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1. BBeneHnue

Hcropua Java Bocxomut k 1991 roamy, Korga rpyIna MH>KEHEPOB M3 KOMIIaHUM Sun IOJ py-
koBojctBoM Ilarpuka Horona (Patrick Naughton) u unena CoBera mupekTopoB (1 pa3HOCTOPOH-
Hero KoMmnbeTepHoro Boiirebunka) [xeiimca Focinmura (James Gosling) 3ansutack pa3paboTKoit
HeOOJIBIIIOTO SI3bIKa, KOTOPHII MOKHO OBLIO OBI VMICIIOJIB30BATh IS IPOrpPaMMUPOBAHUS OBITO-
BBIX YCTPOJICTB, HAIIpUMeP, KOHTPOJLIEPOB AJIs IIepPEeKITIoUeHNsI KaHATIOB KabeJIbHOTO TeJIeBIIeHIS
(cable TV switchboxes). [IockoabKy Takue yCTpOiiCTBa He IOTPEOIISIOT MHOTO S9HEPTUY I He MMEOT
OOJIBIINX MUKPOCXEM IIaMSATH, I3bIK HOJDKEH ObLT OBITh MaJeHBKUM I TeHepUPOBATh OUEHb KOM-
ITaKTHBIE MporpaMMbl. KpoMe TOro, ITIOCKOJIBKY pasHbIe IIPOVM3BOAUTENN MOTYT BEIOMPATh pasHbIe
neHTpasnbHbIe mpoueccopsl (Central Processor Unit— CPU), 6p110 BayKHO He 3aBSI3HYTh B KaKOI-TO
OJIHOJI apXUTEKType KOMIIbIoTepoB. IIpoekT monyuni kogoBoe HazBaHMe "Green". CTpeMsich 1300-
pecTy HeGOJIBIIION, KOMIIAKTHBIN ¥ MAIIMHOHE3aBUCHMBIN KOJ, pa3paboTUMKI BO3POAVIIM MO-
IeJIb, ICIIOJIb30BAHHYIO IIPY peajIM3alMy IIepBhIX Bepcuil A3bIka Pascal 3ape apeI nmepcoHaIbHBIX
koMmIibioTepoB. Hukmayc Bupr, cosnmarens s3pika Pascal, B cBoe Bpems paspaboTan MallITHOHe3a-
BUICUIMBII A3BIK, TeHEPUPYIOILII IIPOMEKYTOUHBII KOJ AJI HEKOeJ TMIIOTeTMYeCKO) MaIllMHBI.
(Takme rumoTeTMUecKye MaIINHBI YaCTO Ha3bIBAIOTCS BUPTYAJIbHBIMM — HAIpPUMep, BUPTYab-
Has MAIlIMHA fA3bIKa Java, i JVM.) 9TOT IMpOMeXyTOUHBI KOX MOKHO BBIIIOJIHATH Ha JIF000II
MalllIHe, MMeIOIIlell COOTBEeTCTBYIOILMII MHTepIIpeTaTop. VIHKeHeprl, paboTaBIle HaJl IIPOEKTOM
"Green Tax)xe MCIIOIb30BAJI BUPTYJIBHYIO MAIIVHY, YTO PEILINJIO X OCHOBHYIO IIPOOIEMYy.

OpnHako OOJIBIIMTHCTBO COTPYAHMKOB KOMIIAHNY Sun MMeJIV OIIBIT paOboThI C OIIEePAIIOHHOI C-
cremoit UNIX, mosromy B OCHOBY pa3pabaThIBaeMOro MMM S3bIKa OBLI ITOJIOKEH 3bIK C++, a He
Pascal. B wacTHOCTH, OHM cHesany g3bIK 0OBEKTHO, a He IpOoLeypHO-OpMeHTHpoBaHHbIM. CHa-
yana ['ocamur pemn Haspatk ero Oak ([y6). BoaMoxHO ITOTOMY, UTO OH JIIOOMJI CMOTpeTh Ha
ny0, pacTyIuii IpssMo oA OKHaMu ero ogmca B KoMnaHuu Sun. IIoToM cOTpyIHMKM KOMITAaHWUY
Sun y3sHanu, uro cioBo Oak y»ke MCIIOIB3yeTcs B KauecTBe MMEHM paHee CO3JaHHOTO sI3bIKa IIPO-
rpaMMUpPOBaHNS, I USMEHII Ha3BaHMe Java B UeCTb MapKu Koge Java, KoTopas, B CBOIO OUepenb,
IoJIy4Ynjia HaMeHOBaHUe OJHOMMEHHOTO OCTPOBA, IIO3TOMY Ha O(UIMAaIbHOI 9MbOIeMe sI3bIKa
n300pakeHa JaIka ¢ napsammM Kode. CyIecTByeT 1 gpyras Bepcus IPOMCXOXKAeHNS Ha3BaHUS
sA3BIKa, CBSI3aHHAs C aJUII03Mell Ha Kode-MallHy Kak IpuMep ObITOBOTO YCTPOJICTBA, NI IIPO-
IrpaMMMPOBAHNA KOTOPOTO M3HAUAIBHO A3BIK CO371aBaJICH.

B 1992 roxy B pamkax npoekrta Green ObLyTa BBIITyIIleHA IIepBas MPOAYKIMSL. ITO OBLIO CPECTBO
111 Upe3BbIYAHO MHTEJJIEKTYaJIbHOTO AUCTAaHUMOHHOTO yripaBiaeHus. OHO MeJIo MOILHOCTD pa-
6oueri craniuy SPARK, momemntasics B kopobouxke pasmepom 6x4x4 nrovima. K coxxaneHuro, Hu1 ogHa
73 KOMIIAaHUII- IPOM3BOANTENIEIT JIEKTPOHHOI TEXHUKY He 3aMIHTepecoBaIach 3TUM U300peTeHN!-
€M.

3aTeM rpynia cTaja 3aHIMaThCA pa3paboTKOI yCTPOICTBA I KaOeJIbHOIO TeJIeBUIeHN, KO-
TOpOEe MOTJIO OBI OCYII[EeCTBIIATh HOBbIE BUIBI yCIYT, HAIIPUMep, BKIFOUATh BUIEOCIICTEMY IO Tpe-
6oBaHuI0. 11 cCHOBa OHM He ITOJIyYIUIM HY OJHOTO KOHTPAKTa. 3a0aBHO, UTO OJHOII M3 KOMIIAHMUIA,
OTKa3aBILMXCS IMOJIIICATh C HUMY KOHTpakKT, pykoBoawt [xum Knapk (Jim Clark) --- ocHoBaTesn
kommaHnu Netscape, BIIOCIeCTBUI CAeJIaBIIel OUeHb MHOIO JIJIF ycIlexa g3bIKa Java.

Bech 1993 rox u mooBuHy 1994 rofa mpomospKaIuch 6e3pe3ysIbTaTHbIE ITOMCKY ITOKyIaTeIe
npoaykuuu, pazpaboranHoit B pamkax mpoekra "Green". IIpoekr "First Person, Inc."6b11 mpekpa-
11eH B 1994 rony. Tem BpemeneM B pamkax MHTepHet paspacranack cets World Wide Web. Kirrouom
K 9TOJ ceT! SABJIseTcs Opaysep, MpeBpallalolMil TUIIepPTeKCT B N300pakeHNe Ha 3KpaHe. B 1994
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roay OOJBIINMHCTBO JIOET 10JIb30BaIoCch Opay3epoM Mosaic, HekommepueckuM Web-6pay3sepom,
pa3paboTaHHBIM B CyIEPKOMIIBIOTEPHOM IleHTpe YHUBepcurera mrata Vmnaotic (University of
Illinois) B 1993 roxay.

B cBoeMm uHTepBbI0 XypHaIYy Sun World T'ocnnar ckasain, uto B cepenune 1994 roga paspabot-
UMKM I3bIKa MOHAIN: "Bpaysep mOJKeH MpencTaBiATh cOOOI OMHO M3 HEMHOTUX IPUIOKEHUIT
MOHOI KJIMeHT-CepBEPHOII TeXHOJIOT UL, B KOTOPOII )KM3HEHHO BaKHBIM OBbLIO0 ObI IMEHHO TO, UTO
MBI CHeJIaJIM: apXUTEeKTypHas He3aBUCUMOCTD, BBIIIOTHEHE B peaJJbHOM BpeMeHM, Hale)KHOCTb,
6e30IMacHOCTh — BOIIPOCHI, He SIBJISBIIIECS UPE3BhIUAIHO BAXKHBIMI IS pab0UMX CTAHIIMIT".

Bpaysep 6b11 paspaboran [larpmkom Horonom m [Ixomaranom IlsitHom (Johnatan Payne).
[TosgHee oH IpeBpaTUIICS B COBpeMeHHbII Opay3ep HotJava. 9tor 6paysep ObLI HamMcaH Ha I3bIKe
Java, uT0OBI MPOXEMOHCTPUPOBATH BCIO ero MOIlb. OqHaKo pa3paboTumMKy He 3a0bIBaM O MOIII-
HBIX CPeJCTBaX, KOTOpbIE Telleph Ha3bIBAIOTCS AIlIIeTaMI, HaJeJIUB CBOI Opay3ep CIIOCOOHOCTHIO
BBIMTOJIHATD KOJ BHYTpy Web-cTpanuil. [JeMOHCTpanms TeXHOJIOrnK OblIa IpecTaBiieHa Ha BbI-
craBke Sun World 95 23 mag 1995 rona m BeI3Bajla BceoOllee IIOMEIIATEeIbCTBO HA II0YBE A3bIKA
Java (obuimanpHbI TeHb pOXKAEHNI TeXHOJIOTUY Java — 23 mast 1995 r.).

KommnaHug Sun BeInycTMIIa IIEPBYIO BEPCUIO A3bIKA Java B Hauase 1996 roxa. Yepes HECKOIBKO
MecqIleB II0CJIe Hee IoSBIIach Bepeus Java 1.02. Jlrogu ObIcTpo IMOHAIN, YTO Bepcus Java 1.02 He
ITOAXOANT JJIS1 pPa3pabOTKMU cepbe3HBIX MPIUIoKeHUIT. YecTHO TroBops, Bepcusd Java 1.02 6pu1a ere
cepoit. Ee mpeemHuna, Bepcus Java 1.1, 3amorHmIa G0JIbIINHCTBO 3USIONNX IIPOBATIOB, HAMHOTO
YJIYUILINB BO3MOKHOCTb OTPaKEeHU ¥ JOOABUB HOBYIO MOJEJIb COOBITUI [JI1 IPOTPaMMUPOBAHUS
rpanuecKkoro IoJIb30BaTeIbcKoro nHTepderica. Hecmorps Ha 9T0, OHa Bce elile ObLIa JOBOJIBHO
OTpaHMUYEHHOIL.

Brimyck Bepcuu Java 1.2 cTa oCHOBHOI HOBOCThIO KOoH(pepeHunu JavaOne B 1998 roxy. B HoBOII
Bepcum cnadble CpefcTBa I CO3qaHMs IpadruecKkoro moib30BaTeIbCKOro nHTepderica u rpadu-
YeCKUX MPUIOKEHUIT ObLIM 3aMeHeHBI CJIOKHBIM UM MacCIITaOHbIM MHCTPYMeHTaprueM. ITo ObLI
IIar Brepen, K peannsanuu josyHra "Write Once, Run Anywhere"("Onna pa3 Hanumm u Besne
BBIITOJIHA"), BBIABMHYTOTO IIpK pa3dpaboTKe IpeabIAyIINX Bepcuii. 'padmueckne ajieMeHTHI CTa-
sy opOpMIIATH B BUJe KOMIIOHEHTOB — IIOSBIUINCH JavaBeans, ¢ KOTOpBIMU Java BOLJIA B MUP
pacIpeeseHHBIX CUCTEM U IIPOMEKYyTOUHOrO IIPOrPaMMHOTO 0OecIieueHNs], TECHO CBS3aBIIChH
c rexuonorueit CORBA. B nexabpe 1998 roga uepes tpu mus (!) mocire BBIX0[a B CBET Ha3BaHUE
HOBOIT Bepcnu ObLIIO M3MEHEHO Ha I'POMO3aKoe cioBocoueraHue Java 2 Standart Edition Software
Development Kit Version 1.2 (crangapTHOe M31aHye ITaKeTa MHCTPYMEHTAIBHBIX CPEICTB IS pas-
paboTKM IIporpaMMHOTr0 obecrieueHns Ha g3bIKe Java 2, Bepcus 1.2). Kpome cTaHgapTHOTO M3qaHMs
makera (Standart Edition) 6sutu ipeiosxeHsl errfe qBa Bapuanra: Micro Edition s mopratnBHbIX
yCTPOJICTB, HAIIpUMep, [T MOOWIBHBIX TeledOHOB, U IIPOMBINUIeHHas pa3paborka Enterprise
Edition misa cosmanus cepBepHbIX npuitokenuit. CepBepbl JOJDKHBI B3aMMOMEIICTBOBATh ¢ Oa3a-
MM TaHHBIX — nosBumnch apaiiBepsl JDBC (Java DataBase Connection). BsaumopeiicTBue oka3sa-
JIOCh yaUHBIM, ¥ MHOTYIE CICTEMBI yIIpaBJIeHNs 6a3aMy JaHHBIX U JaKe OIlepallIOHHbIE CIICTEMBI
BKJIIOUILIIN, Java B cBoe saapo, Hanpumep Oracle, Linux, MacOS X, AIX. Bepcuu 1.3 n 1.4 cranmapr-
HOTO M3JaHN TaKeTa MHCTPYMEHTAJIbHBIX CPeJCTB HAMHOI'O COBEpIIIEeHHee ITIepBOHAYAJIBHOT'O BbI-
IIycKa s13bIKa Java 2. OHu 00J1a1afoT HOBBIMI BO3MOKHOCTSIMI 11, pa3yMeeTcsl, COIepKaT HaMHOTO
MeHBbIIIE OLINOOK.

Takoe ObICTpOE 1 IINPOKOE PACIIPOCTPaHEHNE TEXHOIOIMH Java He B II0CJIeTHIO0 Ouepeb CBsI-
3aHO C T€M, YTO OHa JICIIOJIb3YyeT HOBBIN, CIIeI[MaIbHO CO3MaHHBIN I3bIK IIPOIPaMMUPOBAHN, KO-
TOPBII TaK ¥ Ha3bIBaeTCs — SA3BIK Java. ITOT I3BIK co3/1aH Ha 0ase s3bikoB Smalltalk, Pascal, C++
U [Ip., BOOpaB UX Jydllne, 10 MHEHUIO cOo3Taresell, 4epThl U oTOpocuB xyminne. Ha aror cuer
€CTh pasHble MHEHIs, HO 0€CCIIOPHO, UTO S3bIK IOJYyUNJICS YIOOHBIM IJIS M3yUeHNs, HallVICAHHbIe
Ha HeM IIPOTPaMMBI JIETKO UMTAIOTCS U OTJIaKMBAIOTCA. SI3BIK Java CTAaHOBUTCS SI3bIKOM OOYUeHMS
00BEKTHO-OPMEHTIPOBAHHOMY IIPOTPAaMMUPOBAHIIO, TAK JKe, KaK 13bIK Pascal 611 s1361KOM 00y ue-
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HIS CTPYKTYypHOMY IporpaMmupoBanuo. Hemapom Ha Java yrke HallucaHO OTpOMHOE KOJIMUECTBO
IporpamMm, 6M0IMOTeK KIACCOB.

B 2009 rony cocrosimach mokymnka Sun komnanueit Oracle. C atoro momeHTa pasBuTueM Java
3annmMaetcs Oracle.

Penns Bepcnu Java 7 cocrosuics 28 urois 2011 rona. B pnnansuyo Bepenio Java Standard Edition
7 He OBLIM BKJIIOUEHBI BCe paHee 3aIIaHMpPOBaHHBbIe M3MeHeHMs. COIVIacHO IUTaHY Pa3BUTHA,
BKJIIOUEHJe HOBOBBeJeHMII pa3buro Ha aBe yacTu: Java Standard Edition 7 (6e3 msam6p, mpoek-
Ta Jigsaw, n uyactu yayumeruit Coin) u Java Standard Edition 8 (Bce ocranbpHOe), HAMEUEHHBIN Ha
KoHelr 2012 roga. B HoBOIT Bepcuu, mosryunBiieit HazBauue Java Standard Edition 7 (Java Platform,
Standard Edition 7), moMumo ucmpaBiaeHUs GOJBIIOT0 KOJIMUECTBA OMINOOK ObLIO IpeaCTaBIeHO
HeCKOJIBKO HOBIIIECTB. Tak, HanpuMep, B KauecTBe STAIOHHOI peanusaiuu Java Standard Edition 7
JICII0JIb30BaH He nponpueTtapHslil nakeT JDK, a ero orkpsrtas peanusanus OpenJDK, a cam penns
HOBOII Bepchyl IUTaTGOPMBI TOTOBIUJICI IIPY TECHOM COTpyAHMUecTBe MHKeHepoB Oracle ¢ yuact-
HUKaMU MUPOBOI 3KocucreMmsl Java, komuteroMm JCP (Java Community Process) n coobiiectBom
Open]DK. Bce mocraBnsemsre Oracle 6unapHbIe daiibpl sTalOHHON peanmsanun Java Standard
Edition 7 co6pans! Ha ocHOBe KomoBoit 6a3bl Open]DK, cama stanoHHas peanmsarys IOIHOCTHIO
otkpeITa nox juieHsueit GPLv2 ¢ uckimrouennsamu GNU ClassPath, pasperarorumn quaammrge-
CKOe CBSI3BbIBaHIE C IIPOIpUeTapHBIMM IMpoayKTaMmu. K IpyruM HOBOBBeJeHMSIM OTHOCUTCS VIHTe-
rpanms Habopa HeOOIBIINX I3BIKOBBIX YJIYUIIIEHUII Java, pasBMBaeMbIX B paMKax mpoekra Coin,
nobaBiieHa ITOAMAEP)KKa S3BIKOB IPOTPAaMMMpPOBAHMA C QUHAMMUUECKON TUIIM3al[Mel], TaKIMX Kak
Ruby, Python n JavaScript, mognmep:xka 3arpy3sku kiaccos 1o URL, o6HoBneHHBIT XML-CTEK, BKITIO-
varoruit JAXP 1.4, JAXB 2.2a u JAX-WS 2.2 u npyrue.

Penu3s Bepcunu Java 8 cocrosica 19 mapta 2014 roga. Cricok HOBOBBEJ€HUIL:

1. [TorHOLEHHAS MO AEPIKKA JIIMOIa-BBIpAKEHIIA

2. [lonmonHuTenbHble QYyHKIMN 00X0a KOJLIEKIINIL

3. KirroueBoe cioBo default B maTepdeiicax mis mogaepXKku GpyHKIIMOHAIBHOCTY 110 YMOJIYa-

HIIO

4. luHamMmueckas IOATPy3Ka METOOB
Jlurepatypa A usyueHus Java:

1. Munpr I. Java 8. [TonHoe pykoBoacTBo (9-€ udmanue). 2012.

2. Bproc 9. dunocodus Java. Bubnmoreka nporpammucta. Cankr-IlerepOypr: [urep. 2014.

3. Yop6spTon P. JIam6na-BeipaxkeHus B Java 8. ®yHkimoHanbpHOoe mporpammuposanue. JMK

ITpecc. 2015

JoxkyMeHTaUus 1 OPyTVe MHTePHET-UCTOUHYKIL:

1. Onucanue java8 https://docs.oracle.com/javase/8/docs/api/

2. Onncanne javaFX https://docs.oracle.com/javase/8/javafx/api/toc.htm

3. YuebGuble MaTepuaisl oT padpaborunkas java https://docs.oracle.com/javase/tutorial/

4. Cpena paspabotku netbeans https://netbeans.org/downloads/

5. Ycranoska java https://www.oracle.com/ru/java/index.html



2. OcHOBHBIE 0COOEHHOCTH Java

2.1. Ymo6cTBo. IIpoeKTHpOBINMKY Java NBITANINCh pa3paboTarh S3bIK, KOTOPBINI MOIJM OBI
OBICTPO M3YUMTH IIPOTPAMMICTBI. TaKkke OHM XOTeNN, YTOOBI SI3bIK OBLI 3HAKOM OOJIBIIMHCTBY
IIPOrPaMMIICTOB, [JI IIPOCTOTHI Iepexona. OTciona, B Java MPOEKTMPOBIIMKAMMY OBLIO yAATIeHO
MHO>KECTBO CJIOXKHBIX 0COOeHHOCTel1, KoTopele cymecTBoBamy B C nm C++. OcobeHHOCTH, TaKue
KaK MaHUITYJIALNUHI yKa3aressd, Ileperpyska oleparopa M T.J. B Java He CyIIeCTBYIOT. Java He JC-
IOJIB3yeT goto MHCTPYKIINIO, a TAKXKe He JMCIIONb3yeT (aiiisl 3aroaoBka. KOHCTpyKumy mogo6Ho
struct u union 6pun ymanensr u3 Java. [lockoapky B Java Kaskjas CIOXHas CTPYKTypa AaHHBIX
— 9T0 00BEKT, IIaMATh IIOJ TaKMe CTPYKTYpPBI pedepBupyercsa B Kyde (heap) ¢ momorisio omepa-
Topa new. PeanpHbIe afgpeca maMATH, BbIJeJNI€HHBIE 9TOMY 00beKTy, MOTYT M3MEHSATHCSI BO BpeMsI
paboThI IIpOrpaMMBI, HO BaM He HY)KHO 00 3TOM 0eCIIOKOMTHCS, IIOCKOJIBKY Java - cucTeMa C Tak
Ha3bIBaeMBIM cOOpIIUKOM Mycopa. COOpIIMK Mycopa 3aIlycKaeTcs KaKIbI pas, KOrja cucremMa
IIpOCTaMBaeT, 1100 KOrja Java He MOKeT yOBJIEeTBOPUTE 3aIIpOC Ha BhIeJIeHIe TaMATIL.

2.2. OO6BPEKTHO-OPHEHTUPOBAHHOCTh. B Java Bcé MoxeT ObITh 00beKTOM. Tak OCHOBHOE BHI-
MaHIe yeJsIeTcs CBOJICTBAM M MeTOJaM, KOTOpble OIIepMPYIOT JaHHBIMU B HallleM IPUJIOKeHNUN
U HeT KOHLIEHTpaLMM TOJIBKO Ha Ipoueaypax. CBOJCTBA ¥ METObI BMECTe OIVICBIBAIOT COCTOSHIIE
I TI0BeJleHNe 00BeKTa. B Java MbI OyieM HaTaJIKMBAThCA HAa TEPMIUH METOJ OYeHb YaCTO, C HUM MBI
OymeM JTOJDKHBI IIO3HAKOMUTECS. TepMIH MeTOM MICIIOIb3yeTcs A (PyHKIMIL.

2.3. YcTOMYHUBOCTH. Java - I3BIK CO CTPOTMM KOHTPOJIEM TUIIOB, TAaK UTO TPeOyeTcst IBHOE 00b-
ABJIEHNIE€ METOA. Java IpoBepseT KOJ BO BpeMs TPAHCIALMMN M BO BpeMs MHTepnpeTauun. Takum
00pa3oM yCTpaHSAIOTCA HEKOTOPBIE TUIIBI OIIMOOK IIPY IPOrPaMMUPOBAHII. Java He IMeeT yKasa-
TeJIel ¥ COOTBETCTBEHHO apudMeTUUeCKUX Oleparuil HaJ HuMu. Bce qaHHbIe MAacCUBOB U CTPOK
IIPOBEPSIIOTCS BO BpeMs BBIITOJHEHNS, YTO MCKIIOUAET BO3MOKHOCTh BBIXOJA 3a TPAHUI[BI 103-
BoJIeHHOTO. [IpeobpasoBaHue 0GBEKTOB ¢ OJHOIO THUIIA HA APYTOIl TAK)KE IIPOBEPSIETCS BO BpEMS
BBIITIOJIHEHIIA.

B TpaaMIMOHHBIX cpeiax IPOTPaMMIUPOBAHMS, IIPOTPAMMIICT JOJDKEH ObLI BPYUHYIO pacIpe-
NENATh MaMATh, U B KOHI[E IIPOTPAMMBI UMeJT IBHOE KOJIMUECTBO CBOOOMHON aMaATI. BosHMKamm
po6JIeMBI, KOTJ[a IIPOrPaMMIUCT 3a0bIBAJI 0OCBOOOKIATH IAMSTh. B Java, mporpaMMucT He HOJDKeH
6eCIIOKOUTHCS O MpobiieMe, CBI3aHHOI ¢ 0CBOOOXKIEHEM ITaMITI. JTO [eJIaeTCsI aBTOMATUUECKIA.

2.4. Be3omacHOCTb. Ba)kHOV 0COGEHHOCTBIO TEXHOJIOTMI Java sBJIgeTCs rmOKas cucreMa 0es-
OIIACHOCTMU, B paMKaX KOTOPOII MCIIOJIHEHE IIPOTPaMMBbI IIOJTHOCTBIO KOHTPOJIMPYETCSI BUPTYaJlb-
HOII MarmHoit. JItoOble orneparnyy, KOTOpbIe IIPEBHIIIAI0T YCTAHOBIEHHBIE IIOJTHOMOUNS IIPOTpaM-
MBI (HaIIpuMep, IOIbITKA HECAHKIIMOHMPOBAHHOTO JOCTYIa K JAaHHBIM MU COeJUHEHUS C APYTUM
KOMITBIOTEPOM) BBI3BIBAIOT HEMeJIeHHOE IIpephIBaHIeE.

Ty 1 BUAMMOCTS WIEHOB KJIacca IIPY TPAHCIIAIMY BCTPAMBAIOTCSI BHYTPb dariia *.class (¢paitia
¢ 6anT-komom). HTepmperaTop Java mosb3yercs 3Toit MHGOpMaIyeil B IIpolecce BBIIIOIHEHNS
KOJIa, TaK UTO He CYILIeCTByeT CII0c00a IOJIyUNTh JOCTYII K 3aKPhITHIM IIepeMEeHHBIM Kjlacca N3BHe.

I[lepBb1it ypoBeHS - 3T0 6€30I1aCHOCTb, O0ecIieueHHas I3bIKOM Java. CBOJICTBA 1 METObI OTIUCHI-
BAIOTCS B KJIACCE, U K HIM MOYXHO OOPAaTUTHCS TOJIBKO uepes3 mHTepderic, 00ecreuyeHHBIN KIaCCOM.
Java He T03BOJIsIET HMKAKMUX OIlepaIMil C yKasaTeJIMU, TaK/MM 00pa3oM 3aIlpelaeT IpsMoil Jo-
CTyII K maMaTH. V36eraercs nepenosHeHyre MaccuBoB. [IpobieMsl, cBsI3aHHBIE ¢ 6€30I1aCHOCTHIO 1
MOOVIIBHOCTBIO, CKPBITHI.



Ha crnenyroieM ypoBHEe KOMIMIIATOP, IIpeKae YeM IPUCTYIIUTDb K KOMIIMIIAIMI KOa, IIpoBeps-
eT 6e30I1acCHOCTh KOJja U 3aTeM CJIeyeT B COOTBETCTBUI C IIPOTOKOJIAMY, YCTAHOBJIEHHBIMH Java.

Tpertuii ypoBeH» - 3T0 6€30I1aCHOCTD, 0OecIiedeHHas MHTepIpeTaTopoM. [Ipexe, ueM 6aiiT-Kox
OymeT (paKTUUECKY BBIIIOJHEH, OH SIBJISETCS IIOJIHOCTBIO YKPBITHIM Bepu(pIKaTopoM.

YeTBepTHIil ypOBEeHb 3a00TUTCS O 3arpy3Ke KJIacCOB. 3arpy3unK Klacca rapaHTUPYeT, UTO KJIacc
He HapylllaeT OrpaHIYeHNd JOCTYyIIa IIpeXe, UeM OH 3arpysKeH B CUCTEMY.

2.5. KpoccrratpopmMeHHOCTD. Java MOKeT MCIIOJIb30BaThCA I paspabOTKM IPUIIOKEHUIA,
KOTOpBIe paboTaIOT Ha Pa3IMUHBIX IIIaTGOpMax, OIEePaIOHHBIX CUCTeMax I rpadruecKux MHTep-
¢eiicoB moxp3oBaTes. Java pegHa3HaueH TaKKe I MOAePKKY CeTeBBIX MPUIIoKeH!it. Takum
00pa3oM Java IIMPOKO UCIIOIb3yeTcs KaK MHCTPYMEHT pa3paboTKu B cpenie moxo6HoI1 Internet, rue
CYILLEeCTBYIOT pasinuHble iatdopmsl. [IporpamMmel Ha Java TpaHCIMPYIOTCS B OaiIT-KOM, BBIIIOJ-
HsIEMBIII BUPTYaJIbHON MalnHoii Java (JVM) — nmporpammoit, o6pabaTeiBarolieit 6aiiTOBBIN KO 1
IepefaroLIerl MHCTPYKIM 000pyROBaHMIO KaK MHTEPIIPETATOP.

J{oCTOMHCTBOM IIOJOOHOIO CIoco0a BBIMOJHEHMS IIPOTPAMM SIBISETCS IIOJHAs He3aBUCHU-
MOCTb OalIT-KOJa OT OIEPALIOHHOI CICTeMBI ¥ 000PYIOBAHMS, UTO IT0O3BOJISIET BBIIIOJIHITH Java-
MIPIJIOKEHUS Ha JII0O0M yCTPOJICTBE, [T KOTOPOT'O CYILECTBYET COOTBETCTBYIOI[As BUPTyalbHas
MalllJHa.

[Inardpopma, HezaBuCUMasg Ha BTOPUMUYHOM ypPOBHE O3HAuUaeT, YTO OTKOMIIMJIMPOBAHHBIN JBO-
MYHBIN (ailyl MOXKeT ObITh BBIITOJTHEH Ha PasjIMUYHBIX IIaTdopMax, He IepeTPaHCINPYs KO, ec-
JU OHM UMeIOT BupryanbHyio Mammny Java, koTopas GyHKIMOHMPYeET KaK MHTepIperaTop. s
Iporpamm, KotTopblie MbI 3arucbiBaeM B C u C++ 1y Ha JT0000M IPYroM sI3bIKe, KOMIIMIISITOP IIpe-
o0pasyeT HaOOp KOMaH/bI B MAIIVHHBIN KO JJIVM KOMaH/BI IIpolieccopa. ITU KOMaHbI ABJISIOTCS
CIIeaJIbHBIMMU JJI HaIllero IIpoleccopa. B pesynbrare, eciiy MbI XOTUM MCIIOIB30BaTh 3TOT KO B
HEKOTOPOII APYToIl cucTeMe, MbI JOJDKHBI HAMITY KOMIIMJIATOP AJIS 3TOM CUCTEMBI, ¥ MBI JOJLKHBI
KOMITIJIVIPOBATh KOJ ellle pa3 TakK, UTOOBI MbI MMeJV MAaIUIVHHBIA KO, OIpeeIeHHbI I 9TOM
MaruyHbl. Korga Mel ocMOTpUM Ha cpeqly pa3BUTHUA Java, Mbl YBUAMM pa3fesieHye Ha JIBe YacTU:
Komnusarop Java u MaTepnperaTop Java. B otimune or C n C++, KoMIumiasaTop Java npeobpasyeT
VICXOIHBIN TEKCT B OailT-KOIBI, KOTOpPHIE SBIAIOTCA MAITHHO-He3aBUCUMBIMY. BaiiT-KOaBI - 3TO
TOJIBKO YaCTV KOMaHJ Java, pa3pe3aHHbIe Ha 6aiiThl, KOTOPbIe MOTYT OBITh EKOAVIPOBAHBI JTIOOBIM
IIPOLIECCOPOM.

Java-miporpaMma mpezcTaBisgeT co0oil HAOOp KIaccoB, IS KaXKIOT0 KiIacca Py KOMIIMIISIUN
co3maercss ABOMUHBIN (ailyl ¢ pacuiupeHneM class, comep>Kuimii Kpome coOCTBEHHO 6aitT-Koga
METOJIOB ellle I OINCaHNe CTPYKTYpPhI Kitacca (OIycaHye JaHHBIX 1 3aT0JIOBKU METOOB).

2.6. O6bnactu npuMeHeHus Java. OcHOBHBbIe 00JacTy IIpUMeHeHNs Java 9To Oobliye web
npuioxeHus, 6ankoBckue desktop mputoskeHns u MobuibHas paspaborka mis Android. T.e. ona
cpasy IIOIlajfiaeT B TPMU MOIYJISIPHbIE KATEeTOPUIL.

CormacHo yTBep)xaeHUAM c carta http://www.java.com/ru/about/ :

. Java ncnioneayercs Ha 97% KOpIIOpaTMBHBIX HacTOJIbHBIX [TK

. Java ucnonesyercs Ha 89% HactonbHbIX [IK B CIITA

. 9 MUIH pa3paboTUMKOB Ha Java B Mupe

. Java ncroneayercs B 3 MiIpa MOOMIIBHBIX Tele(OHOB

. Java BXoquT B KOMILIEKT rocTaBky 100% Bcex IpouUTphIBaTesieil quckoB Blu-ray
. Ucnonbsyercs 5 muH Java Card

. Java ucnonesyercs B 125 man TB-ycrpoiicTs

Oco6oe mecto 3anumaer Java Enterprise Edition, aTo peanusarms Java s cosgaHms Kopriopa-
tuBHOTO (Enterprise) mporpaMmHoOro obecrieueHns, MHIOTO3BEHHbIE pacIlipefeéHHbIe CUCTEMBI,
IIPUJIOKEHY MacIITaba MpeAIpUATIAS: pa3IMuHble 0aHKOBCKIIE CUCTEMBI, CUCTEMBI IS IIPeIIPU-
AaTnil wiaHnpoBaHus pecypcoB (ERP-cucremsr), Be6-cepBUCH 1 T. 1.

NN U R W =
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3. BBeneHue B s3bIK Java

3.1. IIpumep. fA3pIk Java TpeOyeT, UTOOBI BeCh MPOTPAMMHBIN KO OBLI 3aKIIOUEH BHYT-
pPM IOMMEHOBAHHBIX KiaccoB. [IpMBemeHHBINI HIDKe TEKCT IpUMepa HAOO 3ammcaTh B ¢aiur
Variables.java. O6s13aTesIbHO IIpOBEphTE COOTBETCTBYIE IIPOICHBIX OYKB B MMeHU ¢aiijia TOMY Ke
B Ha3BaHNI COJleprKalllerocs B HeM Kiacca.

package example;
public class Variables {
public static void main(String args[]) {

double a = 3;
double b = 4;
double c;

¢ = Math.sqrt(a = a + b = b);
System.out.println("c = " + ¢);

}

Bo BTOpOII CTpOKe MCIIOIB30BAHO 3ape3epBUpPOBAHHOE CJIOBO class. OHO TOBOPUT TPAHCIATO-
Py, YTO MBI coOypaeMcs oImycaTh HOBBIN Kiacc. [TojHoe onmmcaHme Kiracca paciosiaraeTcss Meskay
OTKpBIBamIIel GUTrypHOII CKOOKOIL B IIEPBOIL CTPOKE 1 ITAPHOIL €71 3aKphIBAOIIell PUTYyPHOI CKOO-
KOII B ITocjiegHelt cTpoke. PurypHslie CKOOKM B Java MCIIONIB3YIOTCS TOUHO TaK jKe, KakK B A3bIKax C
u C++.

Pa3bmBas cienyoIIyo CTPOKY Ha OTAEJIbHBIE JIEKCEMBI, MBI CPa3y CTATIKIBAEMCS C KIFOUEBBIM
cioBoM public. 910 — MoaMduUKATOP HOCTYIIA, KOTOPHIIL IIO3BOJISIET IPOTPAMMIICTY YIIPABIATH BU-
IVIMOCTBIO JIFDOOT0 MeTo/1a 1 JIF00011 ITepeMeHHOIL. B nanHOM cityuae mopudukaTop gocryma public
O3HAUaeT, UTO MeTOJ main BUAEH UM JOCTYIIeH JoooMy kiaccy. CyIecTBYIOT ellfe 2 yKasaTess
ypOBHS [ocTyIla — private u protected.

Crenyrolee KiodeBoe c10Bo — static. C MOMOIIIBIO 3TOTO CJI0BA OOBSIBIISIOTCS METOBI I IIepe-
MEeHHBIE KJIacca, VICIIOJIb3yeMble I paOOTHI C KIACCOM B I1eJIOM. MeTObI, B 0O BSABIEHNI KOTOPBIX
JICIIOJIB30BAHO KJIIOYEeBOE CJIOBO static, MOTyT HemmocpeICTBEHHO paboTaTh TOJIBKO C JIOKAJIBHBIMU
U CTaTUYECKIIMU II€PEMEHHBIMIL.

HocTaTOUHO 4acTo CO3MAI0TCA METOIbI, KOTOpble BO3BpAIlal0T 3HAUE€HNE TOTO M MHOIO TH-
ma: HarpuMep, int s Henbix 3HaueHuit, float - A1 BelecTBEHHBIX WM MM Kjlacca AJIs TUIIOB
JaHHBIX, OIIpeJeJIeHHBIX IPOTPAMMICTOM. B HallleM ciydae HY»KHO IIPOCTO BBIBECTU Ha 9KpaH
CTPOKY, a BO3BpalllaTh 3HaUeHNeE 13 MeToia main He TpebyeTcsa. VIMeHHO IT0S3TOMY U OBLI MICIIOJIb-
30BaH MoaudukaTop void.

Hakonen, MbI moOpaiuck 10 MMeHM Meroma main. Bee cylmecTByromme peanmsanmm Java-
MHTEPIIPETaTOPOB, MOJYUNB KOMaHIy MHTEPIPETUPOBAThH KJIACC, HAUMHAIT CBOIO paboTy C BbBI-
30Ba MeTOJa main. Java-TpaHCIATOP MOKET OTTPaHCAMPOBATh KJIacC, B KOTOPOM HeT MeToJa main.
A BOT Java-MHTepIIpeTaTop 3aIycKaTh KJIacchl 6e3 MeToja main He yMmeer.

Bce mapaMeTprl, KOTOpBIE HY>KHO IlepeaThb METOAY, YKa3bIBalOTCS BHYTPY ITapbl KPYTJIbIX CKO-
00K B BUJe CIIJICKA 3JIeMEHTOB, pasfeIeHHbIX CMBoIaMu ";"(TouKa ¢ 3amsToit). Kaxaplit ajeMeHT
CIIVICKa ITapaMeTpPOB COCTOMT U3 pasfesIeHHBIX IpobesioM Tuia u maeHTudukaropa. [Jaxe ecian
y MeTOoAa HeT IIapaMeTpPOB, II0CJE €ro MMEHN BCE PaBHO HYKHO IIOCTaBUTbH APy KPYIJIBIX CKO-
Ook. B mpuMepe, KOTOpEIIT MBI ceifuac o0CyXaaeM, y MeToa main ToJIbKO OAVH IIapaMeTp, IIpaBaa
JOBOJILHO CJIOKHOTO TUIIA.



OSnemeHT String args[] oObsABIgET MapaMeTp ¢ UMEHeM args, KOTOPBIIT IBJISIeTCS MAaCCUBOM 00b-
eKTOB — IpeacTaBuTesell kiacca String. O6parnte BHMMaHMe Ha KBagpaTHbIe CKOOKM, CTOSIIIIE
rociie uaeHTudMKaropa args. OHU roBOpAT O TOM, UTO MBI MIMeeM JeJI0 C MacCUBOM, a He C OM-
HOYHBIM 3JIEMEHTOM YKa3aHHOTO THIIA.

B xoH11e BBITONHAETCI METOT println o0pekTa out. O0BEeKT out 0OBIBIIEH B Kj1acce OutputStream
U cTaTM4YeCcKy MHULMAIN3MpPYyeTcs B Ki1acce System.

Paccmorpum ofiime acrekThl CMHTaKCKca sA3bIKa Java. [IporpamMmmer Ha Java — 3To Habop mpo-
6eJ10B, KOMMEHTApHEB, KIOUEBBIX CJIOB, UAEHTU(HUKATOPOB, INTEPATBHBIX KOHCTAHT, OIIEPATOPOB
U pa3genTeiein.

3.2. KommeHnTapunu. XoTd KOMMEHTAapUI HUKAK He BIMAIOT Ha MICIIOJTHAEMBIN KO IIPOrpaM-
MBI, IIpY NIPaBUJILHOM JCIIOJIb30BaHMII OHM OKa3bIBAIOTCHA BEChbMa CYIII€CTBEHHOI YaCTbI0 MCXO-
Horo Tekcra. CylllecTByeT TpU Pa3HOBUIHOCTM KOMMEHTapMeB: KOMMEHTApUI B OJHON CTPOKe,
KOMMEHTAapUI B HECKOJIBKIX CTPOKaX ¥, HAKOHeI], KOMMEHTapuM g JOKyMeHTupoBaHud. Kom-
MEHTapuM, 3aHMMAaLI/e OJHY CTPOKY, HAUIMHAIOTCA C CMMBOJIOB // M 3aKaHUMBAIOTCA B KOHIIE
cTpokn. Takoil cTHIb KOMMEHTUPOBaHUSA I0JIe3€H A pasMellleHNsd KpaTKUX IOACHEHUI K OT-
JEeJIbHBIM CTPOKaM Koja:

‘ a =42;// comment

J1s1 6oJ1ee TOPOOHBIX IOSCHEHNII BBI MOKeTe BOCIIOIb30BaThCsI KOMMEHTAPUAMI, pPasMelleH-
HBIMJI Ha HECKOJIBKIX CTPOKAX, HauaB TeKCT KOMMEHTapMeB CMBOJIAMMY /* 11 3aKOHUMB CUMBOJIA-
mu */ IIpu 5TOM Bech TEKCT MEXAY STMMU IIapaMy CHMBOJIOB OymeT paciieHeH KaK KOMMeHTapuii
U TPAHCJIATOP €ro MPOUTHOPUpPYeET.

/*
* 9TOTKOHECKOIbKO3aMbICJIOBAT
+ [Torpo6y 1000 bACHUTD:

+/

Tpetbs1, ocobass popma KOMMeHTapUeB, IpegHa3HaUeHa JIs CEPBUCHOI mporpaMmsl javadoc,
KOTOpas MCIO0JIb3yeT KOMIIOHEHTHI Java-TpaHCIITOpa I aBTOMATNUECKOII TeHepalny JOKyMeH-
Tanuu 1o nHrepdeiicam kiraccos. CornaiieHne, UCIONb3yeMoOe it KOMMEHTapUeB 9TOTO BUAA,
TAKOBO: IJIsS TOTO, UTOOBI pa3MeCTUTH Ilepel] 00bsaBIeHeM OTKphITOTO (public) K1acca, MmeTona mimn
[epeMeHHOI JOKyMEeHTUPYIOIIIT KOMMEHTApIiL, HY>KHO HauaTh €ro ¢ CUMBOJIOB /** (kocas uepTa
U [{Be 3B€3I0UKM). 3aKaHUMBAETCS TAaKOII KOMMEHTAPUII TOUHO TaK JKe, KaK 11 OOBIUHBII KOMMEHTa-
puit — cumBosamu */. IIporpamma javadoc ymeer pasianuarh B JOKYMEHTUPYIOIINX KOMMEHTaPUAX
HEKOTOpBIE CIlelalbHbIe IepeMeHHbIE, MMeHa KOTOPBIX HAUMHAIOTCS C CUMBOJIA @. Bor mpumep
TAKOTO KOMMEHTAP:

e

+ ITOTKIIacCyMeeTaeIaTb3aMeyaTeIbHbleBel . COBETyeMBCIKOMY, KTO
*+ 3aXOUEeTHAINCATheI[e00IIeeCOBEPIIEHHBIIKIIACC, B3IThETOBKAUECTBE
+ 6230BOTO.

« @see Java. applet. Applet

+ ©author Patrick Naughton

* @version 1. 2

*/

class CoolApplet extends Applet { /==

* YaToromeTomagBaapamMerpa:

« @param key — sTOMMsIIapaMeTpa.

« @param value — 3T03HaUEHNENIApaMeETPACMEeHEMKEY.

+/ void put (String key, Object value) {
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[Tocne HauadpHONM KOMOMHALMY CHMBOJIOB /** pacIojiaraeTcsi TeKCT, SBIISIOIIMIICS TIaBHBIM
OIMCcaHUeM Kilacca, IepeMeHHO Wy MeTona. [lajlee MOKHO BCTABJIATH Pa3IMUHBIE JECKPUIITO-
pbI. Kaxxap1it meckpunTop @ J0JKEH CTOSTH IEPBBIM B cTpoke. HeCKoIbKO AeCKpUIITOPOB OTHOTO
UL TOTO JKe TUIIa HeoOXOAMMO I'PYIIIMPOBATh BMecTe. BCTpoeHHbIe NecKpUITOpHI (HAUMHAOTCS C
burypHoit CKoOK1M) MOKHO IIOMEI[ATh BHYTPU JIFOOOTO OMMCAHM.

