MUHOBPHAYKHM POCCHUN
®denepanbHOE rOCYIAPCTBEHHOE OIOIKETHOE
o0pa3oBaTeNbHOE YUPEKICHUE BBICIIEr0 00pa30BaHUs
«TynbCKHM TOCYJAPCTBEHHBI YHUBEPCUTET
NHCTUTYT npUKIagHON MATEMATUKN U KOMIIBIOTEPHBIX HAYK

Kadenpa «Ilpuknagnas matemaTtuka u nHOOpMATHKA»

YTBepKIEHO Ha 3aceaHnu Kadeapsl

((HpI/IKJ'IaI[Ha}I MaTCMaTHKa 1 I/IH(l)OpMaTI/IKa»

24 auBaps 2022 r., npotokos Ne 5

3aBeayromui Kageapoi

o M.B. I'ps3eB

METOJINYECKUE YKA3AHUA
10 BHINOJHEHUIO MPAKTUYECKUX (CEMUHAPCKMX) 3aHATHI
Mo AUCHHUIIAHE (MOIYJII0)
«IIpakTHKYM Ha 3JIEKTPOHHBIX BHIYMCIUTEIbHBIX MAIIMHAX))
Yacts 3

OCHOBHOI nMpo(eccuoHaNIBLHOM 00pa30BaTEILHON MPOrPaAMMBI
BbICIIEr0 00Pa30BaHUA — IPOrpaMMbl 0aKaJIaBpUAaTAa

10 HAMPABIICHUIO MOJATOTOBKH
01.03.02 [Ipukyagnasi MaTeMaTUKAa U HH(POPMATHKA

C HAPABJICHHOCTHIO (TPOPHUIIEM)
IpuxkiaagHas MaTteMaTuKa 1 UHPOPMATHKA

®dopma oOydeHus: OuHas

N nentudukanmonusiii Homep oOpaszoBatenbHOM nporpammbl: 010302-01-22

Tyna 2022 ron



Pa3paboTunk MeTOAMYECKUX YKA3AHU I

0
Cwmupnos O.U., nonent kad. [IMull, x.¢.-M.H., TOIEHT (pece—
(DHUO, dondcHocmy, yueHas cmenelv, yueHoe 36anue) (noonucsw)



8 cemecTp
SA3bIK porpaMMupoBanus Java

3anartue 1.
CuHTaKCHC U TUIIOBBIE MPOrPaMMHbIE KOHCTPYKINH fA3bIKA Java

Hcropus co3nanus u pa3Butus Java.

Java mumpoko u3BeCTHA KaK HOBEHIINN 0OBEKTHO-OPUEHTUPOBAHHBIH SA3bIK, JISTKHH B U3yde-
HUM U TO3BOJISIFOIMI cO34aBaTh MPOrpaMMbl, KOTOPbIE MOT'YT MCIIOJIHATBHCS Ha JII0O0OH miaTdopme
6e3 kakux-m0o mopaboTok (Kpocc-marhopMeHHOCTb). [IporpaMMuCTBl MOTYT H00aBUTH K 3TOMY
OIMCAHHMIO, YTO sI3bIK MTOX0XK Ha ynpomeHnHbiii C win C++ ¢ nobaenenuem garbage collector'a - as-
TOMAaTHYECKOro coopuimka "mycopa” (MexaHH3M OCBOOOXKICHHUS MaMSTH, KOTOpas OOJIbIIE HE HC-
HoJib3yeTcs mporpammoii). Taxke M3BeCTHO, YTO Java opueHTHpoBaHa Ha MHTepHeT, U camoe ee
pacrpocTpaHeHHOE MTPUMEHEHHE - HeOObIINE MPOrPaMMBbl, HA3bIBAIOIIUECS ATIIIETHI, KOTOPHIE 3a-
MyCKaroTCs B Opaysepe u ABisroTcs yactbto HTML-cTpanmir.

N3nauvanbro 51361k HasbiBasicss Oak (y0), a paboTa 1mo ero co3ganuio Havaiack eme B 1990
rofy BHyTpH Koprnopauud Sun. COTpyJAHUKH KOMIIAHUU HPUILIM K BBIBOJAY, YTO Ha3peja HE0OXo-
JUMOCTb CO3/IaHHsI HOBOI'O IIPOEKTa - Pa3pabOTKHU JIOCTYIIHOT'O JUIsl [T0JIb30BATENEH S3bIKA, a TAKKe
HEOOJIBIION — anmapaTtHO-IPOrpaMMHOM  MiaaT(opMbl, 4YTO IO3BOJIUT CO3[aBaTh annapaTHO-
He3aBUCHUMbIE NpuilokeHus. [lepBoHavyanbHOM Lenbio ObUIO - BBISICHUTH, YTO CTAHET CleAyroLeit
BOJIHOW Pa3BUTHsI KOMIIBIOTEPHOW MHIYCTPUH, U YTO HEOOXOAMMO pa3paboTaTh AJIs YCIEIIHOTO
ydyactusi B Heil. B urore ObuU10 pemieHo, uto Oyayuiee 3a 0ObEIUHEHHEM CeTed, KOMIBIOTEPOB, U
JPYTUX 3JIEKTPOHHBIX YCTPOUCTB B €UHYIO COIVIACOBAHHYIO UH(PACTPYKTYPY.

ChHavana ObutM TOMBITKH MOUUIpoBaTh C++, 9TOOBI CO3/1aTh SA3BIK JJIsl HAITMCAHUS IPO-
rpaMM, MUHUMAaJIbHO OPUEHTHPOBAHHBIX I0J] KOHKpETHbIE MIaT(opmMbl. OJJHAKO OUY€Hb CKOPO CTaJI0
MOHSITHO, YTO 3TO IMPAKTUYECKU HEBO3MOXHO. M Toraa Obuin HauaThl COOCTBEHHbIE pa3pabOTKH, HO
MHoroe u3 uaeosorun C++ 6bU10 B34TO 32 OCHOBY. [lapamienbHo ¢ pa3paboTKoil si3bIKa 1uia padora
HaJ rpaduaeckoit cuctemoil. OObEKTHO-OpUeHTHPOBAaHHBIN 361K Oak OBLT TOTOB CTATh JOCTATOYHO
MOIIHBIM HHCTPYMEHTOM JUIsSl HAIMCAHUs IPOTpaMM, KOTOpbIE MOTYT paboTaTh B CETEBOM OKpYKe-
HuU. Ero 00beKThl, CBOOOAHO pacnpoCTpaHsIOIIUecs 0 ceTH, paboTanu Obl Ha II0OOOM YCTPOMCTBE,
HauWHasl C IePCOHAIIBHOTO KOMITBIOTEPA U 3aKaHYUBasi OOBIYHBIMHU OBITOBBIMHM BHI€OMAarHUTO(OHA-
MU U TOCTEpaMHU.

Jlns mobenHoro HamectBus Oak He xBaTajo MocieqHero mrpuxa - opaysepa, KOTOpbIi Obl
noj/IepKUBaj 3Ty TexHosoruto. [loatomy B centsiope 1994 roma WebRunner (6paysep) yxe ne-
MOHCTpUpOBaics pykoBoACTBY Sun. HeGonbime mporpammsl, HanucanHble Ha Oak s pacmpo-
cTpaHeHus uepe3 MHTepHer, Ha3Banu anmuieramu (applets). Ero Bo3MOXXHOCTH, B 4aCTHOCTH, JIMHA-
MHYECKUE 3JIEMEHTHI (IBUraronascs o0ObeMHas MOJIEKYJa WM Oerymue CTpOKH), YCTPOMJIN PEBO-
mouuto B HTEpHEeTE.

B nauazne 1995 roaa, xoraa crano sCHO, 4TO O(pUIMAIbHOE 00bSBIECHHE YK€ OJIU3KO, 3a JIEJI0
B3suich Mapketosoru. Ilo pesynpraTtam ux uccienoBanuit Oak Obul mepemMmeHoBaH B Java, a
WebRunner cran Ha3eiBaThest HotJava.C ¢deBpans 1995 r. Java, peanuzanus miatdopmsl u HotJava
cBOOOAHO pacmpocTpasstoTcss uepe3 MurepHer. MHTepec HapacTan JaBUHOOOPA3HO, MOSTOMY B
Mmapte 1995 rona B razere Sun Jose Mercury News BblIIlIIa CTaThs ¢ ONMCAHHEM HOBOI TEXHOJIOTHH,
B KOTOPOU MPHUBOAMICS aapec opuIHaasHOoro caita http://java.sun.com/, KOTOpBIi 10 ceii JCHD SIB-
JSIeTCs. OCHOBHBIM HCTOYHMKOM MH(OpMAaIUu 1o Java.

23 mas 1995 rona texnonorus Java u HotJava Obutn odunmanbHo oObSBIACHBI Sun, U TYT K€
ObUI0 COOOIIIEHO, YTO HOBAast BEPCHs caMoro moomysspHoro opaysepa Netscape Navigator 2.0 Oynet
NOJJIEPKUBATh HOBYIO TexHoJsoruto. [lo cyTu, 3T0 03Hauasno, 4YTO OTHBIHE Java CTAHOBUTCS TaKOM
’)Ke HeoThemieMoii coctaBisronied WWW, kak u HTML.

OcHoBHas JTMHUS pa3BUTHUS Java ocTaeTcs CBsI3aHHOU ¢ Opay3epamu. C momoipio Java Beo-
CTPaHMILy MOXXHO HAIIOJHUTh HE TOJIBKO OOBIYHBIM TEKCTOM, HO M TUHAMUYECKUMU >1ieMeHTamu. Ho
Ha caMoM Jiene Java - 3To Gosnblue, yeM cumnatuyHoe ykpamenue HTML. ITockonbky 3T0 mosiHO-
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LIEHHBIN SI3bIK IPOrPAMMMPOBAHMS, TO C €r0 MOMOIIBI0O MOKHO CO3/aBaTh CIOXKHBIN M0JIb30BATENb-
CKHil mHTEpdeEiic.

ITpo HotJava Bckope mpunuioch 3a0bITh, T.K. KOMIIAHUK SUN HE yIAJIOCh CO37aTh KOHKYPEH-
TOCIIOCOOHBIH Opays3ep.

4 nexabps 1995 romga komnanuu Netscape 1 Sun COBMECTHO OOBSIBIISIFOT HOBBIN "SI3BIK CIIC-
HapueB" (scripting language) Java Script. Kak crmenyer u3 mpecc-penusza 3TO OTKPBITBIM, Kpocc-
1aT(OpMEHHBIN OOBEKTHBIN SI3BIK CIIEHApHEB Il KOpHnopaTuBHbIX cereil u Mutepuera. Kox Java
Script onuceiBaercsa npsimo B HTML Tekcre (X0Tsi BO3MOKHO M MOATPYKATh €r0 M3 OTACIbHBIX
¢aiinoB ¢ pacmupeHueM .js). ITOT A3bIK MpeIHa3HAueH ISl CO3AaHUs MPHIIOKEHHUH, KOTOPHIE CBS-
3bIBAIOT OOBEKTHI U PECYPChI Ha KJIMEHTCKON MalliHe Wik Ha cepBepe. Takum obpasom, Java Script
¢ ofHOMW cTopoHbl pacmupsieT u gononHser HTML, a ¢ apyroil cropons! - nonoanser Java. C no-
MOIIIbI0 Java MUIIYyTCs 0ObEKThI-aNIIEThl, KOTOPHIMUA MOKHO YIIPABJISTh Yepe3 A3bIK CLIEHAPHEB.

B saBape 1996 rona 6su10 chopmupoBaHo HOBOE Tonpaszzenenue JavaSoft, koropoe u 3aHs-
JI0Ch pa3pabOTKON HOBBIX Java-TeXHOJIOTHI U MPOJABMKEHUEM UX Ha PHIHOK. | JTaBHAs LIeJb - MOsB-
JIeHHE BCe OOJIBIIEro KOJMYECTBA CAMBIX Pa3HbIX MPUIIOKEHUH, HANIMCAaHHBIX Ha 3TOi miardopme. B
yactHOCTH, | uronst 1997 roma 6b110 00BsBIEHO, YyTO yueHble NASA ¢ momoinsto Java-anmieTroB
YIPaBIAIOT POOOTOM, H3YHAIOIIMM ITOBEPXHOCTH Mapca.

Coznatenu Java pa3paboTalii HE MPOCTO €IIE OJUH SI3BIK MPOTPAMMHUPOBAHUS, a YHHUBEP-
CaJIbHYIO IIAaTGOopMy JUIsl UCIIOIHEHUs npuiioxeHuil. Kakum ke o0pa3oM MokHO "criaguTs" pasz-
JUYUS ¥ MHOTOOOpasue onepanuoHHbix cucteM? Crocod He HOBBIM, HO () ()EKTUBHBIN - BUPTyallb-
Has MamuHa. [lpunokenus Ha s3pike Java MCIIONHSIIOTCS B CHELMAJIBHOM, YHUBEPCAIBHOM cpele,
KoTopasi Ha3biBaeTcs Java Virtual Machine. JVM - 310 mporpamma, KoTopasi MUAMIETCS CHEIHAIBHO
JUTSL KQXJIOH peabHOM IIaT(OPMBbI, YTOOBI C OJJHOW CTOPOHBI CKPBITh BCE €€ OCOOCHHOCTH, a C JIPy-
roi - IPeIOCTaBUTh SAUHYIO Cpely UCTIOMHEHH 171 Java-nipuiiokenuii. @upMa Sun U ee mapTHEPHI
co3nanu JVM mpakTuuecku i BCEX COBPEMEHHBIX ONEpallMOHHBIX cucteM. Kornma rosoputcs o
Opay3epe ¢ moaAepkKoil Java, Takke MOapa3yMeBaeTcs, YTO B HEM UMEETCSl BCTPOEHHAs! BUPTYallb-
Hasl MallliHa.

Ocobennoctu paboTHI ¢ Java.

Hannuue BupTyanpHON MalIMHBI ONpeesieT MHOTHE cBoiicTBa Java.

SBnsiercst Java sI3BIKOM KOMITWJIMPYEMBIM WM MHTEprpeTupyeMbiM? Ha camom gene, wmc-
NOJIb3yI0TCA 00a MOAX0/a.

WcxonHsiii Ko JIF000H MporpamMMbl Ha sI3bIke Java npeacTaBisieTcss OOBIYHBIMU TEKCTOBBIMH
¢aitnamu, KOTOpble MOTYT OBbITH CO3AaHBI B JJIOOOM TEKCTOBOM PEJAKTOPE MJIM CIEeLUAIN3UPOBaH-
HOM CpEJICTBE pa3pabdOTKM M MMEIOT paciivpeHue .java. ITu (ailnel momaroTcst Ha Bxox Java-
KOMITMJISITOPA, KOTOPBII TpaHCIUpPYyeT UX B CHeluanbHbIi Java 6aiT-kon. IMEHHO 3TOT KOMITakT-
HBIM U 3QPeKTUBHBIN HAOOp MHCTPYKIMM moanep;kuBaercs JVM u sBnseTcs HEOThEMIIEMOM ua-
cThio maatdopmel Java.

PesynbTar paboThl KOMIMWIATOpPa coXpaHseTcsl B OMHapHbBIX (aiiax ¢ pacumpeHueM .class.
Java-mpunoxenue, cocrosiee U3 Takux (ailyios, MojaeTcs Ha BXO/ BUPTyaJlbHOW MallliHE, KOTOpast
HAYWHAET UX UCTIOIHATH, UM HHTEPIPETUPOBATh, TAK KaK caMa SIBJISIETCS IIPOTPAMMOA.

