar Kuace npetnasnauet /711 co3zianust MHAMKATOpa 1poriecca (KOMIIo-

HEHT, TOKA3bIBAIOIINI CTETIeHb 3aBEPILEHNsT HEKOTOPOTO MTPOIecca)
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Knacc kommonenta | Kparkoe onucanue kiacca

JRadioButton C 1oMolIpbio 0ObEKTOB KJacca Co3aloTest nepeksnodaress. [lepexso-
yaTesi 00BIYHO OOGBEIMHSIOTCS B IPYIIBL [IPUHIUIIHATBHOE OTJINUKE
IePEKJII0YATE ISl OT OIILUK COCTOUT B TOM, YTO B TPYIIIIE MOXKET ObITh
yCTaHOBJIEH (BBIGPAH) OJIMH U TOJIBKO OJIMH TIepeKouatesb. [Ipu
paboTe ¢ epeKIIoYaTe IS IMU HCTIONB3YIOT KJtace ButtonGroup, Ha ocHoBe
KOTOPOTO COB/[AETCS OOBEKT IPYIIIbI [epeKIroYaTesei

JRadioButtonMenultem C 1OMOI1IbI0 06BEKTOB JJAHHOTO KJIACCA PEATUBYIOTCS! TIEPEKTIOUATENH,
SIBJISAIONIIECS 9IeMeHTaMu (KOMaH/laMi) MEHIO
JScrollBar C 1oMoI1IBI0 00BEKTA TAHHOTO KJIACCA CO3/IAIOTCST TIOJIOCHI IPOKPYTKU
JScrollPane Kuacce npenasnaue /71 peasimsalyy MaHesu ¢ oJ0caMy IPOKPYTKU
JSeparator C noMoI1b0 06BEKTA KJTacca B MEHIO CO3/1AETCsI Pas/iesuTelh (JIv-
HUST) — IeKOPATUBHBIH 27IEMEHT, Pa3ZIesIIONNi KOMaH/IbI B TyHKTE
MEHIO
JSlider Kiace npenaasHave [71st CO3/IaHUsT IMHEITHOTO PeTyJsTopa (caaiimepa)
JSpinner ITocpencTBOM 00BEKTA KITacca peanusyeTcst crutiep. CImHHep mpeli-

CTaBJIseT OO0 TOJIE CO 3HAYEHNEM U ABYMS ITUKTOrPaMMaMi, e TY0K
Ha KOTOPBIX ITPUBOIUT K USMEHECHUIO 3HAYE€HM:A B 110J1€ CIIMHHEPA

JSplitPane Kunacc npetnasnave [yl peasiusaliviy naHes I, pasieJIeHHOM Ha JiBe
yactu

JTabbedPane C 1IOMOIIIBIO KJIacca CO3/AeTCs [aHe b ¢ BKIAKaMU

JTextArea Kuacc nosBoJisiet co3narh TEKCTOBYIO 061acThb

JTextField Kuacc ncnosbayeTcst ipy cO3MaHuy MoJIs /TSI BBOJA TEKCTA

JTextPane Kiracc npeiHasHayeH /1 pealusalii TeKCTOBOI 00IacTh 1 UMeeT

paciIupeHHble BO3MOKHOCTH B OTHOIIEHUU OTOOPAsKEHMST JIAHHbBIX.
SABngerca noakimaccoM Kiacca JEditorPane

JToggleButton Kunacc npetnasnadet 1711 CO31aHus OMIMOHHOM KHOTIKH (KHOIIKA,
KOTOPast MOJKET HAXOUTHCS B JIBYX COCTOSIHUSIX — HAYKATOM U HE
HaXaTOM)

JToolBar Yepes 00bEKT K1acca peai3yeTcs TaHe b NHCTPYMEHTOB

JToolTip Kuacc nosiesen mpu cosiaHiy KOHTEKCTHOM MOICKA3KH JIJIsT KOMITOHEH-

TOB rpacuyeckoro nHTepderica

Kaxapiii kmacc us npusegeHHol Tabia. 14.1 pasMelneH B Iakere javax.swing.
BoJbIIMHCTBO M3 MepeuncIeHHbIX K1accoB (COOCTBEHHO BCe, 3a MCKJII0Ye-
HueM kiacca Jframe) mpsIMO WJIM OTIOCPENIOBAHHO SIBJISIOTCS HACTEIHUKAMM
kJacca JComponent.

() HA BAMETKY

KOMMOHEHTBI, Knaccbl KOTOpbIX (M3 OmbnAnoTekn Swing) HacnepyloT
knacc JComponent, HA3bIBAKOTCS JIETKUMY — B OT/INHME OT KOMMOHEHTOB,
peannayeMblx Yyepes knaccbl 6ubnnotekn AWT, KOTOpblE Ha3bIBAOTCSA
TSKEJIbIMU.
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Takke CTOUT 3aMeTUTb, YTO HYaCTO KOMIMOHEHTbI rpadu4eckoro MHTep-
deica HasbIBaOT MO MMEHM Kiacca, Ha OCHOBE KOTOPOro co3aaeTcs
06BEKT A1 KOMMOHEeHTA.

BoJiee geranbio MeTopl paboThl ¢ KJaccaMi KOMIIOHEHTOB MbI PACCMOTPUM
HEMHOTO TI03Ke. A ceityac ciaenaeM HeOOIIbIIOI 0030p KJIACCOB, ONUCHIBAIO-
IUX COOBITHUS.

Knaccbl coObiTuUiA

B Java moctarouHo MHOTO KJIacCOB COOBITUH, OOJIBITUHCTBO U3 HIUX COOPAHO
B 6ubsmoreke AWT B makete java.awt.event. Takske ecTh HEMHOTO KJIACCOB CO-
ObiTHil B OnbmoTteke Swing B makere javax.swing.event. B oCHOBHOM 5TO KJiacchl
COOBITHIA, CBSI3aHHBIX C KOMIIOHEHTAMU, CTIENUMUIHBIMU MMEHHO 1711 G161
oTeKu (TaKuM, HAIIPUMeD, Kak criniHep). Hanbosee akTyasbHble KIacchl Co-
ObITHIA U3 TTaKeTa java.awt.event peIcTaBIeHbl M KPaTKO OMUCaHbl B TabJI. 14.2.

Ta6n. 14.2. HekoTopsble kKnaccbl cOObITUIA N3 NakeTa java.awt.event

Knacc cobprtuss | Omicanue coObITust

ActionEvent Kuace st coGbITHS, SIBIISTIONIETOCS XapaKTEPHBIMU JJIST IAHHOTO KOMIIO-
HenTa. Hanpumep, XapakTepHbIM COOBITHEM /ISt KHOIKU SBJISETCSI MIETIOK
Ha Hel

AdjustmentEvent Kuace st coGBITHSI, KOTOPOE CBSI3aHO ¢ U3BMEHEHHEM COCTOSIHIST KOM-
TIOHEHTA CO CPE/ICTBAMHU TIPOKPYTKH — TAKOTO, HATIPUMED, KaK 110JI0Ca
TIPOKPYTKH

ComponentEvent Kiace cobbITHst, CBSI3aHHOTO € U3BMEHEHHEM TIOJIOKEHHUST, PA3MEPOB WJIK
WHBIX TIAPAMETPOB KOMITOHEHTA

ContainerEvent Kuace cobbITrst, CBA3aHHOTO ¢ U3MEHEHHEM COZIEPAKUMOTO KOHTeHepa

FocusEvent Kiacce coBbITHst, COCTOSIIIETO B TOM, YTO KOMITOHEHT TIOJTY I HJTU TTOTEPSLI
doxkyc