Yrunura javadoc B KauecTBe BXOJHBIX JaHHBIX IPUHMUMaeT Gaiiil ¢ MCXOLHBIM KOJOM IIpOrpam-
™Mbl I'enepupyer Heckosnbko HTML ¢aiinos, comepKalmmx JOKYMEHTAIUIO IO 3TOV IIporpaMMe.
Mudopmarms o KaxxaoM Kiacce Oyner comeprkarbes B oraensHoM HTML ¢aiine. Kpome Toro, co-
3[1aeTCs AepeBO MHIEKCOB U ViepapXUI.

3.3. 3ape3epBUpOBaHHBIEC KIIIOUEBBIE CIIOBA. 3ape3epBIPOBAHHBbIE KIIIOUEBBIE CJIOBA — 3TO
crienMaabHble UAeHTIU(PIKATOPHI, KOTOPBIE B SI3bIKE Java MCIOJIB3YIOTCS MJISL TOTO, UTOOBI MIEH-
TU(ULUMPOBATH BCTPOEHHBIE TYIIBI, MOAM(IKATOPHI ¥ CPEACTBA yIIPABIEHNS BBIIIOTHEHNEM IIPO-
rpamMMbl. Ha ceromHsIIHMIT NeHb B A3bIKe Java umeercs 59 3ape3epBUPOBAHHBIX CIOB. DTH KIIIO-
YyeBbIe CJI0BA COBMECTHO C CHHTAKCIICOM OIIEPaTOPOB M pa3fesyTeseil BXOJIT B OMMCAHIE SI3bI-
ka Java. OHI MOTYT IIPMMEHSITHCSI TOJIBKO 10 Ha3HAUEHMIO, X HeJb3s JVICIIONb30BaTh B KAUECTBE
UAeHTU(UKATOPOB IS MMeH IIepeMeHHBIX, KI1accoB My MeTonoB ( class if int).

3.4. UnenTudukaropsl. UneHTUPUKATOPHI NCIOIB3YIOTCS A MMEHOBAHNS KJIACCOB, METO-
IOB M IlepeMeHHBIX. B kauecTBe naeHTIUKATOpa MOXKET UCIIOJIb30BAThCS JIF00As II0CIIeJOBATEIb-
HOCTB CTPOYHBIX I IIPOIIMICHBIX OYKB, HM(p ¥ CMMBOJIOB _ (moguepkuBanue) u $(mosap). Unentn-
buKaTOPHI He HOJDKHBI HAUMHATHCA C IUGPHI, YTOOBI TPAHCIIATOP He IepeIyTal X C UMCIOBBIMMI
JIUTepaIbHBIMI KOHCTAHTaMI, KOTOpbIe OYAyT OIMCAHBI HIDKe. Java — S3BIK, YYBCTBUTEJIBHBII K
peructpy 6ykB. 910 03HauaerT, 4To, K Ipumepy, Value 1 VALUE — pasnnutble naeHTU(PUKATOPEL.
Cy1ecTByeT coraiieHne 06 NMeHax.
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4. Turpl JAaHHBIX, TUTEPANbI, IEpeMeHHBbIe

Tunsl JaHHBIX ONpeeNII0T OCHOBHBIE BO3MOXKHOCTH JII000ro s13bika. Kpome Toro, Java sBis-
€TCSI CTPOTO TUIM3VPOBAHHBIM S3BIKOM, a IIOTOMY YeTKOe IIOHVMAaHVe MOJENV TUIIOB JaHHBIX
OYeHb ITOMOTaeT B HAIlMICAHNY KaueCTBEHHBIX IIPOTPaMM.

[ Tunsl gaHHBIX Javh

(IlpMMUTUBHBIE THIIBI [ Ccoplnounble THUIIHI

[boolegn [umcnoBble THBI [MaccuBhbi K1accH [ mHTepdeitdp

[menble TMIBI | BellleCTBeHHBIE TUIHI

[bytHsholf int[lonchal [ float] [doublé

Puc. 4.1. Cxema TUIIOB MaHHBIX Java

4.1. IlppuMuUTHBHBIE TUITHI JaHHBIX. B Java ompeneneHo 8 mpMMUTHBHBIX TUIIOB JaHHBIX. K
HUM OTHOCSTCSI UeThIpe IleJIounciIeHHbIX byte, short, int, long, nBa BeniecrBennsix float 1 double,
cuMBOJIBHBIN char u orumyeckuit boolean Tunbr faHHBIX. FIX OCHOBHBIE XapaKTepUCTUKY IIPUBe-
meHsbI B Ta0u. 4.1. B otsinmune ot C++ B Java HeT TiIa JaHHBIX <<yKa3aTelb>>.

['maBHAst 0COOEHHOCTH MIPUMUTUBHBIX TUIOB JaHHBIX B Java COCTOUT B TOM, UTO IIepeMeHHbIe
9TUIX TUIIOB He SBJIAIOTCI o0beKTaMu. [lepeMeHHbBIe BCeX OCTATbHBIX TUIIOB, BKJIIOUAs MaCCUBBI U
IepeMeHHbIe CTPOKOBOTO TuIa String, SBISIOTCS CChUIKAMM Ha 00BEKTHI (0OBEKTHBIMMU CChLIKA-
mu). [TonpoOHee oHU OyAyT pacCMOTpEHBI [ajiee.

B s3bike Java numanasoHbl 3HaUEHUIT TUIIOB He 3aBMCAT OT MaIlVHbI, HA KOTOPOJ BBIIIOJHSIET-
¢ mporpamMma. 1o obyieryaer CTpagaHUs IIPOrPAaMMICTOB, KOTOPHIM HEOOXOAMMO IepPEeHOCUTh
[porpaMMHOe obecIieyeHne ¢ OHOI IIAaTGOPMBI Ha APYTYIO U Ja’kKe M3 OJHO OIepaIIOHHOI
CUCTEMBI — B JPYTYIO Ha OJHOI U TOJI Xe IIaTdopMme.

B si3pIke Java moHsaTIE O€33HAKOBBIX UMCENI OTCYTCTBYET. Bce UMCIOBbIE TUIIBI 3TOTO S3bIKA —
3HAKOBBIE.

Tun byte — 3TO 3HAKOBBIN 8-O0uToBBIN THI. Ero numanason — or -128 mo 127. On JIyuIlie BCero
ITOAXOIMT [JIST XpaHEHUs IPOU3BOJIIBHOTO ITOTOKA 6AiTOB, 3arpy’KaeMoro mn3 ceTu min u3 garra.
Ecin peus He neT 0 MAHUIYJIAIMIX C OMTaMMU, MCIIOJIb30BaHN TUIIA byte, Kak IMpaBuIo, CIeayeT

Tumn nanusix | Pasmep, 6aiir HonycTumble 3HaUCHUS
byte 1 — — 128 =127
short 2 — — 32768 - 32767
int 4 — — 2147483648 = 2147483647

long 8 ——263 983 _ 1
float 8 ~1.4-107% +3.4-10%

double 16 ~ 1.7-107 7321 = 4.9.10308
char 2 0+ 65535

boolean -—- true, false

Tabmuita 4.1. [IpyMUTHBHbBIE TUIIBI JAHHBIX B Java
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n36eraTs. [{1s1 HOpMaJIBHBIX LEJIbIX UMCEJI, MCIIONb3yeMbIX B KAUeCTBE CUETUMKOB U B apudMeTn-
UeCKUX BBIpOKEHUAX, TOpa3A0 JIyullle IOOXOAUT T int.

short — aTo 3HakoBbBIN 16-0uToBBI TUI. Ero quanason — ot -32768 mo 32767. 9To, BEepOsITHO,
HauboJee peKO MCIIOIb3yeMblil B Java TUIL

Tun int cay>kuT 11 npeacTaBieHNs 32-OUTHBIX LIEJIBIX YMCEN CO 3HAKOM. /[1Mana3oH JOMyCTH-
MBIX [JISI 9TOTO TUIIA 3HAUEHUIT — OT -2147483648 mo 2147483647. Yalme Bcero sToT TUI JAaHHBIX
MICITONIB3YeTCsI IS XpaHeHMsI OOBIUHBIX I[€JIBIX YICE CO 3HAUEHUSIMU, JOCTUTAIOIIIMY ABYX MILI-
JIMapaoB. DTOT TUI IPEKPACHO MOAXONUT AJIS UCIIOIB30BaHMUSA IIpM 00paboTKe MAacCUBOB U MJIS
CUETUMKOB.

Tur long npegHasHaueH s mpencraBieHns 64-OMTOBBIX umcell co 3HakoM. Ero nuamnasoH mo-
IIyCTUMBIX 3HAUEHUI TOCTATOYHO BEJIMK NaKe IUII TaKUX 3alad, KaK IIOJCUET YMCIa aTOMOB BO
BCEJIEHHOI.

UYucia ¢ nuraBaroeil TOUKOI, YaCTO Ha3blBaeMble B APYTUX A3bIKaX BeIlleCTBEHHBIMU YMICIaMI,
VICIIONIBb3YIOTCS IIPYU BBIUNMCIIEHUSX, B KOTOPBIX TpeOyeTcs MCII0Ib30BaHMe TPOOHOI YACTIL.

B mepeMeHHBIX ¢ 0OBIUHOI, VIV OAMHAPHOV TOUHOCTHIO, 00BSIBIIIEMBIX C [IOMOIIIBI0 KIIFOUEBOTO
cioBa float, ms XpaHeHNs BellleCTBEHHOTO 3HAUEHNS MCIIONb3yeTcs 32 OuTa.

float f;
float f2 = 3. 14F;

B ciyuae mBOITHOI TOUHOCTH, 3a1aBaeMOIi C IIOMOILBIO KiIfoueBoro cioBa double, mns xpaneHus
3HAUEHMI UCIONIb3yeTcs 64 6uTa. Bce TpaHcIleHIeHTHBIEe MaTeMaTnyeckue GyHKINUN, TaKue, KakK
sin, cos, sqrt, Bo3BpaIaT pe3yibrat Tuna double.

double d;
double pi = 3. 14159265358979323846;

Hnnna char - 2 6aiiTa, 3T0 HeIIOCpeCTBEHHO CJIeAyeT U3 TOT0, UYTO BCe CUMBOJIBI Java OIChIBa-
fotca crangaproM Unicode. [TockonbKy B Java 1s mpecTaBieHUs CUMBOJIOB B CTPOKaX MCIIOJIb3Y-
ercs koguposka Unicode, paspsgHocTs Tuna char B 3Tom si3bike — 16 6ut. B HeM MOXHO XpaHUTh
IEeCSTKY THICIY CMBOJIOB MHTEpHALMOHAIBHOTO Habopa cumBoiioB Unicode. [Ilnanason Tumna char
— 0..65536. Unicode — 3T0 00beAMMHEHNE NECITKOB KOJVIPOBOK CVIMBOJIOB, OH BKJIIOUAET B cebd na-
TUHCKII, TpeuecKuit, apabckuii andaBuThl, KUPUJUIUIY ¥ MHOTYE APyTrue HaOOphI CMBOJIOB. XO0-
TSI BeJIMUMHBI TUMA char 1 He MCIIOJNB3YIOTCS, KaK IleJIble UNCa, BBl MOXKETe OIIePUPOBATH C HUMU
TakK, KaK ecJIM Obl OHM OBLIM LEJBIMI. JTO JAeT BaM BO3MOXXHOCTH CJIOKIUTD IBa CIMBOJIa BMECTE,
VIV MHKPEMEHTUPOBATh 3HaUeHIe CIMBOJIBHOI IlepeMeHHOI1. B mpuBenenHoM HIke pparmeHTe
KoJa MBI, pacroJjaras 6a30BbIM CMMBOJIOM, IpUOABIsieM K HEMY I[€JI0€ UMCIIO, YUTOOBI ITOIYUUTh
CUMBOJIBHOE HpeJICTaBJIeHI/Ie Hy>I(HOI7I HaM I_II/ICpr:I.

int three = 3;
char one = '1";
char four = (char) (three+ one);

B pesyipTaTe BBIITOTHEHNS 3TOTO KOJa B IlepeMeHHY0 four 3aHOCKUTCS CMBOJIBHOE IIPeCTaB-
JleHMe HYKHOIT HaM 1ndpsl — '4'. OOpaTuTe BHNMaHNMe — TIUI IIEpeMEHHOIT one B IPUBeJeHHOM
BBIILIE BBIPQKEHIM ITOBBIIIAETCA IO THUIIA int, Tak 4UTO Ilepen 3aHECEHNEM pe3yJbTaTa B IIepeMeH-
HyI0 four IpUXOaUTCS UCIIONB30BaTh OIlEPATOP SBHOTO IIPVUBENCHNS TUIIA.

Ilepemennas Tumna boolean nmeer nBa sHauenns: false n true. OHU MCIIONB3YIOTCA IS BBIUVIC-
JIeHUs JIorydYecKux BeIpakeHMi1. [Ipeo6pa3oBanHms OyIeBCKUX IepeMEeHHBIX B 1[eJI0UMCIeHHbBIE I
Ha000OpOT HEBO3MOKHBI.

4.2. Ilpeo6pa3oBanus TunoB. [Ipeo6pa3oBaHMs TUIIOB B Java AesATCS Ha HesBHBIE U SBHBIE.
HesiBHBIE ITpeoOpa3oBaHusl OCYIIECTBISIOTCI KOMIMIATOPOM aBToMarnuecku. [IpaBuia aBroma-
TUYECKOTO IPUBeIeHNs B Java SBISIOTCSI 3HAUUTEIbHO Ooee skécTkum, ueM B C++. B oTsinmune or
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C++ HesgBHBIe IIpeoOpa30BaHM B Java OCYIIIeCTBIISIOTCSI TOJIBKO B Te€X CIIyYasX, KOIJla BO3MOXKHO
rapaHTIPOBATh, UTO B pe3yJIbTaTe IpeoOpasoBaHMsI He IPOU30IIAET IT0Tepsi 3HAUMMOCTIA.
ABTOMaTIYecKoe IIpeodpa3oBaHIe TUIIOB B Java.

class prog_3{
public static void main(String args[]) {
int num;
num=200;
double rez;
rez=num;
System.out.println (rez);

}
}

PesynpraTom paboThl mporpaMMbl OyaeT BbIBOA Ha sKpaH umcia 200.0.

[IprMep BeIIIe JeMOHCTPUPYET aBTOMATHUECKOe IIpeoOpasoBaHMe IIepeMeHHOI OQHOTO THIIA
K ApyromMy. Ml rmpocTto mpucBowmIn nepeMeHHoi tnna "double"sHauenne nepemenHoi Tuna "int".
A KOMIOIIATOP aBTOMATUYECKY IIpouU3Bel mpeobpasoBanue uncia 200 u3 mesoro B ApodHoe. Ta-
KOe aBTOMAaTMuecKoe Ipeobpa3oBaHue IIepeMeHHOI BO3MOKHO He Bcerpa. [loKHO coOmooaaThes
HECKOJIBKO YCJIOBWIIL: JITHA KOHEWHOTO TUIIA JOJDKHA OBITH OOJIBIIIe AJIMHBI ICXOHOTO THIIA, 06a
TUIIA JOJDKHBI OBITH COBMECTUMBIMI.

Crnenympomias cCTpoKa, IBJIAIOIIAACT KOPPEKTHON ¢ TOUYKM 3peHms fa3blka C++, B Java BBI30OBET
OIMOKY KOMITVUIISIIVIN:

‘ int x = 2.5; // nonsiTKaHessBHOTOIpeobpasoBanusoTdouble xint

ITOCKOJIBKY ITpeoOpasoBanme ot double x int MoxeT nmpuBecTn K morepe 3HAUNMOCTI.

ToBOpSI PO IUIMHY TUIIA, CIEAYET YUNUTHIBATE, UTO PE3YIBTUPYIOLIII TUII JOJLKEH OBITH OOJIh-
11e, ueM ucxonublit. Hampumep, T "double"6osbitre Tumna "int"(quamna3oH ero sHaueHni 0osblire),
II09TOMY JaHHBIe THUIA "int"Jerko Moryt ObITh IpeobpasoBansl K Tuny "double". A BoT o6paTHOE
HEeBO3MOYKHO, IIOCKOJBKY TiI "double"nmeer 3HauMTEIbHO OONMBIINIT AMATa30H YyeM THII "int".

Bropoe ycioBue, mpu KOTOpOM BO3MOKHO aBTOMAaTIMUECKOe IIpeoOpa3oBaHIe TUIIOB — COBMe-
CTUMOCTb TUIIOB. 371eCh BCE HOCTATOUHO IPOCTO. JIF0Obie UMCIOBbIE TUIIBI, Oy TO IIeJIbIe UMCIIA
nan ApoOHbIe, COBMeCTUMBI Mexay coboit. Ho, Hanmpumep, Tun char n Tumn boolean - He coBme-
CTUMBL.

[IpnBeném Gosee PpopmaIpHbIe MPaBUIa HESBHOTO IPeoOpa3oBaHmMsI TUIIOB. ABTOMATUUECKOe
peoOpa3oBaHIe TUIIOB IIPU IPUCBAMBAHUY IIPOM3BOMIITCS, €CIIN BBIITOJHEHBI CIEAYIOIIIE YCIIO-
BUS:

« TpeOyeTcsi mpuUBeieHIe [eJOUNCIEHHOTO TUIa Win Tuna char x KakomMy-1mbo UMcIOBOMY

THUITY MJIN BELLIECTBEHHOI'O K BellleCTBEHHOMY;

* THUII, K KOTOPOMY TpeOyeTcs MpuBefeHIe, MMeeT OOIBIINI pa3Mep, UeM MCXOTHBII.
ABTOoMaTHUeCKOe IIpeoOpa3oBaHIe TUIIOB B BEIPAKEHMIX OCYII[ECTBIISETCI

* IUISI apTYMEHTOB OIlepalit KOHKATEHAIMIU CTPOK

 eCNIM OJMH U3 apryMeHTOB OMHApHOI omeparuu nmeer Tuit double, Bropoit mpuBoguTcs K

tuny double;

« MHaue: ecau OAUH U3 aprymeHToB nmeet tul float, Bropoit npusogurcs k tuny float;

« MHaUe: eCIU OMH U3 apryMeHTOB nMeet tui long, Bropoit mpusoaurcs K tuny long;

« mHaue 00a apryMmeHTa MPUBOAATCS K TUIY int.

3mech cieyer OTMETUTH IOCJIEHUIT ITyHKT. B HEKOTOPBIX CIyuasx ero MpuMeHeHIe MOKET
IIPUBOIUTD K He BIIOJIHE eCTeCTBEHHBIM pesyibrataM. Hanmpumep, crenyrommit ¢pparMeHT sSBIIS-
€TCsI OIIMOOYHBIM C TOUKM 3PEHUs S3bIKa:
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short a = 5;
short b = a + 1; // ommnbka: Tpebyercsashort, aneint

Omn6xa cBsi3aHa ¢ TeM, UTO Ipy Jo0aBIeHNY 1 K 3HaUEHNIO IIepeMEeHHOI a IIPOM30IILIO ITpeodpa-
30BaHNe pedysbrara K Tuiy int. Tak kak nmpeobpasoBaHue ot Tumna int x short moxer npuBoguThH
K IIOTepe 3HAUMMOCTH, TO OHO JOJLKHO IIOPU3BOAUTHCS ABHO:

‘ short b = (short)(a + 1);

[IpyuMHOI TAKOro <<CTPAaHHOTO>> IIOBeJEHMUS ABIAETCA TOT (DaKT, UTO TUIIBI JAHHBIX byte u
short cosmaBanuch He I BBIIOTHEHNS apu(pMeTHUecKIX OIleparinit, a Ayt 0OMeHa ¢ BHEIITHUMMI
ycrpoiictBamu. {711 BBIIIOTHEHNs apuMeTIUecKUX oIlepaliil cieayeT MCIIoIb30BaTh TUIIBL int
u long.

sIBHOe mpeobpasoBaHMe (IpUBegeHNE) TUIIOB B Java.

class prog_3{
public static void main(String args[]) {
int num;
num=600;
short rez;
rez=num;
System.out.println (rez);

}

}

9Tta nporpamma paborarth He Oy[er.
Heob6xonumo mepeMeHHYI0 GOJIBIIIET0 THUIIA SBHO IIpeoOpa3oBaTh K MeHblIeMy. Hanpumep, B
IIporpaMMe BBIIlle, HY)KHO M3MEHUTH CTPOKY 6 Ha TaKyIo:

‘ rez=(short)num;

[TepeMeHHYI0 "num"MBI IPUHYAUTEIBPHO IpeoOpasoBayin K Tuiy "short ykasaB ero B KpyIVIBIX
cKOOKax Iepej Ha3BaHMEM IIepeMeHHOI.

ITpu npuBeqeHNI TUIIOB CJI€Ay€eT IIOMHITD, YTO TaKasd IIPOIeAypa OIacHa TeM, UTO MOXKET IIPH-
BECTI K ITIOTepe 3HaUeHMI1. B HameM npuMepe, B KauecTBe JaHHBIX, MBI MICIIOIb30BaJIM 911cyo "600".
OHo mpeKkpacHO BIIMChIBAETCS B qUaria3oH uyces 1 Tumna "int u tuna "short". Ho, maBaiire nns npum-
Mepa Bo3bMeM uncio "60000". 9o yncio ¢pusmuecKy He IOMECTUTCS B IlepeMeHHyo Tumna "short".
B pesysbrarte momyunm: -5536 SIBHOe mpeoOpa3oBaHye COBMECTUMBIX TUIIOB OCYILECTBIISIETCS 10
CIIeIYOLIVIM IIpaBIJIAM:

+ Cy’>KeHMe LeJIOYNCIEHHBIX TUIIOB IIPOM3BOIUTCA IIyTEM yCeUeHNs CTapIINX OUTOB;

* yCeueHMe BellleCTBEHHBIX TUIIOB IIPY IIPVMCBOCHMI MX IeJIBIM IIPOM3BOAUTCI IIyTEéM OTOpa-

CBIBaHMS JPOOHOI YacTy M IPUMeHeHNUs IIpeAbIAYILero IyHKTa.
CuHTaKkcuc SBHOTO IpeoOpa3oBaHMs TUIIOB COBIAJaeT ¢ CMHTAKCIICOM IIpeoOpa3oBaHMUs TUIOB B
C (cm. mpmmep BbI1IIE).

Haxonen, HekoTOpble IIpeoOpa3oBaHMA TUIIOB He ABIAIOTCA MOIYCTMMBIMI. B umciao Takmx
IpeoOpa3oBaHMII BXOIAT: JI0ObIe Ipeobpa3oBaHus K Tuily boolean, mpeo6pasoBaHus KiaccoB K
HMPUMUTVMBHBIM TUIIAM M IPVMUTUBHBIX TUIIOB K KJ1accaM (C HEKOTOPBIMU MCKIIOUEHUSAMM), U T. 1.
[TompITKa BBIIIOJIHEHMS TaKUX IpeoOpa3oBaHMil OyaeT MPUBOANTD K OLIMOKAaM Ha 3Tarie KOMIIN-
JIALNL.

4.3. JIutepansl. JluTepansl IO3BOJAIOT 3a4aTh B IIPOrpaMMe 3HAUCHNS IJIS UMCIOBBIX, CUM-
BOJIBHBIX I CTPOKOBBIX BBIpa)KE€HMIA, a TakxKe null-nurepanos.

[lesouncieHHBIE TUTEPATIBI MOTYT 3a4aBAaThCS B AECITUYHOM, BOCBMEPIYHOM I IlIeCTHAALIaTe-
puuHOM Bue. JIutepanbl B eCATUYHOM BIJe 3aIIMCHIBAIOTCI HEIIOCPEACTBEHHO, I OCTAIbHBIX
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UCIIONIB3YIOTCS IIpedUKChI, aHaIOTMUHbIe npedukcaM B sg3bike C: <<0>> — 111 BOCBMEPUUHBIX U
<<0x>> — A4 1IecTHaAUATEPUUHBIX JUTepanoB. Hanmpumep, nenouncieHHbIN auTepant 47 MOXeT
OBITH IpejcTaBieH Kak 47, 057 miuu 0x2F. Bee 1enouncieHHbIe TuTepatbl aBTOMATUUECKY IIPUBO-
IATCS K MUHMMAJIBHO BO3MOKHOMY TUITy, HO He BbIlIe int. JIuTepass! Tuna long moymKHbEI MMeTh
cypduxc <<L>> mwnn <<l>> (Hanpumep, 47L).

JInrepaisl ¢ IIaBaOIIEl TOUKOI MOTYT IIPEACTABIATHCS B OOBIUHOM 100 B HAyUHOM ¢opMare.
JIurepans! Tuna float noymxus! nMeTh cypdukc <<F>> mun <<f>> (manpumep, 3.5F), a nurepaisr
tuna double — cypdurc <<D>> mnn <<d>>, kKoTopsIit MoxeT ommyckaThbes (3.5D man mpocro 3.5).
Yncna c miaBaroiieit Toukoit, He nMmewiue cypdunxca F (Hanpumep 3.402), Bcerma paccMaTpmsa-
I0TCs Kak uycia tumna double.

B s3bIKe Java ecTh TpM CIIeIMaIbHbIX UNCIIa IUIaBAIOIIell TOUKOI: IIOJIOKUTeIbHAs OeCKOHeu-
HOCTb; OTpUIaTeIbHasI OeCKOHEUHOCTD; He UICIIO.

OHI uCIonb3yI0TCs It 0003HaUeHNs ITepenoHeHus 1 omnbok. Hanpumep, pesyibrar gene-
HIIS ITOJIOKUTENIBHOTO uncia Ha 0 paBeH IOJI0KUTEeIbHON OeckoHeuHOoCT!. Boruncienue 0/0 van
M3BJIeYeHNe KBaJpaTHOTO KOPHS U3 OTpUILaTeIbHOTo yncia paBHO NaN.

g ux 0003HaUeHUSA BBEIICHBI KOHCTAHTBI Double. POSITIVE _INFINITY,
Double NEGATIVE_INFINITY u DoubleNaN (a Takke cOOTBeTCTByIOIIMe KOHCTAHTBI THUIIA
float).

OpnHako Ha IpaKTUKe OHY PeIKO MCIIONIB3YIOTCA. B YaCTHOCTH, AJIA TOTO, UTOOBI YO JUTHCS, UTO
HeKIII pe3ynbTar paBeH KoHcTaHTe Double.NaN, HeTb3s BBIIIOJIHUTH IIPOBEPKY

‘ if (x == Double.NAN) // To>x1eCTBEHHOJIOKHOE; YCIOBIHE.

Bce BEJIINMUNMHBI, "He ABIAOINNECA UMCIaMU CUNITAOTCA paSHbIMI/I. OI[HaKO MO’KHO BBI3bIBATb MeE-
toxx Double.isNaN():

‘ if (Double.IsNaN(x)) // IIpoBepka, IBIsIETCSIMXHE " UMCIIOM "

CuMBoOJIBHBIE JIMTEPaIbl OTPAaHNUYNBAIOTCA OOMHAPHBIMI KaBbIUKaMH. Takke BO3MOKHO IIpe.-
CTaBJIeHNe B LIecTHaanarepuynoM Buse B Unicode. B mocimentem ciyuae snrepan 3anmcbiBaeTcst
B BUJIE [10CJIEJOBATEbHOCTY UETHIPEX ILIeCTHAALIATepUUHBIX 1udp ¢ npedpukcom \u. Hanpumep,
JUTEpal '10' MOXeT ObITh IpefcTaBieH B Bupe \u044FE".

CTpOKOBBIE JINTEPATbl OTPAHUUMBAIOTCS ABOIMHBIMI KaBblukamu ("abcd").

Hanpumep,H' — ato cumBoi. On otianuaercs oT "H cTpokn, cocTod1ier 13 e AMHCTBEHHOI'O CYIM-
Bosia. Bo-BropsIx, Tun char o6o3Hauaer cuMBOJIBI, IpeacTaBieHHble B popmare Unicode. Ber mo-
)KeTe He 3HATh 3TOT opMaT U He OECIIOKOUTHCSI O HeM, eCIM He pa3pabaTbIiBaeTe IPUIIOKEHNS, B
KOTOPBIX HY>KHA IOAAEP>KKA I3bIKOB, IIOMIMO aHTJIMUIICKOTO.

[Tockonbpky popmar Unicode 611 paspaboTaH st 00pabOTKY IIPAKTIUECKY BCEX CIMBOJIOB BCEX
MICbMEHHBIX S3bIKOB, CYILLIECTBYIOIIX B MIUpe, OH SBJIAETCS 2-0aliTOBBIM KOJOM. B HeM momycka-
eTcst 65536 CMBOJIOB, 13 KOTOPBIX O0BIUHO UCIIONIB3yeTcs 0Kosto 35000. Popmar Unicode HamMmHOTO
6oraue Habopa ASCII, npexncrapisonero cobo 1-6aiTOBbI KO, COCTOSIINIT U3 128 CMBOJIOB,
MM IIMPOKO McIoJib3yemoro pacuupenus ISO 8859-1, ¢ moMoOIIbI0 KOTOPOTO MOKHO 3aKOAMPO-
BaTh 256 CIMBOJIOB.

9TOoT HabOp CMMBOJIOB (KOTOPBIN IIPOTPAMMIICTBI UAaCTO Ha3bIBAIOT MHOXKECTBOM CIIMBOJIOB
IpefacTaBisgeT coboil mogMHoxecTBO popmara Unicode. TouHee, 9TU CMBOJIBI SBIISIIOTCS TIEPBBI-
mu 256 xoguposku Unicode.

Taxum obpasom, kox cumBooB ‘a', ' 1, ' [' u 'a’ B popmare Unicode He mpessimaer 256. Komsr
cuMBoJIOB B popmare Unicode sexar B quanasone ot 0 1o 65535, 0fHAKO OOBITHO OHY BBIPAYKAIOTCS
Kak I1eCTHAALlaTepUUHbIe BennmuuHbl ot '\u0000' 1o "\uFFFF' (8 To Bpems kak B popmare ISO 8859-1
UX [MAnasoH orpaHuunBaercs uuciaamu ' \u0000 ' n "\uOOFF').

[Ipedukc \u o3Hauaer, utTo cuMBOJ 3anucaH B popmare Unicode, a ciemyroie 3a HUM UeTbIpe
LHIeCTHaIIaTeEPUUHbIE umbpm 3ajaroT caM cuMBoJ. Hanpumep, \u2122 — 3TO CUMBOJ TOPrOBOI1
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Mapku. Bosee moxpo6uyro nadopmaruio o popmare Unicode BbI MokeTe HalITH Ha vveb-cTpaHuIe
http : //www.unicode.org.

OmnpeneseHsl qBa JOorMueckux aurepaina true u false, ne pasuvie renpim aurepanam 1 u 0 cooT-
BETCTBEHHO.

4.4. Tlepemennsble. [lepeMeHHass — 9TO OCHOBHOI 3JIEMEHT XpaHeHUs MHpoOpMannu B Java-
nporpamMme. [lepemeHHas xapakrepusyercss KOMOMHamueir uaeHTUGMUKATOpa, TUMA U 00IaCTU
mevicTBus. B 3aBUCHMMOCTH OT TOTO, T BbI OOBSIBIIIN IIEpEMEHHY0, OHa MOXKET OBITh JIOKAIbHOIL,
Harpumep, Ayt Kojaa BHyTpy nukia for, mm6o aTo MoskeT ObITH ITepeMeHHas 9K3eMILIIpa Kiacca,
IOCTYIIHAast BCEM MeTO[IaM JaHHOro Kiacca. JIJokasbHbIe 001acTI HEVICTBUSA OOBSIBISIOTCS C IIOMO-
I1b}0 GUTYPHBIX CKOOOK.

OcHoBHas ¢opMa 0OBABIECHNS ITIepEeMEHHO TaKOBa:

Tun upeHTudukaTop [ = 3HaueHune) [, ugentndukarop [ = sHauenue 7...J;

Tun — sTo 11bo OqMH M3 BCTPOEHHBIX TUIIOB, TO €CTh, byte, short, int, long, char, float, double,
boolean, 1160 nms knacca niu nHTEpdeiica.

‘ doublea=3,b=4,c;

OO0BsiBlIeHNE ITepeMeHHbIX B Java aHaJIOTMUYHO OOBsABIeHNI0 epeMeHHbIX B C++. Jlo6as me-
peMeHHasa MOKeT ObITh MHIIIMAIN3MPOBAHA B MOMEHT OIVICAHMSA JTIOOBIM JOITYCTMMBIM BBIpasKe-
HyeM. O61acTh OEVICTBUA M BpeMs >KM3HM JIOKAJIBHOI IlepeMeHHO OorpaHIM4YnBaeTcs 0JI0KOM, B
KOTOPOM 3Ta IlepeMeHHas OIMCaHa.

B orinune or C++ He gomyckaeTcss 0OBbSIBIeHME BO BHYTpeHHeM OJIOKe ITepeMEeHHOI ¢ TeM XKe
JIMEeHeM, UTO I IlepeMeHHas BO BHeIlIHeM OJI0Ke (KpoMe cilyuas, KOTia IlepeMeHHas BO BHEIIIHEM
OJI0Ke ABJIAETCS apTyMEHTOM METONA).

[lepemeHHBIe, 00BABICHHBIE CO crienndukaropoM final, sBngrorcs HemsMeHAeMbIMU (KOHCTaH-
tamu). Hampumep:

‘ final double PI = 3.141592653589793116;

4.5. MaccuBbl. MaccuB — 9TO TpyIIa OJHOTMUIIHBIX II€PEMEHHBIX, HOCTYII K KOTOPBIM OCY-
IIeCTBIIAETCS [10 MMEHI MacCUBa M MHIEKCY IIepeMeHHOI B MaccuBe. MaccuBbI ObIBAIOT 2-X BUOB:
OIHOMeEpHBIE I MHOTOMepHBIE.

MaccuBsl B Java SBISIOTCS 00beKTaMU, II09TOMY Ha HUX PAcIIpOCTPAHIIOTCS BCe IIpaBIIa pa-
6ot ¢ 06BekTaMyu OXHAKO, IIOCKOJIBKY MACCUBBI SIBJISIOTCS OTHMMI U3 HanboJjee IIMPOKO IIPH-
MeHfAeMbIX CTPYKTYp JaHHBIX, OHI OYIyT pacCCMOTPEHBI 3[1€Ch.

Mli1s1 06BABIEHNS OTHOMEPHOTO MACCUBA UCIIOIb3YeTCsS CHHTAKCIUC, AHAIOTMUHBII OMMCAHIIIO
IIepeMeHHBIX, HO K IMeHM IIepeMeHHOI 100 K MIMEHN THUIIa JaHHBIX TOOABISIOTCS IyCThIe KBa-
patHble ckoOku. Harmpumep:

int a[]; // mepBbIiiBapuaHT
int[] b; // BropoiiBapuanT

[Ipm aTOM cam MaccuB He cozoaémcs. [ cO3MaHUsI MacCUBa CleJyeT MCIIOIb30BaTh OIlEPAI{II0
new:

‘ a = new int[50];

Takum o6pa30M, IIponecC Co3gaHmAa MacCBa IIPOMCXOONUT B 2 sTamna: COSH&CTCH caM MacCCIB.
PesepBMpyeTCH MECTO B ITIaMATHN II04 3TOT MACCIUB. Maccussl B ]ava BCe€raa OIIpeneIaoTCa AVHA-
MUINYECKN, XOTA CCBbUJIKII Ha HUX 3aJaI0TCA CTAaTUIYUYECKI.

BosmorxHO OOHOBpPEMEHHOE 00bABIIEHIIE U BbIOCJIICHNIEC ITIaMATI:

‘ int a[] = new int[50];

BosmorxHa Takxke THNNAIN3anmsa MacCBa IIpu €ro CO3aHII:
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| inta[] ={20, 50, 166, 72, 0, —53 };

Jl71s1 oOpaliieHNs K j1eMeHTaM MacCHBa MCIOJIb3yeTcsl onepanud []. DreMeHTHI MaccuBa HyMepy-
10Tcs ¢ HyJis1. [TonbiTKa o6paleHns K HeCYIIeCTBYIOLIEMY 3JIeMEHTY MacCUBa MIPUBOINT K OLINO-
Ke BpeMeHU BBIITOIHEeHs1. MacCUBBI OIAePKIMBAIOT ITOJIyUeHe MHPOPMALIMY O CBOUX padMepax
IIOCPECTBOM 3K3eMIUIIpHOIT epemenHoII length. Hanmpumep a.length pasua 6. I[Tocnenumuit ame-
MEHT MacCUBa a MOKHO 3amucaTh Tak: a [alength - 1].

Paccmorpum npumep:

public class ExampleArray {
public static void main(String args[]) {

int a[] = {20, 50, 166, 72, 0, —53};

double aMin = a[0], aMax = a[0];

for (inti = 1; i < alength; i++) {
if (a[i] < aMin) {

aMin = a[i];
}
if (a[i] > aMax) {
aMax = a[i];
}

}
double range = aMax — aMin;

System.out.println(range);

}

3mech BRIUNMCIAETCS OMala30H 3HaYeHIII MacCuBa.
MHoromMepHble MaCCUBBI IIPECTABISIOT cO00IT MaccuBBI MaccuBOB. OHU MOTYT CO31aBaThCS
AQHAJIOTMYHO OJHOMEpPHBIM:

‘ int a[][] = new int[5][2];
Bo3MoskHO co3aHme HEeIpsIMOYTOJIBHBIX MaccuBOB. Crioco6 paboThI ¢ TAKMMIL MacCUBaMMU WJI-
JIFOCTPUPYETCS CIEeRYIOLIM IIPUMEPOM.
| charc[][];
3areM ompefesseM BHELIHUI MacCUB:
‘ ¢ = new char[3][];

CraHoBUTCSA SACHO, YTO C — MacCCHB, COCTOHHII/II/“I 3 TPpEX JIEMEHTOB-MAaCCUBOB. Tenepb OIIpE€nEIIeM
€I'0 9JIEMEHTBhI-MaCCIBBI:

c[0] = new char[2];

c[1] = new char[4];

c[2] = new char[3];
I[Tocie aTnx ompenesneHuit nepeMenHas c.length pasna 3, c[0].length paBua 2, c[1].length paBna 4
u c[2].length paBna 3. Hakonen, 3amaem HauanapHble 3HaueHns c[0][0] = 'a', c[0][1] = 'r, c[1][0] =
Tc[1][1] ="a'c[1][2] = 'y' n T.1.

class PascalTriangle{
public static void main(String|[] args) {

final int LINES = 10;
int[][] p = new int[LINES][];
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D A o
A
A
v
v
v
v
v

&
A
10. |
11. &&
12. ||
13.
14. = operator=

Ta6nwuita 4.2. IIpuopureTs! omeparmii

p[0] = new int[1];
System.out.println(p[0][0] = 1);
p[1] = new int[2];
p(1]{0] = p[1][1] = 1;
System.out.println(p[1][0] + " " + p[1][1]);
for (int i = 2; i < LINES; i++) {
pli] = new int[i + 1];
System.out.print((p[i][0] = 1) + " ");
for (intj=1;j<i;j++){
System.out.print((p[i][j] = p[i — 1][j — 1] + pli — 1]} + " ");
}
System.out.println(p[i][i] = 1);

}

4.6. OO6IIas XapaKTEepPUCTHKA OIlepalUii. BoJIBIIMHCTBO onepaiuit Java aHaJOTMYHBI OIlepa-
1M C++, XOTS HEKOTOpbIe U3 HIX QyHKIIMOHNPYIOT UyTh nHaue. [IockoIbKy B Java HeT yKasarte-
JIeit, eCTeCTBEHHBIM IPECTABIISETCS OTCYTCTBUE OIepanuit B3aTusa aapeca (&), pa3bIMEeHOBAHUS
(*) m kocBenHoiIt agpecauuu (-->). Onepanus . (<<Touka>>) B Java MCIOJIb3yeTCs st 0OpaIleHUs
K ITIOJIIM U MEeTOZIaM O0O'BEKTOB Uepe3 00beKTHBIE CChUIKM (6osIee MoapoOHO cM. II. 5.4).

B mocienyromux nmyHKTax oIycaHbl OCHOBHBIe onepauun Java. [Ipmopurers! onepanmit npm-
BeIeHbI B Ta0OII. 4.2.

4.7. Apupmernyeckue oneparuu. K apupmMernnueckuM OTHOCATCS CIIEAyIOIVe OIlepalin:
yHapHbIe OIlepalliyl COXpaHeHNs U M3MeHEeHUs 3Haka (+ U --); YHapHBbIe OoIlepaluy HKpeMeH-
Ta U JeKpeMeHTa (++ U ----); OMHapHbIe OIepALNN CI0KEeHNsI, BBIUMTAHUS, YMHOKEHS, TeIeHIs
U HAXOKIEHMs OCTaTKa OT aejeHud (+, -, *, /, %), a TakKe oIlepalnu ¢ IpUCBauBaHUeEM (+=, --=,
= /=, %=).

Apudmernueckne omepanuy IPUMEHSIOTCS K YMCIOBBIM THUIIAM U MMEIOT pe3yJIbTaT TaKKe
yycioBoro tumna. Onepanus nejleHNs I LeJOUMCIeHHBIX TUIIOB NaéT pe3yJsbTaT 1eJI0YICIIeH-
HOTO TUIIa (HEIOJIHOe YACTHOE), AJIS BEeIleCTBEHHBIX — BEI[eCTBEHHOTO.

Ecin npu BeIIOTHEHUM OIlepaliuii B LIEJIOUMCIEHHOV apuMeTUKe IIPOMCXOINUT IIeperioiHe-
HIe, TO OAVH JUIM HECKOJBKO CTapIINX OMTOB pe3yibTaTa MOTYT OBITH yCeUeHBI (IIpM 3TOM, I10-
CKOJIBKY CTapIINII OUT OTBeUaeT 3a 3HAK UNCJIa, BO3MOKHO MI3MEHeHe 3HaKa) 0e3 reHeparun co-
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ob6ueHns 06 ommnbke. EquHCTBEeHHOI oepaliyell B LeJIOYNCIeHHOI apudMeTuKe, IPUBOIIIIEI
K OIIIMOKe, SIBJISIeTCS oIleparus aejaeHns Ha 0.

[Ipm BBIOJIHEHUNM OIEpalVii B BEIIECTBEHHON apmdmeTmKe oIImbOKa He BO3HUKAET HUKO-
rja: Ipy IeperoHeHUAX U [eJIeHNY Ha HOJIb Pe3yJIbTaT II0JyUaeT OQHO M3 CIELMaTIbHBIX 3HA-
uvennit NaN (<<ue umciao>>), Infinity (<<maroc GeckoHeuHOCTH>>), --Infinity (<<Muuyc Gecko-
HEYHOCTb>>). IIpy HEOOXOOMMOCTM MX MOKHO IIOJYUMUTh, OOpaTUBIINCh K KOoHCTaHTaM NaN,
POSITIVE_INFINITY, NEGATIVE_INFINITY coorserctBenHO B kiaccax Float u Double. Hanpu-
Mep, pe3yJIbTaT BerumcieHns BeipaskeHu --3.0f/0.0f paBen Float NEGATIVE_INFINITY, a pesyub-
TaT BeIUMCIeHNs BeipaxeHns 0.0/0.0 paern Double.NaN.

[TogymaiiTe: OXVHAKOBBI JIN CJIEAYIOLIVIE BBIPAXKEHUS

byte b = 1;
b =b + 10; // Omnoxa!
b +=10; /IIpaBuiasHO!

4.8. Onmepanuu cpaBHeHHus. K onmepanmam cpaBHEHNSA OTHOCATCA olepanuu ==, !=, <, >, <=,
>=. ENVMHCTBEHHBIM UX OTJINYNEM OT COOTBETCTBYIOIMX orepanuii C++ ABJISEeTCSI TO, UTO UX pe-
3yJIbTaT Beerpa uMeer tui boolean.

4.9. Jloruueckue ormeparuu. Jlormueckme omepanuy MPUMEHSIOTCS K apryMeHTaM THIIA
boolean u paror pesynprar Tuma boolean. K jmormuecknm oTHOCATCA: YHapHAs Orepanusi JIOTH-
yecKoro <<He>> (1), OMHapHBIe oIepanyy JOrmyeckoro <<u>> (&&, &), <<umu>> (|, ||) n <<uc-
KJIIOYAIOIIero WIn>> (), a Tak)Ke aHaJIOTMYHbIe OIlepaliny ¢ IpucBanBaHneM (&=, |=,"=).

Omnepanun && u || BBIYMCISIIOT 3HAUEHE CBOEr0 BTOPOTO apryMeHTa TOJIBKO B TOM ClIydae,
€CJIN Pe3yJIbTaT HEBO3MOYKHO OIIPEeIUTh I10 3HAUEHUO IIepBoro. B ottmune ot Hux onepamu &

n | BCE€raa BbIUMCIIAIOT 3HAUCHIIA 0001X CBOUX ApTYMEHTOB. HaanMep:

int x = 10, y = 10;
if(x == 10 || ++y == 10)
System.out.println(y);

meyaraeT <<10>>, Tak KaK BTOPOII apr'yMeHT ollepaiun || He Beraucisercs. Eciau 3ameHuTs || Ha |,
pe3yabraToM paboTsl Oymer <<11>>.