B Java npumensieTcst ctporas TUNM3anusa. JTO O3HA4yaeT, uyTo Jbas nepeMeHHas u j1rodoe
BBIpO)KEHUE UMEET THUII, U3BECTHBIN YK€ Ha MOMEHT KOMIHJISIMH. Takoi MOaX0a MPUMEHEH IS
YIPOLIEHUS BBISBICHUS NMPOOIJIEM, Beb KOMITUIIATOP cpa3y coolIaeT o0 omuOKax U yKa3bIBaeT UX
pacniosioxeHue B kojie. [Iouck ke HCKITIOUUTENbHBIX CUTYali (exceptions - Tak B Java Ha3bIBaIOT-
Csl HEKOPPEKTHbIE CUTYallMM) BO BpeMs HCIOJIHEHHs MPOrpaMMbl (runtime) moTpedyeT CI0KHOTO
TECTHPOBAHUS, MIPHUYEM MPHUUYNHA, TTOPOAMUBIIAS JePEKT, MOXKET OOHAPYKUTHCS B COBCEM JIPYTOM
kjacce. TakuM 00pa3oM, HYXKHO MPUKJIAAbIBaTh JOMOJIHUTENbHbBIE YCWINS NPU HAlHMCaHUM KOJa,
3aTO CYUIECTBEHHO IMOBBIIIAETCS €r0 HaJIeXKHOCTh (a 3TO OJIHA U3 OCHOBOINOJAraroluX LeeH, s
KOTOPBIX U CO3/1aBAJICS] HOBBIN S3BIK).

B Java ectp Bcero 8 TUIOB JTaHHBIX, KOTOPBIE HE SBISIIOTCA OOBEKTAMU: S5 IEIOYUCICHHBIX
tunos: (byte, short, int, long, char), 2 npoOusix Tuna (float u double) u GyieBckuii Tun boolean. Ta-



KM€ TUTIBI HA3BIBAIOTCS IPOCTHIMU WIIH IPUMHUTHBHBIMU (OT aHTIIMICKOTO primitive). Bce ocTanbHbie
- 00BEKTHBIE UITH CCHIJIOYHBIE.

B Java Obu1 BBelleH MEXaHH3M aBTOMATHUYECKOW cOOpKH Mycopa (0T aHrjmiickoro garbage
collector). Ilpenmonoxxum, mporpaMma co37aeT HEKOTOPBIM O0OBEKT, paboTaeT ¢ HUM, a JaJIbIIe
HACTymaeT MOMEHT, KOrJa OH OoJjblle yxe He HyXeH. HeoOxoaumo ocBoOOINTh 3aHMMAEMYIO Ta-
MSITh, 4YTOOBI HE MEIIATh ONEPAIIMOHHON CHCTEME HOPMajbHO (PYHKIHMOHUPOBaTh. T.0., porpam-
MHCT BOOOIIe He AymMaeT 00 OCBOOOXKICHHM MaMsATH. BupTyasibHas MalmnHa cama MOJCUYUTHIBACT
KOJIMYECTBO CCHUIOK Ha KaKIBIH OOBEKT, U €CIIM OHO CTAHOBHUTCS PaBHBIM HYJIIO, TO TAKOW OOBEKT
nomeuaeTcs st 00pabotku garbage collector. [IporpaMMucT JOMKEH CIEAUTD JTUIIH 33 TEM, YTOOBI
HE OCTaBaJIOCh CCHUIOK HAa HEHYXHBIC OOBEKTHI.

Kpome BBenenus garbage collector, ObTM NMpEeaNpUHATHI U APYTHE IIarH A 0OJerdeHus
pa3paboOTKU - OTKa3 OT MHOKECTBCHHOT'O HACJICJIOBAaHUS, YIPOIICHHWE CHHTAKCHCA, BO3MOXKHOCTh
CO3/1aHME MHOTOTIOTOYHBIX MPUIIOKEHUH.

Cunrakcuc s3bIKa Java.

B Java xommeHTapuu ObIBalOT 2 BHJIOB:

* CTPOYHBIE

* OJIOYHBIE

Crpounbie koMMeHTapu HaunHarOTca ¢ ASCII-CUMBOJIOB // M ANSATCS 10 KOHIA TEKyIIEeH
cTpoku. brnounbie koMMmeHTapuu pacnonaratorcs mexay ASCII-cumBonamu /* u */, Moryt 3aHu-
MaTh MPOU3BOJIbHOC KOJINYCCTBO CTPOK.

Kpowme storo, cyiectByetr ocoOblii BUA OJIOYHOTO KOMMEHTApHUsl - KOMMEHTapuii pa3padoT-
yuka. OH MPUMCHACTCA OJId aBTOMAaTUYCCKOro Co3JaHud JOKYMCHTAIIMHU KOJaA. B CTaHJApPTHYIO I10-
ctaBky JDK, nauunas c¢ Bepcuu 1.0, BxoauT cneuuanbHas yrunura javadoc. KommenTapuit paspa-
0O0TYMKa 3aNUCBHIBAECTCA TaK ke, Kak ¥ Ojo4yHbId. EnMHCTBEHHOE pa3zinuune B HayaJlbHON KOMOWHa-
I[UU CUMBOJIOB - JJIsl TOKYMEHTAIlUU KOMMEHTapuil HeoOX0auMo HauyuHaTh ¢ /**. CuMBoa * B Haua-
JIe KaXKI0H CTPOKHU U MPEIIIECTBYIONINE eMy MTPOOEITbl M 3HAKU Ta0YJISIIIMA UTHOPUPYIOTCSL.

Hwuxe nepeunciienbl Bce BUJIBI JIEKCEM B Java:

* uneHTudukaropsl (identifiers);

* kiroueBkle cnoBa (key words);

* mutepaisl (literals);

* pa3zenuTenu (separators);

* oriepaTopkl (operators).

WNnenTtudukaTopsl - 3T0 UIMEHA, KOTOPBIE JAIOTCS Pa3IUYHBIM dJIEMEHTaM SI3bIKa ISl YIpo-
HIEHUS TOCTyma K HUM. VIMeHa UMEIoT makeThl, KJ1acChl, MHTeP(ENCHI, TOJIsI, METOJIbI, apTYMEHTHI U
JIOKaJIbHbIE TIEPEMEHHBIE (BCE ATH MOHATHS MOAPOOHO PacCMaTPHUBAIOTCS B JAbHEUIINX TaBax).
WnentuduxaTopsl MOXKHO 3amucbiBaTh cuMBosiaMu Unicode, TO €cTh, Ha JIOOOM YJOOHOM SI3BIKE.
JnuHa uMeHu He orpaHuueHa. MaeHTuduKaTop cocTouT u3 OykB U 1udp. MM He MOxeT Hauu-
HaTbca ¢ Udpbl. Java-OykBhI, WCIONB3yeMble B HACHTH(UKaTOpax, BiIrodaroT B ceds ASCII-
CUMBOJIBI A-Z, 8-z, a TaK)Ke 3HaKH MOJYEPKHBAaHUs _ W Jojutapa $. 3HaK Joutapa MCIOJIb3YeTCs
TOJIBKO MPH aBTOMAaTUYECKOW reHepanuu Kojaa (YTOObl MCKIIIOUUTH CIIy4aiiHOE COBIAJI€HUE UMEH),
7100 MPHU UCIMOJB30BAHUN KAKUX-TMOO CTaphiX OMOIMOTEK, B KOTOPHIX JOMYCKAIHCh UMEHA C ITUM
CHUMBOIJIOM.

Kitoueseie cioBa:

abstract default if private this boolean do implements protected throw break double import
public throws byte else instanceof return transient case extends int short try catch final interface stat-
ic void char finally long strictfp volatile class float native super while const for new switch continue
goto package synchronized.

Kunrouebie cimoBa goto u CONnst 3ape3epBUPOBaHbI, HO HE UCIIOIB3YIOTCA.

JIuTepaiibl MO3BOJISIOT 337aTh B MPOrpaMMe 3HAUEHUS JJIsi YMCIIOBBIX, CHMBOJBHBIX U CTPO-
KOBBIX BhIpaKeHHH, a Takxke null-nmutepanos. Beero B Java ompeseneHs! cieayromye BUIbl TUTepa-
JIOB:

* [IEJIOYHCIIeHHBIH (integer);



* npoOHsiii (floating-point);

* OyneBckuii (boolean);

* cuMBOJTBHBIH (character);

* CTPOKOBBIH (string);

* null-nmurepan (null-literal).

LlenouncnenHpie aUTEpaNbl MO3BOJSIOT 3a7aBaTh LIEJIOYUCIICHHbBIE 3HAUCHUS B JIECATEPHY-
HOM, BOCBMEPUYHOM M IIECTHAIATepUIHOM BUe. JlecsTepudHbiil popMar TpaIuIMOHEH U HUYEM
HE OTJIMYAETCS OT MPaBWJI, MPUHATHIX B IPYTUX S3bIKaX. 3HAUYECHUS B BOCBMEPUYHOM BHJIE HAauYMHa-
I0TCS ¢ HYJISI, ¥, KOHEUHO, UCIOIb30BaHue udp 8 u 9 3ampemieHo. 3anuch MECTHAANATEPUIHBIX
yucen HaunHatotes ¢ 0x mimu 0X (mudpa 0 u nmatunckas ASCII-OykBa X B IMPOHM3BOJIBLHOM PETH-
CTpe).

JlpoGHBIC JIUTEpabl MPEACTABISAIOT COOOM YKClIa ¢ IUIaBaroliel AecaTuYHON Toukoi. [Ipa-
BUJIA 3aIIMCU TAKUX YHCEJ TAKUE Ke, KaK U B OOJNBIINHCTBE COBPEMEHHBIX SI3IKOB TIPOTPaMMHUPOBa-
HUSL.

CHUMBOJIBHBIN JTUTEpaJT IOJKEH COJIEpKaTh CTPOr0 OJUH CUMBOJI, HAIpUMeEp, 'a', WIH CIe-
[HATIBHYIO MOCIIE0BATEIbHOCTD, HAUMHAIOIYIOCS C \.

CTpOoKOBBIE JIUTEPATIBI COCTOST U3 HA0OPa CUMBOJIOB U 3alMCHIBAIOTCS B JIBOWHBIX KaBbIUKAX.
JlnHa MOKeT ObITh HYJIEBOM WJIM CKOJIb YTOJTHO OOJIBIION.

Null mutepan MoXkeT MPUHUMATH BCETO OJHO 3Ha4YeHue: null. To auTepan cChIIIOYHOrO TH-
na, MpUYeM 3Ta CChUJIKA HUKY/a He CChUIaeTcs, 00BEKT 0TCyTcTBYeT. Pasymeercs, ero MOKHO Ipu-
MEHSATH K CChUIKAM JIF0O0T0 0OBEKTHOTO TUTIA JaHHBIX.

OmnepaTopsl.

Omneparop nprcBanBaHUs = U ONEPATOP CPABHEHUS ==

x = 1; // mpucBauBaeMm [IepPeMEeHHOM X 3HaueHue 1

x == 1 // cpaBHMBaeM 3HauUeHME [E€PEeMEHHOM X C eOMHUIIEN

Hapsiny ¢ 4 oObIyHBIME apUPMETHIECKUMU OTIEpalusIMH +, -, *, /, CTh omepaTrop MmoxydeHHs
octatka oT jenenus %.

Jlornueckue oneparopsl "'u" u "unn" ( & U |) MOXKHO HCIOJIB30BATh B IBYX BapuaHTtax. Ilep-
BBIIl BapHaHT ornepaTtopoB (&, |) Bceraa BeUUcCseT 00a onepanaa, BTopoi xe - ( &&, || ) He Oyner
MIPOJIOJDKATH BBIYUCIICHUS, €CITM 3HAUE€HUE BBIPAKCHUS YIKE OUEBUIHO.

Omnepatop ¢ ycinoBueM ? : COCTOUT U3 TPeX YacTel - ycIoBUA U ABYX BblpakeHHil. CHauana
BBIUKCISIETCS yclloBUE (OYyJIEBCKOE BBIPAKEHUE), U HA OCHOBAHUU pe3ysibTaTa 3HAaUeHHUE BCEro Olle-
paropa onpezessieTcs NepBbIM BBIPAKEHUEM B CIIydae MOJyuYeHHUs] HCTUHBI, U BTOPBIM - €CIIH yCIIO-
BUE JIO’)KHO. Hampumep, Tak MOXXHO BBIYMCIUTH MOJTYJIb YHACHA X:

x>0 ? x : -x

Omnepatop if - onmepatop ycioBHOro mnepexoja. B obmiem ciiydae KOHCTPYKIUS BBITJISIIUT
TakK:

if (Jormueckoe BeIpaxkeHue) BbIpaxkeHUe Ui 0ok 1

else BeIpaXkeHHE WK OJIOK 2

Omnepatop switch() B cimydae He0OXOAMMOCTH MHOXKECTBEHHOTO BbhIOOpa. BBIOOp ocyIecTB-
JsIeTCs Ha OCHOBE LIEJI0YHCICHHOT0 3HaueHust. CTpyKTypa onepaTopa:

switch(int value){

case constl:

BBIpaXEHUE WU OJIOK

case const2:

BBIpaKEHHE WU OJI0K

case constn:

BbIpaKEHHE WU OJI0K

default:

BBIpaKEHHE WU OJI0K

¥

[Ipuuem ¢pasa default e siBnsIeTCS 00s3aTENBHON
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B s3b1ke Java mMeeTcst Tpi OCHOBHBIX KOHCTPYKITMH YTIPaBJICHUS [UKIAMH.

* ukJ while

* ukia do

e ukJI for

OcHoBHas popma nukiia while MoxkeT OBITH TIpE/ICTaBICHA TAK

while(1ornueckoe BbIpakeHHE)

MOBTOPSIONIEECS BRIPAKEHUE UITH OJIOK;

B nanHOl S3bIKOBOM KOHCTPYKIUHU MOBTOPSIOLIEECS BbIpaKeHUE MU OJIOK, OyIeT HCIoJ-
HATBCS IO TeX TOP, OKA JIOTMYECKOE BBIpAKEHHE OYAEeT UMETh UCTUHHOE 3HAUCHHE.

Ecnu BoipaxkeHue win OGJI0K IPEICTaBISIFOIIMIA TeIO [uKia OyAeT 3aBepIllieH He HOpMalbHbBIM
00pa3oMm 110 IpUYruHE

* BCTPETUJICS orepaTop continue, TO YacTh Teja [UKJIA CIeIyIoIIas 3a OIepaTopoM continue
OyZeT MpomyIieHa U BBHIIOJHEHUE KA MPOJODKUTCS ¢ Havana. Ecnu continue MCIONb3yeTcs C
METKOM M MeTKa NMPUHAAISKUT K JaHHOMY while, To BbionHeHHe ero OyAer aHajdoru4yHbiM. Eciu
METKa HE OTHOCHUTCA K JaHHOMY While, To ero BeimoaHeHne OyIeT MpeKparieHo.

* BcTpeTHiics onepaTtop break, To BbIMOIHEHHE HUKIIA OYAET MPEKpaIeHO

* €CJIM BBINIOJTHEHHE OJI0Ka OyJeT MmpeKpalieHo Mo APYTUM MpUYMHAM (BO3HHKIIA MCKIIIOYH-
TeNbHAas CUTYaIlus), TO BeinoaHeHne while OyaeT nmpekpaiieHo 1o TeM e MpUuIuHaM.

OcHoBHas popma nukiia do UMeeT CIIe YOI BHT

do

MOBTOPSIONIEECS BEIPAKEHUE HITH OJIOK;

while(1ornyeckoe BbIpakeHHE)

B oriimunu ot nmkia while nuki do, OyieT BBIONHATHCS A0 TEX MOp, MOKa JOTMYECKOe BhI-
pakeHue OyJeT JIOKHBIM. BTOPbIM Ba)KHBIM OTJIMYUEM SIBISIETCS TO, 4TO dO OYJET BBIMOIHEH Kak
MUHHMYM OJHH Pa3.