InputEvent BazoBbiii Kiace 71t COOBITHI, CBSIBAHHBIX ¢ BBOJIOM JIaHHBIX

TtemEvent Kiace ist coObITHSI, CBSIBAHHOTO € MU3BMEHEHHEM COCTOSIHHST KOMITOHEHTa
(B CBSI31 C €70 BBIGOPOM HJIM OTMEHOIT BBIOOPA)

KeyEvent Kuace st coGBITHSI, CBS3aHHOTO ¢ HAKATHEM KJIABHII HA KJIABUATYPE
(TIpy aKTUBHOM KOMITOHEHTE)

MouseEvent Kuace st coGbITHSE, CBA3aHHOTO C ICHCTBUSIME MBITIBIO B 00IACTH KOM-
IIOHeHTa

MouseWheelEvent Kiracce coGbITust, CBSI3aHHOTO C BPAILIIEHUEM KOJIeCa MbIIIU B 00JIacTi
KOMITOHEHTa

TextEvent Kuace st coGbITHSI, CBS3aHHOTO ¢ U3MEHEHHEM TEKCTa B KOMIIOHEHTE

WindowEvent Kuacce cobbITHsI, CBSI3aHHOTO ¢ H3MEHEHHEM CTaTyCa OKHA (TaKKM, HAIIPU-

MEp, KaK OTKPbITHE, 3aKPbITUE, CBOpaYMBaHHE WJIN paSBOpa‘II/IBaHI/IC)
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HexkoTopsle K1accol COOBITUN IIPEACTABIEHDL, KAK OTMEYAIOCH BbIIE, B 610-
saoteke Swing. B Tabis. 14.3 npeacraBiieHbl 1 KPaTKO ONMUCAHBI HECKOJIBKO
KJIACCOB COOBITHIT U3 TIAKETa javax.swing.event.

Tabn. 14.3. HekoTopble knacchl COOLITUA N3 NakeTa javax.swing.event

Knacc coobitusa | Onucanue coObITHs

ChangeEvent Kiace 111 cobbITHS, CBSI3AHHOTO ¢ U3MEHEHUEM COCTOSHIS KOMIIOHEHTa
MenuEvent Kiacc ais co6bITHS, CBA3aHHOIO OLEPALUAMU ¢ MEHIO

PopupMenuEvent Kiacc as cobbITHSL, CBA3aHHOIO OLEPALUAMU ¢ KOHTEKCTHBIM MEHIO

Kiracenr cobbituii u3 6ubarorekn Swing sBJISIOTCS HacaeAHUKaMu (IIPsIMbI-
MU WJIM OTIOCPeZOBaHHBIMH ) Kjacca EventObject m3 makera java.util (1ipu aTom
caM¥ KJIacChl COOBITUI HAXOISITCS B TTaKeTe javax.swing.event). Kiraccwt coObITuit
u3 6ubanorekn AWT Hacienyor (IIPAMO WU Yepe3 MOCPEIHUKOB) KIace
AWTEvent u3 mrakeTa java.awt (a caMu KJIacChl COOBITUI HAXO/SATCS B TTAKETE java.
awt.event). Kimacc AWTEvent siByisieTcst, B CBOIO O4epejib, MOJKJIACCOM KJjacca
EventObject. Kimacc EventObject siBsieTcss MpsiMbIM HacJIeTHUKOM (TIOIKIACCOM )
cynepkiacca Object. DT 0OCTOSITENIHCTBA ONPENENSIOT HEKOTOPBIE 00IIIe
CBOIICTBA KJIaCCOB COOBITHIA.

Bosee metanbHO criocoObl MeToIbl PabOThI ¢ KjaccaMy sl TpadpuuecKux
KOMITOHEHTOB MHTepdeiica 1 KiaaccaMu COOBITHI MbI PACCMOTPUM Jlajiee Ha
KOHKPETHBIX (B OCHOBHOM, HECJIOKHBIX ) IPUMepax.

Ucnonb3oBaHue TeKCTOBOIro Nnons
Cmpannwiii cnocob yxpauwamos 0om MOHOZPAMMOU
KOpoesyi.

U3 x/@ «Ipuxmouenus Illeproxa Xoamca
u doxkmopa Bamconas

OnHUM U3 OTHOCUTEHHO TPOCTHIX W UCKJIIOYUTENBHO MOJIE3HBIX Tpaduye-
CKMX KOMITOHEHTOB SIBJISIETCS TEKCTOBOE ToJie. KOMITOHEHT peasin3yercs de-
pe3 o0bekT Kiacca JlextField. PaccMoTpuM HECKOJIBKO MTPUMEPOB, B KOTOPBIX,
KPOMe TIPOYEero, NCMOJIb3yeTCsS TEKCTOBOE TI0JIE.

CuuTbiBaHME 3HA4YEHUS NONA

B npeacraBiennom B smctunre 14.1 mpumepe peannsyeTcst O4eHb IPOCTast
cxema. Coszaerca OKHO, y KOTOPOTO €CTh TEKCTOBas MeETKa, T0Jie BBO/A
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u aBe KHOUKM: KHONKa IIpumMenntp u kHOMKAa 3akphiTh. [Ipu memruke Ha
kHorke IIpUMEHUTD TEKCT, KOTOPBIN M0JIb30BATENb BBEJ B TEKCTOBOE MOJIE,
orobpaskaercst B MeTKe. Ec/iu [eJKHYTh Ha KHOTIKE 3aKPbITh, OKHO 3aKPbI-
Baetcs. Teneps nepeiieM K pacCMOTPEHHIO TPOrPAMMHOTO KO/1a TIPUMEpa.

Jinctunr 14.1. NMNporpammHbin koa npoekTa TextFieldApplication
// Vimnopr knaccos:
import javax.swing.*;
import javax.swing.border.*;
import java.awt.event.*;
// Knacc ans cospaHus okHa:
class MyFrame extends JFrame{
// Metka:
private JLabel L;
// TekctoBoe none:
private JTextField T;
// KoHcTpykTop:
MyFrame(){
// BbI30B KOHCTPYKTOpa Cynepknacca:
super("OKkHo ¢ TekcToBbIM nonem");
// 3HaueHus 4ns pa3MepoB OKHa:
int w=300,h=160;
// TlonoxeHue v pa3mepsl OKHa:
setBounds(250,250,w,h);
// Peakuus Ha LWenyoK CUCTEMHOI NUKTOrPaMMbI:
setDefaultCloseOperation(EXIT_ON_CLOSE);
// OKHO MOCTOAHHBIX pa3MepoB:
setResizable(false);
// OTKnioYeHne MeHeIKepa KOMNOHOBKY:
setLayout(null);
// Co3patue metku:
L=new JLabel();
// TlonoxeHue v pasmepsl MeTKu:
L.setBounds(10,10,w-25,30);
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// Bolfenenue MeTku ¢ noMolyblo 3hdekTa "Baasamsanua":
L.setBorder(BorderFactory.createBevelBorder(BevelBorder.LOWERED));
// Co3patue TekcToBoro nons:

T=new JTextField();

// NonoweHue v pasmepsbl nons:
T.setBounds(L.getX(),50,L.getWidth(),30);

// WnpuHa KHonok:

int bw=(T.getWidth()-20)/2;

// Co3paHue nepeoit KHOMKY:

JButton appB=new JButton("MpumennTs");

// TlonoxeHue u pa3mepbl NepBoit KHOMKK:
appB.setBounds(T.getX(),90,bw,30);

// OTMeHa pexuma otobpaeHus hokyca

// BAs NEpPBOW KHOMKM:

appB.setFocusPainted(false);

// 06pabotunk cobbiTus Ans nepeoit KHoMKy:
appB.addActionListener(e->L.setText(T.getText()));

// Co3paxne BTOPOi KHOMKM:

JButton extB=new JButton("3akpsiTb");

// NonoxeHue u pasmepsl BTOPOW KHOMKM:

extB.setBounds(appB.getX()+appB.getWidth()+20,appB.getY(),appB.getWidth(),appB.
getHeight());

// OTMeHa pexuma otobpaeHus hokyca

// BAA BTOPOW KHOMKM:
extB.setFocusPainted(false);

// 06pabotumk cobbITUs NS BTOPOi KHOMKM:
extB.addActionListener(e->System.exit(0));
// [lobaBnenwe B OKHO METKM:

add(L);

// LLo6aBnexue nons B 0KHO:

add(T);

// LLo6aBneHue nepeoit KHOMKM B OKHO:
add(appB);

// BobasneHue BTOPOIi KHOMKM B OKHO:
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add(extB);
// OTobpanenue okHa:
setVisible(true);
}
}

// [naBHblit knacc:
class TextFieldDemo{
// TnaBHblii MeTOL:

public static void main(String[] args){

// Co3panue okHa:
new MyFrame();
}
}

[Tpu 3amycke MporpaMMbl Ha BBITIOJIHEHWE OTOOPaKAeTCsl OKHO, TIPEICTaB-

JlenHoe Ha puc. 14.1.