4.10. YcnoBHas onepanus. B Java umeercs aHanornmgyHag C++ ycioBHad onepauns ?:. E€ cun-
TaKCIIC:

‘ ycaoBue
‘ ? BeIpa)keHMel : BeIpaskeHMe2

Ecnu ycnosue MCTMHHO, TO pe3yIbTaTOM 9TOJ OIIEPALINY SBIISIETCS 6blparceHuel, MHaUE — Gbipaice-
Hue2. IIpu sTOM BBIpa)KeHIe, He SBISIOLIeeCs pPe3yIbTaToM ollepalny, He Berumcisercs. Cyiie-
CTBEHHO, UTO B Java ycJioBUe JOJDKHO nMeTh Tiil boolean (cm. taxxke 1. 4.12).

4.11. Omepanus NpucBauBaHUS U OIlepaTOp-BhIpaKeHHe. Bce omepanun A3bIKa Java (Kak u
BO BCeX APYIUX SI3bIKax) MMeEIT BO3BpalljaeMoe 3HaueHne. OqHaKo, KpoMe 3TOro, oH! (Kak U B
C, C++, HO He B APyIMX fA3BIKAX) MOTYT TaKKe M3MEHSATb CBOM oIlepaHAbl. K Takum omepanmsam
OTHOCATCSA OIepaIuy ++, ----, = I BCe oIleparuiu ¢ npucsanBaHmueM. I1o aToit mpuunHe B A3bIKkax C,
C++ u Java HeT onepamopa npucéausanus, Ho €CTb Onepayus NPuceauéarus 1 onepamop-evipaxeHue.

Omnepanys mpucBanBaHUs — 3TO OMHApHAs OIepalysd, KOTopas IIPUCBaNBaeT 3HaueHe CBOEro
BTOPOTO apryMeHTa nepBoMy. [lepBblil apryMeHT OIepaiiiy IpuCcBanBaHUs TOJDKEH ObITh [value,
T. €. <<JIOIIyCKAaIOIIUM IIpJICBaBaHMe>>. Pe3ybTaT onepaunuy IpucBayBaHUsa paBeH 3HAUEHUIO
eé€ Broporo aprymeHTa. Hanmpumep, caenyroias onepanms

‘ x=y=10
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OCYILLECTBJIAET IIPIICBallBaHNe IIEPEMEHHO Y 3HaueHMd 10, Imocie uero pesysbTaT 9TOI oIlepali
(T. e. 10) mpmcBauBaeTCs IepeMeHHOI X.
Omnepatop-BbIpasKeHME IMEET CMHTAKCIC:

‘ expression;

Takum 06pazom, 1oOABIEHIIE TOUKY C 3AISTON K JIIOOOMY BBIPa)KEHUIO IIPEBPALLIAeT €ro B OIepa-
TOpP, & BO3MOXXHOCTh COEIQUHATH B OJHOM BBIPA)KEHUV HECKOJIBKO OIEPALMII IIO3BOJISET OXHUM
OIIepaToOpoOM M3MEHUTH CPady HECKOJIBKO IEePEMEHHBIX, UTO HEBO3MOYKHO IIPU MCIIOIH30BAHII
oreparopa IpUCBaNBaHNS.

B ornuume or C++, B Java ecTb HOIOJIHUTEIbHOE TpeGOBaHMeE, UTOOBI IOCIENHSIS OIepPaIs,
BXOJSILI[As] B OIIEPATOP-BhIPAKEHIE, I3MEHSIIA CBOU OIIEPAHIBL, T. €. Tpe0OBaHIe OTCYTCTBUS Oec-
nosiesHoro koaa (code having no effect) B mporpamme. Hanpumep, onepatop

X+ 1;

ABJIAETCA OOIIYCTUIMBIM B C++u HEOOIIyCTUIMBIM B ]ava, IIOCKOJIBKY OH H€ M3MEHIECT 3HAUECHIIA
HUKaKNX ITI€EPEMEHHDBIX.

4.12. Omeparopsl ynpaBieHus moTokoM. K omeparopam ympaBiieHUSI IIOTOKOM OTHOCSTCS:
ycrnoBHBI omnepartop if, omepaTtop BbIGopa switch, omeparops! ukios while, do---while u for,
oIlepaTopbl JOCPOUHOIO BhIXOAA U3 IuKia break n mepexona k cienyroeir utepauyuu continue,
a Taxke orepatop Bbixoaa n3 ¢pyHkuuy return. CHHTAKCUC 9TUX OIlepaTopoB aHamormyeH C++ ¢
HeOOIBIINMY MOANPUKALIVSIMIA.

Bce ynpasinsroiiye ornepaTopbl MOXKHO pa3feNnTh Ha 3 KATeTOPUM:

OmnepaTops! BbIOOpa, KOTOPBIE ITO3BOJIAIOT IIPOTpaMMe BBIIOJIHATHCSI TeM JUIM MHBIM 00pa3oM
B 3aBUCMMOCTY OT Pa3iINUHBIX yciIoBuil. OmepaTopsl HUKJIA IIO3BOJISIOT IIOBTOPSITH BBIIIOJIHEHIE
OJTHOTO WJIY HECKOJIBKUX OoIlepatopoB. OmepaTops! Iepexoa IT03BOJISIOT IPOIYCKATh BBIITOIHE-
HIIe OJHOTO VIV HECKOJIBKIX OIIepaTOPOB U IEPEXOOUTh Cpady K HYy)KHOMY OIlepaTopy.

OmnepaTops! BbIOOpA.

B a3pike Java cylecTByeT Bcero 2 omeparopa BbIOopa: omepatop if u omepartop switch. Ouu
IT03BOJISTIOT YIIPABJIATH BBHIIOTHEHEM TOI MM MHOJ IIPOrPaMMBI B 3aBMCUMOCTY OT HEKOTOPBIX
YCIIOBUIL.

Omneparop if.

Omeparop if mo3BossieT HAIPaBUTH BBHIIOJIHEHNE IIPOTPAMMBI 10 OJHOMY U3 2-X BO3MOXKHBIX
IyTell B 3aBUCUMOCTI OT KaKOTO-J160 ycaoBusa. KOHCTPYKIMS ¢ 3TUM 0IIepaTopoM MMeeT BUL:

if ycnoBue() onmeparop_1;
else onepatop_2;

Bce omeparopsl, BBIMOJHAOLINE IPOBEPKY YCIOBUIL, TPeOYIOT, UTOOBI YCIOBME MMEJIO TUII
boolean. 910 o3Hauaer, uro, B oranune ot C++, koHCcTpyKInu if(n) u if(n != 0) He sKxBUBaNTEHTHBI,
I IIepBast U3 HUX SBJISIETCS CUHTAKCMUECKY HEBEPHOIT, €CJIM IIepeMEHHAs N IMEET TUII, OTIMUHBIN
ot boolean.

omnepatop BbIoopa switch. OH 103BoJIsIET HAIIPABNUTH ITOTOK IIPOTPAMMBI II0 OAHOMY 13 BO3MOXK-
HBIX IIyTeil B 3aBMCUMOCTI OT 3HAUEHUs YIPABISAIOLIET0 oreparopa. Vcrmonp3oBaHue AaHHOTO
olepaTopa IpeCcTaBiseTcs 6ojee YIoOHBIM 110 CPABHEHUIO € OTIEpATOpPOM if B Tex ciryuasx, Korjua
HeOoOXOAMMO CIeIaTh BHIOOP U3 6ojiee ueM 2-X BApMAHTOB.

Omneparop switch nmeer cieqyrouit CHTaKCIUC:

switch ynpasisiomee(Boipaxkesue_) {
case 3HaueHuel:omepaTop

break;
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case 3HaU€eHIEZ:0IIEPATOP

break;

case 3HaueHueN:oIepaTop

break;

default:oneparop

3
Ympagsasroliee BIpakeHe B oreparope switch 1o/KHO ObITH OQHOTO U3 LETOUNCIEHHBIX TH-
IIOB.

"3HaueHme " MOJHKHO OBITh YHUKAIBHBIM B IIpefesiaX OQHOro Oyioka omeparopa "switcha ero
TIII COBMECTUM C TUIIOM "YIpaBidrolnero BpipaxkeHus". [Io xony nporpamMmmel "Ypasigroliee Bbl-
paxeHue"cpaBHIUBaETCS CO "3HaUeHMeM "B KaKoM OJoKe orepaTtopa "case". Eciiu 6ymer obHapy-
JKEHO COBITaJIeHIe, TO BBIIIOJHUTHCS ITOCJIETOBATEIBHOCTD "OIIepaTOPOB HAXONAIIASACI B JTAHHOM
6i1oke "case". Eciiu coBmageHuit He G6yqeT HalijeHO, TO BBIIIOJIHUTHCS OTlepaTop(bl), KOTOPHI HAX0-
nutcs B 6oxke "default”. crmonp3oBanne 6soka "default"ne obs3arensno. Ecin ero He 6yper, To He
Halis COBIIAJeHNIL, IIporpaMMa He BBIITOJIHNAT HI OJHOTO oIlepaTopa. B kaxxmom 6i1oke "case"ecThb
oneparop "break KOTOpBIN IpepbIBaeT BhIITOIHEHE Beero 6J10Ka "switch"moce o6HapysxeHMs COB-
nagenus. Eciu aToro omeparopa He Oyner, TO ImporpaMma IMPOMO/DKUT BBIIOIHITH OIIEPATOPBI,
KOTOpBIE HAXOAATCS ITociIe OJI0Ka, B KOTOPOM HallIeHO COBIIaIcHNE.

public class TimeYear {
public static void main(String[] args) {
int timeOfYear = 2;
switch (timeOfYear) {
case 1:
System.out.println("3uma");
break;
case 2:
System.out.println("Becna");
break;
case 3:
System.out.println("Jleto");
break;
case 4:
System.out.println("Ocens");
break;
default:

System.out.println("CoorBercTBust HeHatineHo!");

}

[{ukyBI B Java pecTaBiIsioT cob0il crienyalbHble KOHCTPYKIMY, KOTOPbIe IT03BOJISIIOT BBIIIOJI-
HATH OAVIH NJIN HECKOJIBKO OHepaTOpOB MHOI‘OKpaTHO 0 OOCTMIKEHIUA YC.TIOBI/IH SaBepH_IeHI/IH OUK-
sa. B Java cyiectByor cienyromue oneparopsl rukia: for, while, do-while.

uxin while.

Omneparop while Han6osee yactTo MCIONB3yeTCs NI CO3MaHMS B IporpamMmme IukiIoB. OH 1mo3-
BOJISIET BBIIIOJIHATH KaKOVI-TO GJIOK OIIepaTOPOB [0 TeX II0p, II0KA YCIOBYE LIVKJIIA SBIISIETCS MICTUH-
HbIM. Kak TOJIBKO yCIIOBIE CTAHOBMUTHCS JIOKHBIM, IIPOrpaMMa HauMHaeT paboTaTh C TOV CTPOKU
KOMa, KOTOpas CJIeAyeT HeIlOCPeACTBEHHO 3a IMKJIOM.

22



Muxn while nMmeer ciaenyIoIIyo CTpyKTypy:

while ycimoBue() {61okoneparopos

public class JavaApplication1 {
public static void main(String[] args) {
intd = 10;
int c = 20;
while (++d < ——c);
System.out.println("Cpenree sHauennex2— nepemeHHbIX=" + d);

}

Muxin do-while.

Ms1 3HaeM, YTO IpU MCIIONb30BaHUM [(MKia while Texo HMKIa MOXeT He BBITOJIHUTHCA HU
pas, ecin ycIoBIe LUKJIA N3HAYAIBHO JIOKHO. OHAKO, MHOTIa BO3HMKAIOT CUTYallNy, KOTAa HaM
HEOOXOIUMO BBIIIOJIHNUTD LIMKJI XOTS OBl OMH Pas, Jake eClIM YCIOBUE U3HAUAIBHO JIOKHO. st
9TUX IieJIell B A3bIKe Java mpeaycMmoTper umki do-while. 9ToT nuki, cHauaia BIMOJIHAET OIlepa-
TOPBI LUKJIA, & YIKe 3aTeM [IPOBEPSIET YCIOBIIE, I €CIIU OHO JIOKHO, TO OIIEPATOPHI OOJIbIIIE He Oy ayT
BBIIIOJIHATHCS. TakuM 06pasom, B I060M CIyuae TeIo LKA Oy/IeT BBIIOIHEHO XOTS ObI OJIMH pas.

Huka do-while nmeer ciregyromuit CMHTAKCUC:

do {610x0MmEpaTOpOB

} while ycnosme();
[Tpumep:
public class JavaApplication1 {

public static void main(String[] args) {
intd = 10;
do {
System.out.println("umcio " + d);
++d;

} while (d < 10);

}

[Muxn for mmeeT 2 pa3sHOBUTHOCTU:
for — Tpaguumonnas ¢popma. for-each — HoBast popma.
B omneparope for, Tax ke kak u B C++, BO3MOXHO 00OBbsIBIeHMe IlepeMeHHBIX. Hammpumep

‘ for(int i = 0;i < N; ++i)
O6’bHBﬂeHHbIe TaKIIM 06pa30M II€EpEMEHHDBIE ﬂEﬁCTBMTeﬂbHBI JIVIIb BHYTPM LUKIIA. MosxHo nc-
I10JIh30BATh HECKOJIBKO BBIPAKEHUII B 3ar0JI0OBKe oneparopa for, pasmesnss ux 3ansThIMIU:
‘ for(i=0,j=0;1+j< 20; ++i, ++j)
Bepcus for-each mmeer ciegyrommit CHHTaKCUC:

for (type iterVariable: xomnexius) {6;10koneparopos

]

}
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B aToi1 KoHCTpYKIMM "THNI"— 3TO TUI JAaHHBIX; "MTepallIOHHad IlepeMeHHad" - IlepeMeHHasd,
KOTOpas I0OUepeqHO IMoayuaeT 3HaueHns u3 "kKosutekiuu'". "Kosekuusa "mpencrasiser coboit Ha-
00p 113 OQHOTUIIHBIX 3JIEMEHTOB, TAKOV KaK MaccuB. "TUI"V T 3JIeMEHTOB B KOJUIEKIINY TOJLKEH
coBmagath. B rukie for MoryT mpuMeHSThCS pasaMuHbIe BUALI KOJUIEKIM. MbI OyaeM MCIIOJb-
30BaTh B KaueCTBe "KOJUIEKLMI"'MACCUBHI, a B CIIEAYIOIINX YPOKaX PacCMOTPUM OoJjiee CIIOKHBIE
TUIIBI KOJUIEKIIIA.

CyMMa BCeX 3JIEMEHTOB MacCHBA.

public class Summa {
public static void main(String[] args) {
int numb(] = {1, 2, 3, 4, 5};
int summa = 0;
for (inti=0;i<5;i++){
summa += numbl|i];

}

System.out.println("Cymma=" + summa);

}

Tenepb IIOCMOTPUIM, KaK Ty K€ 3aady MOXHO PEIINTD C IIOMOIIIbIO for-each.

public class JavaApplication1 {
public static void main(String[] args) {
int numb(] = {1, 2, 3, 4, 5};
int summa = 0;
for (int i : numb) {
summa += i;

}

System.out.println("Cymma=" + summa);

}

OcHoBHOe OT/INIUME 371eCh B TOM, UTO MBI He YKa3bIBaeM HadyaJbHOE U KOHEUHOe 3HaUeHIe IIMK-
ja. 3mech Bce OesaeTcs aBToMaTtmyeckn. LMk OymeT mpomosnpKaThes [0 TeX IIOp, IToKa He OyayT
mepeOpaHbI Bce ayieMeHThI MaccuBa. CliefiyeT Takke CKa3aTh, UTO B uKIe for-each Henb3s msme-
HUTDb IIepeMEHHYI0 "1 T.K. OHA CBSI3aHa TOJIbKO C ICXOJHBIM MaCCHBOM.

for(int i : numb){
summa-+=i;
i=20;

}

Ms1 n3meHnsgeM nepeMeHHYI0 "i mpucBanuBas eif 3HaueHue "20". Ho Ha mporpaMMe 3To HUKaK He
OTpaKaeTcs.

Omneparops! nnepexona

Java He comepxut oneparopa goto. BMecTo Hero cyIecTByIoT pacipeHns onepatopos break
u continue, MO3BOJIAIOLIINIE OCYIIECTBUTH BBIXOM M3 HECKOJIBKIX BJIOKEHHBIX MUKIOB. OHNI Majo
pacrpocTpaHeHbI U IIOTOMY 3[ieCh He paccMaTpuBarpTcd. Mx onmcaHme MOXHO HaliTy, HallpuMep,
B KHIUTE

BaskHO OTMeTUTH, UTO HaNIMYNUeE B IIPOrpaMMe HeIOCTYIIHOTO Koja (Harmpumep, Koaa, CleqyIo-
II[eTO 3a OIIepPaTOPOM return) 3arpeleHo B Java 1 IPUBOANT K OLIMOKe KOMIIMJIAIIL.
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5. Kmacchl 1 00 bEKTHI

5.1. OcHOBHBIE TIOHATHUS 00BEKTHO-OPUEHTHPOBAHHOTO POTPAMMHUPOBAaHUsA. SI3BIK IIPO-
IrpaMMUPOBAHNS Java IOANEPKMUBAET HMapPaAUTrMy 00BeKMHO-0pUeHMUPOEAHHO20 NPOZPAMMUPOEA-
Hus (OOII). Hentpansusim noustuem OOII sBisercs mouaTue kinacca. Kiacc — 9To TUIl qaHHBIX,
ompenesieMblit IToib30BaresieM. Kitace MokeT comep:kaTh noss (mepeMeHHble) U Memoovl (pyHK-
). [lepemeHHbIe THIIA <<KJIacc>> HA3bIBAIOTCI 00vekmamu (NN dK3eMnaspamu Knacca). Kax-
IBII OOBEKT IMEeT CBOI COOCTBEHHBIN HabOp 9K3eMILISIPOB II0JIel], OIpeaeeHHbIX B Kinacce. Co-
IepKMMOe IT0JIelt B II060IT MOMEHT BpeMeHMU OIIpefielisieT COCmosiHue 3Toro oobekra. MeToabl Cy-
I[ECTBYIOT B OHOM 3K3eMILIIpe IS KaKIOTO KJIacca, OMHAKO BBI3OB JIFO0OTO (HECTATIUECKOTO)
MeTOo[a MOKeT OCYyII[eCTBJISIThCS TOJIBKO € YKa3aHMeM o0beKTa Kiacca. Kak mpaBmiio, Takoit MeTox
o0pabaTpIBaeT IMOJII MMEHHO TOTO 9K3eMIUIIpa Kjiacca, Ha KOTOPOM OH BBbI3bIBaeTCs (M3MeHseT
ero cocTosiHue). TeM caMbIM, METOMBI KJIacca OIpeeNsioT nogedeHue BCeX 0OBEKTOB ITOTO KJlac-
ca. OueHb BKHO OTMETUTD, UTO HU NOJIS, HU MeMmoobl KJIAcca He CYu,ecmeyrwm camu no cebe gHe
00BeKMo8 3Mmozo Kiiacca.

[TonsaTie K1acca MOKHO pacCMaTpMBATh KaK pa3BUTHUeE IMMOHATIS CTPYKTYPHI s3biKa C, Ipu Ko-
TopoM yHKIMM, 0OpabaThIBaoINie JaHHbIe, pa3MelléHHbIe B CTPYKTypaX, IOMEI[al0TCsI BHYTPU
9TUX CTPYKTyp. IIpu aTOM CcpencTBa 06BEKTHO-OPUMEHTUPOBAHHBIX SI3BIKOB IIPOTPAMMIPOBAHIS
IT03BOJISIIOT 3alPeTUTh AOCTYII K JAaHHBIM OOBEKTOB M3BHE U OCYIIECTBIATh 00pabOTKy HaHHBIX
TOJIBKO IIOCPEJCTBOM METOIOB. B 3TOM ciyuae TOBOPST, UTO Memoobl Kracca npedocmasisiiom uH-
mepgetic K e20 0aHHBIM.

[Ipenpiqyiitee M3T0KeHUE OMMCHIBAET MOHATUS KIacca U 00beKTa C TEXHUYECKOI CTOPOHBI, C
TOUKI 3pEHNs CPECTB 3bIKa IporpamMmmupoBaHus. OMHAKO MOKHO AaTh U APYTYIO MHTEpIIpeTa-
1(1110. XapaKTepHOI 0COOEHHOCTHI0 00BEKTHO-OPMEHTHUPOBAHHOTO IIPOTPAMMUPOBAHUS 10 CPaB-
HEHUIO C PAHHIMM ITapagurmaMiu (CTPYKTYPHOe IIPOrpaMMUPOBAHIE) SBJISETCS TO, UTO IIPOTPaM-
MICT IIOJyYaeT BO3MOXXHOCTh He IOA0MpaTh SI3bIKOBbIE CPENCTBA [JI BRIPAKEHUS MEeXaHU3MOB
00paboTKM JaHHBIX IIPpeAMETHO 00JacTy, a ModeIupogamy MpegMeTHYI0 00JIaCTh BHYTPU IIPO-
rpaMMbl. OObEeKTaM B IIpOTpaMMe B 9TOM CJIyuae COOTBETCTBYIOT (B OOJIBIIIMTHCTBE CIIydaeB) 00beK-
TBI IIPeIMETHOIL 00JIaCTH, a KJIacCaM — YHUBepCaJbHbIe ITOHATIS IPeJMeTHOII 00IacTH, XapaKTe-
pHU3yIOII[Ie CBOVICTBA 1 IIOBEIeHIE OHOTUITHBIX 00BEKTOB. Takoit MoAX0 K IPOrpaMMIPOBAaHUIO,
KaK IIPaBILIO, ABIIseTCs Oostee appekTBHBIM (0cOOeHHO Ipu padpaboTKe GOJBIINX POTPAMMHBIX
KOMILJIEKCOB, a TaK)Ke IIPY KOJUIEKTUBHOI pa3paboTKe), TIOCKOIBKY IIPOTPAMMICT II0JIyUaeT BO3-
MO>KHOCTB OIIMICHIBATh B3aMIMO/IEIICTBIIE OOBEKTOB Ha I3bIKe IIpeIMEeTHO 001acTH, a He Ha SI3bIKe,
OTpa’karollleM BHyTPeHHUE AeTaay paboThl BEIUMCINTENBHON MAIINHBL

5.2. O6®wsBneHwue KiIacca. s 00bIBIEHNS KiIacca UCIIOIb3yeTCs CIeqYIOII CUHTAKCUC:

[ creudmocryma _ ] class mmsakiacca _

{

[ cnenudpmocTyna _ | TMIMAHHBIX _ MMANONL _ [ = HavanpH3HAY_ |;

[ cnenudpmocTyna _ | TMOHAHHBIX _ MMSIMETOMAA _CIUCOK(apryMeHTOB )
{renomerona
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[Topsimok 0OBSBIEHNS IIOJIEI I METOIOB B KJIacCe MOXKeT OBbITh IIPOM3BOJIBHBIM. Bo3MoOsKkHbBIE
crenpUKaTOpHI JOCTYIIA OMMCAHBI B II. 5.9. B otimune ot C++ 00psABIIeHNE KiIacca U €T0 peasu-
3aIus pa3MelaloTcd B OMHOM U TOM e (aiire.

[Tpumep

public class Point {

private double x, y;

public Point() {
Xx=y=0;

}

public Point(double abscissa, double ordinate) {
X = abscissa;
y = ordinate;

}

/«public Point(double x, double y) {
this.x = x;
this.y = y;

o/

public Point(double value) {
x =y =value;

}

public double getX() {
return x;

}

public double getY() {
return y;

}

public void setX(double abscissa) {
x = abscissa;

}

public void setY(double ordinate) {
y = ordinate;

}

public void printPoint() {
System.out.println("("+x+","+y+")");

}

public double distance(Point p) {
return Math.sqrt((x—p.x)«(x—p.x)+(y—p.y)<(y—p.y));

}

5.2.1. KoucTpykrop

IIpu cosmaHum 06beKTa (B MOMEHT €ro OIIpeesIeHNs 1 TOJIBKO B 3TOT MOMEHT) 00s3aTeJIbHO
BBI3BIBACTCS CIIELIVATBHBIN METON VHUIMAIN3UPYIOUNI 00BeKT. IT0 KOHCTpYKTOp. KoMmmia-
TOpP MO’KET €ro HalT! CpeAy OCTAIbHBIX METOMOB, T.K. €r0 M4 COBIIaJaeT ¢ MMeHeM Kiacca. Kon-
CTPYKTOp He MeeT BO3BpalllaeMOTro 3HaUeHNsI, HO B OTJIMYME OT OCTATIbHBIX PYHKLMY CJIOBO VOid
nepen HUM He nuuerca. KOHCTPYKTOp MOKET MMeTh apryMEHThI, MOKHO OIIPeAesaATh HECKOJIBKO
KOHCTPYKTOPOB, OTJIMUAIOIIMXCSA APYT OT ApyTa HAG0pPOM ¥ KOJIMYECTBOM apryMEeHTOB. 9TO Ha3bl-
BaeTCd Ieperpy3Koil KOHCTPYKTOpa.
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Eciu KoHCTpYKTOp He MMeeT I1apaMeTpOB, TO €r0 Ha3bIBaIOT KOHCTPYKTOPOM II0 YMOJIYAHMIO.
Ecny KOHCTpYKTOp Kilacca He OOBSIBJIEH SIBHO, TO CO3HAETCs IIyCTOM KOHCTPYKTOP, He MMEIOIIIIT
apryMeHTOB (KOHCTPYKTOp II0 YMOJIYAHIIO).

ApTryMeHTSHI IT0 YMOJIUQHIIO He IToAaepKuBaroTcd. Eciv Takasg BO3MOKHOCTB TpebyeTcs, TO ciIe-
AyeT IBHO peaJyn30BaTh METOMBI CO BCeMI HeOOXOOUMBIMY HabopaMy apryMeHTOB.

YacTo uToOBI M30eKaTh AYOIMPOBAHMS KOJAa KOHCTPYKTOP BBI3BIBAIOT 13 KOHCTPYKTOpA, JIC-
IOJIb3Ys CJI0BO this (B 9TOM ciIyuae Helb3s BBI3BATh JBa KOHCTPYKTOpA IOAPSK)

public Point(double value) {
this(value, value);

}

Ecnu B x1acce OIIpEEJIEHO ABa ME€TOOA C OOHUM UM TEM K€ IMEHEM, TO TaKI1€ METOAbI Ha3bIBa-
I0TCA nepezpyieHHbIMU. Bbl60p HeO6XOIII/IMOFO IIEPETPYKEHHOTO METOAAa OCYILIIECTBIIAETCA KOMIIIN-
JIATOPOM Ha OCHOBAHWMN KOJINUYECTBA U TUIIOB ApTYMEHTOB, II€PpEJABA€MBbIX METOY. He AOITyCKa€eT-
Cqa OITIpENEJIEHNIE NBYX METOJOB C OOMHAKOBBIMU CUTHATYypaMI (CI/IFHaTypOﬁ Ha3bIBAE€TCA COBOKYII-
HOCTb IMEHU METOOa M TUIIOB €ro apI‘YMeHTOB), TaK KaK B 3TOM CJIyda€ KOMIIMJIATOP HE CMOIKET
OIIpENEJINTD, KaKoli 13 METOHOOB CJIE€NYET BbI3bIBATb. Henp3a COo3aaBaTb METOObI OTINMYAIOIIIIIECA
TOJIBKO TUIIOM BO3BpaIllla€MOI'o 3HAUE€HIIA.

5.3. Craruueckue oy u Metoapl. Cratmueckue IOJsS ¥ METOABI CYIIECTBYIOT B € JITHCTBEH-
HOM 3K3eMILIIpe I KKIOIo KiIacca, T. €. IBJISI0TCA pa3fesiieMbIMU AJIS BCEX 9K3EMILIAPOB 3TOTO
KJIacca.

J7151 00BSIBIIEHNST CTATUECKUX TI0JIeVI I MEeTOOB MICIIONb3yeTcsl crelnduKarop static:

‘ static int static_field = 10;

CraTmueckue MoJsl MHUIMATN3UPYIOTCS B MOMEHT 3arpy3Ku Kiacca 6o 3HaueHueM, yKa3aH-
HBIM B 00'BSBIEHNU (CM. IpuMep II. 7?), 1o B cCIelMaIbHOM static-O0Ke.

CraTmueckue MeTObI He MOTyYT (6e3 IBHOTO YKa3aHMUA 00beKTa) 00paIaThCsa K HECTATIUECKIM
IOJIAM VM HeCTaTMUecKMM MeTomaM Kiacca.

BbI30B cTaTMUeCKMX ITOJIET 1 METOIOB MOKET OCYII[EeCTBIISATHCS 0e3 yKasaHMsI 9K3eMILIspa Kilac-
ca. [Ipu TakoMm ofpariieH1y BMEeCTO MMEHU 9K3eMILISIpa ICII0Ib3YeTcs MM caMoro kiacca. Hampnm-
Mep:

‘ double x = Math.sqrt(2.0);

Metox main(), KOTOPBII SIBJISIETCS TOUKOIL BXOJA B Java-IIporpaMMmy, BCeTa TOJDKEH OO0 bBIIATD-
CA CTaTUYECKUM.
Omnpenenum B xiacce Point crarmuecknit meron:

public static double distance(Point a, Point b) {
return Math.sqrt((a.x—b.x)«(a.x—b.x)+(a.y—b.y)«(a.y—b.y));
}

PaCCMOTpI/IM IIPMIMEPHI €T0 MCII0JIb30BaHMIA:

public class PointApp {

public static void main(String[] args) {
// TODO code application logic here
Point a = new Point();
Point b = new Point(0,5);
System.out.println("("+a.getX()+","+a.getY()+")");
b.printPoint();
System.out.println(a.distance(a,b));
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double d = Point.distance(a, b);
System.out.println(d);

5.4. Co3spaHue 06beKTOB. B Java Bce 00beKThI CO3AIOTCA B JMHAMUYECKOI IIaMATY BUPTYallb-
HOJT MammHbL. [lepeMeHHBIX-00bEeKTOB B TOM CMBICIIE, B KAKOM OHM ecTb B C++, B Java He cy1ie-
CTBYeT, a IlepeMeHHbIe, TUIIOM KOTOPBIX (II0 CMHTAKCICY) SBJISeTCS HEKOTOPBII Kiacc, Ha CaMOM
IeJie SIBJISIOTCS He 00BEKTaMI, a CChIKAMU Ha 3TU 00beKThI (00 beKTHBIMY cchlIKaMu). Hanmpumep

‘ Point myPoint;

3nmeck 06BABIIETCS 0OBEKTHAS cchlIKa Tnia Point ¢ mmenem myPoint u e cozdaémes cam 00B-
exT (B C++ aHAJIOrOM AaHHOTO O0BsIBIeHMs ObLIO ObI 00BABIEHME yKadaTens: Point™ myPoint).
CobcTBeHHO co3maHNe 00BbEKTa OCYIIECTBIAETCA C IIOMOIIBIO OITepaIi NeW:

‘ myPoint = new Point();

3meck cozmaércs o6bekT Tuma Point (mpu co3maHuu BhI3BIBaeTCS KOHCTPYKTOp 6€3 apryMeHTOB),
U CCbUIKA Ha HETO 3allChIBaeTca B nepeMeHHyI0 myPoint. OTMeTuM, 4To B Java HeT HMKaKOI
BO3MOXKHOCTM paboTaTh ¢ 00beKTaMy HellocpefCcTBeHHO Kak B C++ BO3MOXHO 0HOBpeMeHHOe
00BsIBJIeHNIe OOBEKTHOI CCHIIIKM U €€ MHULIMATN3aLIVs:

‘ Point myPoint = new Point();
public class PointApp {

public static void main(String[] args) {
// TODO code application logic here
Point a = new Point();
Point b = new Point(0,5);
System.out.println("("+a.getX()+","+a.getY()+")");
b.printPoint();
System.out.println(a.distance(b));

5.5. O6pareHnue K monsim u merogam. Korga o0beKT co3qaH, JOCTYII K €ro ITOJISIM ¥ METOaM
OCYILIECTBIISIETCS IIOCPEACTBOM OIlePALIUN . (TOUKA):

‘ myPoint.someMethod();

[Ipm obpallieHNu K IOJIO MM MeTOQy O0beKTa M3 MeTOMa, BBI3BAHHOTO Ha 3TOM JKe 00BbeKTe,
UMs 00BEKTa MOKET OITyCKaThCs JINO0 3aMeHAThCS KIoueBbIM ciioBoM this. Kirrouesoe cioBo this
UCIIOJIb3YeTCs TaKKe U1 BBI30BA KOHCTPYKTOpa Kjlacca M3 APYroro KOHCTPYKTopa (CM. IpumMep
BhIIIe). B mocienHeM ciyuae ogo0GHBIN BBI3OB JOJDKEH OBITH IIEPBBIM OIIEPATOPOM KOHCTPYKTOpA.

5.6. YmaneHue o6bekToB. Oneparnus ynaieHns oOBeKTOB B Java He pegycMoTpeHa. Eé 3ame-
HsIeT MeXaHM3M aBTOMAaTIUecKol cOopky Mycopa. [[1s obecrieueHnss pabOThI 3TOr0 MeXaHU3Ma
JVM (BupryanpHas MalllMHa Java) OTCJIeKMBAET KOJINUECTBO OOBEKTHBIX CCHUIOK Ha KaXKIBII CO-
3MAaHHBIN OOBEKT I, KAK TOJIBKO Ha OOBEKT HE OCTAETCI HU OJHOM CCHUIKM, OH CTAHOBUTCA KaH-
nupatoM Ha ypaneHme. CaMo ygajneHUe 0ObeKTOB OCYIIECTBIISETCS IEePUOINUECKN U TOJBKO B
clyuae, Korga o0béM maMsaTH, TPeOyIoIIeil 0CBOOOKIEHNS, CTAHOBUTCS CYILleCTBEHHBIM.

ABTOMaTHueckas cOOpka Mycopa IO3BOJISIeT O0XOOUTh 3HAUNUTEIbHOE KOJIMYECTBO IPOOIIeM,
CBSI3aHHBIX C yTeuKaMy ImaMsaTu. K coskaseHuIo, B HEKOTOPBIX CIIydasX Takue IIpobeMbl BCE ke
BO3HIMKAIOT I B Java-TIPIJIOKEHNAX.
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HecTpyKTOpHI B Java He IpeqycMOTpeHbl. Tak Kak 0CBOOOKAeHe MaMsIT! ocyliecTBisteT JVM,
TO HeOOXOAMMOCTb B HUX BO3HIUKAET He CIMIIKOM uacTo. Ecitu oHM BCé ske HeOOXOIMMBI, CJIeqyeT
OIIpe/IesIATh COOCTBEHHBbIE METO/BI M BBISBIBATH X ABHO. [IprMepoM 371eCh MOXKET CITY>KUTh METO
close() morounsIX KiIacCOB Java, OCYILIECTBIISIOINI 3aKPBITIIE ITOTOKA BBOJA/BBIBO/A.

5.7. Oco6eHHOCTHU UCIOJIb30BaHUS 00BEKTHHIX CCBUIOK. OOBeKTHAs CChITIKA BeJET ce0sl Kak
ykasaTesb B C, II09TOMY IIPUCBOEHME OTHON OOBEKTHOI CCBHIIKI JPYTON He NPpu600um K KOIMpo-
BaHMIO 00beKTa. [[J11 MPMMUTHBHBIX TUIIOB IIPJMCBOEHNE IPMBOANUT K KOIIMPOBAHIIO COOTBETCTBY-
IOIIeT0 3HAUEHNs B IIepeMeHHYIO0 (CoepsKIMoe a KonupyeTcs B b).

int a, b;
b = a;

HpI/I pa60Te C CCBUIOUHBIMM TUIIAMII aHAJIOTMMUYHOE IIPMICBOEHNME IIPUMBOOUT K KOIIMIPOBAHUIO
CCBLJIOK Ha O6’beKT, a He caMoro 00'beKTa.

Point a, b;

a = new Point();
b = new Point();
b = a;

Tenepb ccbUIKM au b YKa3bIBAalOT Ha OOVIM I TOT K€ 0OBEKT.
AHaJornuHo IIepenada NMprMMIUTUBHBIX TUIIOB METOOAM OCYIIECTBJISAECTCA NO 3HAUEHUN, a TIPUL
Imepenaye CCbIUIOUHBIX TUIIOB II0 CCBIIKE. HaanMep PE3YIIbTAT BBIIIOJHEHNA IIPOTrPaMMBbl

public class PointApp {

public static void f (Point p) {
p-setX(10);
p-setY(—10);

}

public static void main(String[] args) {
// TODO code application logic here
Point a = new Point();
a.printPoint();
f(a);
a.printPoint();

}

OymeT ClieqyIoIM:

(0.0,0.0)
(10.0,—10.0)

PaccMoTpuM TUIMUHYIO OIIMOKY IIPY MCIOIB30BAaHNM OOBEKTHBIX CChUIOK. IIycTh Tpebyercs
peanm3oBaTh METOJ, BBITOIHIIOIINII 0OMeH ABYX 00beKkToB Kiacca Point. [IockonbKy 0OBEKTHI
[epeIaroTCs 10 CChLIKE, ECTECTBEHHOI MOJKET ITOKA3aThCs CIIeAYIOIas pealn3als

static void swap(Point c1, Point c2)
{
// aHHagpeanusanusHeBepHa/
Point s = c1;
cl =c2;
c2 =s;
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Opnnako maHHAsS peanmsanys SBJISETCS HEBEPHOI, IIOCKOIBKY OHA IIPOU3BOINUT OOMEH KOnutl cCbi-
JIOK Ha 00'beKTHI, Ioiexarie ooMmeny. [I0CKOIbKY KONUM SBJISIOTCS JIOKAJIBHBIMU ITI€pEMEHHBI-
MM, TO OHV YHIYTOKAIOTCS IIPY BBIXOME M3 METO/A.

Bepnas peanusanus (peann3oBaHHas B BIJIe METONA) JOJDKHA OOMEHUBATH cooepicumoe 00beK-
TOB, a He CChUIKM Ha HUX:

static void swap(Point c1, Point c2)
{
double s;
s=clx;clx=c2Xx;c2.xX=s;
s=cl.y; cl.ly = c2y; c2y =s;

}

Haxkxonern, oTMeTuM, YTO C TOYKM 3peHNT 00BEKTHO-OPMEHTUPOBAHHOTO IIPOTPAaMMIPOBAHM
MpeaIOYTUTEIbHBIM SIBJIIETCI pellleHre NaHHON 3agauy, o(opMIIeHHOe B BME METOHA CAMOZO
knacca Point. IIpuMep Takoii peanmsammmn:

void swap(Point c)

{
double s;

S=X;X=CX;CX=S;

S=y;y=cCYy;Cy=S5;

}

3mech MPOUCXOOUT OOMEH COMEPKMMOro 00beKTa, Ha KOTOPOM BbI3BaH MeTon swap() ¢ Apyrum

00BEKTOM, ITepeJaHHbIM 3TOMY METOAY B KauecTBe apryMeHTa. OTMeTUM, UTO TaKas peayn3anys

He IIpOBOLIMPYET IIPOTPaMMICTA UCII0Ib30BaTh ONVICAHHBIN BbIIIIEe HEBEPHBIN ITOAXOI.
Jlormueckast orepanys CpaBHEHUS TO)Ke pabOTaeT Co CChLIIKAMMU:

Point a = new Point();
Point b = new Point();
if (a==b)
System.out.println("Equals”);
else
System.out.println("No equals");

pe3yJibTar:
‘ No equals
MosxHO nepeonpeneanTh CIeUMAIbHBIN METO.

public boolean equals (Point p) {
if (x!=p.x)
return false;
if (y!=p.y)
return false;
return true;

}

71 BBI3BATh €I0

if (a.equals(b) == true)
System.out.println("Equals");
else
System.out.println("No equals");
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5.8. ITakeThI ¥ CTPYKTypa MOOYNIS TPAHCIALUU. Bce nieHTNMKATOPHI, KOTOPbIE MBI 10 CX
II0p MICIIOJIB30BAIM B HAIIIUX IIPUMepax, Paclojarainuch B OQHOM UM TOM jKe IPOCTPAHCTBE MMeH
(name space). 9To 03HaUaeT, YTO HAM BO M30eKaHMe KOHPIMKTHBIX CUTYaLUI IIPUXOAMUIOCH 3a00-
TUTBCS O TOM, UTOOBI Y K&KIOT0 KiIacca 6b110 cBoe yHuKaiapHoe nMs. [Taker (package) — aTo Hexmit
KOHTeJIHep, KOTOPBIIL MCIIONb3yeTCsl AJIsI TOTO, UTOOBI M30JIMpOBaTh MMeHa KiaccoB. Hampumep,
BBI MOXKeTe cO3[aTh Kiacc List, 3aKII0UNTh €ero B makeT 1 He JyMaTh IIOCJIEe 3TOTO O BO3MOXKHBIX
KOH(}IMKTaX, KOTOpbIe MOTJIN ObI BO3HUKHYTH €CIU Obl KTO-HIUOYIb ellfe CO3aJl KJIacC C UMeHeM
List.

[TakeThI ABISIOTCS CPEACTBOM TPYIIIMPOBKM TUIIOB (K1accoB U MHTep¢eiicoB) B Java-miporpam-
Me. KaxapIil mmakeT MOXeT comep)KaTh OOVIH JIIY HECKOJIBKO KJIaccoB M MHTep(deiicoB, a TaKkke
OpYTUX IakeToB. PacmpenesieHne KJIaccoB 110 IIaKeTaM II03BOJISIET pPelaTh IpodieMy KOHGIMKTOB
NMEH, a Taxxe 60see 3(pHEeKTUBHO OCYIIECTBIATH YIIPaBIeHNE JOCTYIIOM.

HasBanme makera JOJKHO COOTBETCTBOBATh Ha3BaHUIO BeD-caiiTa OpraHmM3ali.

J71s1 o6paleHus K aJieMeHTaM ITaKeTa VICIIOJIb3yeTCs ITIOTHBIN ITyTh, COCTOSIIIINI 13 Habopa Io/-
[IaKeTOB, pa3esIéHHbIX Toukamu (Hanpumep, java.util. HashSet). [Ins obparienns k kiaccam Toro
K€ CaMOTro IIaKeTa MOKHO JMCIIOJIb30BaTh IIPOCTO MX MMeHa, OIycKast MMs ITaKeTa.

Mopynem tpaHcasiuu B Java sBisgeTcs daiti. Y kaxgoro daitia .java ecTh 4 OXMHAKOBBIX BHYT-
PEHHUX YaCTH, U3 KOTOPHIX MBI 10 CUX II0P B HAILLINX IIPUMePax UCII0Ib30BaIN TOJIbKO oaHY. Hinke
npuBeneHa obias ¢popma ucxogHoro daiia Java.

OJMHOUHBIN onlepatop package (Heobs3areseH) 1060 KOIIYECTBO OIIepaTopoB import (Heobs-
3aTeJIbHBI) OOVMHOYHOEe 00BsBIeHMe OTKpbITOro (public) Kiacca mo060e KOJMUECTBO 3aKPBITHIX
(private) kaccoB makera (HeoOs13aTeIbHBI)

Kaskaplit MOOyJIb TPAHCIALUM MOYKET HauMHATHCS yTBep)KkaeHueM package, orpemensronim
IIaKeT, KOTOPOMY IIPMHAJJIe)KAT KJIACCHI, ONMICAHHbIe B JTaHHOM MopayJe. Hampumep,

‘ package mypackage.mysubpackage;

Ecnmn package-yTBepskaeHme OTCYTCTBYET, TO CUMTAETCS, UTO KJIACC IPUHAMIEKUT IAKeTy II0
YMOJYAaHUIO, KOTOPBIl HE MMeeT MMeHY, He MOJKET MMETh IIOIIAaKETOB U He SBJISIETCS BUAUMBIM
U3 IPYTUX [IAKETOB.