OcHoBHas popma nukiia for BRIMISIIUT CIEAYIOMUM 00pa3oMm:

for(BrIpaskeHrEe MHUIMAIN3ALUN; YCIIOBUE; BBIpAKEHHE OOHOBIICHMS)

MOBTOPSIOIIEECS BhIpaKEHUE WIIH OJIOK;

B HekoTOphIX ciydasx TpeOyeTcsi H3MEHHTh XOJ] BBIOJIHEHHS MPOrpaMMbl. B TpamuimoH-
HBIX S3bIKaX MPOrpaMMHUPOBAHUS JUIS 3TUX IIeJIeil UCTIONb3yeTcs onepaTop goto, 0JJHaKo B Java ero
HCIIOJIb30BaHuE He NpeaycMoTpeHo. Jliis aTuxX 1eneil npuMeHsoTcs oneparopsl break u continue.

Omnepatop continue MOXeT NMPUMEHAThCS ToJAbKO B mukiax while, do, for. Ecau B motoke
BBIYUCIICHUI BCTPEYAETCS OMEpaTop continue, TO BHIMOJHEHHUE TEKYIIEH MOCIeI0BATEIFHOCTH Olle-
paTopoB (BbIpaXXEHUI) TOJIKHO OBITh MPEKPALICHO U yIpaBieHue OyAeT NepeaHo Ha Hadaino OJioka
COJIEPIKAIIETO ITOT OIEePaTopP.

Omnepatop break u3meHseT nocinea0BaTeILHOCTh BHIMOJIHEHUS, HO HE BO3BPALIAET UCIIOIHE-
HUE K HavaJly IMKJIa, a TPEePHIBAET €ro.

Omneparop return mpegHa3HaueH JAJs BO3BpaTa YIpPaBJICHUs U3 BBI3BIBAEMOI0 METOJA B BbI-
3pIBaeMbIi. ECiii B mOCIeI0BaTeIbHOCTH OTIEPATOPOB BBIMOJHAETCS return TO yIpaBieHHUE HEMe.l-
JIEHHO (€CJIM 3TO HE OrOBOPEHO 0c000) MepeaeT yIpaBieHHe B BbI3BIBAIOLINI METO/.

[IepemenHsle.

[lepemeHHbIE UCTIOIB3YIOTCS B IpOrpaMMe Ui XpaHEeHUs JaHHBIX. JIo0as nepeMeHHas ume-
eT TpHu 0a30BBIX XapaKTEPUCTUKH: MMs; THUI, 3HadyeHHe. O MPUMUTUBHBIX TUIAX YIIOMHUHAIOCH pa-
Hee. PaccMOTpUM CCBIJIOUHBIE TUIIBI.

Ecnu xaxnas nepeMeHHass UMEeT 3HaYeHHe, TO CChUJIOYHbIE K€ MePEMEHHbIE XPAHSAT JIUIIb
CCBUIKH Ha OOBEKTHI, TPUYEM PA3INIHbIC IEPEMEHHBIE MOTYT CChIJIATHCS HAa OJHMH M TOT XKe OOBEKT.
Point pl = new Point(3,5);

Point p2=pl;

pl.x=7;

print (p2.x) ;

B npumepe Beipaxkenue new Point(3,5) co3aaet HOBBII 00BEKT-TOUKY ¢ KoopauHaTamu (3,5), 00b-
eKT KJacca:



class Point {
int x, y;
}

B pesynbrare 06e nepemennsie Pl u p2 ccpiaroTcs Ha OAMH OOBEKT.

OO0BexT (object) - 3TO 3K3EeMIUISIp HEKOTOPOT'O Kilacca WM dK3eMIULIp MaccuBa. Kiace - 3To
OTMHCaHUe 0OBEKTOB OJMHAKOBOU CTPYKTYphl. OOBEKTOB 3TOTO KJIacCa MOXKET He ObITh BOBCE, a MO-
KET OBITh CO3/JaHO CKOJIb YTOAHO MHOTO.

OOBEKTHI BCEra CO3AI0TCS C UCIOIB30BAHUEM KIIFOUEBOT'O CIIOBA NEW, MIPHUYEM OJHO CIIOBO
New MOPOXKIAET CTPOro OJWH OOBEKT (WM BOBCE HU OAHOIO, €CIM Mpoucxoaut ounbka). [locne
KITFOYEBOTO CJIOBA YKA3bIBACTCS MMS KIIacca, OT KOTOPOro MblI cobupaemcs mopoauth 00bwekt. Co-
3laHue 00BEKTa BCerja MPOUCXOAMT Yepe3 BhI30B OJHOIO M3 KOHCTPYKTOPOB Kiacca. Eciu koH-
CTPYKTOp OTpabOTal YCHEIIHO, TO BRIPAXKCHHE NEW BO3BPAIIACT CCHUIKY Ha CO3/IaHHBIN O0BEKT. DTy
CCBUJIKY MOKHO COXPaHHMTh B MEPEMEHHOM, Mepe/iaTh B KaueCTBE apryMeHTa B KaKoH-1100 MEeTo[
WJIH UCTIOJIB30BATh JPYTHM CITIOCOOOM.

Hap ccbuiouHbIMU 3HAYEHUSIMU MOYKHO TPOU3BOAUTD CIEAYIOUINE ONEpalnu:

* 0OpaIIeHHE K MOJISIM U METOJIaM O0BECKTa

* oneparop instanceof (Bo3Bparaet OyJaeBCKOe 3HAUCHUE)

* OIIepalliy CPAaBHCHHS == M != (BO3BpAIAIOT OYJICBCKOE 3HAUYCHHUE)

* OIIEpaTOp MPUBEICHUS TUIIOB

* OIepaTop C yCJIOBUEM ? :

* OIepaTop KOHKATEHAIMH CO CTPOKOM +

OOpamnieHne K TOJSAM U METOJIaM 00BEKTa MOXKHO Ha3BaTh OCHOBHOW OIepanuell Haj CChI-
J0oYHBIMU BenndrHaMu. OCyIIeCTBISETCS OHA C IOMOIIbIO CUMBOIIA . (Touka). MiMeHa ObIBatoT mpo-
CTBIMU (Simple), COCTOAIMME U3 OAHOTO HICHTH(PHUKATOpa (OHU ONPEACISAIOTCS BO BpeMsi 00bsIBIIC-
HUs), 1 cocTaBHBIMU (qualified), cocTosmuMu U3 MOCIEAOBATEIIBHOCTH HICHTU(PUKATOPOB, pa3jie-
JIEHHBIX TOYKOM.

// OBbaBmgeM kjacc Parent
class Parent {
}
// O6wbaBmdgem kjacc Child, u Haciaegyewm
// ero oT kJjlacca Parent
class Child extends Parent {
}
Parent p = new Child();

Teneps nepemennas tuna Parent ykassiBaeT Ha 00beKT, HOpOXkAeHHBIH OT Kinacca Child.

JloGaBuM K y>ke 0OBSIBJICHHBIM KJIaccaM €Ile OJUH:
// OObaABJIgEeM HOBHIM KJIACC M HacjelyeM
// ero or wjacca Child
class ChildOfChild extends Child {

}

Teneps 3aBesieM epeMEHHYIO HOBOTO THITA:
Parent p = new ChildOfChild({() ;
print (p instanceof Child);

Nmena u uieHTHHUKATOPHI.

[IpocToe uMs COCTOUT M3 OJHOTO MACHTH(PUKATOPA, a COCTABHOE - U3 HECKOJIbKUX. OHAKO
HE BCSKUU HISHTH(PUKATOP BXOAUT B COCTaB WMEHHU. BO-TIEpBBIX, B BBIPAKEHUU OOBIBICHUS
(declaration) unentudukaTop emie He ABIIETCS UMEHEM. J[pyruMu clioBamMH, WACHTH(PHKATOP CTa-
HOBUTCSI UMEHEM II0CJIe TIEPBOTO TMOSBIEHUS B KOAE B MecTe OOBsIBICHUS. BO-BTOPHIX, €CTh BO3-
MO>XHOCTh 00paIaThCs K MOJISIM U METOJIaM OOBEKTHOTO THIA HE Yepe3 WM TUIA WU OOBEKTHON
MEPEMEHHOM, a Yepe3 CChUIKY Ha OOBEKT, MOITYYCHHYIO B PE3yJbTaTe BBINOJHEHHUS BBIPAKEHUS.
country.getCity () .getStreet () ;



B nannom mpumepe getStreet siBsieTcss HE UMEHEM, a MIEHTH(PHUKATOPOM, TaK KaK COOTBET-
CTBYIOLIMH METO]| BBI3BIBACTCSl y O0OBEKTa, MOJyYEHHOTo B pe3yibrare BbizoBa Meroxa getCity().
[Mpuuem, country.getCity - kak pa3 siBJIsSI€TCS COCTABHBIM HMEHEM METO/IA.

BrimonHseMbIil KJ1acCc 00s13aTENBHO COACPKHUT METOJ main(...), KOTOPBIHA SIBISIETCS TOYKOMN
BXOJIa JJIsl BBIMOJHEHHs Mporpammbl. MeTo main(...) moiay4yaeT Habop CTPOK, COJAEp KAl apry-
MEHTbl KOMaHTHOU cTpoku. MMsi mcxomHoro ¢aiina JODKHO COBMNAAAaTh ¢ HAa3BaHMEM Kilacca |
UMETh paclIMpeHue java.

IIpuMmep Koxa NpOCTENIIETO KOHCOJIBHOTO IPUIIOKECHHUS:
public class Demo {

/**
* OCHOBHOM MeTOZ, C KOTOPOI'O HauMHAEeTCS BHIIOJIHEHUE
* qmoboym Java NpOoT'PaMMEH .

*/

public static void main (String argsl[]) {
System.out.println("Hello, world!"™);

}

}

PesynbpTaToM paboThl Oyaer:
Hello, world!



3ansTue 2.
CpencrBa pa3padoTKu KOHCOJIbHBIX NPpWIokeHus HA Java mog Windows.

KoHcobHbIE TPUII0KEHNS BBIIOJIHAIOT YTEHHUE U3 CTaHAapTHOIO BBOJIA U 3alIMCh B BBHIBOJL
(omepariu BBO1a/BbIBO/IA) O€3 MCIIOIB30BaHUs Ipaguueckoro nHTepdeiica moap30BaTersl.

B Java cyniecTByeT NOHATHE TJIABHOM TOUYKHU BXOJAa KOHCOJIBHOTO MPUJIOKEHUS U CBSI3aHHBIX
METO/IOB JIJIsl YTCHUS U 3aIMCH B KOHCOJIb. B s13bike Java — 310 MeTox main.

Hcxonasbiii kKo Ha si3bIKe Java comepkuTcs B aiiyiax ¢ paciupeHueM java.

[IporpaMma a1 TpaHCHSIUU B OalT-KO/ Ha3bIBAETCS javac.exe.

[Tporpamma asist BBITOTHEHHS OaT-KO/1a HA3bIBACTCS java.exe.

OTtTpancinupoBaHHas B 0alT-KOJ porpaMMa uMeeT paciuupenue class.

Jlnist 3amycKa mporpaMMBbl HY>KHO BbI3BaTh HHTEPIIPETATOP java.exe, yKa3as B apaMeTpax
BBI30Ba KJIACC BBIMOJIHEHHUS.

Cpena s BeimonHeHus Java nmporpamm HasbiBaetcs JRE (Java Runtime Environment).

Cpena JRE conepxut peanusanyio BUPTyaIbHOM Java MalllMHbl 111 KOHKPETHOM onepariu-
OHHOM CHCTEMBI.

bazoBas cpena pa3zpaboTku nmporpamm Ha Java HasbiBaeTcs Java 2 SDK (Java2™ Software
Development Kit). Cpena pa3paboTku coep>KUT HA0OP CTaHIAPTHBIX OMOIMOTEK U yTUIUTHBIX
nporpamm aiis papadoruuka. Taxxke Java 2 SDK BxurouaeT B ce0si cpely BBIIIOJIHEHHUS java Mpo-
rpammM. [laker Java 2 SDK cB00OOIHO TOCTYIIEH B CETH MHTEPHET 10 aapecy http://java.sun.com/j2se
YcranoBka SDK He TpeOyeT HHCTAISAIUU JONOTHUTEIBHBIX KOMIIOHEHTOB.

['on0BHOM KaTanor coAep KUT JULEH3MOHHOE COTJIAIIEHUE U KPaTKOE OIMCAHUE CUCTEMBI.
Tak e B HEM HaXOJUTCS apXUB UCXOIHOTO KOJa SIC.Zip.

bin\ - karaor nHCTpYMEHTapus pa3paboTurka. B HeM HaXxoAATCsl KOMIMIATOP OalT-KoIa
javac.exe 1 UHTEpIpeTaTop java.exe, a TakKe IPOYHe yTHINUTHI

lib\ - Habop cTanmapTHBIX OMOIMOTEK Java 11 pa3paboTUYUKOB

demo\ - karayor ¢ mpumepamu

include\ - karasor ¢ dainamu 11 B3auMoaeicTBUS ¢ iporpammamu Ha C OCPECTBOM TeX-
nonorun JNI (Java Native Interface)

jre\ - katasor, cogepsanuii peanusarmio Java Runtime Environment

jre\bin\ - Habop 3amyckaemsbix (aitnoB u DLL ans Java-mammiast (JVM)

jre\lib\ - 6ubmuoTexn u Habop HacTpoeyHbIX (aiinoB st JRE

[Ipu TpaHcnALMK TpOrpaMMBbI 3a/1a€TCs MOJTHOE UMS ¢aiiia, BKIIIoYas pacliipeHre, IoTOMy
YTO 3TO UMS ONUCHIBAET MyTh JI0 UCXOTHOTO (aiina.

Ecnu 3anmycTuth nporpamMmy javac.exe 6€3 napaMerpoB, TO OHa MOKaKET CIHUCOK JOMYyCTH-
MBIX NTapaMETPOB C KPATKUM OINKMCaHUEM Kaxkaoro napamerpa. IlogpoOnas nadopmarus ob apry-
MEHTaXx IPOrpaMMBbI javac.exe JOCTYIHA B CTaHAapTHOW JOKYMEHTauu - ccolika “Tool
Documentation” Ha TTIaBHOI cTpaHHUIIE.

[Ipumep KoMaHABI 17151 TPAHCIMPOBAHUS UCXOIHOIO KOJ1a B OaWT-KOJ:

javac.exe HelloWorld.java

CxoMIUIMPOBAaHHBIN Kiacc siBNsieTcs (aiiyiom, coaepkammm OaiT-kon. Ilpu 3amycke mpo-
rpaMMBl 331aeTCs MTOJTHOE UMs Kiiacca (He (haiiia) a7 BBIIOTHEHUS, IOITOMY paclIMpeHue .class He
yKa3bIBaeTCsl.

[Tapamerp classpath comep>XUT CIIUCOK BO3MOXHBIX IyTeH /10 MecTa XpaHeHHs OalT-Kona.
[Tytu pa3aenstorcs ¢ nomoribio cumBoia “;” B Windows u “:” B UNIX cucremax.

Ecnu mapametp classpath He 3amaH, UHTEpPIPETATOP MCIOIB3YET CHUCTEMHYIO NMEPEMEHHYIO
cpenst CLASSPATH.

Jns mosydeHus: nHGOpPMALlMK O JOMOJIHUTENBHBIX MapamMeTpax MporpaMMbl java.exe Hc-
MOJIB3YHTE T€ e CIOCOObl, YTO PEKOMEHIOBaHbI JJIs IPOrPaMMBbI javac.exe

[Tpumep KOMaH Il 3aITycKa:

java.exe -classpath . HelloWorld

@aiisIpl ¢ pacIIMpPEHUEM jar SBISIOTCS CHIEIHMATbLHBIMU apXUBAMHU, COJCPKAIIUMH 0aT-KO.

g cozganust JAR apXuBOoB HCIONB3yeTCs MpOrpaMMa jar.exe, Bxoasinas B cocras SDK.
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JAR coBmectuM 1o cBoemy opmaty ¢ apxuBoM ZIP. OTnuunTenbsHoi 0cOOeHHOCTBIO (hop-
Mata JAR siBrsieTcs nmojiepkka MetTanHGOpMaIi 00 apXuBe.