=T

| 2| Dxmi € TEKETOBLIM MENEM

MpHRMEHNTE | FAKPBITH |

Puc. 14.1. MNMpu BbINONHEHMM NPOrPaMMbl 0TOOPAXKAETCH OKHO C METKOM,

TEKCTOBbIM NoJs1IeM N OBYMA KHOMKaMun

I[OHyCTI/IM, B TEKCTOBOE I10JI€ BBOJIUTCA TEKCT, KaK IIOKa3aHO Ha pUC. 14.2.

L] Bato € TekeTORE MonEN | & |
|Elecu.\nm & nona Tekc| |
| | FaAKPBITL

Puc. 14.2. lNocne BBOAA B Nosie TeKCTa Wwenkaem kHornky MpumeHnTs

ITocne IIeJi9Ka Ha KHOIIKE HpI/IMeHHTb ]IaHHbIﬁ TEKCT 0TO6pa)KaeTCH
B TEKCTOBOM METKE. PeSyJII)TaT TaKol oIrepanvu IMpOUJIIIOCTPUPOBAaH Ha

puc. 14.3.
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L] Bketo € TeReTOR R ManEm | EI_-I

[Han_qmu B NONe TexcT

|BEUJ.\MM ENONE TeKCT |

| TTPHMEHNTE | 3aKpbITH |

Puc. 14.3. Nocne wenyka Ha kHornke MpuMeHuTb TEKCT 13 Nons otobpaxaeTcs
B METKE

Omnepanmio MOKHO TIOBTOPUTH: Ha puc. 14.4 moka3aHo, Kak B TI0Jie BBOJIUTCS
HOBBII TEKCT, HO TIPU 9TOM B TEKCTOBOI METKE COJIEPKUTCS 3HAUEHWE, KOTO-
poe GbLIO paHee.

L) Bxeto € TereTOR RN ManEN | EI_-I

[Elan,qmu B None TexcT

|H08h|ﬁ YEKﬂl |

| MpHMEHATE. 3aKpbITH |

d
L

Puc. 14.4. Beoa HOBOro TekCTa B TEKCTOBOM Mone

[Tocne memuka wa kHONKEe IIpUMEHUTH y:Ke HOBOe 3HAYEHUE B TEKCTOBOM
oJie 0ToOpaskaeTcst U B TEKCTOBOI MeTKe, KaK IMoKa3zaHo Ha puc. 14.5.

L) Bxato € TeReTOR RN ManEN | & -

[Hosbu'u TERCT

|H03h|ﬁ TERET |

| TIpHMEHNTE | 3EKDbITH

Puc. 14.5. B meTkoe oTobpaxaeTcs HOBOe 3Ha4YeHME U3 TEKCTOBOMO Noss

IIocne me/sr9Ka Ha KHOIIKE 3aKpI)ITIJ OKHO 3aKpPbIBA€TCA, a IIporpaMMa Iipe-
Kpallla€T BbITIOJTHEHUE.

[IpoananmmsnrpyemM oCHOBHBIE MOMEHTBHI B TPOrPaMMHOM Kojie ipuMepa. OcHo-
BY IIpOrpaMMBbI cocTaBJigeT Kiaacce MyFrame, Hacsregyronuii kiacce Jframe. B kiac-
ce 0OBSIBJIEHBI /[BA 3aKPBITHIX TIOJIST: CChblIKa L Ha 06bekT Kiacca Jlabel (met-
ka) u cchiika T Ha 00bekT Kiaacca JTextField (TekcroBoe mose). Bee HacTpoiiku
¥ BayKHBIE OIlepaIliM BBITIOJHAIOTCS B KOHCTPYKTOPe Kiacca MyFrame.

OcobeHHOCTH KO/a KOHCTPYKTOpa Kjacca MyFrame MOXKHO pasesuTh Ha
IIBe TPYNMBL <«TaKTUYeCKWe» U «CcTpaTermueckues. K «cTparermyeckums
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HOBOBBEJIEHUSIM MOKHO OTHECTHU MCIIOJIb30BAHUE HOBOTO JIJIsI HAaC rpaduyec-
KOTO KOMIIOHEHTa — TEKCTOBOTO MOJIsl, KOTOPOE PEaTU3yeTcsi 4epe3 00bheKT
kiacca JTextField. K «TakTudeckmms HOBIIIECTBAM OTHOCUTCS MCIIOJIb30BaHUE
[eJIOYNCTIEHHBIX TTEPEMEHHDIX W 1 h [IJIs1 3HAUEH W IMPUHBI U BHICOTHI OKHA.
JlanHble iepeMeHHbIe UCTIOIB3YIOTCS B HEKOTOPBIX KOMAH/IAX JIJIsI OTIpejie-
JIEHUSI PAa3MEPOB MPOUYNX KOMIIOHEHTOB (TaK KO/ BBITJISAUT KaK MUHUMYM
6os1ee nHGOpPMATUBHBIM). TaksKe MPHU OTpefeIeHNN KOOPANHAT U Pa3MepPOB
KOMITOHEHTOB OKHA MCIIOTb30BaHbI MeTOIbI getX() (ropu3oHTaIhHAS KOOPAN-
HaTa KOMIOHeHTA), getY() (BepTukaabHas KOOpJuHATa KOMITOHEHTa ), getWidth()
u getHeight() (cooTBeTCTBEHHO IMUPWHA U BBICOTA KOMIIOHEHTA). MeTo bl BbI-
3BIBAIOTCS U3 00bEKTA KOMIIOHEHTA, Y KOTOPOTO CYUTBIBAETCS TTAPAMETP.

OOGbekT AJIsT METKH co3zaercst Komamaon L=new Jlabel(). Apryment kom-
CTpyKTOpY KJjacca Jlabel He TiepenaeTcsi, IOATOMY METKA TOJYYUTCS ITyCTON
(HO 1151 Hee MOKHO Oy/IeT 3a1aTh TeKCT MoToM ). TTostoskeHre U pasMepbl MeT-
KU ompe/essioTes komanaoi L.setBounds(10,10w-25,30). Takske MbI TIpuMeHsieM
K MeTKe 3(pdeKT «BHaBIMBaHUS», 1y Yero Komanoii L.setBorder(BorderFactory.
createBevelBorder(BevelBorder.LOWERED)) chopmasibHO ompesiesisieM PaMKy /1T METKH.