Omneparop import

I[Tocie omeparopa package, HO 1o J1F000T0 OIpefeeHNsT KJIACCOB B ICXOMHOM Java-dariie, Mo-
KeT IIPUCYTCTBOBATH CIIMICOK OIrepatopoB import. [TakeThI IBJISIOTCS XOPOLIMM MeXaHU3MOM IS
OTHeJIeHNsI KJIaCCOB APYT OT [APYTra, II03TOMY BCe BCTPOEHHBIE B Java KJIACCHI XPAHSITCS B IIAKETAX.
O61ast popma omeparopa import Takosa:

import makerl [.maker2].(umskmaccal®);

3mech makerl — MMs [TaKeTa BEPXHETO YPOBHS, [TAKET2 — 3TO HEOOsI3aTeIbHOE MMSI [TaKeTa, BJIO-
’KEHHOTO B IIEPBBIN MAKeT U OTIeJIeHHOe TOUKOL. M, HaKOHell, IIocje YKasaHUs IyTH B MepapXumn
[IAaKETOB, yKa3bIBAeTCs IGO0 MMs KJIacca, b0 MeTaCMMBOJI 3Be30UKa. 3Be3J0UKa O3HAUAET, UTO,
eciu Java-TpaHCIATOpy MOTpedyeTcss KAaKO-I100 KIace, A KOTOPOTO MaKeT He yKasaH sIBHO, OH
IOOJDKEH IIPOCMOTPETH BCE COMEP;KMMOe ITaKeTa CO 3BE3JOUKOIl BMECTO MMeHN Kiacca. B mpuBe-
IEHHOM HIDKe parMeHTe Koja IT0Ka3aHbl 00e GOpMBI UCIIOAb30BaHNS OlepaTopa import :

Bce BcTpoeHHBIE B Java KilacChl, KOTOpPbIE BXOISAT B KOMIUIEKT IIOCTABKM, XPAHSITCSA B ITAKETe C
uMeHeM java. Ba3oBble pyHKUMU sI3bIKA XPAHITCS BO BIOXKEHHOM Itakere java.lang. Bech atoT ma-
KeT aBTOMATUYECKU MMIIOPTUPYETCS TPAHCIATOPOM BO BCE IPOTPAMMBI. ITO 9KBUBAJIEHTHO pas-
MEIEHNIO B HauaJle KasKIOoil IIPOrpaMMBbl OIIepaTopa

import java.lang’;

Mopyib TpaHCISAIMU MOXKET COTEP>KAaTh OMHO MM HECKOJIBKO import-yTBep K e Hit, TI03BOJIS-
IOIIX OIIyCKaTh MMeHa IIaKeTOB Ipu obpaleHnn K KiaccaMm. Hampumep, ecaim B MOAyJie TpaHc-
JSILMY TIPUCYTCTBYET CTPOKA
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‘ import java.util.s;

TO KO BCeM KJiaccaM ItakeTa java.util (Ho He K Kjtaccam ero IoAIakeToB!) MO>KHO OygeT oOpararbcst
o kopotkuM nmenam (HashSet Bmecro java.util. HashSet u . 11.). BosmoskHo 1 mMnopTupoBaHue
eIVHUYHOTO KJlacca IIakeTa, Halpumep:

‘ import java.util. HashSet;

Ho ucrionp3oBats 6€3 HYKbI GOpMY 3aIIucu orepaTopa import ¢ MCII0Ib30BaHMEeM 3Be€3L0UKY He
pPEKOMEeHIyeTCs, T.K. 3TO MOYKET 3HAUUTEIHHO YBEINUNUTH BpeMs TPAHCIAIMM Koja (Ha CKOPOCTh
paboTsl 1 pazmMep MPOTPaMMBbI 3TO He BIINSET).

Mopnyne TpaHCHALUM 00S3aTeNbHO TOJDKEH COAepsKaTh MCXOMHBIN TEKCT OCHOBHOTO Kiacca
(v naTepdeiica) Mmoxysa. M aToro Kiacca JOJDKHO COBIIANATH ¢ MMeHeM daiiia MOy TPaHC-
JaAuun. OTOT KJIAcC SIBJISETCS eAVHCTBEHHBIM KJIACCOM MOMYJIS TPAHCIISIIIN, KOTOPBI MOKeT OBbITh
00BsiBIIeH OTKPBITHIM (public, cm. 1. 5.9). MoayJIs TpaHCIALMM MOKET COEPKaTh TAK)Ke OVIH MU
HECKOJIBKO BCIIOMOTATEeJIbHBIX KJIAaCCOB.

darIpl MCXOMHBIX TEKCTOB, a TakKe (halIbl OTTPAHCIMPOBAHHBIX KJIACCOB MOJLKHBI PACIIO-
jaratbcs B (aiIOBOI CUCTEMe B COOTBETCTBUU C MepapXUeil IMaKeToB, KOTOPhIM OHI IIPUMHAM-
nexxar. Hanpumep, mcxomubiit Teker kiacca java.util. HashSet momxen pasmemiarscs B dartine
java.util. HashSet mogkarasnora util karanora java.

[Touck ¢aiinos, comepaimx 6aiT-KOI KJIACCOB, OCYILIECTBIIETCS B ITOJAKATANIOraX, COOTBET-
CTBYIOIIIVIX MECTOIIOJIO>KEHIIO KJIACCOB B MepapXMM ITIaKeTOB, BHYTPY KaTaJIOTOB, II€PEUNCIeHHBIX
B nepemeHHOM okpyxeHuss CLASSPATH.

Hamnpumep, mnsa toro uro6s!r JVM Harna Gaiit-kox kiacca java.util. HashSet, on mowken nHa-
xonuthbcs B daiine ¢ mumenem HashSet.class B mogkarasore java/util kakoro-nm6o karajora mepe-
meHHol okpyxeHMns CLASSPATH. Kak mpaBmito, Tyfaa BKIIOUYAeTCS TEKYILMII KaTajor, a TaKke
KaTaJIoT, COIep KAl CTaHaapTHbhIe OnbamoTeku Java. Pajiabl MCXOTHBIX TEKCTOB OOBIUHO TaKKe
pacrioaraiorcs B QaityIoBOl CCTeMe B COOTBETCTBIMU C MepapXyeil [IaKeTOB.

Hamnpumep, ecnu sta nepemeHnHas uMeet 3HaueHne <</opt/jdk/lib:.>>, JVM 6yner nckars 6aiit-
kox kiacca java.util. HashSet B daiine /opt/jdk/1ib/java/util/HashSet.class, a 3aTem B dait-
se HashSet.class mogkarasora java/util Texyiero karanora.

5.9. YopaBneHue JOCTYIIOM M MHKAIICYyIALUA. YIIpaBjieHle JOCTYIIOM UCIIOIb3yeTcs OJIs TO-
ro, YTOOBI, C OHOI CTOPOHBI, IIPEAOTBPATUTh HECAHKIVIOHMPOBAHHOE M3MeHeHe NaHHBIX, CO-
IepsKaluxcs B 00beKTaxX, B pe3ysIbTaTe HEIIPaBIUIBHOTO VIV 3JI0HAMEPEHHOTO VICIIOJIB30BaHUS,
a C APYyToil CTOPOHBI, YTOOBI OTHAENUTH MHTEPdEIIC Kilacca OT ero peaansauuy (COKPBITUE pean-
3arumn). [IporpaMMuCT, UCIIOIB3YIOIINIT KJIaCC, BUOUT TOJIBKO ero mHTepderic (oas 1 MEeTOIbI C
OTKPBITBIM [IOCTYIIOM) U MOYKET HIUEro He 3HATh O BHYTPeHHEM yCTpolicTBe Kiacca. [locientee
IO3BOJIIET M3MEHATD peayIN3alMIo Kjlacca IIpo3pauyHo A1 nporpammucra. Hanpumep, MoXHO 3a-
MEHUTH peauaario 6osee 3¢ peKTUBHOI, TOTHOCTHIO IIEPEeCTPOUB BHYTPEHHEE YCTPOIICTBO KJIac-
ca, MpUYEM IMPOTPaMMHBIN KOJI, MCIIOIB3YIOIIUII KIacc, OyaeT O0e3 m3MeHeHUIT paboTaTh ¢ HOBOM
BEpCHUeEI Kiacca.

Pa3smerienue mosei 1 MeTO0OB BHYTPU KJIACCOB COBMECTHO C COKPBITMEM peany3aluit Ha3bl-
BaeTcs uHkancynayuei. IHKaIICyIsaius IBJIsSeTCsI XapaKTepHOIl UuepToil 00'beKTHO-OPUEeHTHPOBAH-
HOT'O IIPOrpaMMMPOBAHUA.

YmpasieHne qOCTYIIOM OCYIIECTBIISETCS IYyTEM yCTAaHOBKM OIIpeResIéHHOro crenuduraropa
IOCTyIIa B OIMCAHNY KJIACCOB, ITOJIeNl ¥ MeTonoB. B Java cyiecTByert nBa cnenmdnkaropa JOCTyIa
IUIS1 KJIACCOB M UeThIpe — MIJIs IT0JIell 1 MeTOo0B. Bce oHM BMecTe ¢ 001aCTIMU BUAMMOCTI COOTBET-
CTBYIOII[MIX 9JIEMEHTOB IIPOTPAMMBbI IlepeunciieHsl B Ta0. 5.1, 5.2. YpoBHU qocTyma 0603HAYAIOTCS
cBOMMU crelndpuKaTopamu, KpoMe YpOBHS JOCTYIa <<IIO0 yMOJYaHUIO>>, KOTOPOMY HMKAKOI'O
CHeIMAJIbHOTO crerudukaTopa He COOTBETCTBYET.
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O6mnacts Bugmmoctu | private mo ymomu. protected public
TOT K€ | TOT Ke KJIacC + + + +
[akeT | APYTO Kjiacc -- + + +
Opyroi cyOxiacc -- -- + +
ImakeT | He cyOKiacc -- -- - +

Tabnuna 5.1. YpoBHU HOCTyIA IOJIEN I METOLOB

O6nactp Bugumoctu | 1mo ymony. public

TOT K€ IIaKEeT + +

Ipyroi makeT - +

Tabmuma 5.2. YpoBHM HOCTyIIa KJIacCoB U MHTepdeiicoB

[IpmBenéM HeKOTOpbIE peKOMEHALNI 10 MCIIOIb30BAaHNIO yIIPaBJIeHNUsI JOCTYIIOM B Java-1po-
rpaMmax.

€CTh HeCKOJIbKO ITPaBIJI, KOTOpPbIE IIOMOTYT BaM pa3o0paThbcs. DileMeHT, 00BsIBIeHHbI public,
JOCTyIIeH 13 Tro6oro Mecra. Bee, uTo 00bABIIEHO private, JOCTYITHO TOJIBKO BHYTPU KJIacca, M HUTE
6ounbire. Eciiy y anemenTa BooOIie He yKa3aH MOAM(MKATOP YPOBHS JOCTYIIA, TO TAKOI 3JIeMEHT
OymeT BUIEH U3 ITOAKIACCOB I KJIACCOB TOTO JKe ITakeTa. VIMeHHO Takoil ypoBeHb JOCTYIIA MICIIONb-
3yeTcs B s3bIKe Java o ymoiadyaHuio. Eciiu ke BbI XOTUTE, UTOOBI 3JIeMEHT OBLI JOCTyIIeH U3BHE
[MaKeTa, HO TOJIBKO ITOAKJIACCAM TOTO Kjiacca, KOTOPOMY OH IPMHAJIEKUT, BAM HYKHO OOBSIBUTD
Takoil aneMeHT protected. M1 HakoHell, eciy BBl XOTUTE, UTOOBI 3JIEMEHT OBLI JOCTYIIEH TOJBKO
ITOAKJIaccaM, IpMUeM He3aBMUCUMO OT TOTO, HAXOIATCS JIM OHY B JaHHOM ITaKeTe MM HeT — JVIC-
IOJIB3yJiTe KOMOMHAIMIO private protected.

['J1aBHOE NPaBMIIO YIIPABJIECHUS JOCTYIIOM: NPU NPOEKMUPOSAHUU OIS 6CeX ITTEMEHMOE NPozPaM-
Myl crmedyem 3a0agamv MAKCUMATILHO 0ZPAHUUEHHDbLU YpogeHb 00CMYNnd, NO360IAIOWULL SMUM 3Jle-
MeHMam NpasurvHo GyHKYUuoHuposams. YeM MeHbIIle KJIACCHI 3HAIOT APYT O ApyTe, TeM OOJIbIIe
IIIAHCOB OHY MIMEIOT OBITH VICIIOJIb30BAHHBIMIY IIOBTOPHO.

JI71s1 TIoJIelt KJIaccoB MICIOJIb3yeTCsl NOCTyI private. [l uTeHUS M M3MeHEHMs UX 3HAUEHUII
M3BHE JCIIOJIb3YIOTCS CIIelalbHble MeTONbI (setter'sl n getter'sr), umerorne crienupmUKaToOp H0-
cryna public. Harmpumep,

class MyClass
{

private int value;
public void setValue(int value) { this.value = value; }
public int getValue() { return value; }

}

HaHHbIﬂ IIOOX0O ABJIAETCA JOCTATOUHO IMOKUM. Har[pMMep, BCerga MOXHO CaOeJIaTb HEKOE IIOJIE

II0JIEM TOJIBKO JJISL UTE€HMS, yRaJIUB VMM IIPOCTO He peajn30BaB COOTBETCTBYIOIINIA setter, miau
OTPaHMYNTHh BO3MOKHbBIE 3HAUEHNS [JISI IT0JISL, BCTABUB COOTBETCTBYIOLIYIO IIPOBEPKY.

Merons! kiacca, uMempmue crenudukarop gocryna public, obpasyror unmepgetic k 0aHHbIM
9TOTO0 Kjacca. TOIbKO uepes3 3TU MeTOAbI BHEIITHIE KJIACChl CMOTYT 00paIaThcs K JaHHBIM, UH-
KaIlCyJIMPOBaHHBIM KJIACCOM, M TOJIBKO OHU OIIPeMeNIIoT BO3MOYKHBIE CIIOCOOBI 00paboTKM 3TUX
ITaHHBIX.

[Ipn Hammuuy HacnegoBaHMs (CM. II. 6.1) crierdUKATOPHI HOCTYIIa 3IEMEHTOB private u <<1mo
YMOJIYaHIIO>> YaCTO 3aMeHSI0TCS clrelndukaTopom protected, 4ToOBI ITO3BOIUTE HACTETHIKAM
KJIacca MMeTh JOCTYI K COOTBETCTBYIOI[MIM 3JIeMeHTaM KJIaccoB. TakKe BO3MOKHO IpUMeHeHe
IOCTyIIa 10 YMOJIUAHWIO, €CIIM BCS MepapXus HACJIeTHUKOB HAXOQUTCS B TOM jKe IIaKeTe, UTo U
HacJeayeMblil KIacc.
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JOCTYII II0 YMOJIUaHMIO MOKET JMICIIOJIb30BaThCA Ui CO3AaHMsA APYKECTBEHHBIX KJIaCCOB, KOTO-
pble MOTYT 00paIaThCs K 3aKPBITHIM IIOJIAM I METOHaM APYT Apyra. Takue gpy»KeCTBeHHBIe KJac-
CBI pa3MeIlaloTCd B OJHOM ITaKeTe. BO3MOKHOCTM yIIpaBJIeHMS JOCTYIIOM B 3TOM Cilydae ruode,
YyeM B CIyuae JPYKeCTBEHHBIX KiaccoB B C++. OmMHAKO 3JI0YIIOTPeOIATh 3TOM BO3MOXKHOCTBIO He
PEKOMEHyeTCs, IIOCKOJIbKY APY>KeCTBEHHbIE KJIAaCChl OKAa3bIBAIOTCA CIUJIbHEE CBA3aHHBIMMU APYT
C APyTOM, ueM OOBIYHBIe, II09TOMY M3MEHEHMS B OJHOM KJIacCe MOTYT IIOTpeO0BaTh CephE3HbIX
M3MEHEHUI B IPYTUX.

public void clone(Point p) {
X=p.X;
Y=P-y;

}

package pointapp;
public class Rectangle {
private Point a, b;
public Rectangle () {
a = new Point(0,1);
b = new Point(1,0);
}
public Rectangle (double x1, double y1, double x2, double y2) {
a = new Point(x1,y1);
b = new Point(x2,y2);
}
public Rectangle (Point v1, Point v2) {
a = new Point();
a.clone(v1);
b = new Point();
b.clone(v2);
}
public double square () {
return Math.abs(a.getX() — b.getX()) » Math.abs(a.getY() — b.getY());

}
}

Point a = new Point();

Point b = new Point(1,1);

Rectangle r = new Rectangle(—1, 1, 3, 4);
Rectangle r2 = new Rectangle(a,b);
System.out.println(r2.square());
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6. HacnemoBanue u momumMoppusm

6.1. HacnemoBanue. Hacrnedosanue — 3T0 MexXaHM3M IIOCTPOEHMsI HOBBIX KJIACCOB Ha OCHOBE
y>Ke cyiecTByfoiux. [Ipu sTom HacieqHUKM Ki1acca (cyOKraccyl) MONIyYaloT CBOICTBA U PYHKIIM-
OHAJIBHOCTH KJIacca-poauTes (cynepkiacca) M UMEIOT BO3SMOKHOCTb M3MEHSTh U PACIIUPSITh UX.
MexaHu3M HacJIeTOBaHNS MICIIONb3yeTCs I CO3MaHus Oojee YaCTHBIX, CIIeMANIN3MPOBAHHBIX
KJIACCOB I10 CPAaBHEHUIO C CyIIepKIACCOM.

Jl71s1 Toro uTOOBI OOBABUTEH KJIACC HACIETHMKOM HEKOTOPOIrO OPYroro Kjacca, MCIOJIb3yeTCs
KJIIOUeBoe CJIOBO extends ¢ mociedyolMM NMeHeM HacleqyeMoro Kiacca, fobaBisemMoe B 00b-
ABJIeHIe KJacca:

‘ [ cienndpmocryma_ ] class umsacy6knacca_ extends nmscyrepkiacca_

B Java momyckaeTcst HacjegoBaHNeE TOJBKO OT OJHOro kiacca. CyOkiacc HacjaexyeT Bce II0JIs
U METOMBI CyIlepKJIacca, OJJHAKO Te 13 HUX, KOTOpble OOBSIBIEHBI CO CIelMPUKATOpaMIU JOCTyIIa
private 1 1o ymosruaHuio (I10cIeHIe, TOJIBKO eCIV CYyOKIIacC HaXOQUTCS BHe ITaKeTa, CoJeprKalile-
IO CyIepKJIacc), 0Ka3bIBAIOTCS HEJOCTYITHBIMI [JIS CyOKIIacca.

class Base {

private int a;

protected double b;

private double product() {
return asb;

}

public Base() {
a=0;
b=1;

}

public int getA() {
return a;

}

public void setA(int a) {
this.a = a;

}

public void print() {
System.out.println(product());

}

class Son extends Base {

private char c;
public Son() {

/a=2;

b=2;

c='a";
}
public double sum() {
//return a+b;
return getA()+b;

}
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}
public class SonApp {

public static void main(String[] args) {
Base x = new Base();
x.print();
//double p = x.product();

Son y = new Son();
y-print();

}

MosxHO CKa3aThb, UTO B 00BEKTE KJIaCCa-HaCJI€JHIIKAa COOEPIKUTCI (YHaKOBaH) 00BeKT 6a30BOTO

KJracca.

6.2. HacmemoBanue MeTooB. BHyTpu Kitacca-HacjaegHUKA MOYKHO 00OpaIathcsi KO BCEM aJle-
MeHTaM 6a30BOro Kiacca, Kpome yactu private. O6beKT Kiracca-HacJIeTHIKA MOKET BbI3BATh Me-
TOJBI TOJIBKO U3 yacTu public, kak cBoeit Tak u IpeKa.

Konctpykrops! He Hacinenyrorcs. [Ipu cosganum o0beKTa CHauala aBTOMaTUUECK BbI3bIBAETCS
KOHCTPYKTOp 0a30BOTr0 KJlacca, 3aTeM CBOII, eCJIM YPOBHeEN HacCJleT0BaHUs HEeCKOJIbKO, KOHCTPYK-
TOPBI BCEX IIPEIKOB BBI3BIBAIOTCS ITOIOPSAKY, HAUMHAS CO cTapiiero. Mo>KHO OIICATh IBHBIN BbI-
30B KOHCTPYKTOpa KJIacca-Iipefka BHyTpU KOHCTPYKTOpa Kiacca-HacaeHMKa ([JIs 9TOTO IIePBhIM
OIIepaToOpOM KOHCTPYKTOPA JOJIKEH OBITh BI30B KOHCTPYKTOpA CyIlepKIacca uepes super), HesiBHO
IIPOMICXOONT BBI30B KOHCTPYKTOPA IO YMOJIUAHIIO. BBI30B KOHCTPYKTOPOB POUTEIBCKIX KIACCOB
IIPOMCXOONUT CBEPXY BHU3 IO JIepeBy HacJIeqOBaHM.

Ecou B 6a30BOM KJ1acce eCTh TOJIBKO KOHCTPYKTOP C ITapaMeTpaMy, TO B KJIacce-HacJIeJHIKe ero
IIpUETCS BBI3BIBATH SIBHO.

class Base {
private int a;
public Base(int a) {
this.a=a;

}

class Son extends Base {
public Son() {
super(0);

}

Ecnu MBI neperpyskaeM MeTOH, TO €CTh CO3[1aéM METOJ, Y KOTOPOIr'o MM COBIAJaeT C MMeHeM
MeTofa 6a30BOr0 Kilacca, HO apTyMeHTBI pa3InyHble, TO BCe BAPMAHTHI METO/Ia MOYKHO MCITOIB30-
BaTh B HacieqHUKe (B oTimune oT C++).

class Base {

private int a;

public Base() {
a=0;

}

public void method() {
System.out.println("base");

}

public void method(int b) {
System.out.println(b);

36



}
class Son extends Base {
public void method(double c) {
System.out.println("son "+c);
}
}
public class SonApp {
public static void main(String[] args) {
Base x = new Base();
x.method();
x.method(5);
Son y = new Son();
y.method();
y.method(10);
y.method(0.5);
}
}
run:
base
5
base
10
son 0.5

Cy6kiacc MOKeT IIepeoIipeesisiTh IO M METOIBI CyIIepKiacca, ecyii CUTHATypa MeToa II0JI-
HOCTBIO COBITaJIaeT C CUTHATYPOI MeTofa 6a30BOro Kiacca (IJist IoJIs - COBIafeHne uMeH). B atom
cilygae JOCTYI K POAUTENBCKYUM IIOJIIM M METOHAM 3aKPBIBAETCS Y MOKET OCYILIeCTBIIATHCS TOJIb-
KO Y13 METOJOB CyOKJIacca IIOCPeICTBOM KJIIOUEeBOTO CJIOBA SUPeETr, CTHTAKCUC KOTOPOrO COBITaiaeT
C CMHTaKCVICOM SIBHOTO OOpallleHMs K 9JIeMEeHTaM TeKyIlero sk3eMiusipa uepes this.

class Base {
private int a;
public Base() {
a=0;
}
public void method(int b) {
System.out.println(b);

}
}

class Son extends Base {
public void method(int c) {
System.out.println("son "+c);

}
public void example () {
System.out.print("example ");
super.method(20);
}
}
public class SonApp {

public static void main(String[] args) {
Son y = new Son();
y.method(10);
y.example();
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}

run:
son 10
example 20

Ecnu onyctuts B MeToge example () c1oBo super

class Base {
private int a;
public Base() {
a=0;
}
public void method(int b) {
System.out.println(b);

}
}

class Son extends Base {
public void method(int c) {
System.out.println("son "+c);
}
public void example () {
System.out.print("example ");
method(20);

}
public class SonApp {

public static void main(String[] args) {
Son y = new Son();
y.method(10);
y.example();

}

run:
son 10
example son 20

B Java SE5 nmosiBmitocs cmoBo @Override, KOTOpoe MUIIYT Iepef IepeorpeneasieMbIM MeTOLOM.
Ecnu no omm6ke MeTon Oymer meperpyKeHHbIM, KOMIIMIJIATOP BBIAACT OLIVOKY.

@Override
public void method(int c) {
System.out.println("son "+c);

}

I[Ipu mepeomnpenereHNN IOJIE ¥ METOJOB BO3MOXHO M3MEHEeHNe cIelpuKaTopa JOCTyIa Ha
Ooisee mmpoxmit (private Ha J060i OPyroii; 10 YMOJIUAHMIO Ha JIO0OI Apyroii, KpoMme private
M T.O.).

Ecnm B onmmcanmm Kiacca cymepkiace il HETO He ONPENENEH, TO 10 yMOJTYaHNUIO IIPOU3BO-
OUTCA HacleqoBaHMe oT 6ubamoreuHoro kiacca Object. 9ToT Kitacc npexncrasigeT cob6oil KOpeHb
MepapxXmy Hacje[OoBaHNUA B Java I COIEpPKUT MEeTOMABI, HeOOXOAMMBIe I KOPPEKTHOTO (YHKIIN-
oHupoBaHuA JVM, a TakKe MeTOIbI, BBIIIOJHAIOLINE TaKie paclpOCTpaHEHHBIE OIlepalny, KakK
peobpasoBaHIe K CTPOKe, CpaBHEHMEe 00bEeKTOB Ha PABEHCTBO I T. .
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CrangaprHas omeparus Java == OCYILECTBJIAET CpaéHeHuUe ccbllok Ha o0vekmbl. OIHAKO, KaK
IIPaBIIIO, TpeOyeTcs CpaBHEHMEe 0OBEKTOB He IT0 CCBIIKAM, a 1o ux codepiumomy. [l aToro npenu-
Ha3Ha4YeH MeTOJ

‘ boolean equals(Object obj)

omnpenenéHHbI B Kiacce Object 1 moToMy comepskarmiicss BO Bcex Kiaccax Java. Peanmsars ato-
ro MeTofa I10 YMOJTYaHMi0 QyHKIIMOHMPYET TaK jKe, KaK U oIlepalus ==, T. €. C)ABHIBAaeT 00beKT-
Hble CChUIKM. [IporpaMMuCT qOJDKEH ITepeorpefeNuTh 3TOT METOA TaK, UTOObI OH OCYII[E€CTBIISII
cpaBHeHMe TpebyeMmbiM ob6pasom. Hampumep, mias kiacca Point (<<Touka rutockoctu>>), comep-
Kalllero JBe IeJI0YNCIIeHHbIe KOOPAMHATEI X 1 'y, COOTBETCTBYIOLIUIT METO MOKHO pealn30BaTh
CIIe Ty IOIUM obpa3oM:

public boolean equals(Object obj)
{
if(!(obj instanceof Point))
return false;
Point ¢ = (Point)obj;
return x == c.x && y == c.y;

}

Ecnu B mporpaMme MCIIOJIB3YIOTCS CTaHAApPTHBIE KJIACCHI-KOHTeIHepHI (cM. I. 10.1), 06BIUHO
TpeOyeTcs mepeompeneanTs He TOIbKO MeTox equals(), To Takke MeTox

‘ int hashCode()

KOTOPBII BO3BpAIIlAeT X3II-KOJ 00beKTa. X9III-KO 06'beKTa — 3TO I[EJI0€ UNCIIO0, KOTOPO€E BBIUNC-
JIIeTCs Ha OCHOBAHNN COCTOSTHUS 00'beKTa (COmepKMMOro ero mouieit). PaBHbIM 06bekTaM (T. €. 00b-
eKTaM, [T KOTOpbIX MeToq equals() Bo3Bpaliaer 3HaueHue true) JOJDKEH COOTBETCTBOBATh OVH
UL TOT K€ X9UI-KO. [IJis1 HepaBHBIX OO'BEKTOB X3III-KOABI He 003aHbI OBITh HEPABHBIMU, OJTHAKO K
9TOMY clleyeT cTpeMuthbes. Kpome Toro, ciieiyeT yunToIiBaTh, UTO YeM 60jiee pABHOMEPHBIM SIBJIS-
eTCsl pacripefiesieHNe X31I-KOJOB 00BEKTOB, T€EM BBIIIE OyOeT MIPOU3BOAUTEIFHOCTh BCTPOEHHBIX
KOJUIEKIIUIL, MX MCIIOIB3YIOIINX (MHOXKECTB 1 aCCOIMATUBHBIX MACCUBOB).

It paccmoTpenHoOro BhIiIe Kiacca Point moxkHo onpenenuts meton hashCode() cienyromnm
obpasom:

int hashCode()
{

return x +y;

6.3. OrpanuueHue u opcupoBaHUe HaclieqoBaHUs. Ecin MeTon 00bsBIIEH CO crienmnduka-
tTopoM final, To ero nepeomnpenenenne sanperaercs. Eciu e co cnenudnkaropom final o6baB1en
KJIacC, TO 3allpelaeTcss HacjeOBaHIe OT TAKOTro Kjacca.

OrnenbHBIE METOIBI KJIACCa MOTYT OBITH OOBbSBIEHBI abCTpaKTHBIMMI. B 9TOM ciryuae oHU 06b-
SBJIIOTCA CO crienmdukaropoM abstract u He MMeroT Teja:

‘ abstract void abstractMethod();

Taxme MeTObI TOJKHBI 00S13aTENLHO IEPEOTIPeNeIAThCI B CyOKIaccax. Eciu kiracc comepskut xo-
Ts1 GBI OMVH abCTPAKTHBINI METOJ, TO OH TaKKe HOJUKEH OBITh OOBSBIEH aOCTPAaKTHBIM. B aToM
cilydae 3aIpelaeTcsi Co3aHue 00beKTOB JaHHOTO Kiacca. YToObI MMeTh BO3MOXHOCTb CO3/1aBaTh
9K3eMILISPBI CyOKIIaCCOB TAKOTO Kiacca, CJIefyeT peaan30BaTh B HUX BCe aOCTPaKTHbBIE METOIbI
cynepkiacca. Eciu cyOkiace peanmsyer He Bce aGCTpaKTHBIE METOIBI CYIIEPKIIAcca, OH TaKKe JOJI-
JK€H OOBSBIIATHCS a0OCTPAKTHBIM.
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6.4. INomumopdusm. [lonumoppusm --- 3T0 MeXaHU3M, KOTOPBII ITO3BOJITET OOpaIarbcs K
00BEeKTaM, YHACIeOBAaHHBIM OT OJHOIO KJacca, Kak K 00beKTaM 3Toro kiacca. IIpu Takom obpa-
II[eHNN K 00beKTaM CyOKIIACCOB OHI PearupyroT CII0cOO0M, OIIpeieIEHHBIM B COOTBETCTBYIOIIEM
cyOKiacce, a He B POAUTEIBCKOM Kitacce. B 9ToM ciiyuae MeTOmbl, OIlpeeIéHHbIE B CyIepKiacce,
00pasyIoT eduHblli unmepgetic docmyna K 0aHHbIM 6cex cybkmaccos. Illonumopduam sBiIsIeTCS OX-
HIJIM M3 CaMbIX MOIIHBIX CPeICTB 00'beKTHO-OPMEHTMPOBAHHOIO IIPOrPaMMIPOBAHI, ITOCKOIb-
Ky OH II03BOJISIeT eAMHO00pasHo 06pabaThIBaTh HAOOPHI 0OBEKTOB, IIPMHAIEKAIINX PA3INIHBIM
KJIaccaM, IIpMYEéM BBIOOp peasn3alyyl TOM VIV MHOI OTlepaIii OCYIeCTBIISEeTCS aBTOMATIUECKI
Ha OCHOBAHVU THUIIA JaHHBIX 00BEKTA.

Peannsannsa nonumopdusma B Java OCHOBaHa Ha CIEAYIOIIUX [IpaBIIAX.

1. Ccpuika Ha 0OBEKT KiIacca MOXKeT ObITh IPUBeJeHa K CChUIKE Ha 00BEKT JIF000ro U3 KJIACCOB,
HaXOMSIIVXCS BBILIe JAHHOTO B MepapXMIU HacleJOBaHUSI. JTO IpeoOpasoBaHUe SBISETCS
PaCIIMPSIONINM ¥ MOKeT IIPOM3BOAUTECS aBToMaTnuecku. O6paTHOe Ipeobpas3oBaHye TaK-
)Ke MOXKeT OBITh IPOM3BeeHO, HO OHO BBIIIOJIHSIETCS BCErAa sSBHO. IIpy ITOIBITKe IpUBECTU
O00BEKTHYIO CCBHUIKY K HEIOIIyCTMMOMY THUITY BO3HUKaeT OlImbKa. [[JIs mpoBepKM HOITYCTH-
MOCTH IIpeoOpa3oBaHMs MOXKeT ObIThH MCIIOIb30BaHa onepanus instanceof:

if(myPoint instanceof MyClass)
((MyClass)myPoint).doSomethingSpecificForMyClass();

2. Ecim HeKoTOpBIe M3 METOJOB CyIepKiacca OBbIIN Iepeollpe/ie]IeHbl B CyOKIIacce, TO npu 06-
pawjeHuU K 3Mum Memooam 0axce nocpedCmseom cCulIKU Ha 00veKm cynepkiacca 6ydem npouc-
X00UMb 6bl306 UMEHHO NepeonpedeséHHbLX Memo0o6. ITO OTIIMUAETCS OT peau3ali IOJIN-
mopdusma B C++, rae obpalieHne K mepeorpeeé HHBIM MeTO{aM B OMMCAHHON CUTYaln
OyIeT IpOMCXOANTD JIUIIb B TOM CIydae, KOTZa COOTBETCTBYIOIIIE€ MEeTO bl ObLIN OOBbABIIEHBI
BUPTYaIbHBIMIL.

Paccmotpum nmpumep. ITycTb ecTs 6a30BBIIT KIace <<reoMerpudeckas ¢purypa>>. OH cogepKur
Mmetox area(), mpeHa3HAUEHHBIN I BBIUMCIEHNs Iutoiianu ¢urypsl. Kaxnslit n3 cyOKiIaccos
KJacca <<¢urypa>> mnepeorpeeiseT 3TOT MeTOJ TaKIMM 00pasoM, UTOOBI BBIUMCIISIACH ILIOIIAAb
COOTBETCTBYIOIIEN (PUTYPHI.

CchpLIKM Ha co3faBaeMble 3K3eMILIAPHI KJIACCOB KOHKPETHBIX QUIYp COXPAHAITCA B MACCHUBE
CCBUIOK, MMEIOINX TUI <<purypa>>, a 3aTeM eJIHO0Opa3HO 00pabaThIBAIOTCS: I KaXKa0it u-
Typbl BBIBOAUTCH e€ ILIoIIanab. [Ipy 9TOM HMKAaKUX IIPOBEpOK TUIIOB GuUryp He TpebyeTcs, M
Ka)KI0J1 PUTYypBI aBTOMATIUUECKI BBISbIBACTCS HY>KHBIIL METOJ,.

abstract class Figure

{
}

class Rectangle extends Figure

{

abstract public double area();

private double a, b;
public Rectangle(double a, double b) { this.a = a; this.b = b; }
public double area() { return a « b; }

}

class Circle extends Figure

{

private double r;

public Circle(double r) { this.r = r; }

public double area() { return Math.PI« r« r;}
}

class Triangle extends Figure
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private double a, b, c;
public Triangle(double a, double b, double c)

{

}
public double area()

{

this.a = a; this.b = b; this.c = ¢;

doublep=(a+b+c)/2;
return Math.sqrt(p « (p — a)  (p — b) » (p — ©));

}

public class FiguresPolymorphism

{

public static void main(String args[])

{

Figure f[] = new Figure[3]; // MaccuBOOBEKTHBIXCCHLIOK

f[0] = new Rectangle(2, 3);

f[1] = new Triangle(3, 4, 5);

f[2] = new Circle(1);

for(int i = 0; i < flength; ++i)
System.out.println(f]i].area());

}

ComnocraBieHe BEI30Ba METOOa C TEJIOM METOda Ha3bIBa€TCA CBA3bIBAHVIEM. Ecnu cBsaspiBaHmEe
OCYIIECTBIISIETCA HaA 9TAIl€ KOMITVJIAIINY OHO HAa3bIBA€TCA paHHVIM VIV CTATUUECKUIM CBA3bIBAHII-
eM. Ecnu cBga3piBanme OCYyHIIECTBJIIAECTCA B MOMEHT BBIIIOJTHEHNA IIPOTPaMMBbl, TO ITO3JHMM JJIN
OVMHaAaMIYECKIM.

B ]ava BCE€ METOOBI CBA3BIBAOTCA OAMMHAMMUYECKI, KPOME 3aKPBITHIX.

6.5. NaTepdericel. B Java He momyckaercs HacJaeqoBaHIE OQHOTO Kjacca OT HeCKOJbKmX. Of-
HaKO CYILeCTBYyeT OTpaHMYEHHBIN aHAJIOI MHOKECTBEHHOT0 HacCJIedOBaHNUA B BUJE MHONCECME€EH-
HOU peanu3ayuu 0OHUM KIIACCOM HeCKOIbKUX unmepgeticos. PyHKIMOHATBHO MHTEPGENICHI OIM3KM
K a0CTPaKTHBIM KJIACCaM C OIpeqeI€HHBIMY OTPAaHNYEHUIMY (JOIYCKAIOTCI TOIBKO aOCTpAaKTHBIE
METOJBI ¥ TOJIBKO CTaTMYecKue II0JIA), OHAKO JII000T KilacC MOXKET peanu3o6bi6amb (aHAJIOT Ha-
CJIeJOBaHMs) HECKOJIBKO MHTeP(QeiCoB.

st 00psiBIIeHMsT MHTepdeTica NCIIOIb3yeTcs CIeYIOINI CMHTAKCIUC:

‘ interface umsaunrepdeiica_ [ extends cimcoknmMéHnHTEPHENICOBIPETKOB___ |

Bce metons! mHTEpdeiica HesIBHO monyuarT crieindukartop abstract public, a Bce mepemenHbre
nHTepdetica --- cnenudukarop final static public 1 KoKHBI OBITE Cpa3y jke MHULIMATU3NPOBAHEI.
Vcnonp3oBaHue Apyrux crenupuKatopoB qOCTyIa B MHTepdeiicax He JOIIYCKAeTCs.

JIr06011 Kjtacc MOXKeT peann3oBaTh J000e KoIuduecTBo nHTepdeitcos. {11 00bIBIEHMS KIacca,
peannsyroero OaUH MU HeCKOJIBKO MHTepdeTICOB, UCIOIb3YeTCs CIeAYIOLMI CUHTAKCIC:

[ cnermdmoctyna_ | class mmskiacca_ [ extends umsicynepkiacca_ |
implements crincoxumMeHMHTEPDENICOB__

OJIleMEeHTHI CIIMCKA UMEH MHTeP(EIICOB pasnensioTcs 3anaTeiMu. Eciu kiracc 0o0bsIBIEH Kak pea-
U3V HeKOTOpble MHTep(deiichl, OH HOJDKEH Jmb0 pealn3oBaTh BCe METOMbI, OOBsIBICHHbIE
B 9TUX MHTepdeticax, 1100 OBITH aOCTPAKTHBIM.
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[Tomo6HO BO3MOXXKHOCTY NPMBEJEHUs CCBUIKM Ha OOBEKT Kjlacca K CChUIKe Ha OOBEKT ero Cy-
IIepKJIacca, CyIIeCTByeT BO3MOKHOCTD IIPMBEACHNSA TaKOJ CCBUIKM K CCBIJIKE Ha JII000T U3 MHTep-
¢eiicoB, KOTOpBIE pealusyeT Kiacc. Takme cCbUIKM BeqyT ceOs aOCOTIOTHO aHAIIOTMYHO CChLIKAM
Ha 00BeKThI a0CTPaKTHBIX KiIaccoB. Hanmpumep:

package interfeiceapp;
public interface MyArray {
int Get(int i);//Bo3Bpaliiaer 31eMEeHTIIOMHIEKCY
int Add(int value);/k1ageT a71eMEeHTBKOHEIIMACCBABO3BPAILIAETETOMHIEKC
int Size();//Bo3Bpariaer pasmepmaccusa
}
public class Array implements MyArray {
int[] array = new int[100];
int size = 0;//KONMYECTBO MCIOIH30BAHHBIXIIEMEHTOB
@Override
public int Get(int i) {
return array/[i];
}
@Override
public int Add(int value) {
array|[size] = value;
size++;
if(size==array.length){//ecu maccuBsakorumics
int[] temparray = new int[size » 2];
for(int i = 0; i < size;i++){
temparray[i] = array/[i];

}
array = temparray;
}
return size—1;
}
@Override
public int Size() {
return size;
}

}
public class LinkedList implements MyArray {

private class Node {
public int value;
public Node next;
}
int size = 0;
Node firstNode = new Node();
Node lastNode = firstNode;
@Override
public int Get(int i) {
Node tempNode = firstNode;
for (intj = 0;j < i; j++) {
tempNode = tempNode.next;

}

return tempNode.value;
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@0Override

public int Add(int value) {
lastNode.value = value;
lastNode.next = new Node();
lastNode = lastNode.next;
size++;
return size — 1;

}

@Override

public int Size() {
return size;

}

BMECTO KOHKPETHBIX KJIAaCCOB, MbI B IIpOrpaMMe 6YIICM YKa3bIBaTh JIMIIb I/IHTCp(bCf;ICI:I n C JIEer-
KOCTBIO MEHATD peal3alii:

public class InterfeiceApp {
public static void main(String[] args) {
MyArray superArray = new Array();
superArray = new LinkedList();superArray = new Array();

}
public class InterfeiceApp {

public void method(MyArray A) {...}
public static void main(String[] args) {
MyArray superArray = new Array();
superArray = new LinkedList();
method(superArray);
superArray = new Array();
method(superArray);

6.6. PekxoMeHmaIuu 110 MCIIOIb30BaHUIO HaCTIeqOBaHUA U TonuMop¢dusma. [Ipu paspabor-
Ke JMepapxXmuy KJIaCCOB CJIeAyeT CTPOUTh JepPeBO HACIeHOBaHUSI B COOTBETCTBUM C IIPUHIIVIIOM:
cybkacc signsiemcest 6oiee UACMHBIM, CREYUATUSUPOBAHHBIM KIIACCOM NO OMHOWEHUN K CYnepKiac-
cy. HecobmroneHne 3T0ro mpmHIuIIa IPUBOANUT K CEPhE3HBIM OIINOKAM IIPOEKTMPOBAHM, IPOSIB-
JITIOIIVIMCS. B CVJIBHOM CBSI3HOCTHM KJIACCOB, HEOUEBMTHOCTY B3aMIMOOTHOILIEHUIT MEXAY HUMU I
3aTpyHEHNN IIPOEKTUPOBAHNS Ha IIOCIeYIOIINX STalax.

Hecmotpst Ha oueBMOHOE CXOACTBO abCTPAKTHBIX KJIACCOB U MHTep(eiicoB, UX Ha3HAaueHNe,
BOOOII[e TOBOPS, SIBIISETCS HECKOIBKO PasiMyHbIM. AGCTPAKTHBIN KJIacC IPeCTaBiIsgeT co0oit ad-
CTPAKTHYIO CYII{HOCTb, CyII[HOCTb, J€TaJIV KOTOPOJI He 0 KOHI[A OIIMCAHBI B CIIIY e€ oOIHOoCTI. B
OTJINYIe OT KJlacca MHTepderic --- 3TO He CYLIHOCTb, 4, CKOpee, Habop IMTOTeHIMAIbHBIX BO3MOXKHO-
CTelf, KOTOpBIe MOTYT OBITh pealr30BaHbl PasiIMUHBIMI KJIaccaMyl, He NMEOIIMMI MeXTy co00it
HITUEero oOII[ero KpoMe 3TUX BO3MO)KHOCTEIL.

HacnenoBanne nopnmepsxnBaer monnMopdusM <<reHeTmdyecKyu>> obumx MeTonos. [loxumop-
¢13M e MeTOOB, MMEIOIINI APYTYIO IIPUPOAY, JOJDKEH ObITh pealnn30BaH II0CPEICTBOM MHTEP-
¢eitcos. [Ipumepom mosxeT cayxuth nurepdeiic Comparable<T>. Stor naTepdeiic MoxkeT OBITH
peasn3oBaH JI0O0BIM KJIACCOM, JOITYCKAIOIIVIM YIIOpsOUeHIe CBOMX 9K3eMILIIPOB. B TO ke BpeMs
IIpeIIOJIOKEeHIE O TOM, UTO BCe 0OBEKTHI, JOMYCKAOIIyie CpaBHEHMe, OJDKHBI OBITh CyOKIaccaMu
OJTHOTO KJIACCA BBITJIIAUT HECOCTOSTENIbHBIM.
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7. O6paboTKa UCKITIOYEeHUH

7.1. Konmenmus wuckIoueHHH. VCKIIOUNTEIbHO Ha3bIBATCSI CUTYyalVsd, M3-3a KOTOPOII
HOpMaJIbHOE IIPOOJDKeHMe paboThl MeTOa YN Jake BCell IporpaMMbl HeBo3MOxHO. [Ipu aTom
06paboTKa ee KaKk 00BIUHOII OIIMOKY HEBO3MOKHA (HAIIpMMep, UCKITIOYNTeIbHAsI CUTYalsT MOKET
BO3HIKHYTH B KOHCTPYKTOPE, €CIV HeBO3MOKHO IIPaBILIBHO CO31aTh 00BbEKT). B TakoM ciryuae re-
HEpUPYIOTCS CIIeHMaIbHbIe 00beKThI-VICKII0UeHNA.