IIpumep KOMaHIBI U1 CO3AAHUS apXUBa:

jar -cf hello.jar HelloWorld.class

Wutepnperarop javac.exe ucroib3yer napametp classpath mist moucka GaiiT-koma, ykasaH-
HOro i ucnosHeHus. [lapamerp classpath oObI4HO COmEpXHUT CHHCOK OMOJMOTEK B BHIC jar-
apXUBOB.

[Tpumep BBIMOHEHUS] KOHCOIBLHOTO TPUIIOKEHUS, 0AT-KO KOTOPOT'O HAXOIUTCS B apXHBE:

java -classpath hello.jar Helloworld

Cy1IecTByeT HECKOIBKO Cpe ISl CO3aHMUs KOHCOJIBbHBIX MPHIOKEHHUH Ha Java.

ITporpamma Eclipse siBnsercst nnterpupoBantoii cpemoii paspadorku (Integrated Develop-
ment Environment, cokpamienno IDE). OcnoBHbIM pa3zpaboTunkom Eclipse ssasiercst dpupma IBM.
[Tporpamma cBoOoaHO HocTymHA Mo azapecy http://www.eclipse.org. Ycranoska Eclipse e tpebyer
WHCTAJUSIIAK JIOTIOJTHATEIbHBIX KOMIIOHEHTOB. B BBHIOPaHHOM MPH MHCTAUIIUKA Kataiore Oyaer
MOCTPOEHA CTPYKTYypa MOKATATIOrOB HEOOXOIUMBIX st paboThl cpesnl Eclipse.

Cpena IDE NetBeans.

Co3anne KOHCOIBHOTO TPUIIOKEHUS.

Beliie ye ynoMHHaJIOCh, YTO TJIaBHBIN KJIACC KOHCOJBLHOTO MPHJIOXKCHHS JOJDKEH Ha3bl-
BaThCSl TOYHO TaK )K€, KaK M (ailll HCXOJAHOTO TEKCTa ITOro Kiacca. B 3Tom kimacce HEOOXOIUMO
OIPENIEIUTh CTATUYCCKHUI METOJ] C IMEHEM main. JIJaHHBIN METO/ UTpaeT poJib TOUYKH BXOJa IPUJIO-
KEHHS, TO €CTh eMy OyIeT IepelaHo yIpaBlIeHHE Cpa3y MOCIIe 3ayCcKa KOHCOJIBHOTO MPHIIOKEHHUS.

B kauyecTBe CTaHIApTHOTO TOTOKA BBIBOJA KOHCOJBHOE IMPUIIOKEHUE HCIOJIb3YET IMOTOK
java.lang.System.out, a B KauyecTBE CTaHIAPTHOTO IMOTOKA BBOjA - java.lang.System.in. Ectb u cTan-
JApTHBIN MMOTOK JUIS BBIBO/A COOOIIeHHI 00 ommoOKax - java.lang.System.err.

Metoay main MoryT ObITh MepeIaHbl apryMEHTHI - B KQUeCTBE MapaMeTPOB 3aIlycKa MPHUJI0-
xeHus. CTaTHYECKHUii METO ] main He BO3BpAIllaeT HUKAKOTO 3HAYCHHS U TIOTOMY UMEeT TUI void.

PaccmoTpum mporecc co3nanus KOHCOBHOTO MPHIIOKEHHS Ha TIPUMEpE.

Omnpenenum kiacc SimpleConsoleApp, pa3MecTUB €ro UCXOAHBIN TEKCT B Qaiisie ¢ uMeHeM
SimpleConsoleApp.java. ®aitsn 10JKEH Ha3bIBATHCS UMEHHO TaK, B IPOTUBHOM CITy4ae KOMITHIISITOP
BBIJIaCT cO0OIIeHHE 00 oUIHOKe.

B knacce SimpleConsoleApp ectp mone szAppName kimacca String, KOHCTPYKTOpP W OIUH
METOJI C IMEHEM main:

public class SimpleConsoleApp

{

String szAppName;

public SimpleConsolelpp ()

Cratudeckuil METOJl main He BO3BpalllaeT HUKAKOT0O 3HAYEHUs U MoToMy umeeT tum void. B
KaueCTBE €IMHCTBEHHOI'0 apryMEHTa 3TOMY METOAY MEPENAETCs] MaCCUB CTPOK NIapaMeTPOB 3alycKa
MIPUIIOKEHUS.
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Konctpykrop kmacca SimpleConsoleApp BbI3BIBaeTCS NMPU CO3JaHUU OOBEKTAa ITAHHOTO
KJlacca. 3aMETHUM, YTO IMPH 3aIyCKe KOHCOJIBHOTO MPUIIOKEHUSI 0OBEKT IIaBHOTO KJlacca HE cOo3/1a-
etcs. [Ipu HEOOXOAMMOCTH BBl MOJKETE CO3/IaTh TAKOM OOBEKT B METOJIE main.

B HameM npuiiokeHUM KOHCTPYKTOP BBIINOJIHSAET OYEHb IPOCTYIO 33Ja4y - OH MHULUAIIU3H-
pyer nosie SZAppName, 3anuceiBas B HETO CCbUIKY HA CTPOKY Ha3BaHUS MPUIIOKEHUS:

public SimpleConsolelpp ()

{

szAppName = new String(
"Simple Console Application");

}

PaccmoTpuM Tenepb HCXOHBIN TEKCT MeTo1a main.

BuyTpu 3TOr0 Meroaa Mbl ONpEAETHIN HECKOJIBKO MEPEMEHHBIX, KOTOPhIE OYAYT HCIOIb30-
BaHBI JJI1 BBOJA C KOHCOJIM LIEJIOr0 YUCIIA:

int 1 = 0;

byte bKbd[] = new byte[256];

String szStr = "";

StringTokenizer st;

Janee meto main co3naet 00bekT SC kinacca SimpleConsoleApp:

SimpleConsoleApp sc =

new SimpleConsoleApp();

DTO MPUBOJUT K BBI30BY KOHCTPYKTOpA, MHUIIMANM3Upyomiero mnoie SZAppName. Cnenyro-
11asi CTPOKa BBIBOAUT Ha3BaHME MPHIIOKEHUSI HA KOHCOJIb, 00paliasich K yKa3aHHOMY MOJIIO:

System.out.printin(sc.szAppName);

JJis BBIBO/IA B CTAHJAPTHBIN BBIXOIHOM MOTOK MBI MPUMEHIIIA METOT println, 1o0aBIIsIFOIIHIA
MIOCJIE BBIBEJICHHOM CTPOKHM CHMBOJIBI BO3BpaTa KapeTKu M MepeBoja CTpoku. B pesynbprare mpu-
TJIAIIEHUE JJIs1 BBOJA YMCIIA, PACHIOJIOKEHHOE B UCXOAHOM TEKCTE CTPOKOM HIDKE, OyaeT oToOpaxke-
HO C HOBOW CTPOKHU:

System.out.print("Enter number: ");

3/1ech MBI BOCIIOJIB30BAJIUCh METOJIOM print, He BBI3BIBAIOIIEM MPHU BBIBOJIE MEPEBO CTPOKHU.
[ToaToMy TEKCTOBBIN KypcOp OCTaHOBUTCSA cpa3y 3a cTpokoi "Enter number: ".

Tenepb 0 BBOJIE CTPOKH C KIIaBUATYPHI.

Mb1  nmpumennsii  MeTon read, BBI3BaB €ro Uil CTaHIAPTHOTO IOTOKa BBOJA
java.lang.System.in. 3ametum, uTO BO Bpems pabOThI ITOr0 METO/Ia, @ TAKXKE B Ipolecce mpeodpa-
30BaHUs MMOJYYEHHOIO MacCUBa CHMBOJIOB B I[E€JI0€ YHCIIO BO3MOKHO BO3HUKHOBEHHUE MUCKIIFOUECHHM.
[ToaTOMY MBI 3aKTFOUMIIN (parMeHT KO/ia, BRIOIHAIOININ 3TH QyHKIINH, B 010K try-catch:

int 1 = 0;

byte bKbd[] = new byte[256];
String szStr = "";
StringTokenizer st;

try

{
int iCnt = System.in.read (bKbd) ;
szStr = new String(bKbd, 0, iCnt);

st = new StringTokenizer (szStr, "\r\n");
szStr =
new String((String)st.nextElement());

Integer intVal = new Integer(szStr);
i = intVal.intValue () ;

}

catch (Exception ex)

{
System.out.println(ex.toString());

12



}

Meton read CUMTHIBAET CUMBOJIBI C KJIABUATYPHI M 3aMKUCHIBACT UX B MACCHB OAlT C UMEHEM
bKbd. DToT MeToa Bo3BpamiaeT ynpasieHHEe, KOTJa MM0JIb30BaTeNIb 3aKOHYIII BBOJ U HAaXKall KIIABU-
ury <Enter>. IIpu 3ToM B nepeMeHHyto iCnt 3anuchIBaeTCsi KOJIMYECTBO MPOYUTAHHBIX CUMBOJIOB.

Jlamee Mbl JOJDKHBI MPeoOpa3oBaTh MOCIEAOBATEIbHOCTh BBEIACHHBIX CHMBOJIOB B UHCIO
(okuaaercs, 4TO MOJB30BATENb OyJIET BBOAUTH LUQPHI). {151 3TOTO MBI BBIIOJIHSAEM IPOMEKYTOU-
HOE TpeoOpa3oBaHUE MAacCHUBa CUMBOJIOB B TEKCTOBYIO CTPOKY Kiacca String, ynanseMm u3 Hee CUM-
BOJIBI BO3BpaTa KapeTKU M MEPeBOJia CTPOKH, a 3aTeM CO37aeM Ha 0a3e MOJYyYEeHHOH CTPOKH OOBEKT
Kiacca Integer.

Co3nanue CTpPOKHU BBITIOJIHAETCS TaK:

szStr = new String(bKbd, 0, iCnt);

Crpoka String conepxur 16-pa3psinabie cumBoibl Unicode. UToObl mpeodpa3oBaTh MacCUB
Oaiit B ctpoky Unicode, MbI 3a/1aeM 3HaueHUE cTapiiero 0aiiTa BO BTOPOM MapamMeTpe KOHCTPYKTO-
pa, paBHOE HYIIIO.

VYaanenue cUMBOJIOB BO3BpaTa KapeTKHM U IEpeBOAa CTPOKHU BBINOJHSAETCS MPU MOMOIIU
kiacca StringTokenizer, npeaHa3HaueHHOTO IS pa3dopa TEKCTOBBIX cTpok. Co31aBasi 00bEKT ATOTO
KJ1acca, MbI IepeiaeM KOHCTPYKTOPY 4epe3 BTOPOii MapamMeTp CIHCOK CHMBOJIOB-Pa3eIUTENCH:

st = new StringTokenizer(szStr, "\r\n");

szStr = new String((String)st.nextElement());

Meton nextElement Bo3Bpaiaer nepBblii 2JIEMEHT CTPOKHU JI0 Pa3JesIUTeNsl, TO €CTh B HALLIEM
Clly4ae BCIO CTPOKY JI0 CHMBOJIOB BO3BpaTa KapeTKH U MEPeBOa CTPOKH.

Jlanee ctpoka npeobpasyeTcst B 00beKT kinacca Integer (1iemoe yucio):

Integer intVal = new Integer(szStr);

B mpomecce sroro mpeoOpazoBaHHsS ~ BO3MOXHO  BO3HHMKHOBEHHE  HMCKIIOUEHUS
java.lang.NumberFormatException (Hampumep, €ciid 1MOJIb30BaTellb BBEJI TEKCTOBYIO CTPOKY, KOTO-
PYIO HEBO3MOXHO IpeoOpazoBaTh B YMCICHHOE 3HAaUYeHHE). biiok catch BHIBOAMT Ha3BaHME UCKITIO-
YEeHHS Ha KOHCOJIb.

Ha cnenyromem stane mbl ipeoOpasyeM 00beKT Integer Kk MPUMUTUBHOMY THUITY int, BHI3bIBAs
U1 3Toro merox intValue:

i = intVal.intValue();

Takum oOpa3oM MbI BOCHOJB30BAJIMCH KiaccoMm Integer st mpeoOpa3oBaHHsI TEKCTOBOM
CTPOKH B 3HaYeHHe THMa int. Pe3ynpTar 3TOr0 npeobpazoBaHus 3aTeM 0TOOpakaeTcsi Ha KOHCOJIU:

System.out.printin(*Number: " + i);
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3ansTue 3.
Opranuszanusi MaccMBOB 1 (ailJIOBOr0 BBOIa-BbIBO/IA B MPOrpammax Ha Java.

MaccuBBI SBISIOTCS BAKHOW COCTABIISAIONIEH s3bIKa IporpamMmmupoBanusi. B Java pabora ¢
MacCHUBaMH BO MHOT'OM MOX0Ka HA TO, KaK 3TO JEJIAeTCs B IPYTUX S3bIKAX, HO €CTh TAK)KE U BaXKHbIE
OCOOEHHOCTH.

Ecnmn maccuB nuMeer JUIMHY N, TO 3HAYEHUSMH UHIEKCOB SABJAOTCS uncaa ot 0 1o n-1. Mac-
CUBBI MOTYT OBITh OCHOBaHbBI KaK Ha IPUMHUTHUBHBIX TUIIAX (HATIPUMED, TSI XPAHCHUS YHCIIOBBIX
sHadyeHnit 100 u3mMepeHwuii), Tak 1 Ha CChUIOYHBIX (HApUMeEp, €CIIM HY)KHO XpaHuTh onucanue 100
aBTOMOOWIICH B Tapake B BHJIC IK3eMILTSIPOB kiiacca Car). ba3oBbIil TUIT MOKET TakkKe ObITh MacCH-
BOM. TakuM 00pa3oM KOHCTPYHPYETCS MAaCCUB MaCCHBOB, MJIM MHOTOMEPHBIN MacCHB.

B Java maccuB cumBosoB char[] u kiacc String SBISIFOTCS pa3IMYHBIMH THIIaMu. VX 3Haue-
HUSL MOTYT OBITh JIETKO KOHBEPTUPOBAHBI IPYT B IpyTra C MOMOIIBIO CIIEUATbHBIX METO/I0B, HO OHU
BCE € HE OTHOCATCA K UJCHTHYHBIM TUIIAM.

B Java maccuBbl siBIsit0TCS 00BbEKTaMU (IPUMUTHBHBIX TUIIOB B Java BCero BOCEMb, M UX KO-
JMYECTBO HE MEHSETCs), UX TUI HAMIPSIMYIO Hacemyercs oT kinacca Object, M03TOMY BCE DIIEMEHTHI
3TOTO KJIacca AOCTYIIbl Y 00BEKTOB-MAaCCHBOB.