B AETANN

[ns onpenenerHns paMkm n3 o6bekTa MeTKU Bbl3bIBAETCH MeToS, setBorder().
AprymMeEHTOM MeTOoAy nepenaercs CCblika Ha 06bekT, onpeaensowmin
BbleNieHne MeTKM C NMOMOLLIbIO «BAABAEHHOW» rpaHuLbl. Jns nony4yeHuns
CCbIJIKM Ha OaHHbIN 06beKT 13 knacca Borderfactory BbI3blBAETCH cTaTn4e-
cKkuin meTof, createBevelBorder(). AprymeHTOM MeTony nepegaertcs cratnye-
ckasi koHcTaHTa LOWERED knacca BevelBorder. MimeHHO koHcTaHTa LOWERED
onpegensieT addeKT «BoaBnmMBaHus». ECnu BMECTO CTaTU4EeCKOM KOH-
cTaHTbl LOWERED aprymeHTOM MeToAy createBevelBorder() nepepatb ctatuyec-
KYI0 KOHCTaHTY RAISED n3 knacca BevelBorder, To MmeTka 6yneT oTobpaxarbcs
Tak, kak ecnu 6bl OHa BbicTynana (NnogHMManack) Hag 06/acTbio OKHa.
[nsa ncnonb3oBaHua knacca BevelBorder B Ha4ane nporpammel gobasneHa
VMHCTPYKUMS import javax.swing.border.*.

OGDBEKT 17151 TEKCTOBOTO MOJIsT co3/1aeM KoManoit T=new JTextField(). [Totoskenue
U pa3Mephl 1oJis 3a/1a10Tcst kKoman o T.setBounds(L.getX(),50,L.getWidth(),30). 3aech
Mbl TOPU30HTAJbHYIO KOOPJMHATY MOJIsl 33JlaéM PABHOI TOPU3OHTAJILHOM
koopauHaTe MeTku (MHCTpyKIws L.getX()). llupuna moss ycranaBiamuBaeTcst
paBHoO¥ mupuHe MeTkr (MHCTPyKIwms L.getWidth()). st BerarcieHus mmupuHbL
KHOITOK MbI OOBSIBJISIEM TI€JIOUNCIIEHHYIO TIepeMEHHYT0 bw 1 rTpricBanBaeM eit
3HauenneM Besmuuny (T.getWidth()-20)/2 (mmupuHa KHOTIKM — 3TO yMEHBIIIEH-
Hast Ha 20 TIMKCEJIOB U JieJieHHAs Ha JIBa MTUPUHA TEKCTOBOTO 1M0Jist ). [lepBast
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KHOIIKA co3/1aeTcst KoMaH ol JButton appB=new JButton("Mpumenuts"). Ee mosoxe-
HUe U pa3Mephbl 3aj1aeM KoMan;ioii appB.setBounds(T.getX(),90,bw,30). st KHONKM
KomaHoit appB.setFocusPainted(false) oTmensiem pesknma otobpaskenust hokyca.
Haxowerr, ¢ nomotbio nHcTpykuuu appB.addActionListener(e->L.setText(T.getText()))
perucTpupyeM B KHOIIKe 06pabOTYHK IIeT9Ka Ha KHOIIKe. B 1aHHOM cirydae
aprymenTom Mmertony addActionlistener() mepemaercsi sisiMmG/a-BoipaskeHue e->L.
setText(T.getText()), onpezessiomniee Metos actionPerformed() B 06bekTe-06paboTUM-
Ke. B coorBercTBUU ¢ KOZOM JIsSIMG/1a-BBIPAsKEHNUST TIPH TETYKe Ha KHOTIKe
MeTKe TIPHCBANBAETCST HOBBIN TeKCT. /17151 9T0T0 13 06beKTa METKY L BbI3bIBA-
ercst Metof setlext(). B obrmem ciydae apryMeHTOM METOLY TIEPEAETCS TEKCT
11t OTOOpaskeHnst B MeTKe. B TaHHOM cuTyanun apryMmeHToM MeTo/ry setText()
nepesiaeTcs Boipaxkenue T.getText(), pe3yIbTaTOM KOTOPOTO SIBJISIETCST TEKCT,
CYNTAHHBIN U3 TEKCTOBOTO TIOJISI.

Bropast KHOIKa CO3/1aeTcsi aHAJIOTHMYHBIM 00pa3oM: COOCTBEHHO OOBEKT
KHOIIKM co3/1aeM KoManzioii JButton extB=new JButton("3akpeims"). Ilpu Bhrumcie-
HUU TIOJIOKEHUS ¥ Pa3MEPOB BTOPOI KHOIKYA TOPU30HTAIbHAS KOOPAWHATA
BBIUUCJIAETCS WHCTPYKIMeH appB.getX()+appB.getWidth()+20: k ropmsonTambHOM
KOOp/rHaTe 1epBoii appB.getX() kHOMKY 1pubaBIIsieTCs MUPUHA KHOTIKH appB.
getWidth() u emre 20 mukcenoB. BepTukampHas KoOpAWHATA BTOPOH KHOTIKY Ta-
Kad JKe, KaK 1 y TIepBoil KHONKK (MHCTPYKIWs appB.getY()). Pasmepsr BTOpOIt
KHOIIKU OTIPENIENISIOTCS Yepe3 pa3Mephbl MEPBO KHONKHU (IIMPUHA BHIYUCIIS-
eTcst Kak appB.getWidth() u BeicoTa BhIuMCIIsIETCS BhIpaskeHueM appB.getHeight()).

Jlnst perucrparnuu 06paboTInKa BO BTOPOIT KHOIMKE HMCIOIb30BaHA KOMaH-
na extB.addActionListener(e->System.exit(0)). Ilepemannoe aprymeHTOM METOMY
addActionListener() issMG1a-BbIpaskeHue e->System.exit(0) o3HAYAET, YTO MTPH TIETY-
Ke Ha KHOTIKe TIPOrpaMMa 3aBepIIIaeT BbIIIOJTHEHHE.

[Toce pobaBieHNUsT METKH, 1TOJISI U KHOMOK B OKHO (KoMmarbl add(L), add(T),
add(appB) u add(extB) cooTBeTCTBEHHO), € MOMOIIIBIO KOMaH kI setVisible(true) okHO
orobpaskaercst Ha sKpaHe. [109TOMy MpH CO3/aHUK B TJIABHOM METOJIE MPO-
rpaMMbl KOMaH10i1 new MyFrame() oObekTa OKHa, OKHO aBTOMATHYECKH TOSTBJISI-
eTCsT Ha 9KpaHe.

Ucnonb3oBaHue obwero oopadorumka

B paccMoTpeHHOM BbIIIE TIPUMEPE Mbl HCIIOJIb30BaIN Ba 00paboTYMKa — TI0
OIHOMY JIJIsl KasKIOH 13 KHOIOK. BMecTe ¢ TeM, y KOMIIOHEHTa MOKeT ObITh
GoJibIlie yeM oAuH 06paboTUNK (eCI KOMIIOHEHT pearrupyer Ha HECKOJIb-
KO CcOOBITHII), a Takke OAMH 00PabOTYMK MOKET KCIIOJB30BATHCS Cpasy
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B HECKOJBKUX KOMITOHEHTaX. VIMeHHO Tako# cjaydail W pacCMOTPUM: IS
06enx KHOIOK KMCIOJIb3yeM OfuH 06paboTyrk. Ho MOCKOIbKY it Kaxk a0l
13 KHOIOK 00paboTKa M0JKHA BBITIOJIHITHCS TO-PAa3HOMY, TO IIPU BO3HUK-
HOBEHUU COOBITHS HEOOXOAMMO «UIAEHTUDUIMPOBATh> KOMIIOHEHT, Ha KOTO-
POM IPOMU30ILIO coObITHE. Takyio «uaeHTH(GUKALNIO» MOKHO IIPOBECTH Ha
ocHOBe 00BbeKTa COOBITHSI, KOTOPBIN Tepesaercst Metoy actionPerformed(). Tax
YTO B pacCMaTPUBAEMOM JIajiee TIPUMEPE MBI, KPOMeE TTPOYETro, €Ile U YBUIIM,
KaKoBa MOKeT ObITh 110J1b3a OT 0ObEKTa COOBITHS.