HckimoueHNs MpeACTaBILIOT co00iI 00BeKTHO-OPMEHTUPOBAHHBI MeXaH!U3M 00paboTKuU Jic-
KJIIOUMTEJIbHBIX CUTYALVil IIPY BBITIOJTHEHU IPOTPaMMBI.

Hecxnrouenue --- 00beKT, KOTOPBII co3maeTcs (oIepaTopoM new) 1 8v.6pacviéaemcs IporpaMMoit
PV BOSHMKHOBEHUN VICKJIIOUNTEIBHON CUTYanyy. 9TO MOXKeT IIPOVICXOAUTh aBToMaTdeckn. Vc-
KJIIOUEHVIST MOTYT BO30Y)KIAThCS 1 «BPYUHYIO» IJISL TOTO, YTOOBI COOOIINITH O HEKOTOPBIX HEIIITAT-
HBIX cUTyarusax. OOBIUHO TaKol 0OBEKT MHKAIICYJIMPYET OMMCAaHMe ITOV CUTyanuy. Beiopoiien-
HOE VICKJIIOUEHIIE JI06UM HEKOTOPBIN 00pabOTUMK --- IIPOTPAMMHBIIT OJI0K, OCYIIeCTBIISIOIIIL 00-
paboTKy mckiounTeabHo curyany. [lociie BeIoHeHNA 06paboTUMKa yIIpaBJIeHe IepeaéTcs
Ha OIlepaTop, HEIIOCPEACTBEHHO CIIeAyIoImii 3a o6paboTurkoM. Takum 06pasoM ocyIecTBIgeT-
cd Iepexo] U3 OJHON YaCTV IIPOTPAMMBI B APYTYIO C BHIIIOJHEHNEM HEKOTOPBIX CIIeIMAIbHBIX
IeJICTBIUIL, 3aKJII0YEHHBIX B 00pabOTUMKe VICKIIOUNTEIBHOI CUTYALL.

B mnpearne MCKIIOUeHNA IO3BOJIAIOT Pa300paThCs ¢ MPOOIEMOIl M BOCCTAHOBUTH paboTOCIIOCO6-
HOCTB ITPOTPAaMMBI, B KpalfHEM CIIyuae OCTAaHOBNTB BBIIIOTHEHNE VI COOOIINTH O BOSHUKIINX TPy~
HOCTSIX.

OOBEKTHI-UCKITIOUEHNS aBTOMATIUECKI CO3TAI0TC VICIIOTHAIONIENI CpeJoil Java B pe3yJibTare
BO3HIKHOBEHIIS OIIpeieJIeHHBIX MCKIIOUNTEIbHbIX cocTosHMIT. Hampumep, mporpaMma comepsxut
BBIp@)KeHIe, IIPY BBIUMCIEHNI KOTOPOTO BO3HUKAET JesieHIe Ha HYJIb.

public class JavaApplication1 {
public static void main(String[] args) {
intd =0;
inta=42/d;

}

run:
Exception in thread "main" java.lang.ArithmeticException: / by zero
at javaapplicationl.JavaApplicationl.main(JavaApplication1.java:15)

7.2. BribpacriBaHue 1 06paboTKa HCKIIOUEeHHI. Bce 00BEKTHI-MCKIIOUEHNS B Java OJDK-
HBI IPMHAIEXATh KIaccaM, YHacJIeL0BaHHBIM oT kiacca Throwable, nmerorriero aBa cy6kiacca:
Exception u Error. Vckimrouenus tumna Error BeiOpaceiBatorcs JVM B ciryyae BOSHMKHOBEHUS Ce-
pBbEé3HbIX ommOoK. Kak mpaBuio, mporpaMMICT He TOJDKEH HU BBIOpachIBaTh, HI 00pabaThIBATh
TaKle MCKIUYeHns. Bce ocTalbHBIE UCKIIOUEHNS SBISIOTCI 9K3eMIUIApaMu Kiacca Exception u
ero cybkiaccoB. Kpome Toro, mmeercss ocobas rpyIIa MCKIIOUEHNII, IpeICTaBIeHHAs KIacCOM
RuntimeException u ero cy6xmaccamu.

J17151 TOrO YTOOBI BEIOPOCUTD MCKIIIOUEHIIE, VICTIONB3YeTCs CIIe YOI CHTAKCIAC:

‘ throw o6 bexTUCKIIOUEHIE —;

OOGBIUHO 0OBEKT-UCKIIOUEHIE co3maéTcsa HEIIOCPEACTBEHHO B OII€pATOpE thl‘OW, HaIlpuMep:
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‘ throw new NullPointerException();

Jns sagaHus 6J0Ka MPOrpaMMHOTO KOJa, KOTOPBIN TpeOyeTcs 3allTUTh OT MCKIIOUeHNIT, JIC-
IOJIB3yeTcs KIIYeBoe cI0Bo try. Cpasy ke mociie try-610ka momernaroTcs 6;10ku catch, sagarorue
THII ICKJIIOUEHMS KOTOpOe BBI XOTUTe 06padaTsiBaTh. OIlepaTop, BHIOPACHIBAIOIIIIL UCKIIOYCHIIE,
IOJDKeH HaXOAUTHCSA BHYTPU CIELMAIIbHOrO 0JI0Ka try, HeImocpeICTBeHHO 3a KOTOPBIM pacIioJia-
raroTcsi 00pabOTUMKY MICKITIOUeHII:

try
{ormepaTopBIBBIOPACHIBAIOIIIEMCKITIOUEHIST

}
catch(Typel id1)

{renoobpaborunkanckIOUeHMA

}
catch(Type2 id2)

{renoobpaborunkanckiOUeHIT

}
[ finally
{omeparopsr

bl

Bitok catch HamoMuHaeT MajeHPKIIT METO C €AMHCTBEHHBIM apIYMEHTOM. APTyMeHT MCIIOJIb3Y-
ercd He Bcerma.

Ecnu HekoTophIit oneparop 60Ka try BeIOpachIBaeT MCKIOUEHIE, TO BCE HabHENIINE Ollepa-
TOPBI 9TOTO OJIOKA He BBIMTOIHIIOTCI ¥ HAUMHAETCS ITOMICK 00paboTumKa, B 3arojI0OBKe KOTOPOIO
yKasaH THII, COBIIQAAIOIINIT C TUIIOM BBIOPOLIEHHOTO 00beKTa-UCKIUeHs, 100 TUII, Hacaem-
HIKOM KOTOpPOTro (He 06s13aTeIbHO HEIIOCPEACTBEHHBIM) OH sIBJIsieTcs. [0MCK OCYIIIeCTBISIETCS 110
CJIeTYIOIUIM IIPaBIUIAM:

* €CJIV OTIEPATOP, BHIOPOCUBIINIT MCKIIOUEHME, HE HAXOOUTCS B try-6JI0Ke, TO IPOMCXOIUT BBI-
XOJ M3 MeTOJa M IMPOIOJUKEHME ITOMCKa 00paboTumKa B BBIBIBAIOIIIEM METOME (3TO MOXKeET
ITOBTOPSITHCS HECKOJIBKO pa3, IIOKa OIVH 13 OIIEePATOPOB, BHI3BIBAIOIIIMX METO, HE OKaXKEeTCs
B OJI0Ke try);

« 00paboruuk uiercs cpenu catch-6JI0KOB, HEIMOCPENCTBEHHO CIEAYIOLINX 3a HAaHHBIM try-
OJIOKOM;

* eCJIV IOXOASIIEro 00paboTunKa He HaXOMUTCs, IIOVCK MPoJonKaercs cpean catch-610kos,
OTHOCSIIMXCS K BKJIIOUaoIeMy try-610Ky u T. A. (IIpy 9TOM TaK)Ke MOKeT IIPOMCXOIUTD BBI-
XOJI U3 OJTHOTO VIV HECKOJIBKUX METOMOB);

* eCJIM ITOAXOAIIEro 00paboTumMKa He HaXOQUTCS BOOOIIe, MCKIIIOUEHE JIOBUT 00pabOTUMK I10
YMOJIUQHUIO, KOTOPBIN [TeUaTaeT OIMIMCAHNE UCKIIOUEHNs, TPACCy CTeKa U 3aBepIaeT paboTy
[IPOrPaMMBL.

Ecnu mogxopmsiimit o6paboTumK HaliieH, TO OH BBITIOJIHATCS, IPUUEM 00BEKT-MCKITIOUEeHNE TIe-
penaércst 00paboOTUNKY B KauecTBe apryMeHTa. [10 OKOHUaHMM BBIIIOJIHEHNS 00paboTUMKa YIIpaB-
JleHMe TepeaaéTcs Ha OIlepaTop, HEIOCPeACTBEHHO CIIeIyIOImit 3a BceMu Ookamu catch, Haxo-
OALIUMICS TTocie 6J10Ka, 06paboTaBIiIero NCKIoUeHne. BoImonHsgeTcs TobpKo oauH 610K catch.

[Tockonbky kiacc Exception sBisieTcst cymepKiIaccoM BceX IOJb30BATEIbCKIUX MCKIIOUEHMI,
IUIsL TOTO UTOOBI 00paboTaTh Bce BHIOPOIIIEHHBIE VICKITIOUEHNST HE3aBUCUMO OT UX THUIIOB, MOKHO
MCITOJIH30BaTh KOHCTPYKIIMIO:
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‘ catch(Exception e)

O6paboTUMKI UCKITIOUEeHNIT-CYOKIaCCOB ODKHBI HAXOOUTHCS O 00pabOTUMKOB UCKITIOUeHII-
CYIIEpKJIACCOB, TaK KaK MHaUe BCe TaKye UCKIYeHNs OyayT 00pabaThIBaThCs 00pabOTUMKOM JIC-
KJIIOUEHUII-CyIIepKIIaCCOB ¥ BOZHMKHET HeTOCTYIIHBIN KO,

Wnorpa tpebyeTcss rapaHTUpPOBATh, UTO OIIpeIeeHHBINI YUAaCTOK Kojaa OymeT BBIIOJIHATHCSI
HEe3aBUCUMO OT TOTO, KaKue UCKIIoUeHNs ObLUIn BO30YK/IeHbI I ITepexBaueHbl. [l CO3MaHms Ta-
KOTO yJacTKa KOoJa MCIIOJIb3yeTcs KiooueBoe cioBo finally. [Jaxke B Tex ciayuasx, Korga B MeToqe
HeT COOTBETCTBYIOILIET0 BO30YKIeHHOMY UCKIIoUeHNIo pas3aeia catch, 6ok finally 6ynmer Bprmosn-
HEH J10 TOTO, KaK yIIpaBJIeHIe MepeiiieT K oleparopaM, CIeqyIIM 3a pa3feaoM try. Y Kaskgoro
pasgedna try qoypKeH OBITH ITO KpaliHell Mepe MM OAH pa3fel catch mm 6ok finally. Biok finally
OueHb ymo0eH I 3aKphITU (ailyIoB U OCBOOOKIEHNUS JIIOOBIX APYTUX PECYPCOB, 3aXBaUeHHBIX
U1 BpeMEeHHOTO UCIIOJIb30BaHMS B Hayasle BBIIIOJHEHNS MEeTO/a.

[Ipu Hammunmy 6;10Ka finally onepaTops! 3TOro 6;10Ka BBIITOIHSIOTCSI HE3aBUCYIMO OT TOTO, OBLIO
JIU MICKJIIOU€HIe BBIOPOIIIEHO MU HeT:

* eCJIV MCKIIIOUeHIe IPOU30LLIo U Opu10 06padboTaHo, 650k finally BeimoHseTcs mocie obpa-

6oTUMKA MCKIIIOUEeHNI];

« eciy 06paboTUMK He ObLI HalifeH, To 6110k finally BeimomnHsaeTcs nepen mouckoM ob6paboryn-

Ka BO BKJIIOYAIOILIEM OJIOKE;
« ecau BbIXOH U3 try-610Ka ObLI BBIIIOJIHEH IIOCPEACTBOM oIleparopa return, to 6ok finally
BBIIIOJIHSIETCS ITepel BBIXOOM U3 METOfa.

[TesTpio GOJIBIIMHCTBA XOPOIIO CKOHCTPYMPOBaHHBIX catch-pasnenos momkHa 66T 00paboTKa
BO3HMKIIIEV MCKIOUUTEIBHOM CUTYyal[1 U [IPUBEIeHNE IIepEMEHHBIX IIPOrPAMMEBI B HEKOTOPOE
pasyMHOe COCTOsIHIE — TaKOoe, YTOOBI IPOrpaMMy MOYKHO OBLTIO IIPOJOJDKUTD TaK, Oy/ATO HUKAKOII
owOKy 1 He OBLIO.

7.3. CraHmapTHBIEe UCKITIOUeHUs. Vepapxus MCKIIOUEHNIT B Java Ipe/icTaBIeHa CIIeAy oM
00pasoM: poauTeIbcKuit kinacc gy Bcex Throwable. Ot Hero yHacimenoBano 2 kinacca: Exception u
Error. Ot xiacca Exception yHacimenosan emre RuntimeException. Error — kputuueckue ormmobxu,
KOTOPBIII MOTYT BO3HUKHYTH B cucreMme (Hanpumep, StackOverflowError ). Kak mpasmiio o6paba-
TBIBAET MX CUcTeMa. ECIM OHM BO3HMKAIOT, TO IMPIJIOKEHIE 3aKPBIBAETCS, TaK KaK IIPYU JTaHHON
cutyaruu pabora He MOKeT OBITh IIPOIOJIKEHA.

[TosHBIT HAG0P CTAHAAPTHBIX MCKIIOYEHNII MOKHO YBUIETh B JOKYMEHTAI[U:

Java Platform, Standard Edition 7 API Specification

http://docs.oracle.com/javase/7/docs/api/

Y Bcex CTaHHApTHBIX UCKIOUYEHNI eCTh Ba KOHCTPYKTOpA: 0 yMoIuaHuio (6e3 apryMeHTOB)
L CO CTPOKOBBIM apryMeHTOM. Vcronp3oBaHme UCKIIOUeHIUIL:

public class ExceptionMethods {
public static void main(String[] args) {
try {
throw new Exception("Moe uckiouenue");
} catch(Exception e) {
System.out.println(e.getMessage());
System.out.println(e);

}

run:MoeuckaroueHne

java.lang.Exception: MoeuckaoueHne
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Exception — 3T0 IIpoBepeHHBIe UCKIIOUEHNI. ITO 3HAUNUT, YTO €CJIM MeTOXR OpocaeT MCKIIoue-
HIe, KOTOpoe yHacienoBaHo ot Exception (wamp. IOException), To 9TOT MeTO KOTKEH OBITH 0051-
3aTeJIbHO 3aKJIIoUeH B OJI0K try-catch. Cam MeTon, KOTOpPBIN OpocaeT UCKIOUeHNe, TOJKEH B CUT-
HaType cofepaTh KoHCTpykiuio throws. IIpoBepennsie (checked) uckirouenns osnauaror, 4T0
UICKJIIOUEeHIIe MO>KHO OBLIO IIpeABUIETH 11, COOTBETCTBEHHO, OHO TOJKHO OBITH 06paboTaHo, pabo-
Ta MPUJIOKEHUs JOJDKHA OBITh IIPOOJDKEHA.

Cy1ecTByeT BakHasi 0COOEHHOCTH, KacaroIasicss VCKIIOUEeHNI, IBISIOMNXCI dK3eMILISIPaMuU
kiacca Exception n ero cybkiaccos, kpome kiracca RuntimeException u ero cy6kiaccos. Ecian
TaKoe JVICKJIIOUeHIe BhIOpAaCchIBaeTCAd M3 METOMAA, TO TUII ero JOJDKEeH OBITh 0053aTeNIbHO YKa3aH B
yTBepKaeHnu throws B 3arojoBke 3T0ro MeTona

[ crrerudmocTyna_ | TMIIMAaHHBIX  MMSAMETOHAA_CIIMCOK(apryMeHTOB_)
[ throws cricoknMEHKIACCOBUCKITIOUEHNTBBIOPACHIBAEMBIXMETOLOM ]

a TakKe BCeX METOJOB, KOTOpPbIe BBI3BIBAIOT TaKMe METOJbI, HO He 00pabaThIBAIOT COOTBETCTBY-
IOIlJe JVICKIIOUeHNs. B IIpOTMBHOM ciydyae KOMIIJUIATOP BBIAACT coofleHye 00 ommbke. ITO
CcaeJaHoO OJd TOro, LITO6I)I IIpMBJIEUDb BHUMAHNE IIPOTPpaMMMCTa K JMICKIIOUNUTEJIbHBIM CUTYyalVI-
M, KOTOpbIe TpeOyIoT 00s13aTesbHON 00paboTku. B cranmapTHOI 6MOIMOTEKe K TaKUM MCKIIIO-
YeHNSIM OTHOCATCA: ommOku BBoga/BbiBoaa (IOException), ommmbkm oOpaieHns k 6ase JaHHBIX
(SQLException) 1 HekOTOpbIE ApYTHE.

[IpuMep TaKOTO MCKIIIOUEHNS — 9TO IIOIBITKA CO3JaTh HOBBIN (ajiyl, KOTOPBII yrKe CYIeCTBYeT
(IOException). B nannOMYy ciryuae, paboTa IpIUIOKEeHNUSI SOJLKHA OBITH IPONOJIKEHA U ITOJIb30BA-
TeJIb JOJDKEH IOJIYYUTh YBeIOMIIEHIIE, 10 KaKO IIpIYuHe (aiyl He MOXKeT ObITh CO3/1aH.

try {
File.createTempFile("prefix", "");

} catch (IOException e) {
// Handle IOException
}
public static File createTempFile(String prefix, String suffix) throws
IOException {

B marHOM IpmMepe MOXHO YBUAETbh, 4To MeTox createTempFile mosxer Ber6pacerBats IOException,
Korma (aitn He MokeT OBITH co3faH. M 3TO mCKIIOUeHUe MOJDKHO OBITH 00paboTaHO COOTBET-
cTBeHHO. Ecoty mombITaThcs BBI3BAaTh 3TOT METOX BHe OJyioka try-catch, To koMmmisaTop BhImacT
olIMOKy 1 OyaeT IpeyIoKeHo 2 BapMaHTa MCIIPABIEHN: OKPYKUTh MeTOx O6y10KoM try-catch min
MeToH, BHYTpu Koroporo BeI3biBaeTcs File.createTempFile, momkeH BpIOpachIBaTh MCKIIOUEHUE
IOException (uTo0BI mepenaTh ero Ha BEPXHUIT YPOBEHD st 06paboTKM).

RuntimeException — 3T0 HenpoBepeHHbIE UCKIIOUeHNd. OHI BO3HUKAIOT BO BpeMs BBIIIOJIHE-
Hus npuioxeHus. K rakum uckiroueHusm orHocutcs, Hanpumep, NullPointerException. Ouu He
TpeOyIoT 00513aTeJIbHOTO 3aKIoueHns B 00k try-catch. Korma RuntimeException Bo3Hukaer, sTo
CBUJETENBCTBYET O OLINOKe, JOMYII[eHHOI IIPOrpaMMICTOM (HEMHUIIMATN3VPOBAHHBI 00BEKT,
BBIXOJ 3a IIpefesbl MaccuBa U T.4.). [loaToMy maHHOe MCKIIOUeHMe He HY)KHO oOpabaThIBaTh, a
HY>KHO JICIIPABJIATH OLINOKY B KOJe, YTOOBI UCKIII0YeHe BHOBb He BO3HIUKAJIO.

[Ipm BBIOpachIBAaHMY VICKJIIOUEHMII, SBIAIOINMXCSI SK3eMILIgpaMy Kiacca RuntimeException
U ero CyOKJIacCOB, HMKAKOJ CIEIMaJbHOI NeKjiapaluy He TpeOyercsa. B Ombnmoreke k Ta-
KUM MCKJIIOUEHVSIM OTHOCSATCS: VICKJIIOUEHNE IIPU BBINOJHEHUM HEJOIYCTMMBIX MaTeMaTuue-
cknx omepanuit (ArithmeticException), mombiTka oOpaliieHUsI K HeCYII[eCTBYIOI[EMY 3JeMeH-
Ty maccuBa (IndexOutOfBoundsException), k mosfo mim MeToqy HECYIECTBYIOLIEr0 O0BEKTa
(NullPointerException) n npyrue. Takue o1n6GKu HUKOTJa He JOJDKHBI BOSHUKATH B IIPABIIIBHOI
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IIporpaMMe, B TO jXe BpeMs TpeOoBaHIe 00513aTeIbHOM X 00pabOTKY IIPMBEJIO OBbI K 3arPOMOIKIE-
HIIO ICXOHOTO TeKCcTa (HampuMep, K HeOOXOOMMOCTY pa3MelleHNsT KaKI0I Olepaluy geTeHIs
BHYTpH GiioKa try Bo n36exxaHme OIIMOKY JeJIeHNsI Ha HOJb).

7.4. Co3maHue II0Jb30BATEIbCKUX HCKIIOUYEHUI. HeBO3MOXXHO IpeaycMOTpeTh BCE OIN-
OouHbIe CUTyal¥, IIO3TOMY IIPU HEOOXOAMMOCTI IIPOTPAMMICT MOJKET CO3[aTh COOCTBEHHBIIN
KJIaCC-VICKJIIOUeHIIe, SIBIISIOIINIICS HAacIeJHIIKOM OJJOT0 M3 CTaHJAPTHBIX, HanbojIee IOIXOSIIIX
IUISL 3TOTO CIyYas.

class SimpleException extends Exception {}
public class UserException {
public void f() throws SimpleException {
throw new SimpleException();
}
public static void main(String[] args) {
UserException obj = new JavaApplication1();
try {
obj.f();
} catch(SimpleException e) {
System.out.println("Vckiarouenne nepexsaueHo");

}

OrMerumM, uto <<mpobOpachlBaHMe>> MCKJIIOUEHNIT uepe3 HECKOJIBKO METOOB SIBJISETCS TUIIAY-
HBIM IIPU UX 00paboTKe — UCKIIIOUeHne 06pabaThIBaeTCss B TOM KOHTEKCTE, II€ 9TO CTAHOBUTCS
BO3MOJKHBIM, IIPU 9TOM CTEK BBHI30BOB <<pa3BOpAuUMBAETCSI>> 0e3 yuacTus IpOorpaMMucTa. JTa
0COOEHHOCTh BO MHOTOM U 00YCJIOBIMBAET GOJIBIIYI0 MIPAKTUUECKYIO LIEHHOCTh MCKIIOUEHMIL.

MexaHM3M MCKIIOUEHUIT ITO3BOJISIET OTEIUTh OCHOBHOM KOM OT OJiKa, rjie 00pabaThIBAKOTCS
own6ku. Kpome TOro Kop cokpalaercs, Tak KaK HECKOJIBKO OAMHAKOBBIX OLIMOOK 06pabaThiBa-
I0TCH OIHUM OJIOKOM.

7.5. O6EpTKHM IPUMUTHUBHBIX TUIIOB. Kak y)ke oTMeuasock, mepeMeHHbIe IPUMUTIBHBIX TU-
IIOB B Java He IBJIIOTCS 00beKTaMI. B HEKOTOPBIX CiIydasx, OMHAKO, TpebyeTcs UX IpeICTaBIeHe
KaK 00'beKTOB (HalpuMep, [ XpaHeHNd B KOHTellHepax, cM. II. 10.1). [l 3TOTo MCIOIB3yI0TCA
TaK HasbIBaeMble 00EPMKU NPUMUMUEHLX MUNO0E — KIACCHI, MHKAIICYJIUPYIOL/e IIPUMUTIBHBIE
TUIIBL.

g Kaskmoro mM3 BOCBMM IPMMUTMBHBIX THUIIOB OIIpeNeN€H COOTBETCTBYIOIUMII €My Kjacc-
o6éprka. [Ipu co3maHuM 5K3eMILIIPOB TAaKUX TUIIOB OOEPTHIBAEMBIil OOBEKT IepenaéTcss B KOH-
CTPYKTOP COOTBETCTBYIOII[ETr0 KJacca:

Byte(byte value)
Short(short value)
Integer(int value)
Long(long value)
Float(float value)
Double(double value)
Character(char value)
Boolean(boolean value)

Kpome Toro, Bce kiacceI-o6€épTku, kpome Character, mMeroT KOHCTPYKTOPBI C apTYMEHTOM THIIA
String. OHu ocy111ecTBIIAIOT IIpeoOpa3oBaHMe CTPOKM K COOTBETCTBYIOIEMY NIPUMUTUBHOMY THUITY
7 0GEPTHIBAIOT IIOJyUEHHBII Pe3yJIbTar.
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Bce kiaccrer-o6éprkn nepeomnpenesor metonst equals(), toString(), a Takke peanusyror uHTEp-
¢eitc Comparable<T>.

[yt BEIIIOSTHEHVST 06pAaTHOTO IIPeoOpa3oBaHMs OT 0OBEKTOB-00EPTOK K IPUMUTUBHBIM TUIIAM
VICIIOJIB3YIOTCS METO/IBI

byte byteValue()
short shortValue()
int intValue()

BBI3BIBaeMble Ha COOTBETCTBYOIINUX 00beKTax. Haumnas ¢ Bepcun Java 1.5, 60JIbII1as 4aCTh TAKUX
peoOpa3oBaHMIT IIPOU3BOAUTCA ABTOMATIUECKN. Bce KIIacChl-00EpTKY SBIISIIOTCS HEM3MEHIE€MbI-
mu (immutable).

Kitaccpr-o6€pTKu cofepsKaT TakKe CTaTUUeCKye METOIbI

static byte parseByte(String s)
static short parseShort(String s)
static int parselnt(String s)

KOTOpbIe MOTYT JCIIOJIB30BAaThC IUIS IIpeoOpasoBaHMA CTPOKM K IPUMUTUBHBIM THUIIAM. B
ciayuae, ecayu IpeoOpasoBaHNeE OCYIIECTBUTH He YyHaéTcsd, BBIOpAcBhIBAaeTCS MCKIIOUEHNe TUIIA
NumberFormatException.
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8. Beona/BrIiBOL

8.1. IToroxku BBOma/BHIBOAA. BBOI/BBIBOJ B Java OCYIECTBIISETCS ITOCPEACTBOM ITOTOKOBBIX
kyaccoB. [IoHATIE ITOTOKA IO3BOJIsIET abCTParupoBaThCsi OT KOHKPETHOTO (PU3NUECKOTO YCTPOIi-
crBa. Kimaccpr MOKHO pasgenuTs 1) MOTOKM U1l BBIBOJA, IIOTOKY AJIsSE BBOZA; 2) OailTOBbIE, CUM-
BOJIbHBIE, (hopMaTHBIe. BaliToBbIe OTOKM IIpeiHA3HAUEHBI U1 Ilepegaun OMHAPHBIX JaHHBIX, a
CUMBOJIbHBIE - TEKCTOBBIX. [[y1s1 mipencraBiaeHnss MHPOPMALUU CUMBOJIbHBIE IIOTOKM VUCIIOIbB3Y-
10T Unicode. [TorokoBas 6ubnmoreka Java paspaboTaHa TaknM 00pa3oM, UTO BBOJ/BBIBOM JAHHBIX
IIPOM3BONUTCS IIPAKTIUECKY OIVHAKOBO, BHE 3aBUCHMOCTY OT MCTOUHUKOB U IPUEMHIKOB I1€pe-
IaBaeMbIX JaHHBIX. 9Ta 0COOEHHOCTh 00YCIOBIIEHA TEM, UTO BCe IIOTOKOBBIE KIIACCHI YHACIEI0Ba-
HBI OT OJTHUX I TeX jKe aOCTPAKTHBIX KJIACCOB, OMPENENSIOIINX METOMBL, ITIOCPEACTBOM KOTOPBIX I
[IPOMUCXOINT B3aMMOENICTBIE ITOIH30BATENbCKUX IIPUIIOKEHMII C IIOTOKAMIA.

8.2. Kmacc File. Kinacc File pabotaer He ¢ moTokamu, a HerocpeacTBeHHO ¢ ¢aimamu. OH Mo-
KeT IIPeJCTaBJIATh UM OIIpefeséHHOro (ailia, a TakKe MMeHa IPYIIbI GaiyioB, HaXOMALIIXCS
B KaTasyore. Eciym kiacc mpepcraBisieT KaTayor, To ero MeTopn list() Bo3BpalijaeT MacCuB CTPOK €
nMmeHamn Bcex ¢airnoB. Kiacc File mosBonsger momyunrts napopManyio o ¢arie: mpasa JOCTY-
Ila, BpeMs M JJaTa CO3[IaHV, IIyTh K KaTaJory. A TakXe OCyII[eCTBIATh HABUTAIUIO II0 MiepapXUsIM
IIOIKATAJIOTOB.

Yro6sI paboTaTh € STUM KJIACCOM HAIO0 MOAKI0UYNTH java.io.File

s cosmanma 00bekTOB Kinacca File MOJXHO McIIorp30BaTh OMMH U3 CIETYIOIINX KOHCTPYKTO-
pOB.

. File(File dir, String name) - ykassiBaercst o0bekTa Kiacca File (kaTanor) u umsa darina,

. File(String path) - ykassiBaercs myTs K paitiry 6e3 ykasaHus nMeHH Qaiina,

. File(String dirPath, Sring name) - ykaspiBaeTcst myTh Kk ¢aitry u ums daiiia,

. File(URI uri) - yxassiBaercs 06bexT URI, onmcreiBarommit gaii.

Y kiacca o4eHb MHOT'O METOMIOB, IIEPEUVICIVIM HEKOTOpPHIE.

boolean canRead() - mocTymHO o1 uTeHUST

boolean canWrite() - moctymHo st 3anucu

boolean delete() - ynanser daiin. Takxe MOKHO yOaIUTh ITyCTOM KaTaJor

boolean exists() - ¢aiti cyiiecTByer MM HeT

String getAbsolutePath() - abcomrorHbIiT yTh daiiina, HaUMHAS ¢ KOPHS CUCTEMBI

String getName() - Bo3Bpamaer nms daitia

String getParent() - Bo3Bpalaet nMs poAUTENbCKOIO KaTajaora

String getPath() - myTts

boolean isFile() - mpoBepsiet, uTo 06BEKT sIBIsTETCS PATLIOM, a HE KATAIIOTOM

boolean isDirectory - mpoBepsieT, UTo 0OBEKT ABIIETCS KATAJIOTOM

. long lastModified() - maTa mocienHero usMeHeHMs, BO3BpAaIlaeT KOJIMUECTBO MIUJLIMCEKYH]I,
npourenuree ¢ 1 aasapa 1970 ropga,

12. boolean renameTo(File newPath) - mepenmenoBsIBaer daity. B mapamerpe ykas3bIBaeTCs MM

HoBoro ¢aitna. Eciau mepenMeHoBaHIe IPOIILIO HEYJAUHO, TO Bo3Bparaercs false.

V0N U s LN .

—_
= O

import java.io.File;
import java.util.Date;

File f = new File("data.txt");
Date myDate = new Date(f.lastModified());
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System.out.println(myDate.toString());
run:
Wed Nov 19 19:45:19 MSK 2014

import java.io.File;
import java.util Date;
import java.text.SimpleDateFormat;

File f = new File("data.txt");
Date myDate = new Date(f.lastModified());
SimpleDateFormat formatDate = new SimpleDateFormat("dd—MM—yyyy");
System.out.println(formatDate.format(myDate));
run:
19—-11-2014

System.out.println(new SimpleDateFormat("dd—MM—yyyy HH—mm—ss").
format( new Date(new File("data.txt").lastModified())));

run:

19—11—-2014 19—45—19

AOGCTpaKTHBIMU CyllepKiaccaMy OaiiTOBBIX IIOTOKOB SBJISIOTCA Kiacchl InputStream n
OutputStream, cumBoIbHBIX - Reader 1 Writer. OcHOBHBIE MeTOMIBI 9TUX KJIACCOB IEPEUMCIEHbI
B Ta0J. 8.1, 8.2.

B cayuae ommbok BBOAA-BBIBOAA METOIBI IIOTOKOBBIX KJIACCOB BBIOPACHIBAIOT MCKIIOUEHIIE
kiacca IOException min ero nogkiaccos (Hanpumep, FileNotFoundException). Kitaccsr atux nc-
KJIFOUEeHUII He SIBJITIOTCA IoaKiIaccamu Kinacca RuntimeException 1 motomy HyXgarrcs B 00s13a-
TeJIBbHOI 00paboTKe.

CpencTBa MOTOKOBOTO BBOJA/BBIBOJIA pa3MelllaloTcs B ITaKeTe java.io.

void write(int a) throws IOException 3amuch ogHOro OaTa/CMMBOJIA B IIOTOK

void write(<) a) throws IOException 3amnmce CoepKMMOro U3 MacCUBa B IIOTOK

void write({>[] a, int offset, int len) 3amnmnce comepKMMOro yacTy MacCuBa B IIOTOK
throws IOException

void flush() throws IOException C6poc 6ydepoB BbIBOAA, CBI3aHHBIX C IIOTOKOM

void close() throws IOException 3akpsITite ITOTOKA

Ta6mura 8.1. OcHOBHBIE MeTOBI a0CTPAKTHBIX KiaccoB OutputStream n Writer. Bmecro cumsona <) moj-
crasigeTcd int gig 6aiiToBbIX U char I CMMBOJIBHBIX IIOTOKOB

,HJIH UTEHUA M 3allVICU VICIIOIb3YIOTCA HACIIEJHUKU 3TUX KIIaCCOB, HAIIPMMEDP

BufferedInputStream(InputStream in)
BufferedOutputStream(OutputStream out)
BufferedReader(Reader in)
BufferedWriter(Writer out)

BydepusoBaHHbIe IOTOKM IBJISIOTCI 00EpTKaMM IJIsI PYTUX ITOTOKOB. OHM 00ecIieunBaroT mo-
BhIlIeHMe 3¢ PeKTUBHOCTY BBOA/BbIBOAA 3a cuéT Oydepmsanmu. PyHKIMOHAIBHOCTH Oydepuso-
BaHHBIX IIOTOKOB obecrieunBaercs kiraccamu BufferedInputStream, BufferedOutputStream (sxon-
HOIT 11 BBIXO[IHOI OaitToBble moToku ¢ Oydepusanueir), BufferedReader u BufferedWriter (anamno-
TUMYHbIE CUMBOJIbHBIE ITOTOKM). [Iy1s co3MaHmUsI 0OBEKTOB 3TUX KJIACCOB MCIIOIB3YIOTCI KOHCTPYK-
TOPBI, IPMHIMAOIINE B KaueCcTBe apryMeHTa CChUIKY Ha 00€pThIBae MBI IIOTOK:

Kpome Toro, BXOHOIT CMMBOJIBHBII IIOTOK ¢ Oydepusariueir oOaBIsIeT METOL
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int read() throws IOException YreHnue omHOro 6aiiTa/CuMBOJIA U3 IIOTOKA (B CIIy-
yae JOCTIDKeHMs KOHIa (aiiia Bo3Bparaer --1)

int read(<[] a) throws IOException 3amosiHeHMEe MacCUBa CONEPKUMBIM, CUMTAHHBIM
U3 TTOTOKA (BO3BpAI[aeT (PaKTUUECKOe KOJIMUECTBO
CUMTAHHBIX 0aiITOB/CIMBOJIOB)

int read({[] a, int offset, int len) 3anosHeHMe UaCTM MacCUBa COMEPKUMBIM, CUI-
throws IOException TaHHBIM U3 II0TOKA
boolean ready() throws IOException [IpoBepka HaaM4MsA JAHHBIX B IIOTOKe (ecay Me-

tox Bo3Bpatuaer false, To ciexyroumit BEI30B Me-
tona read() 6yqeT o)XuOaTh JAHHBIX M 3aBEPILINTCS
TOJIBKO IIPU UX ITOTyueHuun). Memod onpedensemcs
mosnvko unmepgeticom Reader!

long skip(long n) throws IOException [Ipomyck 3amaHHOTO KOJMYECTBa OAaliTOB/CUMBO-
JIOB B ITOTOKE
void close() throws IOException 3akppITiIE TOTOKA

Ta6nuua 8.2. OcHOBHBIE MeTONBI a0CTpaKTHBIX KiaccoB InputStream u Reader. Bmecro cumBona <) mon-
craBiseTcs int qya 6aiiToBbIx U char Oyt CMMBOJIBHBIX IIOTOKOB

‘ String readLine() throws IOException

OCYILIECTBIISIOLINI YTEHIE OJTHON CTPOKM U3 BXOLHOTO CUMBOJIBHOTO IIOTOKA. B ciryuae moctioke-
HIS KOHIIa ¢aiiyia 9STOT MeTO[ Bo3Bpaliaer 3HaueHue null.

8.3. BariToBble MOTOKM, CBSI3aHHBIE ¢ arutaMu. BaiiToBble MOTOKY, CBSI3aHHBIE C dailyiaMu,
MCIIONB3YIOTCS 11 paboThI ¢ OMHApHBIMU daiiiamu. [[Jg 9TUX ITIOTOKOB BBOJI/BBIBOJ TAHHBIX OCY-
II[ECTBIIIETCS HEIOCPEeICTBEHHO 0e3 BBIIOJHEHMS KaKMX-IMO00 IpeoOpa3oBaHMIT HaMd COLEPIKMU-
MbIM. PYHKIMOHATBHOCTH A TOBBIX IIOTOKOB, CBSI3aHHBIX C ¢aitiaMu, obecrieunBaeTcs KjaccaMu
FileInputStream n FileOutputStream. [l co3manus 060BEKTOB UCIIONB3YIOTCS CIeTYyIOIe KOH-
CTPYKTOPBI:

FileInputStream(String fileName) throws FileNotFoundException
FileOutputStream(String fileName) throws FileNotFoundException
FileOutputStream(String fileName, boolean append)

throws FileNotFoundException

Bce KOHCTPYKTOPBI IIBITAIOTCS OTKPBITH (aiiil, MM KOTOPOTO M IlepeaéTcsa B KauecTBe apryMeH-
Ta. Eciivt Ipum co3gaHmy BBIXOJHOTO ITOTOKA COOTBETCTBYIOIINIL (atiyl yrKe CyIlecTBOBaJI, OH OymeT
yceuéH 1o HyneBoll qiaumHbl. OqHaKO, eCIy MCII0Ib30BaTh TPETUI M3 UNCIIA II€PEUNCIEHHBIX BbI-
IIIe KOHCTPYKTOPOB CO 3HaUeHIeM apryMeHTa append paBHBIM true, daiir 6yJeT OTKPBIT B pexKIMe
H03aNlCcy B KOHEII.

8.4. CHUMBOIIbHBIE IIOTOKH-O0EPTKH 151 6AMITOBBIX IOTOKOB. [I0CKOJIIBKY BCSI CMMBOJIbHAS
nHpopmanus rpencrasisiercs B Java B Unicode, B To BpeMs Kak BHEIIIHIE JaHHBIE 3aUaCTYIO IIpeJ-
CTaBJIEHBI B JPYIUX KOOUPOBKAX, TO M 9(pPeKTMBHOrO B3anMMOIECTBMNM Java ¢ BHEIIHIM M-
poMm TpebyeTrcst mpeobpa3oBaHUe KOTMPOBOK. Ty OIEPAIMIO BHIITOIHIIOT CUMBOJbHbBIE ITOTOKM-
06éptku. OHM MOTYT IIPUCOEOUMHIATHCS K JIFOOBIM GAITOBBIM ITOTOKAM (<<OGEPTHIBAIOT>> €r0) U
IT03BOJISTIOT O0pAIIaThCs C TIOJIYUEHHBIM ITIOTOKOM KaK C CMBOJIBHBIM, BBIITOIHSISI BCe HEOOXOMM-
Mble IIpeoOpa3oBaHsL.

PaccmarpuBaeMbIM IIOTOKaM COOTBeTCTBYIOT Kiacchl InputStreamReader (mpeo6pasyer mau-
HbIe, CUUThIBaeMble 113 OariToBoro motoka B Unicode) u OutputStreamWriter (mpeoGpasyer cum-
BOJIbHBIE JaHHbBIE, BBIBOAMMBIE B 6aitToBbIi 1oTOK 13 Unicode). {7151 co3maHus 00beKTOB JaHHBIX
KJIACCOB MCITOJIb3YIOTCS CIIeAYIOLIie KOHCTPYKTOPBI:

52



InputStreamReader(InputStream in)
InputStreamReader(InputStream in, String charSet)
OutputStreamWriter(OutputStream out)
OutputStreamWriter(OutputStream out, String charSet)

Tpebyemas xonupoBKa omnpepensercsa apryMeHToM charSet. Eciiu oHa He ykasaHa, MCIIOIB3yeTCs
KOJMpPOBKA CUCTEMHOI JIOKaJIIL.

8.5. CUMBOIIbHBIE IOTOKH, CBSI3aHHBIE ¢ parinamu. CIMBOJIBHBIE IIOTOKM, CBA3aHHBIE C (aii-
JaMu, ITpeTHa3HAUeHbI I PaboThI C TEKCTOBBIMMU (aiimamuy. PaKTiuecKy OHM IPeCTaBIIAIOT CO-
0071 KOMOMHAIIO 6AMITOBOTO IIOTOKA ¥ CMBOJIBHOTO IIOTOKA-00EPTKI, OCYILECTBIIAIOIIETO IIpe-
obpasoBanme. [Ipu 3TOM BCcerpa MCIOIb3yeTCs KOAMPOBKA CHCTEMHO JIOKAJINL.

HanubiM motokaM coorBeTcTBYIOT Kiacchl FileReader u FileWriter co cieqyrommmu KOHCTPyK-
TOpaMIL:

FileReader(String fileName) throws FileNotFoundException
FileWriter(String fileName) throws FileNotFoundException
FileWriter(String fileName, boolean append) throws FileNotFoundException

Mcnonp3yroTcss OHM IOJTHOCTHIO aHAJIOTMUYHO KOHCTPYKTOpaM 0ailTOBBIX IIOTOKOB, CBSI3AHHBIX C
daitamu.

8.6. KonconpHbII BBOA/BBIBOA. CyiiectByer kiacc System. Ero moss:

static PrintStream err// The "standard" error output stream.
static PrintStream out// The "standard" output stream.
static InputStream in// The "standard" input stream.

Il BBIBOZA B HUX OOBLIUHO VICIIOJIb3YIOTCA METOIBI print() u println(), HaIpuMep:
‘ System.err.println("9T0 cTpOKaBBIBOAMUTCIBCTAHIAPTHBIIIOTOKOIINOKM");

J71s1 BBoa B Java co3pa o0beKT System.in, OfHAaKO, OH SIBJISIE€TCS He CMBOJIBHBIM, a 6aiiTOBBIM
IIOTOKOM ¥ IIOTOMY JJIsI BBOJAa JaHHBIX 13 Hero Tpebyercs rmpeodbpasosanne B Unicode. [Tocieqtee
MO>KHO OCYII[eCTBUTB, ICIIOIb30BaB ITOTOK-00€pTKY InputStreamReader:

‘ Reader in = new InputStreamReader(System.in);

[TonpobHee:

try{
System.out.print("Bsegure cumso: ");

Reader in = new InputStreamReader(System.in);
System.out.println((char)in.read());
} catch(IOException e)

{
}

[TockoabKy OOBIUHO BBOJ 113 CTAHAAPTHOTO BXOTHOTO ITIOTOKA OCYILIECTBIISIETCS IIOCTPOYHO, a He
IIOCYIMBOJIBHO, TO YaCTO MCIIOJIb3yeTcs eté onHa o6épTka Tuia BufferedReader:

System.out.println("Omm6xa BBogaBeIBOa/");

‘ Reader in = new BufferedReader(new InputStreamReader(System.in));
I[Tocite aTOr0 MOKHO MCITONIB30BaTh MeToAbI int read() i String readLine() cosmanHoro nmoroka:
‘ String s = in.readLine();

[TogpoGHee:
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try {
Reader in = new BufferedReader(new InputStreamReader(System.in));
System.out.print("Bsegure cumBo: ");
System.out.println("Ber BBesn: " + (char) in.read());
} catch (IOException e) {
System.out.println("Owmmnb6ka BBomaBbiBona/");

try {
BufferedReader in = new BufferedReader(new InputStreamReader(System.in));
System.out.print("Bsenure crpoky: ");
System.out.println("Bsr BBesu: " + in.readLine());
} catch (IOException e) {
System.out.println("Owmn6xa BBogaBsiBoaa/");

}

8.7. Kmacc Scaner. [{ns BBO#a MaHHBIX MCIIOJB3YeTCs Kiacc Scanner u3 GMOIMOTEKN IIaKeTOB
Java. 9ot K1acc HaKo UMIIOPTUPOBATH B TOI IIPOTpaMMe, TAe OH OyeT MCII0Ib30BaThCA.