B kagectBe npumepa paccMOTpuM OO0BSIBIICHHE ITEPEMEHHOMN THIIA MACCUB, OCHOBAHHBIM HA
MPUMHUTHUBHOM THIIE int

int a[];

Takske JOIMyCTUMOM 3aMKChIO SBIIAETCS:

int[] a;

KonnuecTBo map kBagpaTHBIX CKOOOK yKa3bIBaeT Ha pa3MepHOCTh MaccuBa. [[jist MHOTOMep-
HBIX MacCHBOB JIOITyCKa€TCsl CMEILIaHHas 3alUCh:

int[] a[];

[lepemenHas a umeeT TUI "IBYMEPHBIN MacCHUB, OCHOBAHHBIN Ha int". AHAIOTMYHO OOBSB-
JISTFOTCSL MACCHBBI C 0230BBIM OOBEKTHBIM THUIIOM:

Point p, p1[], p2[][l;

Coznanue nepeMeHHON THIIa MACCUB €I11€ HE CO3/1aeT IK3EMILISPbl ATOI0 MaccuBa, U3Ha-
YyanpHO OHA uMeeT 3HaueHue null. UToObI co3/1aTh IK3EMILISIP MacCHBa, HY’KHO BOCIIOJIB30BaThCS
KIIFOYEBBIM CJIOBOM NEW, MOCIIE YEro yKa3bIBA€TCsl TUIl MAaCCUBA U B KBAaJPATHBIX CKOOKaX yKa3bIBa-
eTcsl JUIMHA MAacCHBa.

int a[]=new int[5];

Point[] p = new Point[10];

[IepeMeHHass HHULIMAIM3UPYETCS CCBUIKOM, YKA3bIBAIOIIEH HA TOJIBKO YTO CO3/IaHHBIA Mac-
cus. [locre ero co3ganust MOXHO 00pamaThcs K AJI€MEHTaM, UCIOIb3Ys CChUIKY Ha MacCHB, J1ajiee B
KBaJIpaTHBIX CKOOKaxX yKa3bIBa€TCsl MH/EKC JIEMEHTA.

int array[]l=new int[5];

for (int 1=0; 1i<5; i++) {

array[i]l=1i*i;

}

for (int j=0; j<6; J++) {
System.out.println (j+"*"+j+"="+array[]J]);
}

Pe3ynbpTaToM BBITIOJIHEHHS POTPAMMBI OY/IET:

0*0=0

1*1=1

2*2=4

3*3=9

4*4=16

N nanee mosiBUTCS ommOKa BpeMEHH HCTIOMHEHHUS, TaK KaK MHJIEKC TPEBBICUT MaKCUMAIbHO
BO3MOYKHOE 3HaY€HUe I TAKOTO MacCHUBa.
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ITockonbKy I DK3eMILIIpa MaCCUBA JUIMHA SIBJISETCS IOCTOSHHOW XapaKTEPUCTUKOM, IS
BCEX MACCHUBOB CYIIECTBYET crieruanbHoe noje length, mo3osstomniee y3uate ee 3nauenue. Hanpu-
Mep:

Point p[]=new Point[5];

for (int i=0; i<p.length; i++) {

plil=new Point (i, 1i);

}

[TockonbKy MaccHB SIBJISIETCSI OObEKTHBIM THIIOM JaHHBIX, €r0 3HAYEHUSI MOTYT OBbITh PUBE-
nenbl K Tuy Object uin, 4To TO ke caMoe, OBITh TPUCBOCHBI IepeMeHHol Tuna Object. Hanpumep,

Object 0 = new int[4];

OTO0 1aeT UHTEPECHYIO0 BO3MOKHOCTH JJI MACCUBOB, OCHOBAHHBIX Ha THIe Object, XpaHUTh B
Ka4yecTBE 3JIEMEHTA CChUIKY Ha CaMOro ceosi:

Object arr[] = new Object[3];

arr[0]=new Object ()

arr[l]l=null;

arr[2]=arr; // DyeMeHT cCchHJaeTCcda Ha BeCb MaccuBb!

Ecnu co3nars MaccuB Ha OCHOBE MPUMUTHBHOIO YHCIOBOTO TUIIA, TO U3HAYAJIBHO IOCIIE CO-
3/1aHUS BCE DJIEMEHTHI MaCCUBA UMEIOT 3HAYEHUE 10 yMoJ4aHu1o, To ecTh 0. Eciiu MaccuB o0bsiBIIEH
Ha OCHOBE MPUMUTUBHOTO TUIIa boolean, TO 1 B 3TOM ciiyyae BCE 3JEMEHTHI OyIyT UMETh 3HAUCHHE
no ymoryanuio false.

PaccmoTtpum co3nanue mMaccuBa Ha OCHOBE CChUIOUHOTO ThMa. [Ipeanonoxum, 3To Oyaer
kiacc Point. [Ipu co3gannu sx3emMInisipa MaccuBa ¢ MPUMEHEHUEM KITIOYEBOT'O CJIOBAa NEW HE co3/1a-
eTcsl HM OIMH 00BbeKT Kiacca Point, cozmaeTcs nmumib oAuH 00beKT MaccuBa. Kaxkiplil aemeHT mMac-
cuBa Oyzet uMeTh mycroe 3HadeHue null. B 3ToM M0OXHO yOEIUTCS ¢ IOMOIIBIO MTPOCTOTO IpUMepa:

Point p[]=new Point[5];

for (int i=0; i<p.length; i++) {

System.out.pritnln(p[il]):;

}

Pesynbrarom OymyT nuins cioBa null. Jlanee Hy>KHO MHUIIMATTU3UPOBATH SJIEMEHTHI MacCHBa
10 OTAEJIBHOCTH, HAIIPUMED, B LIUKJIE.

Kpowme toro, ects u apyroii croco6 co3iaHus MaCCUBOB - MHUIIMAIN3ATOPhI. B 3TOM cityuae
KITFOYEBOE CJIOBO NEW HE UCTOIB3YETCsI, a CTaBATCS (PUTYPHBIE CKOOKH, U B HUX MEPEUUCISIIOTCS ue-
pe3 3aIATyI0 3Ha4EeHHsI BCEX 3JIEMEHTOB MaccuBa. Hanpumep, i1 4ucinoBoro MaccuBa siBHasi HHU-
[UATH3AIIH 3aHChIBAETCS CIEAYIOIUM 00pa3oMm:

inti[]={1, 3, 5};

int j[1={}; // sxBuBaneutHo new int[0]

AHaJIOTUYHO MOKHO TTOPOK/IaTh MACCHBBI HA OCHOBE OOBEKTHBIX THUIIOB, HATIPUMED:

Point p=new Point(1,3);

Point arr[]={p, new Point(2,2), null, p};

// umm

String sarr[]={"aaa", "bbb", "cde"+"xyz"};

Paccmotpum MHOTOMEpHBIE MaccuBbl. Hanpumep, B cieayroiieM npumMepe:

int i[][]J=new int[3][5];
NepeMEeHHas 1 CChIIIaeTCs Ha ABYMEPHBIA MAaCCHB, KOTOPBIH MOXKHO MPEICTaBUThL cebe B BUIE Ta0-
mutiel 3x5. CyMMapHO B TaKOM MAaCCHUBE COJIEPXKHUTCS 15 2JIeMEHTOB, K KOTOPBIM MOXKHO OOpaIniarh-
cs uepe3 komOuHanuo uaaekcoB ot (0, 0) 1o (2, 4). [Ipumep 3anonHeHUs JBYyMEPHOTO MacCHBa de-
pe3 LUKI:

int pithagor table[][]=new int[5][5];

for (int 1=0; 1i<5; i++) {

for (int 3=0; 3<5; J++) {

pithagor table[i] [J]=1*];

System.out.print (pithagor table[i][j]+ "\t");
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}

System.out.println();

}

Pe3ynbpTaToM BBIMOTHEHUS TPOrPaMMEI Oy IeT:

00000

01234

024638

036912

0481216

Bonee TouHBI MOAX0/1 3aKIIFOYAETCS B TOM, UTO B Java HET IByMEPHBIX, U BOOOIIIE MHOTO-
MEpPHBIX, MACCUBOB, & €CTh MacCHUBbI, 0a30BBIMH TUIIAMU KOTOPBIX SIBJISIOTCS TAK)KE MAaCCUBBI.
Hampumep, tum int[] o3Havaer "maccuB yucen", a int[][] o3Hagaer "MaccuB MaccUBOB 4ucen'.

Ecnu co3narh 1ByMepHBI MaCCUB U ONPEIEIUTh IEPEMEHHYIO X, KOTOpasi Ha HETO CChLIAeT-
Csl, TO UCTIOJB3YA X U JIBa YKCJIa B Tape KBaJpaTHBIX CKOOOK Kaxkaoe (Hampumep, X[0][0]), MmoxHO
00paTUThCs K JII00OMY 3JIEMEHTY JByMEpHOro MaccrBa. Ho B TO ke Bpemst HCTIONb3Ysl X U OJHO
YUCJIO B Mape KBaJAPATHBIX CKOOOK, MOXKHO OOPATUTHCS K OJTHOMEPHOMY MAacCUBY, KOTOPBIH SIBIISET-
Csl BJIEMEHTOM JIBYMEPHOT'O MaccuBa. Ero MoHO MpOMHUIIMATIU3UPOBATh HOBBIM MACCUBOM C HEKO-
TOPOW APYTOW ATMHOM, U TaOJIHIIA TIEpECTaHET OBITh MPSMOYTOJILHON - OHA MIPUMET IPOU3BOIBHYIO
dbopmy. B yacTHOCTH, MOXKHO OJIHOMY U3 OJJHOMEPHBIX MACCUBOB IMPUCBOUTH J1axe 3HaueHue null.

X[0]=new int[7];

X[1]=new int[0];

x[2]=null;

[Tocne Takux onepanuii MacCuB, Ha KOTOPBIN CChUIAETCA NIEPEMEHHAs X HAa3BaTh IPSIMO-
YTOJIBHBIM HUKAK HEJIb35. 3aTO XOPOIIO BHIHO, YTO 3TO MIPOCTO HAOOP OJTHOMEPHBIX MAaCCUBOB WIIH
sHadeHuit null. [Tome3Ho moacUYUTaTh, CKOJBKO OOBEKTOB MOPOXKAAaETCs BeIpakeHHEM new int[3][5].
[TpaBrIIbHBII MOJCYET TAKOB: CO3/Ia€TCs OJUH MaccuB MaccuBOB (1 00beKT) u 3 MaccuBa 4uced,
Kbl aiaHo# S (3 o0bekTa). MToro, 4 oObekTa.

Kaxk 00b19HO, MaccHBBI, OCHOBaHHBIE HA MMPOCTHIX M CCHIJIOUHBIX TUITAX, OMMCHIBAEM pa3-
nenbHo. [lepeMeHHas TUa MacCUB MPUMHUTUBHBIX BEJIMYMH MOXKET XPaHUTh 3HAYEHUS TOJIIBKO TOY-
HO TaKoTo e Tuma, 1u6o null. IlepemMennas Trna MacCUB CCHUIOYHBIX BEJTMYHH MOXKET XPAaHUTh
CJeAyIOIINE 3HAUCHUS:

* null;

* 3HAYEHUs1 TOUYHO TOTO K€ TUIIA, YTO U TUII IEPEMEHHOI;

* BCE 3HAYEHUS TUIIa MACCHB, OCHOBAHHBIIN HA THIIE, IPUBOJUMOM K 0a30BOMY THUITY UCXO]I-
HOTO MacCHBa.
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3anarue 4.
CTtpykTypa 6a30BBIX KJACCOB CHCTEMBI pa3padoTKu Ha Java.

Nepapxwust kiraccoB miaThopMel Java.

Knacc Object. B Java orcyTcTByeT MHOKECTBEHHOE HacienoBanue. Kaxaplit Kiiacc MOKeT
UMETb TOJIBKO OJHOTO poauTeis. Takum 0O6pa3oM, MbI MOXKEM IPOCIEANUTH IETIOYKY HACIEIOBAHUS
OT JII000T0 KJlacca, MoJAHUMAsACh Bee Bhle. CyIiecTByeT KJlacc, Ha KOTOPOM Takasl 1IeTlo4ka Bceraa
3aKaH4yMBaeTcs, 3To kiacc Object. IMEHHO OT HEro HacIeaYIOTCS BCE KIIACCHI, B 0OBSABICHUN KOTO-
PBIX SIBHO HE yKa3aH APYroil poIuTENbCKUI Kiacc.

Object
1

o

Puc. Uepapxus kiaccos

T.o., m000Ii KJIacc HAMPSAMYIO WM Yepe3 CBOMX poAuTenell siBiserca HacieqHukom Object.
OTcroza cienyer, 9To METOJIbI 3TOTO KJlacca ecTh y Jitodoro oobekra (o B Object oTcyTCTBYIOT),
a TIOTOMY OHH IPEICTaBIISAIOT OCOOCHHBII UHTEpEC.

PaccMoTpuM OCHOBHBIE M3 HUX:

* getClass()

OTOT MeTo/1 Bo3BpaliaeT o0beKT kinacca Class, KOTOpbIH OMUCHIBAET KIACC, OT KOTOPOTO OBLIT
noposxJeH 3ToT 00beKT. Kiacc Class Oyaer paccMoTpen Huxke. Y Hero ectb Metor getName(), Ko-
TOPBIN BO3BpAIIA€T M3 Kiacca:

String s = "abc";

Class cl=s.getClass();

print (cl.getName()) ;

PesynpTatom Oyzaer cTpoka:

java.lang.String

* equals()

OT1oT MeTon uMeeT oauH aprymeHT tumna Object u Bo3Bpaiiaet boolean. Ciy>XuT ayis cpas-
HEHUS! 00BEKTOB 10 3HAYCHHIO, a He TI0 cchlike. CpaBHUBAGTCS COCTOSIHUE 00BEKTa, Y KOTOPOTO BBI-
3BIBACTCS ATOT METO/I, C TIepeIaBaeMbIM apTyMEHTOM.

Point pl=new Point (2,3);

Point pZ2=new Point (2, 3);

print (pl.equals (p2)):;

Pesynwpratom Oyner true. [lockonbky cam Object He UMeeT MoJei, a 3HaYUT, U COCTOSTHUS, B
9TOM KJIacce MeTo equals Bo3BpaliaeT pe3yabTaTr CpaBHEHUs MO cchuike. OHAKO MPH HATTMCAHUH
HOBOTO KJIacCa MOXHO MEPEONPESIUTh dTOT METOJ M OMKCATh MPABUIbHBIN aNTOPUTM CpPaBHEHHS
10 3HAYCHUIO (YTO M CIIEJIAHO B OOJBITMHCTBE CTAHAPTHBIX KJIACCOB).

* hashCode()

OtoT MeTon Bo3Bpamaer 3HadeHue int. [{ens hashCode() - mpeactaButh 1100011 00BEKT I1€-
aeiM grciioM. Ocob6eHHO 3 (HEeKTUBHO 3TO UCMONB3YETCs B XdI-Tabnuiax (B Java ectb crangapTHas
pea3anus Takoro XpaHeHHs JTaHHBIX ).

* toString()
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DTOT METOJ MO3BOJISET MOTYYUTh TEKCTOBOE OMHCaHue T00oro o0bekTa. Co3maBasi HOBBIM
KJIacc, 3TOT METOJ] MOYKHO TIepeOnpeIelIuTh U BO3BpaIaTh 0ojee moapodHoe onucanue. /s kinacca
Object u ero HacIeIHUKOB, HE TiepeonpeaeuBIInuX toString(), METO BO3BPAIIIACT CICIYIOIIEE BbI-
paKeHHE:

getClass () .getName () +"@"+hashCode ()

* finalize()

DTOT METOJ BHI3BIBACTCS MPU YHHUTOKCHUN O0BEKTAa aBTOMATUYECKUM COOPIIMKOM Mycopa
(garbage collector). B ximacce Object 3TOT MeTOJl HUYETO HE JIeTaeT, OJHAKO B KJacce-HaCICIHUKE
MOYKHO OIMCaTh BCE JECHCTBHSI, HEOOXOIUMBIC JIJISl KOPPEKTHOTO yJAJIeHUs] 00bEKTa, TaKUEe Kak 3a-
KpbITHE coennHeHul ¢ b]l, ceTeBbIX cOeMHEHUI, CHATHE OJOKUPOBOK Ha (haiiibl U T.4. B 00braHOM
pPEeKUME HampsSMyIO 3TOT METOJ BBI3bIBaTh HE HY)KHO, OH 0TpaboTaeT aBTomMaruiecku. Eciu HeoO-
XOJIIMO, MO>KHO OOpaTUTHCS K HEMY SIBHBIM 00pa3oM.

Knacc Class. SIBnsiercs metaknaccoM aisi Bcex kinaccoB Java. Korma JVM 3arpyskaer (aiin
.class, KOTOpBIli OMUCBHIBACT HEKOTOPBIM THII, B MaMATH co3aaeTcs o0bekTa kimacca Class, KOTOphIi
OyJIeT XpaHHUTh ITO onrcanue. Hampumep, ecimu B mporpaMme ecTh CTPOKa:

Point p=new Point(1l,2);
TO 3TO O3HAYACT, YTO B CUCTEME CO3/IaHBI CICAYIOINE O0OBEKTHI:

1. coOcTBeHHO, 00BeKkT THNA Point, onuckiBaromuii Touky (1,2)

2. 00wekT Kiacca Class, omucsiBaroruii kiaacc Point

3. oowekT knacca Class, onucbiBatonuii kiacc Object. Tak kak kiace Point Hacnemgyercs ot
Object, omricanmne ITOro Kiiacca Takke He00X0UMO.