Mpbl paccMOTpUM, Kak M B MPEABIAYIIEM MPUMeEPe, OKHO C TI0JIeM BBOJA,
TEKCTOBON METKOW U AByMst KHOTKaMu. Ho Termepb MeTka Toke Oyer pea-
TUpOBATh Ha CO6BITI/I$IZ IIp HaBe€AEHUUN KypCOpa MbIIIN Ha O6JIaCTb METKU
oHa Oyzmer otobpaxkathest ¢ puMeHeHreM adderTa «mogHsTHst> (001aCTh
METKM 0TOOpaskaercsl Tak, Kak Oy/JTO OHa HAXOAMUTCS HaJ 00JIacThi0 OKHA),
a TeKCT B MeTKe (MOoKa Hajl 00J1acThi0 METKHM HAXOIUTCSI KYPCOP) BbIPaBHM-
BaeTcs 10 mpaBoMy Kpato. Eciu Kypcop Mbiin yopath U3 00J1acTH METKH,
TO MeTKa 0TOOpaKa€eTCsI ¢ UCIOJIb30BaHueM a(hdeKTa «BIaBIMBAHUST», TEKCT
BBIPABHUBAETCS TI0 JIEBOMY KPa0. 3/1ECh MbI UMEEM JIEJIO C COOBITHEM KJlacca
MouseEvent, cBSI3aHHBIM C IEMCTBUSIMH C MBIIIBIO.

[Ipu peanmsaruu mporpaMMBbl MBI UCIIOJIB3yeM CJEAYIONIMH moaxoz. B kiac-
ce MyFrame peauzyem unTepdeiics ActionListener r Mouselistener. 13 nnrepdeiica
ActionListener B ks1acce ommcwiBaeTcst meToz actionPerformed(). Jlannbrit MmeTox BbI-
3bIBaeTcst mpu 0OpaboTKe TEeTYKOB Ha KHOMKaX. B unTepdeiice Mouselistener
B 0011eil CI0KHOCTH NATh abCTPaKTHBIX MeTomoB: mouseEntered(), mouseExited(),
mousePressed(), mouseReleased() u mouseClicked(). Kasxkapiit u3 MeTos10B nMeeT cBOe
«Ha3HAuEHUEe:

» Metoz mouseEntered() BbI3bIBaETCSI MPU HaBEAECHUM KypCopa MBI Ha 06-
JIACTH KOMITOHEHTA, B KOTOPOM 3apPErUCTPUPOBaH 00pabOTUNK;

» Mero mouseExited() BbI3BIBaETCSI, KOT/Ia KyPCOP MBIIIH MOKKIAET 00JACTh
KOMIIOHEHTa, B KOTOPOM 3apPerucTpupoBad 00paboTUuK;

*  MeToz mousePressed() omrpe/iesisieT peakuio Ha HaxKaThe KHOMTKY MBITIH;

* Meto mouseReleased() BbI3bIBAaETCSI KaK peakiidsi HA OTIYCKAHUE KHOIKHU
MBIIIIY;

»  wmetox mouseClicked() BoI3bIBaeTCS TIpH 1eTUKe HA KHOIIKE MBITIIH (HasKaTHe

1 OTITyCKaHME KHOITKH MbIH_H/I).

Hac B mannoM ciyyae WHTepecyeT TOJIBKO JBa MeToza: mouseEntered()
u mousekxited(). B Tese meToma mouseEntered() MBI omumIleM peakIMIO METKU
Ha HaBejleHHe Kypcopa Ha 00JiacTb METKH, a B MeTo/ie mouseExited() ommiem
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PeaKInio METKHU Ha repeMelieHre Kypcopa 3a 061actb MeTki. Ho ocKosbKy
npu peanusanuu uHrepdeiica B HeaOCTPAKTHOM KJjacce HeoOXOAUMO OIuU-

CaTb BCE €r0o METO/Ibl, TO HaM KPOME IIE€EPEINCJIEHHDIX IBYX METOJO0B IPUAETCA
orpeziesuTh M Tpu octaBimxcst (mousePressed(), mouseReleased() m mouseClicked()).
K perrenmio aToit popmasbHOIT 3a1a41 MBI 1010 IeM ToxKe (hopMasIbHO: «He-
HY’KHBIE> METO/IbI OY/IyT OIUCAHBI C ITYCTHIM TEJIOM.

®

HA SAMETKY

Cutyaums, koraa n3 Heckonbkux abCTpakTHbIX METOAOB MHTEPdENCa Ha
CaMOM JeJie HY>XXHbl TONIbKO HEKOTOPbIE, BCTPEYAETCS JOCTATOYHO YacTo.
BbIx040M MOXET ObITb ONMCaHNE OCTaSIbHbIX METOLAOB C MYCTbIM TENIOM.
Takxe gnst MHOrMx HTepderncoB MMEIDTCS CreumanbHble Knaccbl-aaarn-
TEpPbl, KOTOPbLIE PEeann3dyloT COOTBETCTBYIOLWMA MHTEPENC C MeToaa-
MW, ONUCaHHbLIMM C NYCTbIM TeNIoM (MHTepdenc Mouselistener peannuayertcs
B knacce-agantepe MouseAdapter). B Takom cnyyae BMecTO peanusaumm
vHTepdenca MOXHO WCMOJSb30BaTb HaclefoBaHWE Kracca-agantepa
C nepeonpeneneHmem Koaa ToJibko TeX MeTOA0B, KOTOPble COOCTBEHHO
Hy>XHbI. [Tpobnema, ogHako, B TOM, 4TO B Java B Nogkiacce MOXeT Ha-
cnefoBaTbCs TOJIbKO OAMH Knacce.

Tenepb paccMOTpUM TTPOTPAMMHBIN KO B icTuHTe 14.2.

Jlucturr 14.2. MporpammHbivi ko npoekta MoreTextFieldApplication

// Wmnopr knaccos:

import javax.swing.*;

import javax.swing.border.*;

import java.awt.event.*;

// Knacc ans conanus okHa peanusyer

// wtepdelicel ActionListener u MouseListener:

class MyFrame extends JFrame implements ActionListener,MouseListener{
// Metka:
private JLabel L;

// TekctoBoe none:
private JTextField T;
// Ha3Bakue KHonok:

private String apply="TlpumenuTb";

private String exit="3akpbiTs";

// MeTop anst 06paboTKy LWenyKa Ha KHoMKe:

508



O6paboTka cobbITHA

public void actionPerformed(ActionEvent e){
// OnpegeneHue Ha3BaHUA KHOMKY, Ha KOTOPOIA
// npou3owno cobbiTue:

String txt=e.getActionCommand();

// Ecnv nepBas KHonka:

if(txt.equals(apply)){
// NpucBauBaxue TeKCTa 3 Nons MeTKe:
L.setText(T.getText());

}// Ecnn BTOpas kHonka:

else{
// 3aBeplueHue BINONHEHUA MPOrPaMMbI:
System.exit(0);

}

}

// MeTog BbINONHAETCS, KOrAa Kypcop Mbiluy NOKUAET

// 06nacTb KoMnoHeHTa:

public void mouseExited(MouseEvent e){
// Npumeterue adekTa "BLaBuBaHMS" K MeTKe:
L.setBorder(BorderFactory.createBevelBorder(BevelBorder. LOWERED));
// NpuMeHeHue BbIpaBHUBAHUA N0 IEBOMY Kpato
// BNs TEKCTA B METKE:
L.setHorizontalAlignment(JLabel.LEFT);

}

// MeTop Bbi3bIBAETCA, KOMIA KYPCOP OKa3blBAETCSA Haf

// 061acTbio KOMNOHEHTA:

public void mouseEntered(MouseEvent e){
// Bna meTkn npumeHseTca ahdeKT "nogHaTUA";
L.setBorder(BorderFactory.createBevelBorder(BevelBorder.RAISED));
// TpumMeHeHue BbIpaBHUBAHMS MO NPABOMY KPato
// BNS TEKCTA B METKE:
L.setHorizontalAlignment(JLabel.RIGHT);