Jnst pabGoThI ¢ IIOTOKOM BBOZA HEOOXOOVMMO CO37aTh 0OBEKT Kiacca Scanner, Ipy CO3TaHUMN
yKasaB, C KaK/IM IIOTOKOM BBOJa OH Oy/eT cBsg3aH. CTaHIapTHBIN ITOTOK BBOAA (KI1aBuaTypa) B Java
IpefcTaBieH 00beKTOM — System.in. A cTaHZapTHBII IIOTOK BBIBOAA (IUCILIEN) — y>Ke 3HAKOMBIM
BaM 00beKkTOM System.out.

import java.util.Scanner; / umMmnopTupyemxiacc
public class Main {
public static void main(String[] args) {
Scanner sc = new Scanner(System.in); // cosgaémo6bekTKIaccaScanner
System.out.print("Bsequre nemoeuncio: ");
if(sc.hasNextInt()) { // Bo3BpalaeTUCTUHHYECTUCIIOTOKABBOIAMOKHOCUUTATHIETOEUCIIO

int i = sc.nextInt(); // cunTHIBaETLIEIO0EUMCIOCIIOTOKABBOAAMICOXPAHIEMBIIEpEMEHHY IO

// double i = sc.nextDouble();
//
System.out.println(i=2);
} else {
System.out.println("Bs1 BBetnHenenoeuncio");

}

}

Meron hasNextDouble(), mpuMeHEHHBIT 00BEKTY Kilacca Scanner, IIpoBepsieT, MOXHO JIM CUM-
TaTh C IIOTOKA BBOMA BelllecTBeHHOe umciao Tuna double, a meTon nextDouble() — cunThiBaer ero.
Vmeercs taxxe Mmeron nextLine(), T03BOISIOIINI CUUTHIBATE LIETYIO ITOCIEI0BATEIFHOCTh CIMBO-
JIOB, T.€. CTPOKY, a, 3HAUNT, IIOJyUeHHOE Uepe3 3TOT METO 3HaUeHMe HY)KHO COXPAHATH B 00'bEeKTe
kiacca String. B cienyromem npuMepe co3maércs ABa TaKMX 00bEeKTa, IOTOM B HUX ITOOUEPETHO
3aIIMCBIBAETCS BBOJ I10JIH30BATEJNS, A Aajlee Ha 9KPAH BBIBOJUTCS OFHA CTPOKA, IIOJIyYeHHAs 00b-
eNVHeHEeM BBeLEHHBIX I10CIIeN0BATEILHOCTEN CMBOJIOB.

import java.util.Scanner;
public class Main {
public static void main(String[] args) {
Scanner sc = new Scanner(System.in);
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String s1, s2;

s1 = sc.nextLine();

s2 = sc.nextLine();
//sc.next();
System.out.println(s1 + s2);

}

CymiectByet n1 Metox hasNext(), mpoBepsAIOIINIT OCTANNCh JIU B IIOTOKE BBOA KaKe-TO CIMBOJIBL.
8.8. BBon-BrIBOA MaHHBIX B pariyn. UreHme cTpok:

public static void main(String|[] args) {
try {
BufferedReader in = new BufferedReader(new FileReader("data.txt"));
PrintWriter out = new PrintWriter("rezult.txt");
String s;
while ((s = in.readLine()) != null) {
if (s.length() > 10) {
out.println(s);
}
}

out.close();
in.close();
} catch (IOException e) {
System.out.println("Ommubka BBogaBsiBoga/");
}
}

YreHue yycer:

Scanner in = new Scanner(new File("data.txt"));
int sum = 0;
while (in.hasNextInt()) {

sum = sum + in.nextInt();

}

System.out.println(sum);
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9. O6paboTKa CTPOK

9.1. Kiacc String. B aT0i1 ri1aBe 06cy>XaaloTcs CpeiCcTBa I3bIKa Java i1t paboThI CO CTPOKaMIL.
B a3sikax C n C++ OTCYTCTBYeT BCTpOEHHas IOEP>KKa TAKOTO 00bEKTa, KaK CTpoKa. B Hux mpu
He0oOXOAVIMOCTHY IlepeaeTcs afgpec IOCIeOBATeIbHOCTY OAiiTOB, CONEPKIMOe KOTOPBIX TPAKTY-
eTCsI KaK CIMBOJIBI IO TeX IT0p, IT0Ka He OyeT BCTpeueH HyJIeBOI OailT, OTMeUarolii KOHeLl CTPO-
k1. B maker java.lang BcTpoeH Kitacc, MHKAICy IMPYOINNI CTPYKTYPY JaHHBIX, COOTBETCTBYIOLIYIO
CTpOKe. ITOT KJIacc, Ha3bIBaeMbIil String, He UTO MHOe, KaK 00beKTHOEe IIpe/iCTaBIeHe Hel3Me-
HIeMOTO CMMBOJIBHOTO MacClBa. B 3TOM Kjlacce eCTh MeTOMbI, KOTOphIe IIO3BOJISIOT CPAaBHIBATD
CTPOKN, OCYIIECTBJIATh B HUX IIOMCK U M3BJIEKATh OIIpejeIeHHbIe CUMBOJBI 11 IoacTpoku. Kiacce
StringBuffer ncrionpayercs Torga, Korjma CTpoKy Iocje Co3gaHMs TpeOyeTcss M3SMEHITh.

U String, u StringBuffer o6bsiBiens! final, uro o3Hauaer, UTO HM OT OGHOTO M3 3TUX KJIACCOB
HeJIb3s IIPOU3BOIUTH IIOJKIACCHL. ITO OBLIO CHENAaHO IS TOTO, YTOOBI MOXXHO OBLIO IIPUMEHUTD
HEKOTOpPBIE BUIbI ONITYMM3ALVI IT03BOJISIOIIVE YBEeJINUNTD IIPOU3BOAUTEIFHOCTD IIPY BBIITOTHE-
HUU oIlepanuit 00paboTKM CTPOK.

Knacc String sBiseTcss OCHOBHBIM KJIaccoM, IpeqHasHaUeHHBIM I XpaHeHUs U 00paboTKu
CTPOK cMBOJIOB. TOT pakT, uTO 00BEKTHI THIIA String B Java HeM3MeHHBI, II03BOJISIET TPAHCIIATOPY
IIPUMEHSTH K OIlepalysIM ¢ HUMY pasjIuyHble CIIOCOOBI ONTUMU3AI[A.

s co3maHMs 9K3eMIUIIPOB Kiacca String Mo)keT OBITH MCIIOJIB30BAH ONVH M3 CJIETYIOIINX
KOHCTPYKTOPOB:

String()
String s = new String();

String(String str)

String(StringBuffer strbuf)
String(char[] arr)

char chars[] ={'a’, b, 'c','d’, 'e', ' };
String s = new String(chars); //"abcdef”

String(char[] arr, int first, int count)
String s = new String(chars,2,3);//"cde”

[TepBbIil U3 HUX CO3[IAET ITYCTYIO CTPOKY, BTOPOJI ¥ TPETHII KOMMPYIOT COOEP>KIMOe 00'beKTOB KJIac-
coB String u StringBuffer B cosmanHbIit 06bekT. [loceqHMe qBa KOHCTPYKTOPA IIO3BOJISIIOT CO3/1aTh
CTPOKY Ha OCHOBe CMMBOJIBHOTO MaccCyBa MM ero yactu. Kpome Toro, nmwobast 00beKTHast CChUIKA
Tumna String MoskeT ObITh MPOMHUIMAIN3VPOBAHA II0CPEICTBOM IIPUCBOEHUS €/l CTPOKOBOIO JIN-
Tepaja:
‘ String filename = "data.txt";

OnuH 13 001X METOOB, MCIIONb3yeMbIX ¢ 00bekTamu String — merox length, BosBparmarormi
YIJICJIO CUMBOJIOB B CTpOKe. B Java mHTepecHO TO, UTO [T Ka)K[IOJ CTPOKU-JIUTEpaa CO3qaeTca

CBOIT IIpEACTAaBUTEIIb KJIacCa String, TaK UTO BbI MOJKXETE€ BbI3bIBATH METOObI 3TOTO KJjiaCCa HEIIO-
CpEACTBEHHO CO CTPOKaAMMU-JINTEPATIaMM, & HE TOJIBKO CO CCBIJIOUHBIMMU II€EPEMEHHBIMI.

String s = "abc";
System.out.println(s.length());
System.out.println("abc".length());
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Cnusnne crpok. [locnenoBaTeIbHOCTD BBITIOJIHEHNS OIIEPAaTOPOB

Il cTpoK JOCTyIIHA omepanys +, II03BOJIAIONIAd COeAMHUTh HECKOIBKO CTPOK B oAHy. Ecim
OJVH M3 OIlIEpaHJOB He CTPOKA, TO OH aBTOMATIUECK) IIpeobpasyeTrcs B CTPOKY. [1y1g 00BeKTOB B
9TUX LeJIAX MCIIoIb3yeTcss MeTon toString(). PaccMoTpuM citeqyromyo cTpoky:

‘ String s = "four: " + 2 + 2;

B pesynbrare monyuaercs "four: 22". /1y Toro, 4T00BI II€PBBIM BBIIIOIHIIIOCH CIIOKEHNE LIeJIBIX
yuceJl, Hy>KHO MCIIOJIb30BaTh CKOOKI:

‘ String s = "four: " + (2 + 2);

B kxasxmoMm kitacce ects MeToq toString — nmbo cBos coOCTBeHHas peanm3arnys, JInO0 BapMaHT
10 YMOJI'YaHMIO, HacaexyeMsblit ot kiacca Object. Kitacc B Hatrem ouepegHOM mpmmMepe 3aMeria-
eT HacJexyeMbIil MeTo] toString cBouM COGCTBEHHBIM, UTO IT03BOJIIET €My BBIBOJUTDH 3HAUEHUST
IepeMeHHBIX 0ObEKTA.

class Point {
public String toString() {

"on

return "Point(" + x + ", " + y+ ")";

}
class PointApp {

public static void main(String args(]) {
Point p = new Point(10, 20);
System.out.println("p = " + p);

}

JPesynprar

p = Point(10.0, 20.0)

Ecnu merop toString() He mepeornpenenuTs, TO IOJIYYUM Ha BBIXOJE
‘ p = pointapp.Point@18a992f

H3BieueHne CUMBOJIOB

J71s1 TOro, 4YTOOBI M3BJIEUh OAMHOUHBIN CUMBOJ 13 CTPOKM, BBl MOKETe COCIATHCS HEIOCpe/-
CTBEHHO Ha MHIEKC CMMBOJIa B CTPOKe ¢ mmomourbio Meroma char charAt(int). Ecoiu Be1 xotnre B
OJIMH IIPMEM M3BJI€Yb HECKOJIBKO CMBOJIOB, MOYKET€e BOCITONIb30BaThCs MeTooM void getChars(int
srcBegin, int srcEnd, char[] dst, int dstBegin). B nmpuBenenHOM HIpKe dparMeHTe ITOKa3aHO, KaK
cileqyeT M3BJIeKAaTh MacCUB CMBOJIOB 113 00BbeKTa TuIa String.

class getCharsDemo {

public static void main(String args[]) {

String s = "This is a demo of the getChars method.";
int start = 10;

int end = 14;

char buf[] = new char[end — start];
s.getChars(start, end, buf, 0);
System.out.println(buf);

} YPesynbrar

demo

O6parute BHMMaHue — MeTop getChars He BKiIfouaeT B BBIXOHO Oydep CMMBOI ¢ MHIEKCOM
end. 910 XOpOIIIO0 BIHO U3 BBIBOJA HAIIIETO IIPMMepa — BBIBOAMMAS CTPOKA COCTOUT U3 4 CUMBO-
JIOB.
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HIns yno6erBa paboTsl B String ects emte ogHa pynkuus — char[] toCharArray(), koropas Bos-
BpalllaeT B BHIXOMHOM MacCyUBe THUIIa char BCIo CTpOKy. AJpTepHaTUBHas (opma TOTo ke CaMoro
MeXaHI3Ma II03BOJISET 3allJICaTh COAEPKMMOe CTPOKM B MAacCUB THIIa byte, mpm 9ToM 3HaUeHNS
cTapIyx 6aiiToB B 16-OMTHBIX CMBOJIaX 0TOpachIBarTCsA. COOTBETCTBYIOIIMIT METO ] HA3bIBAETCS
getBytes, 1 ero mapameTpsl IMEIOT TOT 5K€ CMBICI, uTO U ITapaMeTpsl getChars, HO ¢ eIMHCTBEHHOIT
pasHUIell — B KauecTBe TPeThero IapaMerpa HaJgo MCIIOJIb30BaTh MacCuB Tuma byte.

CpaBHeHne

Ecniyu BBl XOTUTe y3HaTh, OMMHAKOBBI JIM ABE CTPOKM, BaM CJIEAyeT BOCIIOJNIb3OBATHCSI Me-
tomoM boolean equals() xiacca String. AnbrepHaTuBHasg ¢dopMa 3TOro MeToda HA3BIBAETCSH
equalsIgnoreCase, Ipu ee MCIIOJIB30BaHNM Pa3INulie PETUCTPOB OYKB B CPABHEHUN HE YUUTHIBA-
etcs. Hioke npuBeneH npumep, MUTIOCTPUPYIOLLNI UCIIONIb30BaHMe 000X METOIOB:

class equalDemo {

public static void main(String args[]) {

String s1 = "Hello";

String s2 = "Hello";

String s3 = "Good—bye";

String s4 = "HELLO";

System.out.println(s1 + " equals " + s2 + " —> " + sl.equals(s2));
System.out.println(s1 + " equals " + s3 + " —> " + sl.equals(s3));

System.out.println(s1 + " equals " + s4 + " —> " + sl.equals(s4));

System.out.println(s1 + " equalsIgnoreCase " + s4 + " —> " +
sl.equalsIgnoreCase(s4));

PesynpraT 3ammycka sToro nmpumepa :

Hello equals Hello —> true

Hello equals Good—bye —> false

Hello equals HELLO —> false

Hello equalsIgnoreCase HELLO —> true

Metopn equals 1 onepaTop == BBIIIOJIHSIOT JBE COBEPILIEHHO Pa3IMUHbIX IIpoBepku. Eciiu meTox
equal cpaBHMBaeT CMBOJIBI BHYTPU CTPOK, TO OIIEPaTOp == CPAaBHUBAET JBe IIepeMeHHbIe-CCHLIKI
Ha 00'bEKTHI U IPOBepsIeT, YKa3bIBAIOT JIM OHM Ha pasHble 00BEKTHI MM Ha OIVH U TOT Xe. B oue-
peIHOM HallleM IIPMMepPe 3TO XOPOIIO BUAHO — COAEPKMMOE ABYX CTPOK OJMHAKOBO, HO, TEM He
MeHee, 3TO — Pa3IMYHble 0OBEKTHI, TaK YTO equals 1 == MaloT pa3HbIe pe3yJIbTATHL.

class EqualsNotEqualTo {

public static void main(String args[]) {

String s1 = "Hello";

String s2 = new String(s1);

System.out.println(s1 + " equals " + s2 + " —> " + sl.equals(s2));
System.out.println(s1 + " =="+ 2 + ", —> " + (s1 == s2));

I8
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BoT pesynbraT 3aImycka 3Toro npumepa:

Hello equals Hello —> true
Hello == Hello —> false

3auacTyio ObIBaeT HEJOCTATOUHO IIPOCTO 3HATH, IBJISIOTCS JIM JBE CTPOKM MAEeHTUUHBIMMU. [lIs
MPIJIOKEHUII, B KOTOPBIX TpeOyeTcs COPTUPOBKA, HY>KHO 3HATh, KaKas M3 ABYX CTPOK MeHBbIIIe
apyroii. 71 oTBeTa Ha 3TOT BOIIPOC HY>KHO BOCITIOJIb30BaThCca MeToxoM int compareTo(String str)
kiacca String. Ecnn 1ienoe 3HaueHue, BO3BpallleHHOE METOJIOM, OTPUIIATEIBHO, TO CTPOKA, C KO-
TOPOII OBLI BBI3BAaH METOJ, MEHBbIIIe CTPOKMU-TIapaMeTpa, eCJIN ITOJIOKIUTeIbHO — Oosblire. Ecin sxe
MeTox compareTo BepHys 3HaueHMe 0, CTpOKM UAeHTHUHBL. Hike npuBeneHa mporpamMma, B KOTO-
PpoI1 BBIITOTHAETCS ITy3bIPbKOBAsA COPTUPOBKA MACCUBA CTPOK, a JJI1 CPAaBHEHMNS CTPOK MCIIOJIb3YeT-
cga Metox compareTo. 9Ta mporpaMMa BbIHaeT OTCOPTUPOBAHHEBIN B aI(paBUTHOM IOPSAKE CIVICOK
CTpOK.

class SortString {

static String arr[] = {"Now", "is", "the", "time", "for", "all",
"good", " come", "to", "the",
"aid", "of", "their", "country" };

public static void main(String args[]) {
for (int j = 0; i < arr.length; j ++){

for (inti=j + 1; i < arr.length; i++) {
(arr[i].compareTo(arr[j]) < 0) {

String t = arr[j];

arr[j] = arr[i];

arr[i] = t;

}

}

System.out.println(arr[j]);

}

I8

B xitacc String BiIoueHa ogaepikKa IIOMCKa OIIpeIeJIeHHOTO CMBOJIA WM TIOACTPOKM, IJISE 9TOTO
B HeM MMeIoTcs Ba Merona — int indexOf(String substr) u int lastIndexOf(String substr). Kaxxgsrit

"non

men", "to",

13 9TUX METOMOB BO3BpAIllaeT MHIEKC TOTO CMMBOJIA, KOTOPHIN BBl XOTEJIN HAWTH, JI1O0 MHIEKC
HavaJia MICKOMOJ IOACTPOKNU. B m060M ciryuae, eciy ITOMCK OKas3ajCcsd HEyTauHBIM METOIbI BO3-
BpalllaloT 3HaueHue -1. B ouepeqHOM IpuMepe IM0Ka3aHO, KaK I10JIb30BaThCS Pa3IMUHBIMU Bapu-
aHTaMM 3TUX METOLOB ITOCKA.

class indexOfDemo {

public static void main(String args[]) {

String s = "Now is the time for all good men " +

"to come to the aid of their country " +

"and pay their due taxes.";

System.out.println(s);

System.out.println("indexOf(t) = " + s.indexOf("f));
System.out.println("lastlndexOf{(t ) " + s.JastlndexOf("’f));
System.out.println("indexOf(the) = " + s. indexOf("the"));
System.out.println(" lastlndexOf(the) =" + s ]astlndexOf("the"));
System.out.println("indexOf{(t, 10) = " + s.indexOf("’f, 10));
System.out.println("lastlndexOf{(t, 50) =" + s.]astlndexOf("f, 50));
System.out.println("indexOf(the, 10) = " + s. indexOf("the", 10));
System.out.println("lastlndexOf{the, 50) = " + s.lastlndexOf("the", 50));

1
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Huxe npuBeneH pesyibraT paboThl 9T0 mporpaMmbl. O6parnuTe BHIMAaHNE Ha TO, YTO MHEKCHI
B CTpPOKaX HaUMHAIOTCA C HYJIA.

Now is the time for all good men to come to the aid of their country
and pay their due taxes.

indexOf{(t) = 7

lastlndexOf(t) = 87

indexOf{(the) = 7

lastlndexOf{the) = 77

indexOf(t, 10) = 11

lastlndex0f{(t, 50) = 44

index0f(the, 10) = 44

lastlndex0f(the, 50) = 44

B03MOXHO, HECKOJIBKO HEOXXUAAHHO 0COOEHHOCTHIO Kilacca String sBiseTcs TO, UTO 3K3eM-
IUIIPBI 9TOTO Kjlacca He Mozym Ovbimb uzmeHeHvl nocie ux co3oanus (immutable). OgHako aT0 He
CO31aéT OrpaHMUEeHNIT AJI UX MCIIOIb30BaHMS, IIOCKOIBKY BCE METObI, KOTOpPbIE HOJDKHBI ObLIN
ObI M3MEHSATH CTPOKY, IIPOCTO CO3[AI0T HOBYI0 MOAU(PUUMPOBAHHYIO CTPOKY, OCTABIISISI MICXOTHY IO
6e3 nsmenenuit. [loscHuM paboTy 3TOr0 MexaHM3Ma Ha IpUMepe:

String s = "abed";
s = s.toUpperCase();

3mecs meron toUpperCase() co3maér HOBYIO CTPOKY, COREPIKaIIlyIo ITOCIe0BATEIbHOCTh CYIMBO-
n0B "ABCD", 1 Bo3BpaliiaeT CChUIKY Ha 3Ty CTPOKY, KOTOpasi IIPIICBAMBAETCS IIepEMEHHOII S, CTapoe
3HauUeHIe IepeMeHHOII TepsieTcs. MIcxomHast CTpoKa OCTaéTcsl B HEM3MEHHOM BUJIE 11, IIOCKOJIBKY
Ha Heé OOoJIbllle He 0CTAJIOCh OOBEKTHBIX CCHUIOK, OyIeT yaaneHa cOOpIIKOM Mycopa.

Mopudnxaims CTpOK Py KOIMPOBAHU

ITockobKy 0OBEKTHI KiIacca String Heb3st M3MEHSTh, BCIKUII pas, KOTAa BaM 3aX0UeTCs MOM-
buipoBaTh CTPOKy, npuaeTcs JIubo KonmnpoBath ee B 00bekT Tuna StringBuffer, mu6o mcmomns-
30BaTh OAVH W3 OIMCHIBAEMBIX HIDKE METOHOB Kjacca String, KOTOpbIe CO3[JAl0T HOBYIO KOIIMIO
CTPOKM, BHOCS B Hee BAIIM M3MEeHEeHs.

substring

Brr MoskeTe m3BJIeUb ITOACTPOKY U3 00BeKTa String, mcronas3ys Metox substring. 9tor MeTox
CO3/1aeT HOBYIO KOIIVIO CIMBOJIOB 13 TOTO AMalla30Ha MHIEKCOB OPUTMHAIBHO CTPOKY, KOTOPBIII
BBI YKa3aJIy IpU BbI30Be. MOXXHO yKa3aTh TOJIBKO MHAEKC IIEPBOTO CUMBOJIA HYKHOI ITOACTPOKN
— rtorpa OyayT CKOIMPOBAHBI BCe CMMBOJIBL, HAUMHAS C YKa3aHHOIO I [0 KOHIA CTpoKu. Taxke
MO’KHO YKa3aTh U HaUYaJbHBIN, I KOHEUHBIIl MHAEKCHl — IIPU 3TOM B HOBYIO CTPOKY OYAYT CKO-
MIMPOBAHbBI BCE CMMBOJIbI, HAUMHAS C IIEPBOTO YKA3aHHOTO, U A0 (HO He BKJIIOUAas €ro) CMMBOJIA,
3a/TaHHOT0 KOHEUHBIM IH/EKCOM.

"Hello World".substring(6) -> "World"

"Hello World".substring(3,8) -> "lo Wo"

replace

Metony replace B kauecTBe IapaMeTpOB 3aJAIOTCS ABa CUMBOJIA. Bce CMBOJIIBI, COBIIaaIOIIIVIe
C ITepBBIM, 3aMEHSIOTCSI B HOBOJI KON CTPOKM Ha BTOPOI CMMBOJL

"Hello".replace('l' , 'w') -> "Hewwo"

toLowerCase n toUpperCase

Sra mapa MeTO0B IIpeobpasyeT BCe CUMBOJIBI ICXOXHOI CTPOKY B HVKHMI ¥ BepXHUIL PETUCTP,
COOTBETCTBEHHO.

"Hello".toLowerCase() -> "helloHello".toUpperCase() -> "HELLO"

trim

U, HakoHew, MeToq trim yGupaer 13 MCXOJHO CTPOKY BCe BeAYIIME U 3aMbIKAIOII[VIE ITPOOEJIBL.
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int length() IMonyueHue AIVHBI CTPOKU

char charAt(int index) H3Bieuenne cuMBoIa

char[] toCharArray() ITonyueHue CTPOKM B BMJie CMMBOJIBHOTO MacCHBa
boolean equals(String str) CpaBHeHUE CTPOK HA PABEHCTBO

boolean equalsIgnoreCase(StringGpgBHenue cTpok 6e3 yueTa perucrpa

int compareTo(String str) Jlexcukorpadmnueckoe cpaBHEHIE CTPOK

int compareTolgnoreCase(String lekcukorpaduueckoe cpaBHeHMe CTPOK Ge3 yuera perncrpa
boolean startsWith(String prefix)[IpoBepka, HauMHaeTCS I CTPOKA € 3aJAHHOI ITOCTPOKI
boolean endsWith(String suffix) IIpoBepka, 3akaHuMBaeTCs M CTPOKA 3aXAHHOI IIOACTPOKOIL

int indexOf(String subStr) [Tonck mepBOTo BXOKIEHUS ITOACTPOKM B CTPOKE C HAUaIa CTPOKM/C 3a-
int indexOf(String subStr, MAHHOM IIO3ULINN

int fromIndex)
int lastIndexOf(String subStr)  ITomck mocieqHero BXoXXAeHNs IIOACTPOKY B CTPOKe C Hayaia CTPOKI/C
int lastIndexOf(String subStr,  3amaHHOIT MO3ULUHK

int fromIndex)

String substring(int beginIndex, ITomyuenne moxcrpoxu (cumBou endIndex He BXOZUT B IOACTPOKY!)
int endIndex)
String substring(int beginlndex) IToxyueHue xBocTa CTPOKU

String concat(String str) KoHxkareHamus cTpox

String toUpperCase() IIpeoGpasoBaHme CTPOKY K BepXHEMY/ HIDKHEMY PETUCTPY
String toLowerCase()

String trim() Yn@aneHne BeQyIux 1 3aBepIIAOIINX IIPOOETIOB B CTPOKe
String replace(String target, 3aMeHa IMOJCTPOKM IPYTOi CTPOKOI

String replacement)

boolean matches(String regex) IIpoBepka CTpOKM Ha COOTBETCTBIUE PETYJIIPHOMY BBIPAKEHIIO
String replaceFirst(String regex, 3ameHa IepBOil IOACTPOKM/BCEX MOACTPOK, COOTBETCTBYIOIINX pery-
String replacement) JIIPHOMY BBIPa’KEHIIO, 3aJaHHO IIOJCTPOKOIL
String replaceAll(String regex,
String replacement)
String[] split(String regex) Pas6ueHne CTpOKM Ha IMOACTPOKM (pa3esINTeNN 3aRaI0TC PEryISIPHBIM
BBIpaKEHUEM)

Tabnumna 9.1. OcHoBHbBIE MeTOBI Kilacca String

“Hello World “.trim() -> "Hello World"
OcHoBHBIE METOMIBI Kiacca String npuBeeHs! B Tabr. 9.1.

9.2. Perynsapnbie BbIpakeHHUs. PeryidapHble BBIpOKEHNS - 9TO BBIPaKEHUsA, ONNCHIBAIOLIIVIE
CTPYKTYPy TEKCTOBOJI CTPOKM C JMICIIOJIb30BaHMEM OOBIUHBIX CYIMBOJIOB VI MemMAacuMeE0yI06, OIIpe-
JEJSIOIIMX CBOJICTBA CTPOKM B I[eJIOM MM €€ OTHeIbHBIX yacTeil. CpeacTBa cTaHAapTHON Omo-
JIMOTEKN Java II03BOJIAIOT BBIIIOJIHATD IPOBEPKY CTPOK HA COOTBETCTBIE 3aJaHHOMY PEryIapHOMY
BBIPKEHHIO, a TAKXXe OCYILECTBIATh 3aMeHY IOACTPOK, YAOBIETBOPAIOINNX PEryIapHBIM BbIpa-
JKEHUAM, APYTYIMHU IIOACTPOKaMI.

OcHOBHBIE METAaCUMBOJIBI, JICIIOJIb3yE€MbIe B PETYJISAPHBIX BBIpAKE€HIAX B Java, IIpMBEJE€HBI B
Tabi. 9.2. [IpuMepsI peryISHBIX BhIpaKeHII IIPUBeAeHbI B Ta0II. 9.3.

11 MpoBepKM CTPOKM Ha COOTBETCTBME 3aJJaAHHOMY PETYJIAPHOMY BBIPAKEHUIO MICIIOIb3yeTCS
METO[,

‘ boolean matches(String regex)

Kiacca String. 3aMeTyM, UTO IOCKOJIBKY OH IIPOBEPSIET 6CH0 CMPOKY HA COOTBETCTBIE PETYIIPHOMY
BBIPQ)KEHIIIO, TO MICIIOIb30BaHMe CUMBOJIOB <<X>> 11 <<$>> B 3TOM CiIyuae M3IUIIHE.
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MeTtacumsoii(b1) 3nauenne
\ o6o3HaUeHNE CITENMATBHOTO CMMBOJIA TN SKPAHUPOBAHME OOBIUHOTO
JI060J1 CUMBOJI, KpOMe OTpaHIUNTeNell CTpoKu (<<\n>>, <<\r>> u mp.)
| BBIOOP OIHOTO M3 ABYX PETYIAPHBIX BHIPAKEHUIT
[] OIVH M3 CUMBOJIOB, BXOASIMX B 3aJaHHBIII HA00p
[X] OZVH M3 CUMBOJIOB, He BXOMSIIIMX B 3aJaHHBIII HA00p
[--] ONVIH M3 CUMBOJIOB, BXOIAIIMX B OMAIIa30H
X MpU3HAK HAUaJa CTPOKU
$ IpMU3HaK KOHLIA CTPOKM
* HOJIb U 6oJiee IpenbIyIX CIMBOJIOB
+ OfMH U GoJiee IPeIbIAYIINX CUMBOJIOB
? HOJIb VIV OJVH MPEBIIYIIIT CUMBOJ
{k} POBHO k mpeapIAyILNX CUMBOJIOB
{k} He MeHee k IIpeIpIIyIuX CIMBOJIOB
{k,m} He MeHee k 1 He Goylee m MPeObIAYILIUX CHUMBOJIOB
O TPYIIMPOBKA/COXpaHEHEe CTPOK, COOTBETCTBYIOIINX PETYIAPHBIM BhIPOKEHUAM
\k k-s1 coxpanénHnas rpymnmna

Ta6muma 9.2. MeTacMBOJIBI PeTyJIIPHBIX BBIPaKeHMII

PerynapHoe BeIpaxeHUE

3HaueHNE

abc|def
a.c
https?://
Ka.xz$

[A--Z]+
[X0--9]{5.}

A\
(-+)all

I10CJIeOBATEBHOCTh CUMBOJIOB <<abc>> mnn <<def>>

CUMBOJIBI <<a>> I <<C>>, pa3feJIéHHbIE JI0ObIM CIMBOJIOM
[10CJIeOBATENBHOCTh CUMBOJIOB <<http://>> mau <<https://>>.

CTpOKa, HAUMHAIOIIASICS C CMMBOJIA <<a>> ¥ 3aKaHUNBAIOIIASICS CUMBOJIOM
<<7>>

HEIyCTasl [I0CJIe0BATEIbHOCTD IIPOIMICHBIX JIATUHCKUX OYKB
[OCIENOBATENLHOCTh HE MeHee YeM U3 IIATY CUMBOJIOB, HE SBJIIOLLIMIXCS
uudpamu

[IOCJIEOBATENBHOCTh CIMBOJIOB <<...>>

IIBe OJMIHAKOBBIE IIOCTPOKY, Pa3ieIéHHbIE CUMBOJIOM <<a>>

Ta6nuna 9.3. [IpumMeps! peryasipHbIX BbIpaKeHMIT

62




Cienyromye MeTOIbI 3aMEHSAIOT COOTBETCTBEHHO IIepBOE I BCE BXOXKAECHMSA NOOCMPOKU, COOT-
BETCTBYIOILEN PETYIAPHOMY BBIPpAKEHUIO:

String replaceFirst(String regex, String replacement)
String replaceAll(String regex, String replacement)

HanpumMmep, cieqyrommii orepaTtop 3aMeHseT MHOT'OTOYle, HaxodIIleecsd B KOHIe CTPOKI, BO-
IIPOCUTEIbHBIM 3HAKOM:

‘ someString.replaceFirst("\\.\\.\\.$", "?");

[TOCKOIbKY CUMBOJI <<.>> SBJISETCI METACUMBOJIOM, TO Il TOTO, UTOOBI UCIIONB30BATh €0 KaK
OOBIUHBII CUMBOJL, €r0 CJIeyeT SKPAaHUPOBATh CUMBOJIOM <<\>>. OHAKO MOCIeTHUIT CUMBOJI UC-
II0JIB3yeTCsI B Java 11 0003HaUeHMs CITeMaTbHBIX CIMBOJIOB (TaKIX, KaK <<\n>>), I03TOMY TaK-
Ke IOJDKEH DKPAHMPOBATHCS: <<\\.>>.

B sameraroiier CTpoKe MOKHO MCIIOJIB30BATh METACUMBOJ <<$>> ¢ IIOCIIeAYIOIINM HOMEPOM,
0603HAUAIOLINIT COOTBETCTBYIOIIYIO TPYIIY B 3aMeHsieMoi1 crpoke. Harpumep, cieqyromuii ore-
paTop 3aMeHsIeT yIIOBbIE CKOOKM B CTPOKE KBAIPATHBIMIL, I[P 3TOM COJIEPKUMOE CKOOOK OCTAéTCs
MIpeXHIM:

‘ someString.replaceFirst("<(+)>", "[$1]");

CrenyeT yUnTBHIBATh, UTO €CII B CTPOKE COEPIKUTCS HECKOJIBKO OTKPBIBAOIIMX U 3aKPHIBAIOIIINX
YIJIOBBIX CKOOOK, TO 3aMeHeHbI OyayT IepBas OTKPBIBAIOIIAS U IOCIENHSs 3aKphIBAOIIAsd, I10-
CKOJIBKY I1a0JIOHY <<.'>> COOTBETCTBYET JIF000e KOJINUECTBO JIIOOBIX CHUMBOJIOB, B TOM UIICIIE BCE
BJIOKEHHBIE CKOOKIL.

Merton

‘ String[] split(String regex)

IIO3BOJIAET paS6I/ITb CTPOKY Ha IIOACTPOKM, VICITIONb3Yd OJIA OIIMCAHS paSIIeJII/ITeJIeIZ PETYyJJIApHBIE
BBIpAKE€HIA. PeBy,TIbTaT 3aIIVIChIBAETCA B CTpOKOBOI?I MacCCUB. HaanMep, OoIrepaTop

‘ String[] m = "abc:::de:f::gh".split(":+");

3aIlOJTHUT MAacCUB M CTpoKaMu <<abc>>, <<de>>, <<f>> u <<gh>>.

B 3akiroueHme OTMETUM, UTO PETYISPHBIE BBIPAYKEH IS, [10-BUIMMOMY, IBJITFOTCSI CAMBIM MOLILI-
HBIM MHCTPYMEHTOM 006pabOoTKI CTPOKOBBIX JAHHBIX, U X BO3MOXKHOCTY 3HAUUTEIHHO LIVIPE, UeM
9TO YaJIOCh IT0OKa3aTh Ha IPUBEAEHHBIX IpuMepax. Bosee monHyo0 nHPOPMAIIIO O PETYIIPHBIX
BBIP@KEHISAX MOKHO IIOJYUYUTh B KHure [?].

9.3. IIpeo6pa3oBaHUeE K CTPOKE U oIleparus KOHKaTeHaruu. Kiacc String siBnseTcsa B Heko-
TOPOM CMBICJIe VICKIIOUMTEIBHBIM KJIACCOM B Java, IIOCKOJIBKY JIF0OOJ THUII JaHHBIX MOXKET OBITh
npeoOpa3oBaH K HeMy. [y MPUMNUTUBHBIX TUIIOB TaKoe IIpeoOpa3oBaHye HaéT UX eCTeCTBEHHOe
CTPOKOBOE IIpeCTaBIeHNE, 1T 00beKTOB BhI3bIBaeTcs MeTo toString(), onpemeé HHBII B KIacce
Object u, ciemoBaTeIbHO, IPUCYTCTBYIOIINII B IFOOOM Kitacce Java.

JI7151 CTpOK ompeiesieHa olepanysd KOHKaTeHaIy, o003HauaeMast 3HaKOM +. 9To OMHapHad oIle-
paums, onMH U3 apryMeHTOB KOTOPOJ JOJDKeH MMeTh Tuml String. OHa ocyIiecTBiIseT aBTOMaTH-
yecKkoe IpeoOpasoBaHMe APYroro apryMeHTa K Tuiy String (eciam 3To HeoOXORMMO) U CINSHIIE
IIOJIyYEHHBIX CTPOK. 3aMeTUM, UTO 3TO eQMHCTBEHHBII CIyuail, Korjga Ipeobpa3oBaHue K CTPO-
Ke ocylecTBisercs HesBHO. CyIllecTByeT TakKe oIepalys KOHKaTeHAllU! C IIPUCBAaBaHUEM +=,
IIEePBBIIT ApTYMEHT KOTOPOII TOJKEH MMeTh TuIl String (1 o6s13aTennbHO ObITH [value), a Bropoit Mo-
KeT OBITh IIPOM3BOJIBHBIM. [Ipu BBIITOTHEHNY OIlepaliyl OH OyJeT mpeoOpa3oBaH K Tuiy String.

[IpmBenéM mpuMep MCIIOIB30BaHMSA IpeoOpa3oBaHMSI K CTPOKE M OIlepaliiyl KOHKaTeHaI[MM.
JI71s1 Kitacca <<TOYKa IJIOCKOCTY>> MOYXHO OIIPeeNINTh OIePaLIo peoOpa3oBaHMs K CTPOKE Clie-
AyoouM o6pasom:
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class Point

{

private double x, y;
public String toString|()

{

}
public Point(double _x, double _y)

{

"on

return nin + X+ , + y + ")n;

X=_Xy=_Y;

}

3meck aBTOMaTHUecKoe peobpasoBanue BenyunH tuia double k crpokaM ocylecTBiIseTCS B BBI-
paxeHun omeparopa return. Onpenenénusplit Beiire Mmetox toString() Moxer GbITH MCIIOTB30BaH
CIIeyIOILM 00pa3oM:

Point p = new Point(2.0, 5.0);
System.out.println(p); // BerBogHaskpau: (2.0, 5.0)

Jl1st TOro uto0BlI IMOJYYUTH M BBIBECTU Ha IKpPAH CTPOKOBOE IIPECTaBIeHNE OOBEKTa, METO[
println() Be13siBaer Meton toString() knacca Point.

Wuorga tpebyeTcst yIpaBiasTh BUJOM CTPOKOBOIO IIPEACTAaBIeHN. [[JIs 9TOro MOKeT ObITH IiC-
oJIb30BaH crarmueckuit meror format() kiacca String:

‘ static String format(String format, Object. . . args)

On npmHUMaeT GopMaTHYIO CTPOKY I IIepeMeHHOe KOJIIYeCTBO BEIPAKEHNIT I ITpeobpasyeT X B
CTPOKY B dpopMarTe, oIpeieIEHHOM GopMaTHOI cTpoKoii. [IpaBmita HanmcaHns GopMaTHOI CTPOKMI
B 1I€JIOM COOTBETCTBYIOT IIpaBMiIaM HamycaHus ¢popmarHoii ctpoku ¢pyukiun printf() B s3pike C.
Hanpumep,

‘ System.out.println(String.format("%04d%4.1f", 25, 3.58));
BeIBegeT <<0025 3.6>>.

9.4. Kiacc StringBuffer. Knacc StringBuffer npennasnauen mis pa6oTsl ¢ MogUQpuUIMpyeMbl-
My ctpokamu. Kaxapiii 0ObeKT 9TOTO Kiacca COAEpPKUT HEKOTOPBI Oydep, XpaHIIIUIT CTPOKY.
[Ipn n3MeHeHMAX CTPOKM pasMep Oydepa MOKeT aBTOMATIUUECKI U3MEHIThCA.

Kax npasuiio, ncronp3oBaHme 00beKToB Kinacca StringBuffer B mporpammax He sBisercs HeoO-
XOIVIMBIM, IIOCKOJIBKY BCE Te jKe OIlepalliii MO>KHO BBIITOJHUTb, VICIIOJNB3ysI OOBEKThI Kjacca
String. OmHaKO B HEKOTOPBIX CIIy4asx UCIoIb30oBaHNe Kiacca StringBuffer moserraer agpdexrns-
HOCTB IIPOTPaMMBI, IIOCKOJIBKY II03BOJIsIET M30eKaTh MHOTOKPATHOTO KOIIMPOBAHVS MOAVUQIIIIN-
POBaHHBIX CTPOK.

J71s1 co3maHus sK3eMILTIpoB Kiacca StringBuffer ncnoneayrorcs ciaenymomye KOHCTPYKTOPBI:

StringBuffer()
StringBuffer(int capacity)
StringBuffer(String str)

[TepBBIe gBa M3 HUX CO3MAIT 00BEKT, XPAHAIINIL ITyCTYI0 CTPOKY C HAaYaJIBHBIM OyhepoM MINHEI
16 B mepBOM Cily4dae I 3aJaHHOJ [UIMHBI BO BTOPOM ciiyuae. TpeTuii KOHCTPYKTOp MHUIIMAIA3YI-
pyer 6ydep 3amanHoit cTpokoit. Pasamep G6ydepa B 9TOM ciiyyae yCTaHABIMBAETCI PABHBIM JJIMHE
CTPOKH, yBEeJIMYEHHO Ha 16.

OcHoBHbIe MeTobI Ki1acca StringBuffer npuBenens! B Tabu. 9.4.
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int length() [TonyueHnme AIMHBI CTPOKHU

char charAt(int index) WsBieueHnne cuMBoIa
char setCharAt(int index) H3meHeHME CUMBOJIA
StringBuffer append(String str) [oGaBeHne CTPOKM K KOHIY (CYLLECTBYIOT mepe-
StringBuffer append(int i) Ipy’KeHHbIe BepCUM IJIS BCeX IPUMMUTUBHBIX TU-
StringBuffer append(Object obj) noB u Tuna Object)
StringBuffer insert(int index, BcTaBka cTpoKM B 3alaHHYIO MO3ULINIO
String str)
StringBuffer delete(int beginIndex, YnaneHne moacTpoxu
int endIndex)
StringBuffer replace(int beginIndex, 3amMeHa OJHOI IOJNCTPOKN IPYTOi
int endIndex, String str)
StringBuffer reverse() OGpariieHne CTPOKU

Tabmuita 9.4. Meronps! knacca StringBuffer

B ornmume or mMeromoB MomudmKanyuu CTpoK Kiacca String, aHaJIOrmMuHble METOABI KiIacca
StringBuffer nsmeHs0T UMEHHO TOT 9K3eMILIAP 0OBEKTA, HA KOTOPOM OHU BBI3bIBaIOTCS. [Ipu aTOM
OHII BO3BPAII[AOT CChUIKY Ha 9TOT 00beKT (this). [Tlocienuee caenano st Toro, 4To6bI MOXKHO OBI-
JI0 0OBbeAMHATH HAOOP IOCIIEeNOBATENBHBIX OIEPALIUIT HALl CTPOKON B OJHO BBIPA)KEHIE MTOTOOHO
TOMY, KaK 9TO CI[eJIaHO B CTaHIapTHOI 6ubiamoreke s3bika C:

StringBuffer sb = new StringBuffer("abcd");
sb.append("ef").reverse();
System.out.println(sb); // BerBoguTHasKpaH: fedcha

Briemem B aiin Bce mpemyiokeHus AuyHHee 10 CJIOB, 3aKaHUMBAIOIIMECS TOUKOIL, Ile CJIOBa
pasgeseHsl mpobeaMy U 3alIIThIMIA.

public static void main(String([] args) {
// TODO code application logic here
String s, buf="";
try {
BufferedReader in = new BufferedReader(new FileReader("data.txt"));
PrintWriter out = new PrintWriter("rezult.txt");
while ((s = in.readLine()) != null) {
if(s.indexOf(".")==—1){
buf+=s+"\n";
}
else {
while(s.indexOf(".")!=—1) {
buf+=s.substring(0, s.indexOf("."));
if(buf.split("[ ,]+").length>10)
//String[] a=buf.split("[ ,]+");
out.print(buf+".");
buf="";
s=s.substring(s.indexOf(".")+1);
}
buf=s+"\n";
}
}
out.close();
in.close();
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} catch (IOException e) {
System.out.println("Ommn6ka BBoxaBsIBona/");

}
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10. KonTeriHepnl

10.1. O630p KoHTeITHepOB. KoHmeliHepamu Ha3bIBAIOTCI OOBEKTHI, CIIOCOOHBIE XPAHUTH APY-
rue 06bekThl. OHM Pa3aMUaOTCsI CIIOCOOOM OpPraHM3aI(My, BpeMeHeM BBIITOJTHEHNS OCHOBHBIX
omneparuit (qo6aBiIeHNsI, M3BJIEUEHNS U YAAIEHNS 9JIeMEHTOB), a TaKXKe ITOAAeP>KMBAEMBIMIU CIIO-
cobamm 06X0/1a 9JIeMEHTOB KOHTEIHepa.