4. oobekT kimacca Class, onuceiBaronuii kinacc Class. OTo oObuHBIN Java-kiacc, KOTOpBIT
JIOJKCH OBITH 3arpy KeH 110 OOIIMM MPaBUIIaM.

Hacnenosanue.

Knacc, koTopblil HacneayeTcst OT APYroro Kiacca, Ha3bIBaeTCs MOAKIACCOM (IIOTOMKOM).
Kitace, koTopbIit HAacIenyI0T Ha3bIBACTCS CYNEPKIAcCOM (POIUTENBCKUM KilaccoM). Bce kiaccel 3a
uckioYeHrueM kinacca Object uMeroT oiH U TOJIBKO OJIMH HEMOCPEICTBEHHBIH CyTepKiacc.

PaccmoTpum mpumep Haclie1oBaHuUA.

Bort Bo3MoskHas peanuzanus kinacca Bicycle

public class Bicycle {

// the Bicycle class has three fields
public int cadence;

public int gear;

public int speed;

// the Bicycle class has one constructor
public Bicycle(int startCadence, int startSpeed, int
startGear)
gear = startGear;
cadence = startCadence;
speed = startSpeed;

// the Bicycle class has four methods
public void setCadence (int newValue) {
cadence = newValue;

public void setGear (int newValue) {
gear = newValue;
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public void applyBrake (int decrement) {
speed —-= decrement;

public void speedUp(int increment) {
speed += increment;

}

Kiracc MountainBike, siBistroruiicss moromMmkoM kiacca Bicycle MOXeT BBITIIAETh ClIETyIO-

M o0pa3zom
public class MountainBike extends Bicycle {

// the MountainBike subclass adds one field
public int seatHeight;

// the MountainBike subclass has one constructor
public MountainBike (int startHeight, int startCadence, int
startSpeed, int startGear) {
super (startCadence, startSpeed, startGear):;
seatHeight = startHeight;

// the MountainBike subclass adds one method
public void setHeight (int newValue) {
seatHeight = newValue;

}

MountainBike nHacneayet Bce momst u MmeTonbl kiacca Bicycle u mo6asmnsier nmone seatHeight u
METOJIBI JJIsl pAaOOTHI C HUM.

[Moaxiace He HACIeAyeT WICHBI CylepKiacca, OTMeUYeHHbIe MoaudukaTopom private. OmiHa-
KO, €CITU CYMEPKIACC COAEPKUT METOJBI ISl IOCTYIa K TaKUM TOJSIM, OHU MOTYT OBITh BBI3BAaHbI
TEM CaMbIM oOecIieunBasi JOCTyN K private mossm.

[Iepeonpenenenue U CKppITHE METOOB.
Metoap! sk3emIuIApa Kinacca. Eciau B mogkiacce onpenesieH METo, KOTOPbI UMEET OMHAKO-

BYIO CUTHATypy C METOJIOM B 0a30BOM KJlacce, TO METOJI TIoIKJIacca repeonpenenser Meto 0a30Bo-
To Kjacca.

Mertonb! ki1acca. MeTon B moAKJIacce, ONpeAesieH CTaTUYECKUd METOT, KOTOPBIA UMEET OJIUHA-
KOBYIO CUTHaTypy CO CTaTUYECKUM METOJOM B 0a30BOM KJIacce, TO METOJ MOJAKIacca CKPhIBAeT Me-
TOx 0a30BOT0O Kjacca.

Paznuuue Mexy CKpBITHEM U NIEPEONPEACICHUEM IEMOHCTPUPYET CIECIYIOLIUN TPUMED

public class Animal {

public static void testClassMethod () {
System.out.println ("The class method in Animal.");

}

public void testInstanceMethod () {
System.out.println ("The instance method in Animal.");

}

Crenyromuii Kitacc, ABJsIeTCsS TOTOMKOM Kitacca Animal:
public class Cat extends Animal {
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public static void testClassMethod () {
System.out.println ("The class method in Cat.");

}
public void testInstanceMethod() {

System.out.println ("The instance method in Cat.");

}

public static void main (String[] args) {
Cat myCat = new Cat();
Animal myAnimal = myCat;
Animal.testClassMethod () ;
myAnimal.testInstanceMethod() ;

}

Pe3ynbTatr BBIOIHEHUS TPOrPAMMBI OYI€T CIASAYIOIIUM
The class method in Animal.
The instance method in Cat.

JlocTym K mojisiM 1 MeToiaM 6a30BOro Kiacca.
Ecnu MeTon nojikiiacca rnepeornpeaensT MeTo 0a30BOro Kiacca, HoJdyduTh JOCTYI K HCXOJHO-

My METOAY MOXHO C [IOMOIIBIO KIIFOUEBOI'O CJIOBA SUPCT. Taxxe Super MOXXHO HUCITIOJIb30BaTh JIA

JIOCTyNa K CKPBIThIM noyisiM. Hanmpumep:
public class Superclass {

public void printMethod () {
System.out.println ("Printed in Superclass.");

}
}

U kitace, KOTOpBIN pacmupsieT 6a30BbIN:
public class Subclass extends Superclass {

public void printMethod() { //overrides printMethod in

Superclass
super.printMethod () ;
System.out.println ("Printed in Subclass");
}
public static void main (String[] args) ({
Subclass s = new Subclass{();

s.printMethod() ;

}
}

Pe3ynbpTar BeINOSHEHUS TpUMEpa:
Printed in Superclass.
Printed in Subclass

Konctpykrop noakinacca.
Crnenyrouuii mpuMep 1€MOHCTPUPYET UCIIOIB30BAHUE KIIFOUEBOTO CJIOBA SUPET JIsl BbI30Ba

KOHCTpYKTOpa 6a30Boro kiacca. PaccMoTpuM kKoHCTpyKTOp Kiacca MountainBike, koTopsrii pac-
mupsieT kinacc Bicycle. KoHCTpyKTOp BBI3BIBa€T KOHCTPYKTOP 0a30BOT0O KJIacCa M BBITIOJIHSIET CBOU

JIEUCTBUS 10 UHULUAIIA3ALUH.
public MountainBike (int startHeight,

startSpeed, int startGear) {
super (startCadence, startSpeed, startGear):;
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seatHeight = startHeight;
}
BrI30B KOHCTpyKTOpa 6a30BOT0 Kj1acca J0HKEH ObITh IEPBOM CTPOKOM KOHCTPYKTOpA MOI-
kiacca. Eciu sBHBIN BBI30B KOHCTPYKTOPA HE ONMKCAH, KOMITHIISATOP aBTOMATUYECKHU JTO0ABIISIET BbI-
30B KOHCTPYKTOpa 06a30Boro kjiacca 6e3 mapameTpoB.

final MmeToIBI M KJTaCCHI.

KiroueBoe cioBo final B onmrcanuu MeTo/1a MoKa3bpIBaeT, YTO METO/1 HE MOXKET OBITH Iepeorpe-
JienieH nojkiaccoM. Hampumep, nienecooOpa3Ho ucmonb30Bath final st METo10B, BRI3BIBAEMBIX
KOHCTPYKTOPOM, JJISl TOTO, YTOOBI N30€KaTh UX U3MEHEHUH, KOTOPBIE MOTYT IOBJIHUATH HA KOPPEKT-
HOCTb PaOOTHI.

Taxoke ¢ MonugpukaropoM final MoxkeT ObITH OMHCaH BECh KJIacc, TOT/A KJIACC PACIIUPATH HEllb-
3s1. Hanmpumep, String.

abstract MeTOIBI U KJIaCCHI.

KitoueBoe ci1oBo abstract B onpe/iesieHnn Kiiacca IMoKas3bIBaeT, YTO KJIACC SBJISETCS a0CTPaKT-
HBIM, TO €CTh HEJb3sI CO3/IaTh AK3EMILIAP ITOr0 Kiiacca. AOCTpaKTHBIE METObI — 3TO METOIBI 00B-
SIBIICHHBIC 0€3 pean3aliu, Takke ¢ Moaudukaropom abstract. Hammpumep:

abstract void moveTo (double deltaX, double deltaY);

Ecnu kimacc comepuT abCTpaKTHBIE METOBI OH CaM JOJKEH OBITh OOBSBICH a0CTPAKTHBIM:

public abstract class GraphicObject {

// declare fields
// declare non-abstract methods
abstract void draw();
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3ausaTue 5.
SI3pIkOBBIE CpeacTBa 00PadOTKH UCKJIIOYEHUI MPU KOHTPOJIe
KOH()IMKTHBIX CUTYyalllii BpeMeHH BbINOJTHEHHUS.

[Tpu BBIMOIHEHUH TPOTPAMMBI 3a4aCTyI0 MOTYT BOSHHKATh OIIMOKU. B 0HUX cydasx 3To
BbI3BaHO OLUIMOKaMU MPOrpaMMUCTa, B IPYTUX BHEUIHUMHU IpuurHamMu. Hanpumep, MOXeT BO3HUK-
HYTHOIIMOKA BBOA/BBIBOJIA TIPH paboTe ¢ (aiijioM WM CEeTEBBIM COSAMHEHNEM. B Kitaccuyeckux
A3bIKax [porpaMMHUpoBaHus, Hapumep B C, TpeOoBasIoch IPOBEPATh HEKOE YCIOBUE KOTOPOE YKa-
3BIBAJIO HA HAJTMYKE OUIMOKHU M, B 3aBUCUMOCTH OT 3TOTO MPEANPHHUMATH ONPEACTICHHbIEC IeHCTBUS.

Hanpumep

int statusCode = someAction():;
if (statusCode) {
obpaboTka OWMOKM
lelse{
if (statusCode) {

obpaboTka OWMOKU

b}

B Java nosiBunock 0ojiee IMPOCTOC U JJICTAHTHOC PCILICHUC - o6pa60TKa HCKIIIOYUTCIBbHBIX

CUTYyaLHi.
try{
someAction () ;
anotherAction ()

}catch (Exception e) {
00paboTKa MCKJIOUUTEJIBHOY CUTyaLUuM

[TpryrHBI BOSHUKHOBEHHUS OITHOOK

Cy1ecTByeT TpH MPUYUHBI BOSHUKHOBEHMSI HCKITIOUUTENBHBIX CUTYAIUH.

* [TonpITKa BBITOJIHUTH HEKOPPEKTHOE BBIPAXKEHHE.

Hanpumep, nesnenue Ha HOJb, WK OOpallieHne K 00beKTy 0 CChIIKe, paBHOM null, mombiTka
MCIIOJIb30BAaTh KJIacc, OMMcaHue KoToporo (class-daiin) oTcyTcTBYET, U T.1. B Takux cinyuasx Bceraa
MOYKHO TOYHO YKa3aTb, B KAKOM MeCTe MPOU301ILIa OMINOKA - UIMEHHO B HEKOPPEKTHOM BBIPAKEHHH.

* Bemmonnenue oneparopa throw.

O4eBHUIHO, YTO U 3/1€Ch MOXHO JIETKO yKa3aTh MECTO BOZHUKHOBEHUS UCKIFOUUTEIbHON CH-
TyaruH.

* ACUHXpOHHbBIE OIIMOKU BO BpeMsl UCIIOJHEHUS IPOTPAMMBI.

[TprunHOM TakuX OIIMOOK MOTYT ObITh COOM BHYTPU CaMOW BUPTYyaJbHOW MAIIMHbI (BElb
OHa TaKXXe SABJISETCS MPOrpaMMoOi), M BbI30B MeTo/1a stop() y moToka BeinosnHeHus thread). B
3TOM ClIy4ae HEBO3MOXKHO yKa3aTh TOYHOE MECTO IPOrPaMMBI, I'/I€ POUCXOJUT UCKIIOUNTEIbHAS
cutyanys. Eciiu Mbl bITaeMcst OCTaHOBHUTD MTOTOK BBIMOJHEHHUS (BBI3BaB METOJ Stop()), TO MBI HE
MO’KEM IPeJICKa3aTh, IPH BBHITOJIHEHUU KAKOI0 UMEHHO BBIPAXKEHHS 3TOT MOTOK OCTAHOBUTCS.

Taxum o6pa3oM, Bce OmMOKH B Java JeNATCs Ha CAHXPOHHbBIE U aCUHXpOHHBIE. [1epBbie
CPaBHUTEJBHO MPOILE, TAK KaK IPUHLIUIHAIBHO BO3MOKHO HAWUTH TOYHOE MECTO B KOZIE, KOTOPOE
SBJISICTCSA NPUYMHON BOZHUKHOBEHHUS UCKIIIOUUTENBHO cuTyanuu. Koneuno, Java siBisiercs CTporum
A3BIKOM B TOM CMBICII€, UTO BCE BBIPAXKEHUS 10 TOUKU cO0s1 0043aTeNIbHO Oy IyT BBIIIOJIHEHBI, B TO
e BpeMsl HU OJTHO TIOCJIeyIolee BEIpa)KeHNE HUKOT /1A BHIIOJIHEHO HE OyAeT.

ACHHXpOHHBIE OLIMOKHU TOPa3/io cliokHEe B 0OHapYKEeHUU U uctipaBieHund. OObIYHOMY pa3-
pabOTUYMKY OU€Hb 3aTPYTHUTEIHHO BBIIBUTH IPUUYMHBI COOEB B BUPTYAIbHOM MalIuHe. OTO MOTYT
OBITH o1mmOKa co3aateneit JVM, HECOBMECTUMOCTH C OTEpallMOHHON CUCTEMOM, anmapaTHbIi cOOn
U MHOTO€ Jpyroe. Bce ke coBpeMeHHbIe BUPTYabHbIE MAIIMHBI PEATM30BaHbl JOBOJIBHO XOPOLIO, U
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N0Z00HBIe COOM TPOUCXOIAT KpaiiHe penko (P yCIOBUH UCIIOIB30BaHUS KAUeCTBEHHBIX KOMILICK-
TYIOIIHUX).

AHanorn4Has cutyanus HabJI0AaeTCs U B CIIydae ¢ MPUHYIUTEIbHONH OCTAaHOBKOM MMOTOKOB
ucnonHeHus. [TocKonbKy 3TO JeiicTBHE BBITOIHSACTCS ONMEPAllMOHHON CUCTEMON, HUKOTJa HENb35
npezcKa3aTh, B KAKOM HIMEHHO MECTE OCTAHOBUTCS MOTOK. DTO 03HAYAET, YTO MPOTrPaMMa MOXKET
MHOTOKPAaTHO 0TpaboTaTh KOPPEKTHO, a MOTOM HEOXKUAAHHO AaTh COOM MPOCTO U3-3a TOTO, YTO IO-
TOK OCTaHOBUJICS B KAKOM-TO ApyroM Mecre. I1o 3Toi npuynHe npuHyuTeNbHAas OCTAHOBKA KpalHe
HE PEKOMEHIyeTCsl.

[Tpy BO3HUKHOBEHUH UCKIIOUUTENILHON CUTYAIlUX YIIpaBJIeHHE NEPEAaeTCs OT KOJia, BbI-
3BaBIIETO UCKIIIOYUTEIILHYIO CUTYAIHI0, Ha Okalmuid 010k catch (i BBEpX 10 CTEKY), U CO3/1a-
eTcs 00BEeKT, yHacaeI0BaHHbIH 0T kiacca Throwable mim ero moToMKoB (CM. AHarpaMmy UepapXuu
KJIACCOB HUCKJIIOUEHUH ), KOTOPBINA COIEP>KUT HHPOPMAIUIO 00 UCKITIOYUTEILHON CUTYalluH U UC-
MoJIb3yeTcs pu ee 00paboTke. CoOCTBEHHO B OJIoKe catch yka3bIBaeTCsi HMEHHO Kiiacc 00pabarhl-
BaeMou cutyaruu. [longpoOHo 0O6paboTKa OMMOOK paccMaTprUBAETCs HIDKE.