}

// MeTopbl u3 uhTepdeiica MouseListener

// € nycToit peanusaumeit:
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public void mouseReleased(MouseEvent e){}
public void mousePressed(MouseEvent e){}
public void mouseClicked(MouseEvent e){}
// KoHctpykTop:
MyFrame(){
// BbI30B KOHCTPYKTOpa Cynepknacca:
super("0KkHo ¢ TekcToBbIM nonem");
// 3HayeHns ans pa3MepoB OKHa:
int w=300,h=160;
// TlonoxeHue u pa3mepbl OKHa:
setBounds(250,250,w,h);
// Peakuus Ha LWenyoK CUCTEMHOI NUKTOrPaMMbl:
setDefaultCloseOperation(EXIT_ON_CLOSE);
// OKHO NOCTOAHHbIX Pa3MepoB:
setResizable(false);
// OTknloueHUe MeHeKepa KOMMOHOBKM:
setLayout(null);
// Co3paue metku:
L=new JLabel();
// NonoxeHue u pa3mepsl METKY:
L.setBounds(10,10,w-25,30);
// Bbienexue MeTKy ¢ noMolbio adeKTa "Brasnusaqma";
L.setBorder(BorderFactory.createBevelBorder(BevelBorder. LOWERED));
// Pernctpauins 06pabotuuka B MeTKe:
L.addMouseListener(this);
// Co3paHue TeKCTOBOTO NoAs:
T=new JTextField();
// TlonoxeHue u pa3mepsl nons:
T.setBounds(L.getX(),50,L.getWidth(),30);
// WnpuHa KHOMOK:
int bw=(T.getWidth()-20)/2;
// Co3paHue nepsoi KHOMKM:
JButton appB=new JButton(apply);
// TlonoxeHue v pa3mepsl NepBoi KHONKM:
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appB.setBounds(T.getX(),90,bw,30);

// OTMeHa pexuma oTobpaxeHus dokyca

// BN NepBOit KHOMKM:
appB.setFocusPainted(false);

// Pernctpalins 06beKTa okHa

// 06paboTYMKOM COOBITUA NS NEPBOIl KHOMKM:
appB.addActionListener(this);

// Co3paHue BTOPOil KHOMKM:

JButton extB=new JButton(exit);

// TlonoxeHue v pa3mepsl BTOPOV KHOMKK:

extB.setBounds(appB.getX()+appB.getWidth()+20,appB.getY(),appB.getWidth(),appB.
getHeight());

// OTMeHa pexuma oTobpaxeHus dokyca
// BN BTOPO#l KHOMKM:
extB.setFocusPainted(false);
// Pernctpaums 06bekTa okHa
// 06paboTYMKOM COOBITUA NS BTOPOIl KHOMKM:
extB.addActionListener(this);
// BobasneHue B OKHO MeTKM:
add(L);
// BobasneHue nons B okHo:
add(T);
// LLobaBneHue nepeoit KHOMKM B OKHO:
add(appB);
// lobaBneHwe BTOpOil KHOMKM B OKHO:
add(extB);
// OTobpaxeHue okHa:
setVisible(true);
}
}

// TnaBHblit knacc:
class MoreTextFieldDemo{
// [nasHblit MeTop:
public static void main(String[] args){
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// Co3panue okHa:
new MyFrame();

}
}

[Ipu 3amycke mporpaMMbl Ha BBIMOJHEHHE OTOOPAsKAETCST OKHO, KOTOPOE
BHeNTHe HaM yXe 3HakoMmo. Ho Tenepp (yHKIIMOHAJIBHOCTH OKHA HEMOTO
nnasa. Ha puc. 14.6 mokazaHo OKHO, B TI0Jie KOTOPOTO BBefieH TeKcT. OKHO
ITOKAa3aHo repe]] HaxkaTreM KHOKY [IpMMeHHTh, T03TOMY TEKCT B METKE €lIle
He 0TOOpasKaeTcsl.

|| DK £ TEKETOE M MOMEM |E|

|T9m 0208 2maueHne | |

| MpHMEHNTE 3aKpbITH |

J
e

Puc. 14.6. OkHo nepen HaxaTnem kHonku NMpumeHuTb

[Tocse masxkatust kKHONIKU IIpUMEHHTh B MeTKe TOSIBJISIETCS] TEKCT — TaKOM
’Ke, Kak B okHe. CUTyalusi TPOUJLIIOCTPUPOBAHA Ha puc. 14.7.

|| DK £ TERETOE M MOEM |E|

ETEK‘C[CIBOE ZHAYSHME

|Tm:rueue 2HAUEHNE |

[sr

| TTPHMERNTE | 3aKpbIT |

Puc. 14.7. OkHo nocne HaxaTtns kHonku MpuMeHuTb

Ecmm TENEPb HABECTU KYPCOP MbIIIN Ha METKY, TO TEKCT METKU HAYHET BbI-
PAaBHUBATLHCA 110 IIpaBOMY Kpalo, a CaMa METKa 6yaeT <IIpUIIOAHATa» Ha/l 00-
JIaCTbIO OKHA4, KaK ITOKa3aHO Ha puC. 14.8.

|| DK £ TEKETOE I MOAEM | El_-l

o TeKCTOEDE 3HAMEHHE
L
|T9xc1 0BOS 3HAUEHNE |

| TPHMEHNTE | 3aKpLITH |

Puc. 14.8. OkHO npu HaBeAeHUN Kypcopa MbILLX HA 061aCTb METKU
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@ HA 3AMETKY

Mpu BBOOE TEKCTa B TEKCTOBOE MoJie B KOHLE OblI0 HaMepeHHOo nobaB-
JIEHO HECKOJIbKO NP06EeNoB, 4TOOLI MPY BbIpaBHUBAHMM TEKCTA MO NPaBo-
My Kpato Mexay TEKCTOM U rpaHnLen MeTkn bl «3a30pP>.

Ecuu y6pathb Kypcop u3 001acTi METKH, TO BCE BEPHETCST B UCXOTHOE COCTOSI-
HH1E: METKa 6leeT «B[[aBJIeHHOﬁ», a TEKCT B METKE BbIPDABHUBAETCA 110 JIEBOMY
kpato. Eciin meaKkHyTh KHONIKY 3aKpbITh, OKHO OYIET 3aKPHITO.