KoHreliHeps! B Java MOKHO pasmesinTh Ha TPU IPYIIIbI: MACCUBBI, KOJUIEKIMI I ACCOLIIATUBHBIE
MaccuBbI. MaccuBbI GBI pacCMOTpeHBI paHee. VX OTIMUNTENIBHON UepTOIl SIBISETCS HEBO3MOXK-
HOCTb M3MeHEeHIs pa3MepOB II0CiIe Co3aHms. Bece ocTanbHble KOHTEIHEPHI B Java AMHAMIYECKI
U3MEHSIOT CBOI pa3Mep Ipu K00aBIeHNUN U YOATEeHUN SJIEMEHTOB.

Camy0 MHOTOUNCIIEHHYO IPYIIITy KOHTETHEPOB 00pasyIoT Korekyuu. Bee Kiacchl-KOMIeKInn
B Java ABISIOTCA napamempusosanhvimu turiamu (generics). [lapameTpr3oBaHHBIN TUII - 9TO KIJIACC
nian nHTepdelic, MMEIINIT TapaMeTp - UM TUIIA, KOTOPOe TOJDKHO 3aaBaThCs IPU CO3TaHUN
00BekToB. [TapamMeTprn3oBaHHbBIE TUIIBI HATTOMUHAIOT 11a610HBI C++ U NpeqHa3HaUeHbI B IIEPBYIO
ouepenp IS TOTrO, UTOOBI 0OecreunTh KOHTPOJIb IIPABIIBHOCTY TUIIOB Ha 3Tare KOMITVIISLIAIL.
OHu mpeacTaBiIsg0T cO00JI OUeHD TMOKIIL U B TO K€ BpeMsI CJIOKHBINT MeXaHU3M.

[TapameTpOM KJIacCOB-KOJUIEKIMIT Java sSIBIISETCS TUI 00BEKTOB, KOTOPbIE OHI MOTYT XPaHUTh
(3mech u Bciomy HIDKe 9TOT TuIl 0603HaueH OykBoii E). [TapameTrp MoskeT ObITH TOJIBKO KJIACCOM I
naTepdeiicom. [ xpaHeHU B KOJUIEKIMIX MaHHBIX IPUMUTUBHBIX TUIIOB CJIEAYeT MCIOJIb30-
BaTh KJIACCHI-O0EPTKIL.

Kraccpr-o6epTin

Bo MHOrux ciyuasx mpernouTuTesbHell paboTaTh MMEHHO ¢ 00beKTaMMI, a He C IPUMUTUB-
HBIMU TUIIaMIU. Tak, Hanpumep, IpY UCIOIb30BAHMY KOJIIEKIIMII IIPOCTO HEOOXOAMMO 3HAUEHS
MPUMUTUBHBIX TUIIOB IIPEICTABISATH B BU€E OOBEKTOB.

Jl71s1 3TUX 1eselt u mpeqHa3HAUEeHBI TaK Ha3bIlBaeMble KJIACChI-00epTKH. [l Ka)KI0ro mpumn-
TUBHOTO TIIIA Java CYILeCTBYeT CBOJI Kacc-obepTka. Takoil Kiacc SBJsSeTCsI HeM3MeHsIeMbIM (eciu
HeoO0X0aUM O0BEKT, XPAHSIIIUIT Pyroe 3HaUeHNe, ero Hy)KHO CO3[1aTh 3aHOBO), K TOMY e 1MeeT
aTpuOyT final - oT Hero Hesb3s HaclIeqOBaTh Kiacc. Bee kitacceI-obeptku (kpome Void ) peannsy-
10T nHTepderic Serializable, mosTomy 06BexTHI MH060TO (KpoMme Void ) kitacca-o6epTKu MOTYT OBITH
ceprann3oBaHsbl. (Cepuaamsaius 3T0 IPOLeCC COXPAHEHNS COCTOSIHMS 00beKTa B II0CJIe{0BATENb-
HOCTBH 0ailT; Jeceprann3aiys 3TO MPOoLecC BOCCTAHOBIEHMS 00BeKTa, 13 3TUX 6aiit. [loyskeH ObITh
yHUBepCaTbHBIN U 3¢ (PeKTUBHBIN IIPOTOKOI Iepenaun 00beKTOB Mexay KomoHeHTamu. Cepu-
anusanus CO3qaHa I 3TOTO, ¥ KOMIIOHEHTHI Java MCIIOJb3YIOT 9TOT IIPOTOKOJ MJIS Ileperayun
00'BEKTOB.)

Knaccer-obeprku: Byte, Short, Integer, Long, Float, Double, Character, Boolean. Bce xmaccsi-
06epTku peanusyoTt nHtepgeiic Comparable. Bce kiracchI-o6epTKM UMCIOBBIX TUIIOB IMEIOT METO
equals(Object), cpaBHUBaOIINIT MPUMUTIBHBIE 3HaueHNs 00bekToB, hashCode(), toString(). Taxske
KJIaCChI-00EPTKI COMIEPrKAT CTaTMUECKIIEe METOBI IS obecrieueH s Y {00HOT0 MaHITy IMPOBAHS
COOTBETCTBYIOLIVIMY IPUMUTUBHBIMIU TUIIAMH, HAIIpUMep, IIpeobpa3oBaHye K CTPOKOBOMY BUIY
(toString()).

Yto Takoe XeHI-Kom?

Xaur-¢pyHKIny 970 PyHKINY, IpefHA3HAUEHHBIE IJIs CXKATUs IIPOM3BOIBHOIO COOOIIIEHIS VI
Habopa aHHBIX, 3aMIMICAHHBIX, KaK IPAaBIJIO, B JBOMUHOM ayndaBuTe, B HEKOTOPYIO OMTOBYIO KOM-
OuHaIMI0 GUKCUPOBAHHOI MJIVHBI, HA3bIBAEMYIO CBEPTKOI. X3II-QYHKINU UMEIOT pa3HooOpas-
HbIe NIPMMeHeHNs [IPU MPOBedeHNN CTaTUCTUUECKNX 9KCIIEPUMEHTOB, IIPU TeCTUPOBAHUN JIOTU-
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YECKIX yCTPOIICTB, TP ITIOCTPOEHUN aITOPUTMOB OBICTPOTO ITOMCKA U IIPOBEPKM 1{EJIOCTHOCTH 3a-
mceit B 6asax JaHHBIX, B CUICTEMAaX 3all[UTHI.

B o611eM ciryuae 0fHO3HAUHOTO COOTBETCTBISI MEK/IY MCXOAHBIMIL JTAHHBIMMI U X€III-KOAOM HET
B CIWJIy TOTO, YTO KOJIMUECTBO 3HAUEHMIT Xell-QyHKUUIT MEHbIIIE, UeM UICIO BAPMAHTOB 3HaUe-
HUIT BXOJHOTO MaCCUBA; CYIIECTBYeT MHOKECTBO MACCUBOB C PA3HBIM COHEPKMMBIM, HO AIOLIIUX
OJMHAKOBBIE XeII-KOIbI - TaK Ha3bIBaeMble KOJIM3NY. BeposTHOCTh BOSHUKHOBEHUST KOJLIM3WIL
UrpaeT HEMAJOBKHYIO POJIb B OLIEHKe KauecTBa Xell-QyHKIMIA.

Cy1iecTByeT MHOXECTBO QJITOPUTMOB XEIIMPOBAHUS C PA3JIUUHBIMU CBOVICTBaMU (paspsj-
HOCTb, BBIUMCIUTENbHAS CIOKHOCTh, KPUIITOCTOMKOCTD M T. IT.). BRIGOp TOV mMiam MHOM Xeli-
byHKIUM ompepensercs creluUKON perraemMoil 3amaun. IIpocTeiummm nprMepaMy Xeli-
GYHKIMIT MOTYT CIIYKUTHh KOHTPOJIbHAS CyMMa.

Xoporras xenr-QyHKIMS TOJDKHA YIOBIETBOPATH ABYM CBOJICTBaM: OBICTPO BBIUMCISATHCS; MU-
HUMM3MPOBATH KOJMUECTBO KOJUIU3UIL.

B Java HaGop maHHBIX - 9TO OOBEKT, XEII-KOJ 3TO LEJIOUNCIEHHBIN pPe3yIbTaT paboThl METOA,
KOTOPOMY B KauecTBe BXOIHOTO IIapaMeTpa IepeaaH oobeKT. Bee Kiracchl HacaenyoT 6a3oByIo pe-
anmsanuio hashCode() kmacca java.lang.Object, Ho syuire mepeomnpenessaTs 3TOT MeTOA A Oosee
adpdexTnBHOM 00paboTky crrenudpuuecknx nanHbix.Meron hashCode() BosBparjaer sHauenue int
(4 Gaifra), KOTOpOE SIBISETCS YMCIOBBIM IIpeICTaBIEeHIEM 00BbeKTa. ITOT X3II-KOM MCIIONb3YeTCs,
Hanpumep, KoJUIeKmsamu it 6osiee 9pPeKTMBHOrO XpaHeHMsI JaHHBIX I, COOTBETCTBEHHO, Botee
OBICTPOTO JOCTyIIA K HUM.

public class Main {
public static void main(String[] args) {
Object object = new Object();
int hCode;
hCode = object.hashCode();
System.out.println(hCode);

}

B pesysbrare BHIOTHEHMS IPOTPAMMBbI B KOHCOJIb BBIBEIETCS Liesioe 10-T1 3HAUHOe UMCIIo. ITO
YIICJIO ¥ eCTh Hallla OMTOBas CTpOKa (PUMKCUPOBAHHOI MINMHBI. XeII-KOd 3TO YUCIO, Y KOTOPOTo
€CTh CBOIJI IIpejiell, KOTOPBIIL IS java OrpaHMUeH IPUMUTUBHBIM [eJIOUMCIEHHBIM TUIIOM int.

Ecnn B Java Ber ncnonb3yere 00beKT COOCTBEHHOTO KJIacca B KaueCTBe HAIIOJIHUTEIS I KOJI-
nexunit HashSet, HashMap, Hashtable viu 1:0651x pyrix KoJuleKImii, KOTOpble XpaHAT 00 beKThI
B rpymmax, To Bam raxke HeoOxoaumo nepeonpenenuts meron hashCode(). 9to Heobxogmmo mist
IPaBUJIBHOI 1 OoJee 3¢ deKTUBHOM paboThI ¢ KOJJIEKIUIMI. TaKkKe Bcerga HeoOXOOUMO Iiepe-
onpenensats Meton hashCode() ecin Ber nmepeonpenennnu meron equals().

st omHOTO M TOTO Xe 06bekTa MeTox hashCode() moyrkeH Bo3BpaliaTh OQHO U TO )Ke 3HaUeHIe
B TeueHUN Bcell "KusHn"oobekra. Cienyer MOHMMATh, YUTO MHOXKECTBO BO3MOKHBIX XeIlI-KOIOB
OrpaHMYEHO MIPUMNUTUBHBIM TUIIOM int, a8 MHOXeCTBO 00'b€KTOB OIPaHIYEHO TOJbKO Halleir ¢paH-
tasueit. Orciona cienyer yrBepxaeHmne: MHOXeCTBO 06'b€KTOB MOIIIHEE MHOYKECTBA X€II-KOIOB.
M3-3a 3TOTO OrpaHMUeHNs, BIIOJTHE BO3MOKHA CUTYALVS, UTO XeII-KOIbI Pa3HbIX 00'bEKTOB MOTYT
COBITACTb.

31ech rIIaBHOE ITOHATH, YTO: EC/IN Xel-Koapl pa3Hele, TO U BXOJHbIE 00BEKThI TAPAHTIPOBAHHO
pasHble. Eciiu xeIr1-Koabl paBHBI, TO BXOJHbIE 00OBEKTHI He BCET/1a PaBHBI.

Curyanus, Korja y pa3HbIx 00beKTOB OAMHAKOBBIE XeIII-KObI Ha3bIBAETC s KOJIIn3meit. Bepost-
HOCTh BO3HMKHOBEHMS KOJUIM3UY 3aBUICUT OT VMICIIOJIB3YE€MOTO aJITOPUTMA TeHepalny Xell-Koaa.
[Ipu BBIUMCIIEHUN X3LI-KOAA Mg 00BeKTOB Kiracca Object mo ymomuanuio mcrnonb3yercs Park-
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Miller RNG anroputm. B ocHOBY pa6oThI JaHHOTO aJITOpPUTMa IIOJOXKEH TeHepaTop CIy4YailHBIX
yycell. ITO 03HAYAET, YTO IIPY KAKAOM 3aIlyCKe IPOrpaMMBbl Y 00beKTa OyIeT pasHbIil X3II-KO.

PaccmorpuM Gostee mogpoOHO HEKOTOPBIE M3 KJIACCOB-00EPTOK.

Integer

Hambomnee uacTo mcronbp3yeMble CTaTUUECKIIe METOIBIL:

public static int parselnt(String s) - mpeoGpasyeT cTpOKy, IpeACTaBISIOIIYIO HeCITUUHYIO 3aIIVCh
LIeJIOTO UMcia, B int ;

public static int parselnt(String s, int radix) - mpeoGpa3syeT CTpOKy, IPeACTABISIOIIYIO 3AIIUCh
I1eJIOTO YNCiIa B cucTeMe cunciennd radix, B int.

O6a meToma Moryt Bo30yxaarh nckitoueHne NumberFormatException, eciu ctpoka, mepegaH-
Hasl Ha BXOJ[, COEP>KUT Hel(PpOBbIe CUMBOJIBI.

He ciengyer myraTh 9TM MeTOXBI C APYTO¥l IIapoil MOXOXMxX MeTomoB: public static Integer
valueOf(String s), public static Integer valueOf(String s, int radix)

JlaHHBIE METOIBI BBIIIOJIHIIOT AaHAJIOTMYHYIO paboTy, TOIBKO pe3yJIbTaT IPEICTABIIAIOT B BUIE
00beKTa-00epTKI.

CymrecTByeT TakKe [ABa KOHCTPYKTOpa [JId CO3JaHMsA OSK3eMIUIIpOB Kiacca Integer:
Integer(String s) - KOHCTPYKTOp, NMPMHMMAIOIMII B KauecTBe IapaMeTpa CTPOKY, IPeCTaB-
JISIOLIYIO YMCIIOBOe 3HaueHne. Integer(int i) - KOHCTPYKTOP, IPUMHUMAIOIIIAI UMCIOBOE 3HAUEHIIE.

public static String toString(int i) - mcmonb3yercs s npeobpa3oBaHuUsI 3HAUEHMs THUIA int B
CTPOKY.

[ajee mepeuncieHbl METOABI, IIpeobpasylolie int B CTPOKOBOE BOCBMEpPUYHOE, JBOMUHOE U
IIIeCTHAAIIATepMYHOE IIpeiCTaBIeHIe:

public static String toOctalString(int i) - BocbMepuuHOe;

public static String toBinaryString(int i)- BoMuHOe;

public static String toHexString(int i) - mrectHagaTepuyHoe.

VMmeetcs TakKe J{Be CTaTUUECKV€ KOHCTAHTBI:

Integer MIN_VALUE — MuHMManbpHOeint 3HadeHue;
Integer MAX_VALUE — makcuManbHoeint 3HaueHue.

Amnasornunasle KOHCTaHTHI, ONMCHIBAIOLIME TPAHNIIBI COOTBETCTBYIOIINX TUIIOB, OIIpefesIeHbl I
IS BCEX OCTAIBHBIX KJIACCOB-00€PTOK UMCIOBBIX IIPMMUTIBHBIX TUIIOB.

public int intValue() Bo3Bpalaer 3HaueHNe IPMMUTIBHOTO THIIA AJI JAHHOTO oObeKTa Integer.
KitaccpI-06epTKy OCTaIbHBIX PUMUTUBHBIX 11€JOUYNMCIEHHBIX TUIIOB - Byte, Short, Long - conmep-
KaT aHAJIOTMYHBbIE METONBI ¥ KOHCTAHTHI (OIIpeesieHHbIe IS COOTBETCTBYIOIINX THUIIOB: byte,
short, long ).

Paccmorpum mpumep:

public static void main(String[] args) {

inti=1;

byte b = 1;

String value = "1000";

Integer iObj = new Integer(i);

Byte bObj = new Byte(b);

System.out.println("while i==b is " +
(i==b));

System.out.println("iObj.equals(bObj) is "
+ 10bj.equals(bObj));

Long 10bj = new Long(value);

System.out.println("10bj = " +
1Obj.toString());
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Long sum = new Long(lObj.longValue() +
iObj.byteValue() +
bObj.shortValue());

System.out.println("The sum = " +

sum.doubleValue());

}

B manHOM mpuMepe IpOM3BOJIBHBIM 00pa30M JMCIIONB3YIOTCS pa3jIMyHble BAPMAHTHI KIACCOB-
00epTOK U UX MEeTONOB. B pe3ynbraTe BBHINOJIHEHNS Ha 9KpaH OymeT BhIBeEeHO CIeayolee:

while i==b is true
iObj.equals(bODbj) is false
10bj = 1000

The sum = 1002.0

OcraBimecst Kinaccel-o6epTky unciaoBsix TuioB Float u Double, momMumo onmcanzoro mis me-
JIOUMCIIEHHBIX IIPUMUTIBHBIX TUIIOB, TOIIOJHUTEIBHO COMEp KaT ONpeesIeHNs CIeAYIOIINX KOH-
CTaHT:

NEGATIVE_INFINITY — orpuuarensHass6eCKOHEUHOCTS;
POSITIVE_INFINITY — mosoXureabHasg0ecKOHEUHOCTD;
NaN — HeumcJIOBOe3HAUEHIIE.

Kpome toro, npyroit cmbica umeet 3HaueHne MIN VALUE - BMecTo HauMeHBbIIIeTO 3HaYeHUS
OHO IIPeJCTaBJIsIeT MUHIMAIbHOE II0JIOKUTEIbHOE 3HAaUeHIIe, KOTOPO€E MOYXeT ObITh IIPeCTAaBIEHO
9TUM IIPUMUTUBHBIM TUIIOM.

Kpome kiaccoB-06epToK i1 MPUMUTUBHBIX UMCIOBBIX THUIIOB, TAKOBBIE OIIpeeSIeHbl U IS
OCTAJIBHBIX IIPMMUTUBHBIX TUIIOB Java.

Character

Peannsyer unrepdericer Comparable n Serializable.

VI3 KOHCTPYKTOPOB MMeeT TOJIBKO OJVH, IPMHMUMAIOIIIT char B KauecTBe ITapaMeTpa.

Kpome cranmaprusix metonos equals(), hashCode(), toString(), comepxut Toapko gBa HecTaTn-
YECKMX METOMa:

public char charValue() - BosBpamaer o6epuyrtoe 3Hauenme Character; public int
compareTo(Character anotherCharacter) - cpaBHuBaer oGepHyTbhle 3HaueHms char kak umc-
JIa, TO eCTh BO3BpallfaeT 3HaueHue return this.value - anotherCharacter.value.

Taxxe st coBmectuMmocTu ¢ nHTepdeitcom Comparable meron compareTo() onpenenex ¢ ma-
pamerpom Object:

public int compareTo(Object o) - ecnu mepemanubit 00bekT MMeer Tunl Character, pesyns-
tTaT OymeT aHajmormueH BbI3oBY compareTo((Character)o), mHaue OymeT OpOIIeHO UCKIIOUEHUE
ClassCastException, Tak kak Character mo>xHo cpaBHMBaTh TOIBKO ¢ Character.

CraTtmueckux MeTonoB B Kiacce Character oOBOJIBHO MHOTO, HO BCe OHI IIPOCTHI U JIOTMKA UX
paboThI MOHATHA M3 Ha3BaHMs. BONBIINHCTBO U3 HUX - 9TO METOIbI, prHuMaroiue char n npo-
BepsIIoLIIie BCEBO3MOXKHBIe cBojicTBa. Hampumep:

public static boolean isDigit(char c) nposepsier, sBnsiercst nu char rugpoit.

9TM MeTOAbI BO3BpAI[AIOT 3HAUEHNE MCTUHA JJIN JIOKb, B COOTBETCTBUU C T€M, BBIIIOJIHEH JII
KPUTEPUI IIPOBEPKIL.

Henas KpaTKoe 3aKIOUEeHNE 10 K1accaM-00epTKaM, MOKHO CKa3aTh, UTO:

Ka)XABIIl IPMMUTUBHBIN TUII MMeeT COOTBETCTBYIOIINII KIacc-00epTKy; BCe KIacChl-00epTKI
MOTYT OBbITh CKOHCTPYMPOBAHBI KaK C JMCIIONIb30BAHNEM IIPUMUTUBHBIX TUIIOB, TaK U C UCIIOJIb-
3oBaHMeM String, 3a ucknoueHnem Character, KOTOpPBIII MOKeT OBITH CKOHCTPYUPOBAH TOJIBKO
o char; kiaccpl-00epTKM MOTYT CPAaBHMBATHCS C MCIIOJIb30BaHMeM MeTona equals(); mpuMuTuB-
HbI€ TUIIBI MOTYT OBITh U3BJIEUEHBI 13 KIaCCOB-00EPTOK C ITIOMOII[BI0 COOTBETCTBYIOIIIETO METOA
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boolean add(E o) [oGaBieHne 31eMeHTa B KOJUIEKINIO (BO3BPAIIAET
true B ciyuae ycrexa)

boolean remove(Object o) Ynanenue sneMeHTa U3 KOJUIEKLIA

boolean contains(Object o) [TpoBepka nprMHAAIEKHOCTY 3JIeMEHTA KOJIEKLIVI
int size() [TosryueHue KOJIMUECTBA 3JIEMEHTOB B KOJUIEKLIN
boolean isEmpty() [IpoBepka KOJUIEKLIMY HA IIYCTOTY

boolean equals(Object o) CpaBHeHUe KOJUIEKIUIT HA PABEHCTBO

Iterator<E> iterator() ITomryueHne urepaTopa KOJJIEKIUI

Object[] toArray() Konmposanue comep:kx1MMoro KOJIEKIMN B MACCUB

B IIOpAOKE 06xona KOJUIEKIUI ITEPATOPOM

Ta6auna 10.1. OcuoBHbie MeTons! uHTepdeiica Collection<E>

xxxxValue() (Hampumep intValue()); kaccpr-o6epTKy TakKe SIBISIOTCS KJIACCAMU-YTUINTAMI, T.€.
IIPeTOCTABISIOT HAOOp CTaTMUECKMX METONOB [AJA pabOoThI C MPUMUTUBHBIMY TUIIAMMU; KJIACCHI-
00epTKU SIBJISIOTCS HEM3MeHsIeMbIMIL.

10.2. OO1ue cBO¥ICTBAa KOHTEMHEPOB-KOIIUIEKIIUI. Bce KIacchl-KOJIEKIINY peann3yioT MH-
tepdeiic Collection<E>. OcHOoBHBIE MeTOBI 3TOTO UHTepdelica mpuBeaeHs! B Taba. 10.1. Bce oHn
COOTBETCTBYIOT OIlepaLVSIM, IIPAKTIUECKY He 3aBUCSIIMIM OT THIIa KoJleKuuu. B unciio Hanboee
YaCTO MCIIOJIb3YeMbIX KOJUIEKI[III BXOIAT AMHAMIUECKIIe MacCHBBI, IBYCBSI3HbIE CIIMICKY, MHOXe-
CTBA U YIIOPSIAOYEHHbIE MHOXECTBA. ITOT MHTepdeTic MpeacTaBiseT KOHLIEIINI0 XPaHeHUsT JaH-
HBIX KaK II0CJIeJOBATEIbHOCTIL.

[Ipn cosgauum kinacca MyClass mepeornpenensiem meromsr equals(), hashCode(), toStringy().

10.3. Wrepartopsl. MTepaTopsl NpegHa3HaueHbI A 00X0a KOJJIEKIMII B HEKOTOPOM ITOPS-
Kke. Vcrnosp30BaHMe NTEpaTopa - 3TO CAMBIiT OBICTPBII CIIOCO0 IepedNCcIeHNs BCeX 3JIeMEHTOB KOJI-
sexkuun. Kiaccsl-urepaTops! peanusyior uHrepdeiic Iterator<E>, onpenensromuit Tpu MeTona:
hasNext(), next() 1 remove().

Hrepatop MokeT OBITH IIOJNyueH IIyTéM BBI30Ba MeTofa iterator() Ha COOTBETCTBYIOIIEM
o6bekTe-KoyIeKIu. [lepBOHAUATIBHO UTEPATOP YCTAHABIMBACTCS neped nepebim 3JIeMEeHTOM KOJI-
nexuuu. Kakapiil BEI30B MeTOOA

‘ E next()

BO3BPpAII[AET JIEMEHT, ITepe] KOTOPHIM HaXOIVUICSI UTEPATOP O BHI30BA, U CABUTAET UTEPATOP, IO-
Mellast ero I0cJe BO3BPAILEHHOTO 3JIeMeHTa. ECiu uTeparop HaXOQUTCSA MOCIE MTOCIIEqHETO dJIe-
MeHTa Kojutekuuy, Mmetox next() BeibpaceiBaer uckiaoyerne tuna NoSuchElementException. [{ns
MIPOBEPKU HAJIMUNS SJIEMEHTA TIEPE UTEPATOPOM UCIIOIB3YETCS METO/

‘ boolean hasNext()

JI71s1 yajeHus mocjeJHero BO3BpaIéHHOro MeTogoM next() ajleMeHTa MOKET OBITh MICIIOIb30BaH
MeTOIT

‘ void remove()

JomyckaeTcs JIMIITb OXHOKPATHBIN BBI3OB MeTofa remove() rmociie BbizoBa Merona next(). B mpo-
TUBHOM CJIyuae, a TAK)XKe B CJIyuae, KOT/1a BBI30B next() He OCyII[eCTBIISIICS BOOOIIe, BBIOpaChIBAeTCs
uckaouenne tumna IllegalStateException.

B xauecTBe ImpuMepa pacCMOTPUM UCIIOJIb30BaHIe UTEPAaTOpa AJIS BBIBOJA COREPKIIMOTO KOJI-
sekinu collection, cogepsxareit anements! Tuna MyClass:

ArrayList<MyClass> collection = new ArrayList<MyClass>();
for(Iterator<MyClass> it = collection.iterator(); it.hasNext(); )
System.out.println(it.next());
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J1st KoJuteKumii (a Takke JI MAaCCUBOB) CyIIeCTBYeT aJIbTepHATUBHBIN BapUaHT IuKia for:

for([ TunmanHBIX] MepeMeHHas: KOJIEKIS)OIIEPATOP
OH ocyuiecTBIsIET 00X0/ COOEPKIMOTO0 KOJUIEKI[MY B IIOPSIZIKE, OIIpeaeIsieMOM UTepaTopom (st
MacCCHBOB B IIOPSIAKE OT IIEPBOTO 3JIEMEHTA K IIOCJIEHEMY), IPU 9TOM IIepPEMEHHOII, 3aJaHHOI B
3aroJIoBKe IMKJIA, II0CIeI0BaTeJIbHO IIPYICBAMBAIOTCS CCBUIKM Ha 3JIeMeHThI Kojutekiuu. Hampu-
Mep:
for(MyClass e : collection)
System.out.println(e);

10.4. YmopsgouyeHue o66eKTOB. MHOTME 3amaun 00pabOTKI KOHTETHEPOB CBA3aHBI C pa3Me-
I[eHIeM OOBEeKTOB B HEKOTOPOM Iopsanke. [[11 3TOro HeoOXOOUMO OIpPeHesNTh NI 0OBEKTOB
HEKOTOPYIO OIlepaliio, KOTOpas IMO3BOJIUT BBIACHUTH, KAKOI M3 OOBEKTOB OOJIBIIIE VIIM MEHBbIIIe
npyroro. B Java cymecTByeT ABa CTAaHIAPTHBIX CII0CO0a OIIpeeIeHNs TaKoll onepanuy. B mepsom
cirydae KJ1acc, 00BbeKTBI KOTOPOTO IOJIeKaT YIIOPAIOUeHIIO, TOJDKEeH pealn30BbIBaTh MHTepdeiic
Comparable<T>. B xauectBe mapamerpa T HOKHO IMOACTaBIATBCA MMS KJIACCA, PEAIN3YIOIIETO
maHHBI nHTepdetic. Hanpumep:

‘ class MyClass implements Comparable<MyClass>
Uurepderic Comparable<T> onpenenser meton
‘ int compareTo(T obj)

KOTOPBIIT TOJDKEH OCYIIeCTBIATh CpaBHeHMe 00beKTa Kilacca, Ha KOTOPOM 3TOT OOBEKT BHI3BIBA-
ercs (this), c mepemanHpIM JaHHOMY MeTOLy OOBEKTOM 1 BO3BpAlllaTh 3HAUEHIe, MEHbIIIee HYJIs,
ecinu o0bekt this Gosbire o6bpexTa obj, paBHoe HyII0, eciu this.equals(obj) == true u Gosbiiee
HYJIA, ecJii 00beKT obj Ooiblire o6bekTa this. Camo oTHOIIEHME <<60JIbIIIe>> MOXKET OBITh IIPOM3-
BOJIBHBIM I COOTBETCTBYeT KPUTEPHIO, II0 KOTOPOMY IIPOM3BOAYTCS YIIOPSAOUYECHIIE.

Hampumep, ecin ecTs Kitacc <<KOMIUIEKCHOE YNMCJIO>> C ABYMS BeI[eCTBEHHBIMIU ITOJISIMU re
u im u TpebGyeTcs BBIIOIHATH YIIOpsIAOU€eHIe 0OBEKTOB 9TOr0 Kacca 10 BO3pacTaHMIO MU YObI-
BaHIIO0 MOJYJIEN COOTBETCTBYIOIIMX KOMILTIEKCHBIX UVICEJI, OIlepalyio comparelo MOKHO ornpee-
JIUTH CIIEAYIOIIM 00pa3oM:

class ComplexNumber implements Comparable<ComplexNumber>

{

public double re, im;
public ComplexNumber(double re, double im)

{

this.re = re; this.im = im;

}

public int compareTo(ComplexNumber c)

{

double diff = (re « re + im » im) — (c.re » c.re + c.im * c.im);
return (int)(Math.signum(diff));

}

Crroco6 yrnopsimoueHMs: 00bEKTOB, OCHOBAHHBII Ha OINpeNeIéHHON yKa3aHHBIM 00pa3oM omepa-
LMV CPAaBHEHNs, HAa3bIBAeTCA B Java ecrmecmeeHHbiM ynopsooueruem. KaxxapIil KJIacc MOXKeT OIIpe-
JenuTh He 60Jiee OMHOTO CII0c00a eCTeCTBEHHOIO YIIOPSIOUeHI.

Hpyroii crioco6 yropsmodeHns 3aKI0UaeTcs B OIpeeeHNY BHEIIHero Kiacca (komnapamo-
pa), 00bEKTHI KOTOPOTo OYAYT OCYIIECTBIATh CpaBHEHME 00BEeKTOB Tpebyemoro kiacca. Kiaccor-
KOMIIapaTophl JOJIKHBI pealn3oBbiBaTh nHTEepdeitic Comparator<T>, rue mapamerp T ompeneinsier
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void add(int index, E element) [obaBneHne 3J1eMeHTa B YKa3aHHYIO IT03UIIIO

E get(int index) [MonyueHue smeMeHTa C 3aJJaHHBIM MHIEKCOM

E set(int index, E element) HsMeHeHMe 3JeMeHTa C 3aJaHHBIM WHIEKCOM
(BOo3BpaIaeT cTapoe 3HAUEHME JIEMEHTA)

E remove(int index) VnaneHnue sieMeHTa ¢ 3aJaHHBIM MHIEKCOM (BO3-
BpallaeT yOAJIEHHBI 3JIEMEHT)

int indexOf(Object o) ITonck mepBOTO/IOCIEIHETO BXOXKACHNI 3JIeMeHTa

int lastIndexOf(Object o) (B ciryuae Heymauy BO3BpAILAOT --1)

ListIterator<E> listIterator() ITonyueHne CIMCOUHOIO UTEpPATOpA, YCTAaHOBJIEH-

ListIterator<E> listIterator(int index) HOT'0 Ha HAuaJIo CIIVCKa/Tiepel 3aJaHHbIM 3JIeMeH-

TOM CIIVICKa

Ta6numa 10.2. OcHoBHBIEe MeToAbI MHTep(elica List<E>

TUI 00BEKTOB, CPABHIBAaeMbIX JaHHBIM KoMIitapaTopoMm. MuTepdeitc Comparator<T> ompeneisier
MeTO[

‘ int compare(T o1, T 02)

KOTOPBIIT OCYIIIeCTBIISIET CPABHEHNE ABYX 00bEKTOB, IEpeJaBa€MbIX EMY B KAUECTBE APTYMEHTOB, I
BO3BpalllaeT B pe3yJIbTaTe CPAaBHEHNS II0JI0KUTEIbHOE, OTPULIATEIHHOE VLM PABHOE HYJIIO LIEJI0e
YICII0 aHATIOTMYHO MeTony compare() untepderica Comparable<T>.

Tak, B IpuMepe, IpUBEeJEHHOM BBIIIIe, BMECTO MeToa compareTo() MOXXHO peann3oBaTh KOM-
[apaTop CIeAyIoInM 00pa3om:

class ComplexNumberLenComp implements Comparator<ComplexNumber>

{

public int compare(ComplexNumber c1, ComplexNumber c2)
{
double diff = (cl.re  cl.re + cl.im « c1.im)
— (c2.re » c2.re + c2.im * c2.im);
return (int)(Math.signum(diff));

}

Jlerko BMeTh, UTO JJI OJJHOTO KJIacca MOKHO OIIPeIeNIUTh JIF00e KOJINMUeCTBO KOMIIapaTopoB,
II09TOMY AAaHHBIN CIIOCOO OOBIYHO IPUMEHSETCSI B TeX CIydasX, KOrja IIporpaMMa JCIIOJIb3yeT
pasHbIe KpUTEPUN yIOPSANOUeHU 0OBEKTOB.

MHorne crangapTHBIE AJITOPUTMBI 00pabOTKM KOHTETHEpOB, a TaKXKe caMyl KOHTeITHephl Tpe-
OyIoT ompeneseHus criocoba yrmopsigoueHus 00beKToB. [Ipumep mcoap30BaHMs pasiINUHBIX CIIO-
cO0O0B YIOpSAOUEHNS IIPU XpaHEeHU N 1 00paboTKe JaHHBIX IpUBeAEH B 1. 10.9.

10.5. Crmcku ¥ quHaMUJecKkue MaccuBbI. CIIVICKU M JUHAMIYeCKMe MAaCCUBBI - 9TO KOJI-
JIEKLMY C IIPOVM3BOIBHBIM IIOPSIIKOM CJIeOBAaHMS 3JIeMeHTOB. [IopsIoK 3JIeMeHTOB B TaKMX KOJI-
JIEKLIVIAX OIIpefielITeTCs X HOMepaMI TakK jkKe, KaK B OOBIUHBIX MaccyuBax. Bce Kiraccel, obecrieun-
BapoIe GyHKIMOHAIBHOCTh 3TUX KOJUIEKUUiL, peannsyooTr uHTepdeiic List<E> (cyomuTepdeiic
nHrepdeiica Collection<E>), MmeTop1 koTOpOro mpuBegeHs! B Tab. 10.2.

Ins paccmarpuBaeMsix kosutekiuit merox add(), onpenenénnsiii B narepdeiice Collection<E>,
OCYILIECTBIISIET BCTABKY B KOHEIl KOJUIEKLMM, a MeTox remove() yaaiseT IepBoe BCTpeTUBILIeecs
BXO’KJIeHJIEe 3aJJaHHOTO 3JIeMeHTa.

CymzectByeT nBe ocHOBHBIe pasHoBuaHOCTH List: LinkedList<E>, onTuMusupoBaHHBII AJIS 110-
CJIeJOBATEJILHOTO TOCTYIIA C OBICTPBIMU OIlepaliVIsIMY BCTABKY U YaJIeHMs 3JIeMEHTa B CepeuIHy
U MeJJICHHBIM JOCTYIIOM K IIPOM3BOJIBHOMY 3j1eMeHTy, ArrayList<E>, onTumMusupoBaHHSIT 11
OBICTPOrO IIPOM3BOJIBHOTO AOCTYIIA K 3JIEMEHTaM.
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Knacc LinkedList<E> npencraBiser co60it KOJIEKIIMIO, OPTaHM30BaHHYIO B BIJI€ IBYCBSI3HOTO
cricka. OH obecrieunBaeT MoJIydyeHNe 3JeMeHTa 10 MHAeKcy 3a BpeMs mopsaka O(N), a Taxke
BCTAaBKY U y/JaJeHNe JIEMEHTOB B ITO3NIIIO UTeparopa 3a BpeMs mopsaka O(1).

Mt cosmanms sk3eminisapoB Kinacca LinkedList<E> MoryTt GbITh MCIIONB30BaHbBI CIEAYIOLINE
KOHCTPYKTOPBIL:

LinkedList()
LinkedList(Collection<? extends E> c)

HomonHuTenpHO K MeTomaM, oObsBieHHBIM B mHTepdeiice List<E>, xmacc LinkedList<E>
IIPeIOCTABIISIET METOMBI IJIsl BCTABKY, ITOJIyUeHNS U YIAIEHs IIEPBOTO ¥ IOCIETHETO 3JIEMEHTOB
CIIMICKA:

void addFirst(E o)
void addLast(E o)
E getFirst()

E getLast()

E removeFirst()

E removeLast()

Bce onu Tpebyror myis cBoelt pabotsl Bpems mopsiaka O(1).

Kinacc ArrayList<E> npencrasiseT co60it KOJTIEKLINIO, OPTaHM30BaHHYIO B BIIJie MacCIBa Iiepe-
MEHHOr0 pa3Mepa. Takme MacCUBBI MIMEIOT HEKOTOPBIT HAUaIbHBIN pa3Mep (1o ymoruanuo 10),
KOTOPBIIT MOKET YBeJIMUYMBaThcs Ipu HeobxonumocTty. OHM 00ecIieunBaloT IIoIyYeHNe 3JIeMeHTa
10 MHeKCy 3a Bpems nopsiaka O(1). BectaBka 1 ynasieHne 31eMeHTOB TpebyeT BpeMeH! ITOopsiaKa
O(N).

[ns cozmanus sx3eMIUIIpoB kiacca ArrayList<E> ncnosnpsyrorcs ciieiyronine KOHCTPYKTOPHI:

ArrayList()
ArrayList(Collection<? extends E> c)
ArrayList(int capacity)

HOCJICJIHI/IIZ KOHCTPYKTOP ITO3BOJIAET 3a4aTh KOJIMYECTBO ITaMATH, IIEPBOHAUATIBHO BBIOEIIIEMOE
II0JT MacCHB.

HrepaTopsl 00XOAAT CIMCKY U AMTHAMMYECKIIE MaCCHUBHI B IIOPSIKE YBEJINUEHNS MHIEKCOB JJIe-
meHTOB. Kosurexipn, peanusyone narepgeric List<E>, mognepKuBaoT crieruanbHble Cnucou-
Hvle umepamopvil (nHTepdetic Listlterator<E>), nmeromue 6osee mMUpoKyo GyHKIMOHAIBHOCTS,
yeM O6bItIHbIe. B HYaCTHOCTU, TaKME€ UTEPATOPHI MOTYT ABUTATHCA 110 KOJUIEKIIN B O6OI/IX HaIpaB-
JeHysx. [ IpoBepKu HaIMUMS IPEABIAYIIEro JIeMEHTa I €T0 IOTyUeHNs TpeJHasHaueHbI Me-
TOJBI

boolean hasPrevious()
E previous()

ananmornunsie Meronam hasNext() u next(). Takke crimcouHble UTEPATOPHI ITO3BOJISIOT BBITIOIHATD
3aMeHY IIOCJIeTHETrO ITOJIyUeHHOI'0 3JIeMeHTa C IIOMOILIBI0 MeTOoa

‘ void set(E o)
a TaK)Ke BCTaBKY 3JIEMEHTA B TEKYIYIO O30 TepaTopa ¢ IIOMOIIO MeTOoa
‘ void add(E o)

ITocyie BcTaBKM MTEpaTOp pa3MeIlaeTcs I10CJIe BCTAaBJI€HHOTO 3JIeMeHTa.

Konreituep LinkedList<E> o61amaeT Goiiee IIMpOKMMIU BO3MOKHOCTSIMIA.

ArrayList 3T0 cIucOK, pealn30BaHHBII Ha OCHOBe MaccuBa, a LinkedList - aTo xiaccuueckuit
CBSI3HBIII CIIICOK, OCHOBAHHBIIT Ha 00bEKTaX CO CChIIIKAMU MEXAY HUMIL.
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IIpenmyectBa ArrayList: B BO3MOKHOCTU JOCTyIa K IIPOM3BOJIBHOMY 3JI€MEHTY 110 MHEKCY
3a IIOCTOSIHHOE BpeMs (Tak KakK 3TO MacCUB), MUHIMYM HaKJIaTHBIX PACXOJOB IIPY XpaHEHUN Ta-
KOTO CIIJICKA, BCTAaBKa B KOHEI] CIIJICKA B CPETHEM IIPOM3BOJANTCS TaK K€ 3a IIOCTOSSHHOE BpeMs. B
CpeqHeM II0TOMY, YTO MacCCUB MIMeeT OIIpe/ieJIeHHBIN HauaJIbHBIN pasMep n (B KoJe 3TO IapaMeTp
capacity), mo ymosuanuio n = 10, mpu 3amucu n+1 sajgemMeHTa, OyaeT co3XaH HOBBII MacCUB pa3Me-
poM (n*3)/2+ 1, B Hero OyAyT ITOMeIIeHbI BCE 3JIeMEHTHI 13 CTAPOr0 MacCHBa + HOBBIIL, JOOABIIA-
eMBIJ1 3JIleMeHT. B nTore mosmyyaem, uto Ipu qo0aBIeHNN 3IeMeHTa IIPY HeOOXOAMMOCTY PACIIIN-
peHMs MaccuBa, BpeMs fo0aBieHNs OyaeT 3HAUMTEIbHO OOJIbIIe, HesKeJIN IIPU 3aIVICY SJIeMEeHTa
B FOTOBYIO IIYCTYIO A4eliKy. TeM He MeHee, B cpefHeM BpeMs BCTaBKM 3JIEMEHTa B KOHEI[ CITNC-
Ka FIBJIFeTCS IIOCTOIHHBIM. Y JajleHle I10CJIeJHEro 3JIeMeHTa IIPOMCXOANUT 32 KOHCTAaHTHOE BpeMs.
Henocrarku ArrayList mposiBigioTca npu BcTaBKe/yJaJeHNUI 3JIeMEHTa B cepeiiiHe CINICKA - 3TO
BBI3BIBAET II€Pe3allCh BCeX 3JIeMEHTOB pa3MellleHHbIX IIpaBee B CIINICKe Ha OJHY ITO3MLMIO Bile-
BO, KpOMe TOTO, IIpY yAaJleHUN 3JIeMEeHTOB pasMep MacCBa He YMeHbIIIaeTcs, O SBHOT'O BbI30Ba
Meroma trimToSize().

LinkedList Hao60poT, 32 IIOCTOSHHOE BpeMs MO>KET BBIIIOJHATEH BCTaBKY/yalleHNe JIeMEHTOB
B CIIICKe (MMEHHO BCTaBKY U yAaJieHMe, IIOMCK IIO3MINIM BCTAaBKY 1 YOAJeHNUs CI0Ja He BXOJT).
JlocTyIl K MpOM3BOIBHOMY 3JI€MEHTY OCYIIeCTBIISIeTCS 3a JIMHEeTHOe BpeMs (HO JOCTYII K IIepBOMY
U IIOCJIeHEMY 3JIEMEHTY CIIMCKa BCeTr/ia OCYILeCTBIIgeTC 3a KOHCTaHTHOe BpeMs, T.K. CCBIIKM I10-
CTOSTHHO XPaHSTCA Ha IIepPBHIIT ¥ ITOCJIeJHUIL, TaK YTO JoOaBJIeHNIE 3JIeMEHTa B KOHeI] CIIVICKa BOBCE
He 3HAUNT, UTO IIpUeTcs IepedypaTh BeCh CIIVICOK B IIOVICKaX ITIOCJIeTHEro 3JIeMeHTa). B mestom xe,
LinkedList B aGcon0THBIX Belm4ymHax mpourpeiBaeT ArrayList u mo morpe6isieMoi maMsaTu 1 110
cKopocTH BbImoIHeHMs onepanuii. LinkedList mpepmournTensHO IPUMEHSTh, KOTJA IIPOMCXOIUT
aKTUBHas pabora (BCTaBKa/yaajJeHye) C CepeRVHOI CIMCKA MM B CIydasx, KOraa HeoOXOaMMo
rapaHTMPOBAaHHOE BpeMs HOOABJIEHNS 3JIeMeHTa B CIIVICOK.