Hepapxwust 1o KoTopoii nepepaercst uHGopMariys 00 UCKITIOUUTETbHON CUTYalluy 3aBUCHT OT
TOT0, IJIe 3Ta UCKJIIOUUTENbHAS CUTYyalus BO3HUKIIA. Eciu 310

* METOJI, TO yIpaBieHue OyIeT nepeaaBaTbes B TO MECTO, TJI€ 3TOT METOJ ObLIT BHI3BAH;

* KOHCTPYKTOP, TO yIpaslieHue OyAeT nepeaaBaThCs Tya, /i€ MONBITATNCh CO3JaTh 00BEKT
(kaKk mpaBUIIO, IPUMEHSIS OIIEPaTOp NEW);

* €CJIM 3TO CTaTUYECKUI MHUIIMATIN3aTOp, TO YIIpaBJieHue OyeT nepeiano Tya, rie mpo-
M30IIUI0 TIEpBOE 0OpaIIeHne KIaccy, NOTpeOOBaBIIee ero HHUITHATN3AIUIO.

JlomyckaeTcsi co3ianue COOCTBEHHBIX KIaCCOB UCKIIOUUTENBbHBIX cuTyauui. OcymiecTBis-
€TCs ATO C MOMOIIBI0 MEXaHNW3Ma HACJIEeIOBAHNUS, T.€. KJIACC MOJIb30BaTENIbCKON NCKITIOUATEIbHOM
CUTYallH, I0JKEH ObITh YHac/enoBaH oT kiace Throwable unu ero motoMkoB.

O06paboTKa HCKITFOUYUTEIIBHBIX CUTYalui
Konctpykuus try-catch. B o0iem cityyae KOHCTPYKIHS BBITJISIUT Tak.
try{

}catch (SomeExceptionClass e) {

}catch (AnotherExceptionClass e) {

}

PaGoraer ona cnenyromum o6pazom. CHavasa BBINOIHSIETCS KO 3aKI0YEHHBIN B GUTYpHBIE
cKkoOKkH omeparopa try. Eciiu Bo BpeMs ero BBIIIOJHEHHS HE TPOUCXOAUT HUKAKUX HEITAaTHBIX CUTY-
anuii, To fajee ynpaslieHUE MepeaacTcs, 3a 3aKphIBAIONIYI0 (UTypHYIO CKOOKY, TOCIEAHETO onepa-
TOp catch acCOIMUPOBAHHOTO C JAHHBIM ONEPATOPOM try.

B ciydae ecnu B ripenienax try BOZHUKAeT UCKITFOUNTENbHAS CUTYallusl, TO JJaJiee BBITIOTHE-
HUE KOJia TPOU3BOIUTCS 110 OAHOMY U3 HHUKE NEPEUUCIICHHBIX CLIEHAPHEB.

* BO3HUKJIA CKITFOUUTENIbHAS CUTYaIlUs, KJIACC KOTOPOW yKa3aH B Ka4ecTBE IapameTpa 0/1-
HOro u3 6;10k0B catch. B aToM cityuae npou3BoAUTCS BBIIOTHEHHUE OJI0KA KO/1a aCCOIIMMPOBAHHOTO C
3TUM catch (3aKiIroueHHOTo B purypHsie ckoOku). Jlanee eciu Ko B 3TOM OJIOKe 3aBepIIaeTcs HOp-
MaJIbHO, TO ¥ BECTh OIEPaTOp try 3aBepIaeTcsi HOPMAIBHO U yIIpaBlieHHE MEPeaaeTcsl Ha OrepaTop
(BBIpa’keHUE) CIEAYIONIUH 3a 3aKphIBaroliel GurypHoit ckoOkoil nocneanero catch acconuupoBas-
HOTO ¢ TaHHBIM try. Ecnu xoJ1 B catch 3aBepiiaeTcst HEIITaTHO, TO U BECH try 3aBepIaeTCsl HEIITaTHO
10 TOW K€ IPUYHHE.

* €CJIM BO3HHKJIA UCKIIIOUUTEbHAS CUTYaIHsl, KOTOpasi Kjacc KOTOPOil He yKa3aH B KauecTBe
apryMeHTa, HH B OJTHOM catch, To BBITIOJTHEHHE BCETO try 3aBepIiaeTcsi HeMTaTHO.

Ecnu B mocnenoBaTeIbHOCTH ONIEpaTOPOB MOTYT BOSHUKHYTH Kak OIIMOKHU BBOJa/BBIBOJIA
TaK ¥ OMIMOKU apuPMETHICCKUX BHIYUCICHNH, BOBCE HET HYK/IbI TOMEIATh PA3IUNIHbIC (hparMeHTHI

KoJa B pa3Hble oneparopsl try{ } catch(){}. [locrarouno obecieunts HeckonbKko catch() mst pazmmy-
HBIX THITOB UCKITIOUCHHH.
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Koncrpykuus try-catch-finally. Onepatop finally npennasuaden mist Toro, 4ro 6b1 obecre-
YUTHh FaPAaHTUPOBAHHOE BBINOJIHEHHUE KaKOro-1100 )parMeHTa Koja.

[TocnenoBaTenbHOCTD BHIMIOJIHEHHUS TaKOH KOHCTPYKIMK OyAeT ciemytouieii: Ecmu onepatop
try BBITMIOJTHEH HOPMAaJIbHO, TO OyeT BoInoHeH 0710k finally. B cBoro ouepenp, eciu oneparop
finally BbIONTHSAETCS HOPMAIBHO, TO BECH ONEPATOP try BHIMOIHAETCS HOpMainbHO. Eciin mponcxo-
JUT TIpeXIeBpEMEHHOE OKOHUaHUE BhINOJIHEHUs O110Ka finally, To BecTh onepaTop try 3aBepiaercs
IpeBapUTEIHLHO MO TEM XKe MPHUYNHAM.

* CyIIECTBYET orneparop catch, KOTOpHIii epexBaThIBACT JaHHBIA TUI UCKIIOUEHUS, TPOUC-
XOJIMT BBITOJIHEHUE CBA3aHHOTO ¢ catch Gioka.

- Ecnu 6110k catch BeImosiHsIeTCSl HOpMaIbHO, TO BhITIONHsAETCS 010K finally

* B CBOIO ouepens ecau 0ok finally 3aBepiiaeTcs HOpMalbHO, TO BECH try 3aBepIIACTCs
HOPMAaJbHO.

* Ecnu finally 3aBepiaercst mpeaBapuTenbHO, TO H BECh ONEPATOP try 3aBepIIaeTCs
MIpeIBAPUTEINILHO MO0 TOMU e MPUUUHE.

- Ecnu 6ok catch 3aBepiaeTcst HeHOpMaIbHO, TO BBITONHsIETCs 070K finally

* B CBOIO ouepeb, eciu 0110k finally 3aBepiaercs HopManbHO, TO onepaTop try 3aBep-
1aeTCsl He HOPMAJIBHO, 110 TOH K€ MMPUYKHE, IT0 KOTOPOH HE HOPMAJIbHO 3aBEPIIMIICS OJIOK
catch

* ecou 0110k finally 3aBepiaetcss HEHOpMaIbHO, TO BECh OJIOK try 3aBepIiaeTcss HEHOP-
MaJbHO, TIO0 TOM ke MpUYHHE, 4To U 010K finally

* B CIIMICKE OTepaTopoB catch He HAXOIUTCS TAKOTO, KOTOPBI 00padoTasn Obl BO3HUK-
miee uckitoueHue. Bee paBHo BoimonHseTcs 6ok finally. B aTom cinyuae, eciu

- finally 3aBepmmnTCsi HOpMaIBbHO, BECH try 3aBEpIIUTCS HE HOPMAIBHO IO TOH K€

MPUYKHE TI0 KOTOPOi OBLJIO HAPYIIEHO UCIIOTHEHHE try.

- finally 3aBepinTcst HeHOpMaIbHO, TO try 3aBEPLIMTCSI HEHOPMAJIbHO I10 TOM )K€ MpU-
YHHE, [0 KOTOPOil HeHOpMalbHO 3aBepiruics finally

Eciu omepaTop try 3aBepIimiicss HOpMaJIbHO, TO BBITOJIHUATCS 010K finally. U ecin

* 0110k finally 3aBepIInTCst HOpMaNbHO, TO BECH try 3aBEPIIUTCS HOPMAIILHO

* 010k finally 3aBepnTCst HE HOpMaIbHO, TO BECH try 3aBEPUIMTCSI HE HOPMAJIbHO, IO TOM
xKe MPUUYNHE.

Cnenyet 0OpaTuTh BHUMaHHUE, YTO IIPU UCIIOJIb30BaHNU KOHCTpYyKIuU finally, 6110k koza ac-
COLIMMPOBAHHBIN ¢ HUM OyJeT BBINOJIHATCS Beerna. Eciam Bo BpeMst 00paboTKU UCKIIIOUUTETbHON
CHUTYyaIlMH, BOSHUKHET HOBasl HCKIIIOUNTEIbHAS CUTYAIUs, TO UCKITFOUUTENIbHAS CUTYaIlusl, KOTOopas
HOCTy KHJIa IEPBOIIPUYMHOM OyIeT noTepsHa.

PaccMoTpuM npumep npuMeHeHus KOHCTpyKimu try-catch-finally.
try{
byte [] buffer = new byte[128];
FileInputStream fis = new FileInputStream("file.txt");
while (fis.read (buffer) > 0){
obpaboTka IOaHHEBIX
}
}catch (IOException es) {
obpaboTka MCKIIUEHUS
}finally{
fis.flush ()
fis.close()

}

Cnenyet o0patuTh BHUMaHUe, 4yTo ucnoib3oBanue flush() He sBisieTcst 00s13aTENbHBIM B
JTAHHOM KOHTEKCTe, T.K. Oy(ep BBo/1a/BbIBOa Oy IET OUMIIIEH IPU BbI30Be close() yka3zaHusl, U 371ech
UCTIOJTB30BaH JIJIsl OOJBIIICH HATIISTHOCTH.

Ecnu B 1TaHHOM npuMepe MOMECTUTh ONepaTopbl OUUCTKU Oydepa u 3akphITus daiina cpasy
1ocjie OKOHYaHus 00pabOTKU JaHHBIX, TO IPH BOZHUKHOBEHUH OIMIMOKHU BBOJIA BBIBOJIA, KOPPEKTHO-
ro 3aKkpbITUs (aiina He npousoiiaer. CieayeT OTMETUTh, 4To 010K finally, OyaeT BbIIIOTHEH B JItO-

Ne N
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OoM citydae, BHE 3aBUCHUMOCTH OT TOTO IIPOU30IILIa 00padoTKa UCKITFOUEHUS IIM HET, BOSHUKIIO 3TO
UCKJIIOYCHHE WJIH HET.

B konctpykimu try-catch-finally o0si3arenbHbIM SIBISICTCS. HCIIOIB30BAaHUE OHOM U3 YacTei
oneparopa catch nnu finally. To ecTb, KOHCTpYKIIUS

try{

Jfinally{

}

SIBIISICTCS BIIOJTHE JIOMTyCTUMOM. B 3TOM citydae 610k finally mpu BOSHUKHOBEHHUH MUCKITIOYUTEILHON
cuTyanuu OyJeT BBITIOJIHEH, XOTS caMa UCKITIOYUTEIbHAs CUTyalus oopadorana He Oyaer u Oyaer
nepeana st 00paboTKH Ha OoJiee BBICOKHI YPOBEHD UEPAPXHH.
CrnemyeT paccMOTpETh JiBa CIICIUATBHBIX CIydasi UCToIb30BaHus finally.

try{

}catch (Exception e) {

System.exit (0) ;

}finally{

}

B stom ciyuae 6150k finally Beimonnen HE BYJIET T.k. BbINOIHEHHE TaHHOTO MOTOKA OyeT
IPEKPAIICHO.

Hcnonb3oBanue onepatopa throw. [ToMumo Toro, 4To mpeaornpeaeieHHas HCKIYATEIbHAS
CHUTYaIHsi MOTJIa OBITh BO30Y K/ICHA MCITOJHSIONICH CHCTEMOM Java, MporpaMMHICT caM MOYKET Cre-
HEpUPOBATh 3TO ycioBue. [lenaercs 3To ¢ momompo oneparopa throw. Hanmpumep

public int calculate (int theValue) {

if ( thevValue < 0) {

throw new Exception ("llapamMeTp OJjs BHUMCIIEHUS HE IOJIXeH OHTbH
OTpMLIATENbHEM" ) ;

I8

B nanHoMm ciyuae, nmpearnosnaraercs, B KauecTBE apaMeTpa METO/1y MOXKET ObITh MepeaaHo
TOJIBKO TOJIOKUTEIIBHOE 3HAYEHUE, €CIIM 3TO YCIOBUE HE BBIIIOJIHEHO, TO € IOMOILBIO OIIepaTopa
throw Bo30y>kaaeTcs UCKITIOUUTENbHAs CUTyalus. B 1elicTBUTEIBbHOCTH JaHHBIN KO HE OyIeT OT-
KOMITMJIMPOBAH, T.K. KOMIIMJISATOP BBLAACT cooOIieHue 06 omudke. Ecnu B MeTone Bo3Oyxkaaercs
UCKJIIOYUTENbHAS CUTYalusl, TO JOJKHO OBITh BBIIIOJHEHO OJHO U3 ABYX MPaBUI

* UCKJIIOUYMTENbHAS CUTYyallus J0JKHA OBbITh 00paboTaHa B Tee MeToa (T.€. KO JOJKEH
BO30Y KJAIOIIMI HCKITIOUUTENbHYIO CUTYaLUIO, 0JKEH ObITh IIOMEIIEH B OJIOK try {}
catch(UserException ue){})

* METO/1 JOJIKEH JIeIeTUPOBaTh 00pabOTKy MUCKIIIOUUTEIHHON CUTYallMU BbI3BABLIEMY €TI0
Koay. [l 5TOro B cUrHaType MeTo/a MPUMEHSITCS KJII0UEBOE CIIOBO throws, mocie KOTOporo J0JIK-
HBI OBITH MIEPEYUCIICHBI Yepe3 3aMATYI0 BCE UCKIIIOUYUTENIbHBIE CUTYaI[UH, KOTOPbIE MOXKET BbI3bIBATh
JaHHbIN MeTo1. T.e. IpuBeAeHHBIN BBIIIE IPUMEP JODKEH ObITh MPUBECH K CIEIYIOIEMY BUIY

public int calculate (int theValue) throws Exception/{
if ( theValue < 0){

throw new Exception ("Some descriptive info");

b}
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T.o0. B030y>K/IeHHE UCKITIOUUTEILHOM CUTyalluy B IPOTpaMMe IPOU3BOAUTCS C ITOMOIIBIO
ornepaTopa throw, ciieBa oT KOTOpOTro yKa3bIBaeTCsl 00BEKT, KOTOPBIH MOXKET ObITh TPUBEICH K THITY
Throwable. (Kak npaBuiio 3TOT 00bEKT CO3/IaCTCS B 3TOM YK€ MECTE C TIOMOIIBIO oreparopa New,
XOTSI 3TO YCIIOBHE U HE SBJISICTCSI 00S3aTEIILHBIM).

B HeKOTOpBIX ciydasx mocie 00paboTKK UCKITIOUYUTEILHON CUTYallU, BO3MOXKHO, BO3HHUK-
HET HEOOXOAUMOCTb MepeiaTh HHPOPMAIIHIO O HEel B BBI3bIBAIOIINK KO/ B aToM ciydae throw mc-
noJIb3yeTcst BTopuuHo. Hanpumep

try{
}catch (IOException ex) {
// OBpaboTkKa MCKIIOUUTEJIbHOM CUTYaLUM

// TIOBTOpPHOE BO3OYXIEHME MCKIIUUTEJILHON CUTyaLUNn
throw ex;

}
BCTpOCHHHe HCKJIFOYEHHM Java.