CraesnaeM elle HECKOJIBKO 3aMe4yaHWMH 110 IIOBOAY IIPOIPAMMHOTO KOZa.
B koncTpyxkTope Kiaacca MyFrame 171t 06€MX KHOIIOK B KaueCTBE apryMeHTa Me-
Tosy addActionlistener() mepemaeTcst cepika this Ha 06bekT okHa. TToaToMy TTpH
TesTaKe Ha 1060l 13 KHOTIOK BI3bIBaeTcst MeToj actionPerformed(), orrmcammbrii
B KJtacce MyFrame. B tesie MeTo1a 00 bsIBIISIETCST TEKCTOBAS ITepeMenHast txt, 3Ha-
YeHMeM KOTOPOI MPUCBAUBAETCST Pe3yJibTaT Bhipaskenus e.getActionCommand().
Yepes e 06003HaYEH aPryMEHT METO/IA — CChLJIKA HA OOBEKT COOBITUS KIacca
ActionEvent. 13 aToro oObekTa BbI3biBaeTcst MeTos getActionCommand(). Pesyiib-
TATOM METOJI BO3BpAIAET TEKCTOBOE 3HAYEHME, IIPe/ICTaBIIsoNee coOoi
KOMAHOHY0 CMPOKY, aCCOIUUPYEMYIO C KOMIIOHEHTOM, Ha KOTOPOM (C KOTO-
PBIM) TTPOU30MLIO cOOBITHE. J[JIsT KHOTIOK KOMAHIHON CTPOKOII (110 yMoJI4a-
HUIO ) SIBJISIETCST Ha3BaHMe, 0TOOpakaeMoe Ha KHOTKe. M bl HA3BAHUS JIJIs KHO-
TTOK TIPEyCMOTPUTENBHO «O(OPMUIII> B BUJIE 3aKPBITHIX TEKCTOBBIX TOJIEH
apply (Ha3BaHue /i1 TIEPBOIT KHOTIKK ) U exit (Ha3BaHUe Jjisl BTOPOIl KHOTIKN ).
[Toatomy B Teste MeToza actionPerformed() B ycsioBHOM oriepaTope 1poBepsieTcst
ycioBue txt.equals(apply). Ectm oHo mctunHO, TO B mepeMenHylIo txt 3amucano
TaKoe XXe TeKCTOBOe 3HaueHue, 4To U B 1odie apply. [Ipuammas Bo BHuMaHume,
YTO TEKCT U3 TOJIs apply oTpeiesisieT Ha3BaHue MePBOil KHOMKU, BBIBOJ CTa-
HOBUTCS OYEBU/IHBIM: UCTHHHOCTD YCJOBHS O3HAYAET, YTO HaKaTa TiepBas
KHOTIKa. B Takom ciryuae komanzoii L.setText(T.getText()) TexcT u3 mosst mpume-
HsgeTcd K MeTKe. B mpotuBHOM cirydae (ecsiu ycJoBuUe JOXKHO) METO/IOM HC-
KJIIOYEHUS TPUXO/IUM K BBIBOJLY, UTO IETYOK BBITIOJHEH HA BTOPOI KHOIIKE.
Ecun tak, To komMano1 System.exit(0) 3aBepiraeTcs BBIOJHEHNE TIPOTPAMMBI.

Takke B KOHCTPYKTOpE ¢ romolbio Meroza addMouselistener() B meTke pe-
ructpupyercsi 06paboTunk st coObITHsi Kiacca MouseEvent. HTepec, Kak
OTMEYaJIOCh, TIPEJCTABISAIOT Ba MeToja. B Tene mertona mouseEntered() ko-
maHzioit  L.setBorder(BorderFactory.createBevelBorder(BevelBorder.RAISED)) st met-
KU 3a/aeTcst pexkuM oTtobOpaskenusi ¢ addektom «moansitusi». Komanmoit
L.setHorizontalAlignment(JLabel.RIGHT) s TekcTa MeTKM 3a/1aeTCsT PEKUM BBIPaB-
HUBaHUs TI0 TIPABOMY Kpato. ITH OMEPAIUU BBITOJTHIIOTCS, KOTAa Kypcop
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MBILIY HABOAUTCS HAa 00JIACTh KOMIIOHEHTA, B KOTOPOM 3aPeruCTPUPOBaH 00-
paborunk. TakuM KOMIIOHEHTOM SIBJISICTCS METKA.

B tenme metoma mouseExited() komanmoii L.setBorder(BorderFactory.createBevelBorder(Be-
velBorder.LOWERED)) K MeTKe TIPUMEHSIETCSI PEKUM OTOOpaskeHust ¢ ahdekTom
«BJIABJIMBAHM:I», 2 KOMaHOM L.setHorizontalAlignment(JLabel.LEFT) 3aaercst peskum
BbIpaBHUBAHUA TEKCTA 110 JIEBOMY KPalo. Ykasanubie ILefICTBHH NMEIO MECTO,
KOT/Ia KyPCOP MBIIIN «yXOJAUT» U3 06JacTH KOMIIOHEHTa (B JIaHHOM CJIyJae
METKHU ), B KOTOPOM 3apPerucTpupoBaH 06paboTIHK.

B BETANM

MeTtopnpl mouseEntered() 1 mouseExited() onmMcaHbl Tak, 4TO onepaumn BbINOos-
HSIIOTCA C TEKCTOBOM MeTkoir. O0paboTyumK, KOTOPbLIA «NpuBekaeT»
[aHHble MeToAbl, TaKXe 3aperncTpmpoBaH ans meTku. Ho ymcTto Teo-
peTmnyeckn 06paboTinK MOXHO 3apPErMCTPUPOBaTh U S MHbIX KOMMO-
HeHTOB. Hanpumep, xenatwoLwme MOryT NPOBECTU CNeayioLmii aKenepn-
MEHT: A4/19 0AHOM (1nm 06enx) KHOMOK C NoOMOLLbIO MeToaa addMouselListener()
3aperncTpmpoBaTh elle oamMH 00paboTyMK — Ha 3TOT pas asis codbITUA
MouseEvent. [ns 9TOro AOCTAaTOYHO BbI3BaTb U3 0ObEKTA KHOMKU METOoA,
addMouseListener() c aprymeHTOM this. B pesynsrate npu HaBegeHnn kypcopa
Ha KHOMKY MeTKa byneT BecT cebsl TOYHO TaknM Xe 06pa3oMm, Kak 1 npu
HaBeOEeHWM Kypcopa Ha MEeTKY.

O6paboTunk gnga nons

B paccMOTpeHHBIX BBIIIE TIPUMEPaX TEKCTOBOE T0JIe GBLIO «CTaTUYeCKIM:
U3 TI0JISE TOJBKO CYMTHIBAJIOCH 3HaYeHHe, HO 0O6paboTKa COOBITUI I cOO-
CTBEHHO TEKCTOBOTO TOJISI HE BBITIONHAIACH. [103TOMY /AT TIpUMEHEHNS
TEKCTa M3 TEKCTOBOTO TOJISI K METKe HaM TPUXOANIOCH IMIETKATh KHOTKY.
OpHaKO Bce MOKET OBITh Peaim30BaHO HECKOJIBKO MPOIIE: TIPELYCMOTPEB 06-
pa6OT‘-H/IK [JIS I10JI5A, Mbl MOKEM MUCKJIIOYUTD N3 CXEMbI «IIOCPEJHUKA» B BUJE
KHOITKM ¥ JOOUTHCSI CUTYaIliH, KOT/Ia ITPU BBOJIE TEKCTa B TEKCTOBOE 110JIE OH
ABTOMATUYECKU 0TOOPAKAETCsI B TEKCTOBOI METKe.

[lamee MBI paccMaTpuBaeM MOAUMUKAIIAIO TPpeAbIAyIero mpumepa. Ho Te-
1epb IPU BBOJIE TEKCTA B TIOJI€ TEKCT aBTOMATUYECKH 0TOOPAKAETCST B METKE.
Kuomka terneps oj1Ha, 1 1€ 90K Ha HEell TPUBOUT K 3aKPITHIO OKHA 1 3aBep-
IIEHWIO BBITIOJHEHUsT TporpaMMbl. Ho Ha3BaHme KHOIIKU OTOOPasKaeTcs CH-
HUM IIBETOM, a TPV HaBEJIEHNY Kypcopa MBIIIN Ha KHOIIKY Ha3BaHWEe KHOTIKN
oTobpaskaeTcst JKUPHBIM MIPUGTOM YBEJTUIEHHOTO Pa3Mepa, TEKCT KPACHOTO
I[BeTa M UCTIOIb3yeTcst acdekT moauepkuBanmst. Ecii Kypcop Mbiiu yopaTh
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13 06JIACTH KHOIKH, TO KHOIIKA BO3BPAIIAETCS B MCXOAHOE «COCTOSTHHES.
Taxke Py HaBeJAEHUHM KypCOpa MBIIIM Ha METKY OHa OTOOpaskaercst ¢ agh-
(bekTOM «ITOHATUS> ¥ TEKCT B METKE BHIPABHUBAETCS 110 TIPABOMY Kpalo.