Yro BbI 00b1YHO Ucnonb3yere (ArrayList miu LinkedList)? [Touemy? 910 Bommpoc sBiIsieTcs cier-
Ka 3aMacCKMpOBaHHOI Bepcuell MpeabIaylero, Tak Kak OTBeT Ha 3TOT BOIIPOC IIPUBeJET K IIOCTe-
IIEHHOMY M3JIOKEHIIO OTBeTa Ha IpedbIayIeil Borpoc. B 90% ciyuae ArrayList 6yner ObicTpee u
skoHoMmuuHee LinkedList, Tak uto 06b1uHO Mcrionb3ytor ArrayList, HO TeM He MeHee Bcerja ecThb
10% ciyuaeB s LinkedList. fI roBopio, uto 06prun0 ArrayList ncrmosnb3yro, cchutasch Ha TeCThI I
IocJie JHMI ab3alr M3 MpeapIAyILIero BOopoca, Ho He 3abbIBaro u 1po LinkedList (B kakux cirygasx?
TaK >Ke ITOCJIeJHUII ab3all IIpeabIAyII[ero BOIIpoca IIOMOTaeT).

Yro 6bicTpee paboraer ArrayList v LinkedList? IIpaBuipHBIM ke qeiicTBueM OyaeT BCTped-
HBIII BOIIPOC O TOM, KaKIe JeliCTBYS OyAyT BBIIOJIHATHCS Hafl CTpYKTypoil. Heo6xoqumo no6aBuTh
1MJTH. 3J1eMeHT, KaKyIo CTPYKTYpPY BbI ucroib3yeTe? HykHo 3a1aBaTh JOIIOJIHIUTEIbHBIE BOIIPOCHI:
B KaKyI0 YacCTh CIIMICKA IIPOMCXOAUT qoOaBIeHMe 3JIEMEHTOB? eCTh JIM MH(GOpMAIs O TOM, YTO I10-
TOM OyieT IIPOMCXOANUTH C IEMEHTaMU CITVICKA? KaKye TO OTPaHNYEeHNSI 110 TaMSTY MIJI CKOPOCTH
BBIIIOTHEHMA?

Kak nmpoucxonut ypaneHue sneMeHTOB u3 ArrayList? Kak MeHserca B aToM cilyuae pasMmep
ArrayList? OnaTs ke, OTBET Ha BOIIPOC 1 COOEP>KUT OTBET 1 Ha 3TOT BoIpoc. [Ipu ynanennu npons-
BOJIBHOTO 3JIEMEHTA U3 CIIICKA, BCe 3JIEMEHTHI HaXOAAIMecd IIpaBee CMEIIATCA Ha OOHY SUEKy
BJIEBO U1 peaJIbHBII pa3Mep MaccuBa (ero eMKOCTb, capacity) He M3MeHsAeTcsS HIKaK. MexaHM3M aB-
TOMATIUECKOT0 pacIlUMpeHNs MacCUBa CYIIECTBYeT, a BOT aBTOMATUUECKOTO CKaTysA HeT, MOKHO
TOJIBKO SIBHO BBIITOJIHUTD CKaTye KoMaH o trimToSize().

10.6. MHoO)XecTBa 1 yIOpsiAOUYEHHBIe MHOKecTBa. MHOXecTBa U yHopsoueHHble MHOKe-
CTBa - 9TO KOJUIEKLMY, obecIieunBaroiye OpicTpoe qobaBieHMe U yaaleHye 3JIeMeHTOB, OTHAKO
He IT03BOJISIOIIME YCTaHABIMBATD IIOPSAIOK UX CIeTOBaHUS U XPAaHUTh TyOJIMKATHI.

MHosxecTBa mpencTaBiieHbl MHTepdeiicom Set<E>, a Takke peaamsyoIMM ero KJIaccoM
HashSet<E>. Hu ogmu u3 Hux He qo0aBiiseT HOBBIX METOJOB IIO CpaBHEHMIO ¢ MHTepdeiicoM
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V put(K key, V value) [oGaBeHne mapbl KIOU-3HAUeHUE (BO3BpAIAET
crapoe 3HAUeHMe, ACCOLMIMPOBAHHOE C KIIIOYOM
v null, ecmu Takoro Kirroua He ObLIO)

V get(Object key) [Monyuenne 3HaueHUs, COOTBETCTBYIOIIETO KUY
(BosBparaer null, ecnu xiroya HeT B accouMaTuB-
HOM MAacCUBe)

V remove(Object key) Ypamenme mapsl KiIou-3HaueHue (BO3BpalllaeT
3HaUeHNe yAaIsieMOll Iaphl)

boolean containsKey(Object key) [Iposepka, cOmepP>KUT JIM ACCOLMATUBHBIN MACCUB
3aJaHHBIN KJII0U

int size() [TonyueHne pasmepa acCOIMATUBHOIO MacCHBa

boolean isEmpty() IIpoBepka accOIMATUBHOIO MAaCCHBA Ha IIyCTOTY

void clear() OuncTKa acCOMaTIBHOTO MacCHBa

boolean equals(Object o) CpaBHeHIEe acCOUMATUBHBIX MACCHBOB Ha paBeH-
CTBO

Set<K> keySet() [Tonyuenne Habopa KIOUEl B BUE MHOKECTBA

Ta6aumna 10.3. OcHoBHBIE MeTOABI MHTepdelica Map<K, V>

Collection<E>. [Tng xpanenus snemeHToB Kitacc HashSet<E> ncnonp3syer xammpoBaHue, 103TOMy
00BEKTHI, XpaHUMBIE B KOJUIEKIMAX-MHOKeCTBAX, 00A3aTeJIbHO JOJLKHBI PeaIN30BBIBATh METOIbI
equals() n hashCode(). Braromaps xs1InpoBaHuI0 BpeMs BBIIIOJHEHNsT OCHOBHBIX OIleparuit (no-
OaBJIeHNe, yaJeHe I IIpOBepKa BXOXKAEHNS 3JIeMEeHTa B MHOXECTBO) IIPAKTUUECKN He 3aBMCUT
OT pasmepa MHOkecTBa. [lopsok 00xoma 3IeMeHTOB MHOXeCTBA UTEPATOPOM OKas3bIBAETCS JO-
CTaTOYHO ITPOM3BOJIBHBIM, TaK KaK OIpeelfeTcsa X3II-KOJaMM 3J1eMeHTOB. /|1 co3MaHmsa 3K3eM-
mapoB kracca HashSet<E> mcronpsyrorea cieqyromme KOHCTPYKTOPBI:

HashSet()
HashSet(Collection<? extends E> ¢)

YroopsimoueHHbIe MHOeCTBa IpefcTaBieHbl uHTepdericom SortedSet u peanmsyromiem ero
kiaccom TreeSet<E>. [Tocequuit ncnonp3yeT A XpaHEHUS 9JIEMEHTOB cOaTlaHCUPOBaHHbBIE OMI-
HapHbBIE IepeBbs, YTO II03BOJIIET TAPAHTUPOBATH HOPSIOK 00X0/1a MHOKECTBA UTEPATOPOM B BO3-
pacratoiieM nopsiake. Onepanuu go0aBieHUs, YOaJeHUs U IPOBEPKU BXOXKIEHNS 3JIeMEHTA B
MHOeCTBO TpeOyioT BpeMmeHu mopsinka N log N.

s cosmanus sKk3eMILIIpoB Ki1acca TreeSet<E> mcnonp3yrorcs cienyromiye KOHCTPYKTOPBHI:

TreeSet()

TreeSet(Collection<? extends E> ¢)
TreeSet(SortedSet<E> s)
TreeSet(Comparator<? super E> c)

I[Tocte qHMIT M3 HUX IIO3BOJISIET CO3aBaTh MHOXECTBA, YIIOPSAOUEHHbIE B IPOV3BOJIBHOM IIOPSAKE,
OIIpeeNsieMOM IlepelaBaeMbIM B KOHCTPYKTOp KoMmaparopoM (cm. 1. 10.4). Bo Bcex ocTaapHBIX
CIIyuyasX MHOKECTBA YIIOPANOUMBAIOTCS B €CTECTBEHHOM ITOPSIAKe. B 9TOM cilyuae Kiiacchl a1eMeH-
TOB MHOJKeCTBa 00s13aHbI peayn30oBbIBaTh MHTEpdeiic Comparable<T>.

10.7. AcconmaTHBHBIE MAaCCHUBBL. AcCCOyUamMuUEHble MACCUEbL (TAKKE YIIOTPeOIIIOTCI TePMITHEI
<<CJIOBapb>> I <<KapTa 0TOOpaKeHUIT>>) IBISIOTCS O0JIee CII0KHBIMY TUIIAaMU JaHHBIX, UeM KOJI-
nexuyy. PaKTIdecKy OHM IPeCTaBIAI0T COO0I MaCCUBBI, MICIIONb3YIOIIIe BMECTO MHAEKCOB IIPO-
U3BOJIbHBIE OO BEKTHI.

Kak y»e oTMeuanoch, accoIMaTHBHbIE MaCCUBBI MOKHO pacCMaTpMUBaTh KaK MaCCUBBI, MCIIOJIb-
3yIOII[UIe BMECTO MHAEKCOB IIPOM3BOJIbHBIE 00BEKTHI. MOXXHO CUNTATh, YTO OHU 3aAI0T OTOOpaxe-
HIIe MHO)KeCTBA 005eKMo6-Kiiueli BO MHOXKECTBO 00veKmo6-3Hauerutl. OHM He SBIAIOTCA KOJUIEK-
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IUIMY B TOM CMBICTe, uTo He peannsyror uHTepgeiic Collection<E>. Ero 3amenser unrepdeiic
Map<K, V>, numeromuit asa napamerpa. [lepBblil onpenendeT TUII JaHHBIX KJIIOUEll acCOLMATB-
HOT'O MacCMBa, a BTOpOiT — TUIM ero 3HaueHuit. OcHoBHbIe MeToas! MHTepdeiica Map<K, V> npu-
BeneHsl B Tadi. 10.3.

AccouyaTuBHBIE MACCUBBI MCHOJB3YIOT IUIS XpaHEHMS ITap 3HAUEeHUII KOHTeMHepbI-MHOXKe-
crBa. [ToaToMy Kak mepapxus, Tak ¥ CBOIICTBA TeX U APYTrux coBnamaroT: kitaccam HashSet u TreeSet
cootBercTBYIOT Kiacchl HashMap u TreeMap cootBetcTBeHHO, a mHTepdeiicy SortedSet — muTEp-
¢eiic SortedMap. OrteHKM BpeMeHU BBIIIOJIHEHSI OCHOBHBIX OITePALINIAL IJIST ACCOLMIATYBHBIX CITVIC-
KOB TaKIe ke, KaK U AJI COOTBETCTBYIOILMX M MHO>KECTB.

AccoumatBHbIE CIIICKM He MMEIOT COOCTBEHHBIX UTEPATOpOB. [ nx 00X0Ha MCIIOIb3YIOT-
s UTepaTOpbl MHOKECTB MX Kitouell, Bo3Bpaiaembie MmetonoMm keySet(). Cirenyroruit pparment
KOJla IeMOHCTPUPYET MCIIOIb30BaHEe aCCOLMATIBHBIX MAaCCUBOB:

TreeMap<String, String> capitals = new TreeMap<String, String>();
capitals.put("Poccus”, "Mocksa");

capitals.put("®panrusa”, "Tlapmx");

capitals.put("Uranns", "JIonmoH"); // HeIIpaBMIBHO
capitals.put("Uranusa", "Pum"); // uctpapieHneomnoKm
System.out.println("Cronuia Utanmnu— " + capitals.get("Uranns"));
// BBIBOIBCErOMaccuBa, OTCOPTUPOBAHHOTOIIOHA3BAHUAMCTPAH
for(String s : capitals.keySet())

n,on

System.out.println(s + ": " + capitals.get(s));

7. Kax ycrpoena HashMap?

9TO BTOPOI M3 CIMCKA CaMBIX IOIYJIIPHBIX BOIIPOCOB IO KOJJIEKUUAM. YK Jake He IIOMHIO
OBLJI JIM CITyuail, KOTJa 3TOT BOIIPOC MHe He 3aJaBaJil.

Bxparue, HashMap cocrout us ?xopsmn? (bucket o). C TexHMUeCKOIT TOUKM 3peHUST ?KOP3U-
HBI? ? 9TO 3JIEMEHTHI MacCUBa, KOTOPBbIE XPAHAT CCHUIKI Ha CIINMCKU 3JeMeHTOB. [Ipu mobasieHnn
HOBOII ITaphl KII0Y-3HaueHMe, BBIYIMCIIAET XeIll-KoJ KIl04a, Ha OCHOBAaHIM KOTOPOT'O BBIYMCIIAETCS
HOMep KOp3WHBI (HOMep SUeiiKy MacCyBa), B KOTOPYIO ITOIafeT HOBBIN ajaeMeHT. Eciiu kop3uHa
IIyCTasi, TO B Hee COXpaHAeTCd CChUIKA Ha BHOBB TOOABJITEMBII 3JIEMEHT, €CJIM 5Ke TaM YiKe eCTh dJIe-
MEHT, TO IIPOVICXOAUT IT0CJIeIOBATEJIBHBIN IIepeXo/ 10 CChIIKAM MeXXIy dJIeMeHTaMI B I[eII0UKe,
B IIOJICKAX ITOCJIETHETO 3JIEMEHTa, OT KOTOPOIO M CTaBUTCS CChUIKA Ha BHOBb NOOABJIEHHBII J1e-
MeHT. Eciu B crimcke ObLI HaliieH 2JIeMEHT ¢ TaKIUM >Ke KJIIOUOM, TO OH 3aMeHseTcs. [lobaBiieHue,
IIOMCK M yHaJleHle 3JIeMEeHTOB BBIIIOIHAETCS 3a KOHCTaHTHOe BpeMs. BpoJe Bce 370poBo, C OAHOI
OTOBOPKOII, XeII-PYHKUMII JOJDKHA pAaBHOMEPHO PacIIpeesaTh 3JIEMEHTHI 110 KOP3MHAM, B 3TOM
cilydyae BpeMeHHasl CJI0XKHOCTD I 9TUX 3 onepanmii Oyaer He Hipke Ig N, a B cpeiHeM ciryuae Kak
pa3 KOHCTAaHTHOE BpeMs.

B 11e10M, 3TOrO OTBETa BIIOJIHE XBATUT HA ITOCTaBJIEHHBIN BOIIPOC, Jajbllle CKOpee BCETro 3aBd-
xercs guasor o HashMap, ¢ yriy6ieHHBIM TOHMMaHMEM IIPOLIECCOB ¥ TOHKOCTEIA.

Omnatsk ke, peKOMEHYI0 K IIpOUTeHMIo cTaThio tarzan82 rmo HashMap.

8. Kakoe HauanbHOe konmuectBo kKop3uH B HashMap?

Jl0BOJIBHO HEOKMAHHBII BOIIPOC, OIIATH >Ke MeHS OH KOI'Ia-TO 3aCTaBIJI yTaAbIBaTh YICIIO KOP-
3JH IIPU UCIIOJIb30BaHNIM KOHCTPYKTOpa 10 YMOJTYaHMUIO.

Otser 31ech ? 16. OTBeuas, CTOUT 3aMeTUTh, YTO MOXKHO JICII0JIb3Ysl KOHCTPYKTOPBI C ITapaMeT-
paMu: yepes ImapaMeTp capacity 3ajjaBaTh CBOe HauaJIbHOE KOJIMUECTBO KOP3MH.

9. Kakasg oueHKa BpeMeHHOI CJIIOKHOCTY BbIOOpKU 3ieMeHTa 3 HashMap? I'apanTtupyer nn
HashMap yka3aHHYI0 CJIO’)KHOCTb BEIOOPKI 3JIeMeHTa?

OTBeT Ha NepByI0 YacTh BOIIPOCA, MOKHO HAlITU B OTBETE Ha BONIPOC 7 ? KOHCTAHTHOE BpeMs
HeoOXOMMO JJIs BRIOOPKM 3J1eMeHTa. BOoT Ha BTOpOII UacTy BOIIpoOCa, s1 HeJaBHO pacrepsuics. U

77



ycrporictBo HashMap 3Han u mpo xerr-gpyHKIMI0 ToKe 3HAT, @ BOT K TAKOMY BOIIPOCY He OBLI T0-
TOB, B yMe KMHYJICS BOOOIIle B IPYroM HaIlpaBJIeHUN U cocpenoToumics Ha crpoenun HashMap
OTKIHYB IIpo0JIeMy XeIll-KOJa, KOTOPBII B IOJIOBE BCErAa IMPUBBIK CUMTATh XEII-KOAOM C PaBHO-
MepHBIM pacupeneneHneM. Ha camoMm meire oTBeT JOBOJIBHO IIPOCTOI ¥ CJIEAYeT M3 OTBETa BOIIpoca
7.

Ecnu BbI Bo3bMeTe xelr-pyHKI[MI0, KOTOpast ITOCTOSIHHO OyeT BO3BpalllaTh OJHO ¥ TO JKe 3Ha-
yeHne, To HashMap nipeBpaTuTcst B CBI3HBII CIIMCOK, C OTBPATHO IIPOU3BOIMUTEIHFHOCTHIO. 3aTEM
IasKe, ecyy BBl Oy/eTe MCIIOJIB30BaTh Xell-QyHKIMIO C PABHOMEPHBIM paclipefiejieHIeM, B IIpe-
JeJIBHOM Cllydae TapaHTMPOBAThCA OyIeT TOJBKO BpeMeHHas clIoKHOCTh lg N. Tak uTo, oTBeT Ha
BTOPYIO UacCTh BOIIpOca ? HeT, He rapaHTUPYeTCs.

10. Poxb equals n hashCode 8 HashMap?

OTBeT Ha 3TOT BOIIPOC CJIeyeT U3 OTBeTa Ha BOIIPOC 7, XOTs IBHO TaM 1 He mpomucaH. hashCode
IT03BOJISIET OIPENENINTh KOP3UHY IS IIOVMCKA 9JIeMEHTa, a equals mcIionbp3yeTcss oy CpaBHEHUS
KJIIOYell 3JIeMEeHTOB B CIIVICKEe BHYTPM KOP3JMHBI ¥ ICKOMOTO KIIIOYa.

11. MakcumanbHoe unciio 3uauenuit hashCode()?

31ech Bce NOBOJIBHO IIPOCTO, JOCTATOUHO BCIIOMHUTH cUTHATypy Meroma: int hashCode(). To
€CTb YICJIO 3HAaUeHMII paBHO AManasoHy tuna int ? 2 B 32 (TouHOrO MManaszoHa HUKOTIA He crpa-
ILIMBAJIV, XBATAJIO TAKOTO OTBETA).

12. Kak u xorga mpoucxoauT yBelrudeHne Koinmyectsa Kop3uH B HashMap?

Bor 3T0 mOBONMBHO TOHKMIT Bompoc. Kak mokasan Mol MMHU-OIIPOC, €CIM CYTh yCTPOJICTBa
HashMap ce6e npencTaBisiroT MHOTME OoJiee-MeHee SICHO, TO 3TOT BOIIPOC YacTO CTaBMII cobeces-
HIKA B TYIIUK.

[Tomumo capacity B HashMap ects eme mapamerp loadFactor, Ha ocHOBaHUM KOTOpOTO,
BBIUVICIISIETCS IIpeJieIbHOe KOJIMUECTBO 3aHATBHIX Kop3mH (capacity*loadFactor). ITo ymomuanuio
loadFactor = 0,75. ITo mocTiKeHMIO IpeaeIbHOTO 3HAUEHN, UNCIO KOP3UH YBEJINUYMBAETCI B 2
pasa. 711 BceX XpaHMMBIX 3JIEMEHTOB BBIUMCIISIETCS HOBOE ?MeCTOIIOIOKeHYe? ¢ yUeTOM HOBOTO
yuciIa KOp3UH.

13. B kakoM ciryyae MOXKeT ObITh rmoTepsiH asemeHT B HashMap?

9roT nHTepecHbIiT Boripoc MHe mpucian LeoCcoder, y MeHs 1T006HOTO He CIIpAILIIBAIN Y YeCT-
HO IIPM3HAIOCH, ITOCJIE IIPOUTEH CXOAY He CMOT IIPMAYMaTh CLeHapuUii I II0Tepy syeMeHTa. Bee
OIIATH K€ 0Ka3aJI0Ch TOBOJBHO IIPOCTO, XOTh U He TaK SBHO: OIyCTIM B KaueCTBe KJIFoUa JICIIOJIb-
3yeTcs He IPUMUTUB, a 00BEKT ¢ HeCKOJIbKMMU noiisimu. [locie nob6asnenus snementa B HashMap
y 00beKTa, KOTOPBII BBICTYIIAeT B KaueCcTBe KJII0Ua, M3MEHSIIT OJHO II0JIe, KOTOPOEe YYacTBYeT B
BBIUNICJIEHUN XeIlI-KO/a. B pe3ybprare rpm momsITKe HAMITH JAHHBIN 3JIEMEHT I10 MICXOTHOMY KITIO-
uy, OyIeT IpouCXOquTh obpallleHe K IPaBUIbHOI KOp3nHe, a BoT equals (Bexs equals m hashCode
JOJDKHBI paboTaTh C OTHUM U TeM ke HabopoM IT0JIell) y)Ke He HalijeT YKa3aHHBIN KU B CIIVICKe
ayleMeHTOB. TeM He MeHee, fake ecu equals peanusoBaH TakuM 00pa3oM, YTO M3MeHeHNe daH-
HOTO I10JIs1 00beKTa He BIMsIEeT Ha Pe3yJIbTarT, TO IT0CJIe YBeJINUeHNs pa3dMepa KOP3UH I IlepecueTa
XeIII-KOJOB 3JIEMEHTOB, yKa3aHHbI 3JIeMEeHT, C M3MeHEeHHBIM 3HAUeHeM I10JIsL, C OOJIBIIION HOJIelt
BEPOSATHOCTY IIOTIAIeT COBCEM B APYTYI0 KOP3MHY M TOTJA OH y’>Ke COBCEM ITOTepsSeTCs.

10.8. YuacnenoBanusie (legacy) kmaccel-koHTeriHepsl. Kpome kimaccoB  ArrayList<E>,
HashSet<E> 1 HashMap<E>, cyiectBytor 6sm3kue nm 1o GyHKIMOHAIBHOCTH KiIacchl Vector<E>
n Hashtable<E> u Dictionary<E>. 910 Tak HasbiBaeMble yHacIegoBaHHbIE (legacy) Kiacchl u3 cTa-
phIx Bepcuit 6ubanorexn. OCHOBHOe X Ha3zHaueHUe — o0ecreunBaTh 0OpaTHYI0 COBMECTVIMOCTb.
Xorts1 oHU He cunTaroTcs ycrapeBunmu (deprecated), BeposiTHO, JTyuliie n36eraTh MCIIOIb30BAHNS
VX B HOBBIX IIpOrpaMMax.

10.9. CraHpmapTHBIE AaNTOPUTMBI 00paboTKU KOHTeriHepoB. CTtaHmapTHas O6ubanoreka Java
COEP)KUT pean3aliiio HEKOTOPBIX CTAHAAPTHBIX AJITOPUTMOB 00pabOTKI KOHTEITHEPOB, a TAKKe
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E max(Collection<? extends E> coll) HaxoxneHmne HamOoOIbIlIEro/HalIMEHbIIIETO 3JIe-

E max(Collection<? extends T> coll, MeHTa KOJUJIEKLIMM B CMBICJI€ €CTECTBEHHOIO IIO-
Comparator<? super T> comp) PSAOKA 3IeMEHTOB/TIOPSIAKA 3JIEMEHTOB, OTIPEes-
E min(Collection<? extends E> coll) €MOTO KOMITapaTOpOM

E min(Collection<? extends T> coll,
Comparator<? super T> comp)

void sort(List<T> list) CopTrpoBKa KOJIEKIUY C IIPOU3BOIBHBIM IOPS/I-
void sort(List<T> list, KOM CJIeIOBAaHUS 3JIEMEHTOB B €CTECTBEHHOM IIO-
Comparator<? super T> c) PsAKe/B IIOPSIIKE, OIIpeNeIsseMOM KOMIIapaTOpOM
int binarySearch(List<? extends T> list, BuHapHBI IOMCK MHOEKCA 9JIEMEHTA B YIOPSIHO-
T key) int binarySearch(List<? extends T> listennoit komnexkuuu. Eciam snemeHT He HaiifeH,
T key, Comparator<? super T> c) BO3BpAII[AeTCSI BEIMUNHA, paBHAS (MUHYC NO3UYUS,
6 Komopoti oJiceH ObLT Obimb TeMeHm, MUHYC eou-
HUYa)
Collection<T> unmodifiableCollection( [TomyueHne HeM3MeHSeMOW O0ePTKM KOJUIEKIIAM
Collection<? extends T> c) (cyirecTByIOT aHAJIOrMYHBIE METOABI I BCEX
List<T> unmodifiableList( CTaHJAPTHBIX TUIIOB KOHTEIHEPOB)

List<? extends T> ¢) u T. 1.

Ta6muma 10.4. OcuosHbIe MeTonb! Kiacca Collections. Bce MeTonb! 9BIFI0TCA CTATUYECKUIMU

void sort(int[] a) CoprrpoBka MaccuBa
void sort(T[] a, CoprupoBKa MaccuBa 00bEKTOB B IIOPSIKE, ONIpeesieMOM KOMIIapaTOpoM

Comparator<? super T> c)

int binarySearch(int[] a, int kByjHapHbII TOMCK MHOEKCa 3JeMeHTa B YIOPAIOUeHHOM MaccuBe. Eciu

int binarySearch(T[] a, T keysnemeHnT He HaiifeH, BO3BpalllaeTCsl BeNWUNMHA, PaBHAS (MUHYC NO3UYUS, 6
KOMopot 0onxceH Ol Gblmb d7ieMeHm, MUHYC eOUHUYA)

Comparator<? super T> c)

boolean equals(int[] a, int[] a2paBHeHMEe MaccBOB Ha paBEHCTBO
void fill(int[] a, int val) 3amoHeHNe BCeX 3JI€EMEHTOB MacC/Ba 3aJJaHHBIM 3HaUeHIEM

List<T> asList(T[] a) [Ipeo6pasoBanme MaccuBa/HaboOpa 3JIEMEHTOB B CIIVICOK
List<T> asList(T. . . a)

Ta6muma 10.5. OcHoBHBIe MeTonbI Kilacca Arrays. IIpuBemeHsl MeTOmbI Uit paboOTHI C MacCUBaMM THIIA
int[]. Cy1iecTBy10T aHAIOIMYHbIE METOABI I PAabOTHI C MACCUBAMU BCEX OCTATIBHBIX IIPU-
MUTUBHBIX TUIOB 1 Tuna Object. Bce MeTomBI ABNAIOTCA CTATUUECKUMU

HEKOTOPBIX CEPBUCHBIX Omeparnii. Bce OHI IIpecTaBiIeHbl B BUE CTATIUECKUX METOLOB KIacCOB
Collections (st KOJIEKIMIL ¥ aCCOUMATUBHBIX CIICKOB) 11 Arrays (o1 MaccuBoB). COOTBETCTBY-
IOLIVIe MeTOMBI IpUBeeHsbI B Tabr. 10.4, 10.5.

Oco60 oTMeTHM CeMEeVICTBO METOOB, BO3BPAI[AOIINX HeM3MeHsIeMble 00EPTKI KOHTETHEPOB
(unmodifiableCollection(), unmodifiableList() 1 1. 1.). 9T MeToABI BO3BpAIAIOT OOBEKT, pea-
3yroLuil MHTepdeic KOHTEeIHepa COOTBETCTBYIOLIEro Tuma. IIpy ucrnonp30BaHNM METOOB IIepe-
MeLIeHNs U IOJy4eHUs 3HAaUeHUII BO3BPALIEHHOIO 00'bEKTA MOCIEeOHUIL BeneT ce0d TOUHO TaK
Ke, KaK ¥ ICXOHBIN 00beKT. IIpu IMOIBITKE BHI30BA JIFOOOTO 13 METONOB U3MEHEHSI KOHTEHEPa
BbIOpackIBaeTcs uckiaoueHne Tuna UnsupportedOperationException.
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11. I'padpuyeckue NpUIOKEHUA

11.1. IlepBoe mpunoxeHue JavaFX 8.0. [lokymeHTanusa

http://docs.oracle.com/javase/8/javase-clienttechnologies.htm

http://docs.oracle.com/javase/8/javafx/api/toc.htm

Cospmanum npuinoxenue JavaFX. B menro File Beibepure New Project. B kareropun JavaFX BbI-
6epure JavaFX Application, nanee HazoBute npoext HelloWorld, I'oToso.

Netbeans cosmact poexrt u daitn HelloWorld.java, kotopsrit 6yget comeprkath mpoctyio JavaFX
IIpOrpaMMmy.

package helloworld,;

import javafx.application.Application;
import javafx.event.ActionEvent;
import javafx.event.EventHandler;
import javafx.scene.Scene;

import javafx.scene.control. Button;
import javafx.scene.layout.StackPane;
import javafx.stage.Stage;

public class HelloWorld extends Application {
@Override
public void start(Stage primaryStage) {
Button btn = new Button();
btn.setText("Say Hello World™);
btn.setOnAction(new EventHandler<ActionEvent>() {

@Override
public void handle(ActionEvent event) {
System.out.println("Hello World!");
}
D:

StackPane root = new StackPane();
root.getChildren().add(btn);

Scene scene = new Scene(root, 300, 250);

primaryStage.setTitle("Hello World!");
primaryStage.setScene(scene);
primaryStage.show();

}

public static void main(String[] args) {
launch(args);

}

}

PaccMoTpuM oCHOBHBIE KOMIIOHEHTHI CTPYKTYPHI JavaFX npunoxenns.
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I'maBubI1 Kiacc JavaFX mpunosxeHus yHaciemoBaH oT javafx.application.Application. Kmacc
Application obecreunBaeT >KM3HEHHBINI UMK npuioxeHus. Merox launch() - samyck, rpaduue-
CKOe IIPIJIOKEeHIe 3aIlyCKaeTCs KaK OTAeIbHBII IIPOoLlecc B OIIEPalIOHHOI cucTeMe. B HeM mpo-
ucxoqut obparenne Kk Merony start(). Meron start() — riraBHBII MeTOJ IPUIIOKEHNS, COXEPKAT
OCHOBHBIE [eVICTBUS 110 paboTe IPIIIOKEH.

B merome main, roe HaxogUTCSI TOUKA BXOJa B IIPOrpaMMy, BbI3bIBaeTcs MeTox launch(), oH B
CBOIO Ouepesb, SIBJIsIeTCsI TOUKoi Bxoma B FXnpunoxenne. Meton start() BeI3bIBaeTcst mpu co3pa-
HIY ITOTOKA IPMJIOKEHNs, B €ro IapaMeTpax MOKHO YBUAETb 0OBeKT Kiacca Scene. ITOT KIIacc
CBSI3aH C 9K3eMILIIPOM OKHa, KOTOpoe OyIeT BUAETh I10JIb30BaTeNb. Stage MMeeT 60IbIIoi Habop
METOJOB.

B JavaFX mpuioxeHuMu mpuCyTCTBYIOT ABa IJIaBHBIX KOMITOHeHTa Stage u Scene. Stage - Ok-
HO IIPUJIO’KEHNST, OCHOBHOII rpadMuecKuit KOHTEIIHep, MEeTOIbI II03BOJISIIOT OIIPEIeIUTh CBOICTBA
OKHa.

Scene - ciieHa, KOHTeVIHep I BUAMMBIX 3JIeMEHTOB. B mipumepe MbI co3aeM clieHy ¢ oIpefe-
JIEHHBIMI pa3MepaMU U ieJlaeM ee BUIVIMOIL.

[Iporpamma JavaFX mmeer mepapXudecKyro CTPYKTypy B BUJ€e J€peBa, I€ Y3JIbl — 3JI€MEHThI
IIporpaMMsbl (KHOIIKA, TEKCT U T.1.). B Haitem ciryuae KopHeBoit y3es — 00bekT StackPane — manesns
C U3MeHSIeMBIM pPa3MepOoM, 9TO 03HAUAET, UTO pa3dMep OKHA IIPOrpPaMMbI MOYKHO Oy/IeT M3MEHSTh.

Harr xopHeBOI y3es COmepXUT OTHOrO ITIOTOMKa — KHOIIKY ¢ 00paboTumKoM Hakatus (s
BBIBOJIA COOOIIEHNST B KOHCOJIb).

JavaFX Node siBisteTcss omHUM 13 OCHOBHBIX 0a30BBIX KJIACCOB IS BCEX Y3JIOB rpada CLeHSbI.
BosmoskHOCTH : MaciTabupoBaHue, IpeobpasoBanus, caABUT, 3¢ dekrsr. Hekoropsle 13 Haubozee
YaCTO MCIOJIb3YEeMbBIX y3JI0B SIBIISIIOTCS 3jleMeHTaMy yrpasieHus u o0bekTsl Shape. CTpykrypa,
rpad CLieHBI COIEepKUT JOUepHIUe Y3JIbl C IIOMOIIBI0 KJIACCOB KOHTEIHEPOB, TAaKMX KaK IpyIina
nnu [lanens.

Jl7tst Toro, YTO6BI CO3MATh CLIEHY, HY>KHO yKa3aTh IJIAaBHOTO pOAUTENs(root), Kyaa MOKHO OyaeT
D00aBIATH 3JIEMEHTHI.

E1te ecTh MHOTO KOHTETHEPOB, HEKOTOPbIE IIPEICTABIEHbI HIDKE.

HBox(ropmsonranpHas ouepenb 31eMeHTOB) VBox(BepTukanbHas ouepenp 3JI€MEHTOB)
FlowPane(mHOrocTpouHasi Tropm3oHTaJIbHas odepenb 3JeMeHTOB) BorderPane(kouTeiinep
¢ 5 Mecramm, CBepxy, CHHU3y, cieBa, crmpaBa u 1o 1eHTpy) GridPane(cerka 31eMeHTOB)
ScrollPane(koHTelHep ¢ BO3MOXHOCTBIO IIPOKPYTKI)

['maBHBIM poMTESIEM MOKET OBITH 9K3eMILIAp Kiacca Group, OH HaceayeTcs ot Kinacca Parent,
[I09TOMY MOJKET COIepKaTh B cebe ApyTue 3JIeMEeHTHI.

Oxn mpepcrasnser co6oit NullLayoutus Swing, To ecTh, Kakie KOOPAMHATHI MbI 3aJaqUIM 3JIe-
MEHTY, TO TaM OH 1 OyeT p1CcOBaThCs.

PacnososxeHue ameMeHTOB

package javafxapplicationl;

import javafx.application.Application;
import javafx.event.ActionEvent;
import javafx.event.EventHandler;
import javafx.scene.Scene;

import javafx.scene.control.Button;
import javafx.scene.layout.StackPane;
import javafx.stage.Stage;

import javafx.scene.control.Label;
import javafx.scene.layout.FlowPane;
import javafx.geometry.Orientation;
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import javafx.scene.Group;
public class JavaFXApplicationl extends Application {

@Override
public void start(Stage primaryStage) {
Label label = new Label("LABEL");
label.setLayoutX(20);
label.setLayoutY(20);
Button btn = new Button();
btn.setLayoutX(20);
btn.setLayoutY(50);
btn.setText("Say Hello World™);
btn.setOnAction(new EventHandler<ActionEvent>() {

@Override
public void handle(ActionEvent event) {
System.out.println("Hello World!");
}
b;

//StackPane root = new StackPane();

//FlowPane root = new FlowPane(Orientation.VERTICAL,10,10);
Group root = new Group();

root.getChildren().add(btn);

root.getChildren().add(label);

Scene scene = new Scene(root, 300, 250);

primaryStage.setTitle("Hello World!");
primaryStage.setScene(scene);
primaryStage.show();

}

public static void main(String[] args) {
launch(args);

}
}

BHelnrHni1 B 3J1eMEHTOB, pa3MellleHe N300paskeHuUiT

package javafxapplicationl;

import java.io.IOException;

import javafx.application.Application;
import javafx.event.ActionEvent;
import javafx.event.EventHandler;
import javafx.scene.Scene;

import javafx.scene.control.Button;
import javafx.scene.layout.StackPane;
import javafx.stage.Stage;

import javafx.scene.control.Label;
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import javafx.scene.layout.FlowPane;
import javafx.geometry.Orientation;
import javafx.scene.Group;

import javafx.scene.image.Image;
import javafx.scene.image.ImageView;
import java.io.File;

import javafx.scene.text.Font;

import javafx.scene.text. FontWeight;
import javafx.scene.layout.x;

import javafx.scene.paint.Color;
import javafx.geometry.Insets;

public class JavaFXApplication1 extends Application {

@Override
public void start(Stage primaryStage) {
Label label = new Label("LABEL");
label.setLayoutX(20);
label.setLayoutY(20);
label.setPrefSize(200, 20);
label.setFont(Font.font("Tahoma", FontWeight NORMAL, 20));
label.setBackground(new Background(new BackgroundFill(Color. AQUA,
CornerRadii. EMPTY, Insets. EMPTY)));
/xtry {
File file = new File("images/smiley.jpeg");
String localUrl = file.toURI().toURL().toString();
Image image = new Image(localUrl);
ImageView imv = new ImageView(image);
label.setGraphic(imv);
J catch (IOException e){System.out.printin("Error img");}+/
Button btn = new Button();
btn.setLayoutX(20);
btn.setLayoutY(250);
btn.setText("Say Hello World™);
btn.setOnAction(new EventHandler<ActionEvent>() {

@Override
public void handle(ActionEvent event) {
//System.out.printin("Hello World!");
try {
File file = new File("images/smiley.jpeg");
String localUrl = file.toURI().toURL().toString();
Image image = new Image(localUrl);
ImageView imv = new ImageView(image);
label.setGraphic(imv);
} catch (IOException e) {
System.out.println("Error img");

}
}
1s

//StackPane root = new StackPane();

83



//FlowPane root = new FlowPane(Orientation.VERTICAL,10,10);
Group root = new Group();

root.getChildren().add(btn);

root.getChildren().add(label);

Scene scene = new Scene(root, 300, 300);

primaryStage.setTitle("Hello World!");
primaryStage.setScene(scene);
primaryStage.show();

}

/*;(-
« @param args the command line arguments
%/
public static void main(String[] args) {
launch(args);

}

}

Canvas (X0JICT) - 3JIeMeHT [JIs1 PUCOBaHMs, TpeOyeTcs OIpeesIuTh pasMep.

GraphicsContext - 9ToT Ki1acc UCIOAB3yeTCS ML PUCOBAHMS Ha XOJICTE C ITOMOIIBI0 Oydepa, a
TaKxKe 00paboTKa COOBITHUII ITEPEPUCOBKY OKHA.

CHayasia Bce pucyeMble 2JIeMEeHTHI IIoOMeInanTcs B Oydep, 3aTeM Ha XOJICT.

Xonct comepsxut Toabko onup GraphicsContext, u Tonbko oguH 6ydep. ITocie Toro, kak XoicT
IIOAKJIIOUEH K CIIeHe, OH MOXKeT ObITh n3MeHeH JavaFX mpuioxeHneMm.

gc.setFill(Color.GREEN); YcTanaBiauBaer TeKymnit aTpuOyT KICTh (3aII0JIHEHNST KpacKoii). 3Ha-
YyeHIe 110 YMOJTYAHIIO YePHBIIL.

gc.setStroke(Color.BLUE); stroke (rirrpux)

gc.strokeRoundRect(160, 60, 30, 30, 10, 10); x - KoopamHarta X B BEpXHEM JIEBOM YTJIy, 'PaHUIIbI
oBaJa. y - Y KOOpAVMHATA BEPXHEro JIeBOTO yrIjla TpaHMIlbI oBaja. W - IIMpMHA B IleHTpe oBaja. H
- BBICOTA B I[eHTpe oBaja. arcWidth - mmmpuna nyru yrios npsmoyrosnpHuka. arcHeight - Beicora
OYTU YIJIOB MPSIMOYTOJIBHIKA.

ge.fillPolygon(new double[]10, 40, 10, 40, new double[]210, 210, 240, 240, 4); xPoints - array
containing the x coordinates of the polygon's points or null. yPoints - array containing the y
coordinates of the polygon's points or null. nPoints - the number of points that make the polygon.

GridPane

grid.add(scenetitle, 0, 0, 2, 1); child - the node being added to the gridpane columnlIndex - the
column index position for the child within the gridpane, counting from 0 rowIndex - the row index
position for the child within the gridpane, counting from 0 colspan - the number of columns the
child's layout area should span rowspan - the number of rows the child's layout area should span

String year = valueYear.getText();

Calendar calendar = Calendar.getInstance(TimeZone.getDefault(),

Locale.getDefault());
calendar.setTime(new Date());
int age=calendar.get(Calendar.YEAR) — Integer.parselnt(year);
actiontarget.setFill(Color.FIREBRICK);
actiontarget.setText(nameTextField.getText()+
" was "+Integer.toString(age)+" years old");
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public static Calendar getInstance(TimeZone zone, Locale al.ocale) 30Ha - uacooit mmosic, al.ocale
- CTAaHJApPT IS HEXENN, IPEINCTABISeT ONpefeeHHYI0 reorpadgpuuecKyro, MOJIUTUUECKYIO, VI
KyJIBTYPHYIO 00JIaCTh (JIOKAIM3aIN).

public static Locale getDefault()

Gets the current value of the default locale for this instance of the Java Virtual Machine.

The Java Virtual Machine sets the default locale during startup based on the host environment. It
is used by many locale-sensitive methods if no locale is explicitly specified. It can be changed using
the setDefault method.

Returns: the default locale for this instance of the Java Virtual Machine

11.2. Juamoru. java 8

java.util

Class Optional<T>

Konreituep. A container object which may or may not contain a non-null value. If a value is
present, isPresent() will return true and get() will return the value.

javafx.stage

Class FileChooser

public File showOpenDialog(Window ownerWindow)

Window ownerWindow ycraHaBimBaencs: 6IOKMpOBKa OKHa-BJIafeNIblia, IT0Ka A1aJIor He Oyier
3aKpBIT,

public List<File> showOpenMultipleDialog(Window ownerWindow)

11.3. Knaccel, peanusyromue MVC. B JavaFX mpenmoururesnpHO mcrnosnb3oBaTh Properties
IUI BCeX II0JIell Kilacca-momeniu. Property 1mosBossgeT HaM IIOJIyuaTh aBTOMaTUUeCKye yBegoMIIe-
HUS IIPU JII00BIX M3MEHEHMIX IlepeMeHHBIX, TaKIX Kak lastName vm qpyrux.

OOBEeKTHI MHUIMNPYIOT COOBITHS TPV M3MEHEHU.

11.4. JIam6pma-BeipakeHus. PyHKIMOHATBPHBIM Ha3bIBaeTCI TaKOI MHTepdelic, KOTOPHI i1 Co-
IEepKUT ORVH U TOJIBKO OAVH abCTpaKTHBIN MeTo. JIiMOna-BeIpa)keHne, 10 CYIIECTBY, SIBISETCS
AHOHMMHBIM (T.e. 6€3bIMIHHBIM) METOIOM . HO 3TOT MeTO/I He BBIMOJHSIETCS CAMOCTOSITEIBHO, a
CIY>KUT IJIS peanmu3aliuyi MeTo/ia, OIpeaeIsieMoro B pyHKUMoHaIbHOM nHTepdeiice. Takum 06-
pasom , JIIMOqa-BhIpaXKeHVe IPUBOINUT K HEKOTOPOIT popMe aHOHMMHOTO KJIacca.

JIamb6ma-BrIpaykeHIIe BHOCUT HOBBIN 3JIEMEHT B CMHTAKCUC U OIIEpATOp B SA3BIK Java. ITOT HO-
BBIII OIlepaTop HasbIBaeTCs JAMOma-olepaTopoM, My onepanuei "crpenka’( ->). OH pasgeinser
naMOa-BeIpaKeHe Ha JBe YacT!. B J1eBOiT YacTu yKa3bIBalOTCS JIFOObIE TapaMeTphl, TPeOYoIN-
ecs B nam6maa-BoipaskeHun. (Ecian sxke mapamerps! He TpeOyOTCS , TO OHUM YKa3bIBAIOTCH IIYCTHIM
CIICKOM .) A B IIPABOIl YaCTU HAXOAMUTCS TEJIO JIMOa-BhIPAKEHNSI, TI€ YKA3BIBAIOTCS JEICTBIS,
BBIIIOJIHSIEMbIe JIIMO/1a-BhIpaKEHUEM.

B Java ompenesneHs! [Be pasHOBUIHOCTM TeJs JAMOOa-BeIpakeHnit. OgHa M3 HUX COCTOUT M3
eIVHCTBEHHOTO BBIPa)KEeHM, a Apyras - U3 6JI0Ka Koja.

Timer timer = new Timer(); timer.scheduleAtFixedRate(new TimerTask() @Override public void
run() //System.out.print("l would be called every 2 seconds"); n++; if (n > 10) timer.cancel();
//mumberTextField.setText(Integer.toString(n)); , 0, 1000);
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