B paccmaTpuBaemoii gasiee mporpaMMe Mbl UMeEM JeJ10 ¢ 00paboTKOM cOObI-
Tuil KiaaccoB Actionkvent (mesrdok Ha kHOTIKE), KeyEvent (BBOA TekcTa B moJie)
u MouseEvent (HaBesreH e Kypcopa Ha KHOTIKY M HaBeJleHHe Kypcopa Ha METKY ).
CooTBeTcTBeHHO, B Kyiacce MyFrame, KpoMe HacJIe/I0BaHUsT OKHA, PEATTU3YIOTCS
Tpu unTepdeiica: Actionlistener, Keylistener u Mouselistener. O6paboTurKOM Beex
COOBITUI J1JIs1 BCEX KOMIIOHEHTOB PerucTpupyercss o0bekT okHa. st moJist
metozom addKeylistener() 0ObEKT OKHA PerucTpupyercs Kak oOpabOTUNK /st
cobbitust Kimacca KeyEvent. It KHOTIKM perucTpupyercs aBa o6paboTYrKa:
MeTtooM addActionListener() 06beKT OKHa perucTpupyercst kKak 00paboTynK st
cobbITHst Kiacca ActionEvent, a metomom addMouselistener() BbimtostHsieTCsT peruc-
Tpanus o6beKTa OKHa B KadecTBe oOpaborurka cobbiTus Kaacca MouseEvent.,
JLJist METKU PETUCTPUPYETCST TOJMBKO 00paboTyrk coObITHs Kaacca MouseEvent
(ucriomp3yetcs meto;1 addMouselistener()).

@ HA SAMETKY

OanH 1 TOT e 00bEKT (0OBbEKT OKHA) MCMoNb3yeTcst 06pPaboTHMKOM CO-
ObITusA knacca MouseEvent n ons MeTku, 1 ans KHonku. C NOXoXen cutyaum-
el, korga oauH 06paboTUNK MCMOJIb30BANCH A HECKOIbKUX KOMMOHEH-
TOB, Mbl YX€ cTankmBanmcb. Ho Tam peuyb wna o AByx kHonkax. B gaHHOM
Cny4ae 0aMH KOMMOHEHT ABNIIETCS KHOMKOM, a APYron SBNSETCH METKOWN.
Kak paHee, npu o6paboTke cobbITUSA B TENE COOTBETCTBYIOLLMX METO40B
MPUXoaMTCS BbINOJIHATb UAEHTUPUKALMIO KOMMOHEHTa, Ha KOTOPOM 3TO
cobbITVE NPOM30LLIO.

Temepsb paccMOTPUM TTPOTPAMMHBIN KO, TPECTaBIEHHBIN B iucTwHTe 14.3.

Jiuctunr 14.3. NMporpammHubii kog npoekta HandlingTextFieldApplication
// imnopr knaccos:

import javax.swing.*;

import javax.swing.border.*;

import java.awt.*;

import java.awt.event.*;

// Knacc pns co3ganua okHa peanusyer untepdeiicsl

// ActionListener, MouseListener u KeyListener:

515



Masa 14

class MyFrame extends JFrame implements ActionListener,MouseListener,KeyListener{
// Metka:
private JLabel L;
// TekctoBoe none:
private JTextField T;
// KHonka:
private JButton B;
// Tun wpndta Ans KHONKm:
private String name="Arial";
// Pa3mep wpudra 4ns KHOMKM:
private int size=15;
// Ha3BaHue KHonku:
private String exit="3akpbiTb";
// MeTtop nst 06paboTKy Wenyka Ha KHoMKe:
public void actionPerformed(ActionEvent e){
// 3aBeplueHue BLINONHEHNUS MPOrpaMMbl:
System.exit(0);
}
// MeTog BbINONHAETCS, KOTAA KYPCOP MbILM NOKUAQET
// 06nacTb KoMMOHeHTa:
public void mouseExited(MouseEvent e){
// Ecnu cobbitve Npou3owino Ha MeTke:
if(e.getSource()==L){
// Npumenerne adekTa "BLaBAUBAHMSA" K METKE:
L.setBorder(BorderFactory.createBevelBorder(BevelBorder.LOWERED));
// TipmMeHeH1e BbIpaBHUBAHHS MO NEBOMY Kpaio
// BNs TEKCT B METKE:
L.setHorizontalAlignment(JLabel.LEFT);
}// Ecnu cobbiTie npou3owWno Ha KHomke:
else{
// Tekcr (06bI4HbIit) AN KHOMKM:
B.setText(exit);
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// CHWii UBET 15t TEKCTA KHOMKM:

B.setForeground(Color.BLUE);

// Wpnd (06b14HbINA) 415 KHOMKY:

B.setFont(new Font(name,Font.PLAINsize));
}

// MeTop Bbi3bBa€TCH, KOTAA KYPCOP OKa3blBAETCA HaL

// 061acTbio KOMNOHEHTA:

public void mouseEntered(MouseEvent e){

// Ecnm cobbiTie npou3oLwno Ha MeTKe:

if(e.getSource()==L){
// Bna MeTkn npumMeHseTca abdexT "nogHsTus":
L.setBorder(BorderFactory.createBeve(Border(Beve(Border.RAISED));
// TpuMeHeHMe BbIPaBHUBAHUA MO NPaBOMY Kpaio
// BN TEKCTA B METKe:
L.setHorizontalAlignment(JLabel.RIGHT);

}// Ecnu cobbitie npou3owino Ha KHoMKe:

else{
// TeKCT (NOBYEPKHYTbIN) NS KHOMKM:
B.setText("<html><u>"+exit+"</u></html>");
// KpacHblit UBeT A TeKCTa KHOMKM:
B.setForeground(Color.RED);
// WpndT (KUpHbIIt) ANA TEKCTA KHOMKK:
B.setFont(new Font(name,Font.BOLDsize+2));

}

// MeTopbi u3 uHTtepdeiica MouseListener
// ¢ nycToit peanu3aumeit:

public void mouseReleased(MouseEvent e){}
public void mousePressed(MouseEvent e){}
public void mouseClicked(MouseEvent e){}

// MeTop Bbi3bIBAETCA NP OTNYCKAHUM KNABUILIN
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// Ha knasuarype:
public void keyReleased(KeyEvent e){

// K MeTKe NpUMEHAETCA TEKCT M3 TEKCTOBOTO NONS:
L.setText(T.getText());

}

// MeTopbl u3 uhTepdeiica KeyListener

// ¢ nycToit peanuzaumeit:

public void keyPressed(KeyEvent e){}

public void keyTyped(KeyEvent e){}

// KoHcTpykTop:

MyFrame(){
// BbI30B KOHCTPYKTOpa Cynepknacca:
super("OKHo ¢ TeKcToBbIM nonem");
// NonomeHue v pasmepbl OKHa:
setBounds(250,250,300,160);
// Peakuma Ha WenyoK CUCTEMHOM NUKTOTPaMMbI:
setDefaultCloseOperation(EXIT_ON_CLOSE);
// OKHO NOCTOAHHBIX pa3MepoB:
setResizable(false);
// OTKNIoYEHNE MEHeLKEPa KOMMOHOBKM:
setLayout(null);
// Co3panue metku:
L=new JLabel();
// TlonoxeHue v pa3mepsl MeTKu:
L.setBounds(10,10,275,30);
// Bblenexue MeTKu ¢ noMolybto 3dekTa "BraBauBaHua";
L.setBorder(BorderFactory.createBevelBorder(BevelBorder. LOWERED));
// Peructpauus B meTke 06paboTymKa s
// cobbitus knacca MouseEvent:
L.addMouseListener(this);
// Co3patue TekcToBOrO nons:
T=new JTextField();
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// TlonoxeHue v pa3mepsl nons:
T.setBounds(10,50,275,30);

// Peructpauus B 