Henpoepsiemble HCKITIOYCHUSI.

IMoakaacesl kiaacca RuntimeException — kaaccsl HempoBepsieMbIX UCKITIOYEHHUI.

[Taker java.lang ompenenser cieayroine CTaHIapTHbIE HETPOBEPAEMbIC UCKITIOYSHHUS Bpe-
MCHH BBITIOJIHEHHSI, KOTOPBIE, IIOJI00HO BCEM JAPYTHM KilaccaM rakera java.lang, HesBHO UMITOPTH-
POBaHBI, ¥ MO3TOMY Ha HUX MOYXHO CCBUIATHCSI C TIOMOIIBIO X TPOCTHIX HMEH:

ArithmeticException: Bo3HHK/Ia HCKITIOYUTEbHAS apuMETHYCCKAs CUTYaIlns, TaKask KakK
orepanys 1eJIOYUCIICHHOTO JICTICHHUS C HYJIEBBIM 3HAMCHATEIIEM.

ArrayStoreException: 6bu1a cienaHa MonbeITKa COXPAaHUTh B MACCUBE KOMITOHEHT THII 3HA-
YeHHsI KOTOPOTo HE COBMECTUM C THIIOM KOMITOHEHT MacCHBa.

ClassCastException: Obi1a cliesiaHa MOMBITKA MPUBECTH CCBUTKY Ha 00BEKT HECOOTBET-
CTBYIOILIETO THIIA.

Illegal ArgumentException: meton niepenan HeCHCTBUTENBHBIN WA HECOOTBETCTBYFOIIIUI
apryMEHT WJIM BBI3BIBAE€T HECOOTBETCTBYOIIMIA 00beKT. [ToKimaccaMu 3TOro Kitacca sBISIOTCS:

Illegal ThreadStateException: moTok He ObLT B COOTBETCTBYIOIIEM PEXHUME I TpeOyeMO-
ro JeHUCTBUIL.

NumberFormatException: Obuia cienana monsITka KOHBEPTHPOBATH CTPOKY B UHUCIIOBOE
BBIPA)KEHHUE, HO CTPOKA HE MMeJa COOTBETCTBYIOLIETO (hopMaTa.

IllegalMonitorStateException: motok mombiTancs padoTath ¢ IPyrMMHU TOTOKAMHU WK J1a-
BaTh CBEJICHHS APYTHM HUTSIM, MMesl JIeNI0 ¢ 00bEKTaMH, KOTOpbIe OHA He OJIOKUpOBaJa.

IndexOutOfBoundsException: unnekc ( MaccuBa, CTPOKH MIIA BEKTOPA) WIIK MOJIHAIIa-
30H,33JJaHHBIN C TIOMOIIIBIO IBYX 3HAUCHWH MHAEKCA WM UHJIEKCOM M JJTMHOW, OBLIM BHE JMana3o-
Ha.

NegativeArraySizeException: Obuia creaHa MomnbITKa, CO37aTh MACCUB C OTPUIIATESIILHOMN
JUTUHOM.

NullPointerException: 6pu1a clienana NONbITKa UCIOIB30BaTh MMYCTYIO CCHUIKY B CITydae,
rje TpeboBaach CChIJIKAa HA OOBEKT.

SecurityException: 6su10 0OHapyKeHO HapymeHne 0€30MacHOCTH.

HpOBCpHCMLIC HUCKIIOYCHMA.

Bce cranmapTHbIe moakiacehl kiacca Exception, 3a uckimouenuem kiaacca RuntimeExcep-
tion, SIBJISIFOTCS KJTAaCCaMU MTPOBEPSAEMbIX HCKITFOUCHHH.
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[Taker java.lang ompexernser cneayromune CTaHIapTHBIC HCKITIOYCHHS, KOTOPBIC, KaK BCE
JpyTHe KIacChl MakeTa java.lang, HessBHO IMITIOPTUPOBAHBI, U MO3TOMY Ha HUX MOXKHO CCBUIATHCS C
HIOMOIIIBIO UX TPOCTHIX UMEH:

ClassNotFoundException: kiacc win uatep@eiic ¢ ykasaHHBIM HMCHEM HE ObLI HaliIeH.

CloneNotSupportedException: s konupoBanust 00beKTa, ObUT BbI3BaH MeTo/1 clone kiac-
ca Object, Ho kmacc aToro oobekra He peanusyer uarepdetic Cloneable.

Illegal AccessException: Obliia cienana moIbITKa 3arpy3uTh KJIACC ¢ TIOMOIIBIO CTPOKH, J1a-
IOIIIEH ero MOJIHOE KBATU(HUIIMPOBAHHOE MMsI, HO B HACTOSAIIIEE BPEMsI METOI HE UMEET JJOCTyIa K
OTPEICIICHUIO YKa3aHHOTO KJIacca, IOTOMY YTO KJIacC He SBISETCS KJIaccoM ¢ THIOM jaoctyma public
Y HaXOJUTCS B IPyTrOM ITaKeTe.

InstantiationException: Oblia cenaHa MOMbITKA CO3/1aTh 3K3EMILIAP KJIacca, HCIOJIb3ys
mero newlInstance kiacca Class, Ho co3nanue sK3eMInIsipa Ha3BaHHOTO 00BEKTa KJlacca HEBO3-
MOXHO, IOTOMY 4TO 3TO - HHTepdeiic, kiacc Tuma abstract , wiu Maccus.

InterruptedException: Tekymuuii OTOK 0KHIaJ, & IPYToi MOTOK MPEpBal TEKYIIUI MOTOK,
ucnoip3ys Meron interrupt kimacca Thread.
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3aunsitue 6.
CpencrBa pa3padoTku rpapuuecKux NpuIoKeHuil Ha Java
¢ UCMOJIb30BaHHEM NakeTa Java.awt.

AnnueTsl.

Amnmuierts! (applets) - 3To MalleHbKHE MPUIIOKEHUSI, KOTOPBIE Pa3MEIIal0TCs Ha cepBepax
Internet, TpaHCOPTUPYIOTCS KJIMEHTY MO CETH, aBTOMATUYECKH YCTAaHABIMBAIOTCS U 3aITyCKAIOTCS
Ha MecTe, Kak yacTh qokymenta HTML. Korna anmiet npuObIBaeT K KIMEHTY, €ro JOCTYII K pecyp-
caM OIpaHUYEH.

Hwxe nmpuBenen ucxoaublil koa kaHoHu4eckoi mporpammbel HelloWorld, opopmiennoit B Bume
anuiera:

import java.awt.*;

import java.applet.*;

public class HelloWorldApplet extends Applet {

public void paint (Graphics g) {

g.drawString ("Hello World!"™, 20, 20);

}

}

DTOT anIuieT HAYMHAETCSA IBYMs CTPOKAMHU, KOTOPbIE UMITIOPTHPYIOT BCE MAKETHI HEPAPXUM
java.applet u java.awt. Jlanplie B HallleM puMepe MPUCYTCTBYET METOJI paint, 3aMEIIAIOIINNA OJHO-
UMeHHBIA MeTo]1 Kiacca Applet. ITpu BbI30Be 3TOro MeTo/1a €My NepelaeTcsl apryMEHT, CofiepxKa-
M cchlIKY Ha 00bekT kinacca Graphics. [locinennuit ucnonb3yeTcs 1Sl IPOPUCOBKY HAIIETO arl-
wieta. C momompto MeToaa drawString, BI3BIBa€MOT0 ¢ 3TUM 00bekToM THa Graphics, B TO3UIIUU
skpana (20,20) BeiBoguTcs ctpoka "Hello World".

Jy1st Toro yToOBI C MOMOIIBIO0 Opay3epa 3amyCTUTh 3TOT alllJIeT, HAM MPUJIETCS HAIUCATh He-
CKOJIbKO cTpoK html-Tekcra.

<applet code="HelloWorldApplet" width=200 height=40>

</applet>

Bbl MOXeTe MOMEeCTUTh 3TH CTPOKH B OTHENbHBIN html-¢aiin, 1100 BCTaBUTh UX B TEKCT 3TOH
MIPOrpaMMBbI B BHJIe KOMMEHTApHs U 3allyCTUTh IIporpammy appletviewer ¢ ero HCXOJHBIM TEKCTOM B
KauecTBe aprymenTta. Ha skpaHe nosiBUTCS CTpOKa MPUBETCTBHUS.

IIepepucoBka

B anmutere HelloWorldApplet Mbl 3amecTriin MeToa paint, 4TO MO3BOJIMIIO AIIUIETY BBIIOJIHUTH
OTpHCOBKY. B Kimacce Applet mpeaycMOTpeHbI TOTIOHUTENEHBIE METOIBI PUCOBAHUS, TIO3BOJISIFOIIINE
3 PEKTUBHO 3aKpalIiBaTh YaCTH dKpaHa.

Memoo repaint NCTIONB3yeTCS IS IPUHYAUTEILHOTO MTEPEPUCOBBIBAHUS aNIlIeTa. ITOT METO/,
B CBOIO OU€pe/Ib, BHI3bIBAET METO/1 update.

Ecnu BBl X0THTE TOOUTHCS PUTMUYHOM CMEHBI KaJpOB M300pa)Ke€HUs, BOCIOIb3YHTECh METO-
oM repaint(time) - 3To MO3BONUT YMEHBIIUTh KOJMUYECTBO KaJIpOB, HAPUCOBAHHBIX HE BOBpE-
Ms1.37iech yCTaHABIMBACTCS KPAWHUN CPOK ISl IEPEPUCOBKH (TIEPHO 33/1aeTCsl B MIJUTHCEKYH/IaX
OTHOCHUTEJILHO BPEMEHH BBI30Ba repaint).

repaint(x, y, w, h)

Ota BepcHsl OrpaHUYMBACT OOHOBJIEHUE PKpaHa 33/laHHBIM MPSIMOYTOJIbHUKOM, U3MEHEHBI 0Y-
IYT TOJIBKO T€ YaCTH dKpaHa, KOTOPbIE B HEM HAXOISTCS.

repaint(time, x, y, w, h)

OTOT METO/1 - KOMOMHAIUS IBYX MPEAbLIYIINX.

3ananue pa3mMepoB rpaduIecKuX U300paKeHHA

I'paduueckue n300paxeHus BEIYEPUUBAIOTCS B CTAHIAPTHOM ISl KOMITBIOTEPHOU TpadUKU CH-
CTeME KOOpAMHAT, B KOTOPOM KOOPAMHATHI MOI'YT NPUHUMATH TOJIBKO LEJbIE 3HAYEHHS, a OCH
HaIlpaBJICHBI CJIEBAa HAMPABO M CBEPXY BHMU3. Y ANIJIETOB M M300PKEHUM €CTh METOJ SiZe, KOTOPHIN
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Bo3Bpamiaer 00bekT Dimension. IlomyunB o6bekT Dimension, BBl MOXKETE MOXYYUTh U 3HAUCHUS
ero nepemenHbix width u height:

Dimension d = size();

System.out.printin(d. width + *," + d.height);

[Ber.

I[BeToBas cucrema AWT pa3pabaTbiBanack Tak, 4ToObI OblJIa BO3MOXKHOCTh pabOTHI CO BCEMU
useramu. [locne Toro, kak 1BET 3a/1aH, Java OTBICKMBAET B JUana30He LIBETOB AMCILIES TOT, KOTO-
pBIl eMy OOJIbIIIE BCETO COOTBETCTBYET. BbI MOKeTe 3ampanmBarh I[BETa B TOH CEMaHTHKE, K KOTO-
pOii MPUBBIKIN - KaK CMECh KPAaCHOTO, 3€JE€HOr0 M Toy0oro, MO0 Kak KOMOMHAILIMIO OTTEHKA,
HACBIIIEHHOCTH M SAPKOCTU. BBl MOXETe HCIOJIb30BaTh CTAaTHYECKHWE TMIEPEMEHHbIE Kiacca
Color.black s 3amanus kakoro-nmm6o u3 obiieynoTpeduTenbHbIX 1BeTOB - black, white, red, green,
blue, cyan, yellow, magenta, orange, pink, gray, darkGray u lightGray.

Jy1g co3aaHusi HOBOTO IIBETA UCIIOJIb3YETCS OJIMH U3 TPEX OMUCAHHBIX HUKE KOHCTPYKTOPOB.

* Color(int, int, int)

[TapameTpamu Uit ’TOTO KOHCTPYKTOpPA SIBISIOTCS TPU LIETBIX yKucla B Auamna3one ot 0 1o 255
JUISL KPACHOTO, 3€JICHOTO M TOJIyOOTr0 KOMITIOHEHTOB IIBETA.

* Color(int)

VY 3TOr0 KOHCTPYKTOpA - OJUH LETOUUCIECHHBIN apryMEeHT, B KOTOPOM B YIIAKOBAHHOM BHJIC 3a-
JaHbl KPACHBIH, 3€JICHBIN U TOIy0Ol KOMIIOHEHTHI 11BeTa. KpacHblil 3anuMaeT 6uthl 16-23, 3eneHbiid
- 8-15, rony6oii - 0-7.

Color(float, float, float)

[Mocneanuit u3 koHcTpykropoB mneera, Color(float, float, float), mpuarMaeT B kadecTBe mapa-
MeTpoB Tpu 3HaueHus tuna float (B nuanazone ot 0.0 mo 1.0) mist KpacHOTO, 3€J1€HOTO U TOIy00ro
0a30BbIX 1IBETOB.

Metop knacca Color

HSBtoRGB(float, float, float)

npeoOpasyer LBeT, 3aJaHHbI OTTEHKOM, HACHIIIEHHOCTHIO U sipkocThio (HSB), B 1ienoe uucno
B (popmate RGB, roToBoe /17151 UCMOIb30BaHUA B KaueCcTBE MapaMmeTpa KoHcTpykTopa Color(int).

Merton RGBtoHSB(int, int, int, float[])

peodpasyer LBET, 3a/laHHbI TpeMsi 6a30BBIMU KOMIIOHEHTaMH, B MaccuB Tura float co 3Haue-
HussMu HSB, cooTBeTCTBYOIIMMU JAHHOMY IIBETY.

I{BeroBas moxenr HSB (Hue-Saturation-Brightness, oTTeHOK-HACHINICHHOCTh-SIPKOCTD) SIBJISI-
etcs anbrepHatuBoi Monenu Red-Green-Blue nns 3ananus nsetoB. B 3Toii Moenu OTTEHKHU MOKHO
MPEJICTAaBUTh KaK KPYT C PAa3IMYHBIMU IBETaMH (OTTCHOK MOXET NMpHHUMATh 3HavyeHus ot 0.0 1o
1.0, uBeTa Ha ATOM Kpyre UAYT B TOM XKe MOPSAKE, YTO U B pajyre - KpaCHBIN, OPaHKEBbIH, JKEIThHIH,
3€JICHBIN, TOTy00i, cuHui, QuosieToBbIil). Haceimennocts (3Hauenue B nuarnazone ot 0.0 go 1.0) -
3TO MIKaJNa TIIyOWHBI IBETA, OT JIETKOW MACTENH JI0 COYHBIX LIBETOB. SIPKOCTBH - 3TO TaKXke YUCIO B
nuana3one ot 0.0 no 1.0, mpuueM MeHbIIME 3HAUYEHUS COOTBETCTBYIOT OOJ€e TEMHBIM IIBETaM, a
OosnbiIme - 0osee SpKUM.

« getRed(), getGreen(), getBlue()

Kaxxapiii 13 5TUX METOJI0B BO3BpallaeT B MJIQIIINX BOCBMH OMTax pe3ylibTaTa 3HAY€HUE COOT-
BETCTBYIOIIETO 0230BOTr0 KOMITOHEHTA I[BETA.

 getRGB()

DTOT METO/I BO3BpAIIAET IIEJIOE YKCIIO, B KOTOPOM yIMaKOBaHBI 3HAUYEHUS 0a30BBIX KOMITOHEH-
TOB IIBETA, IPUYEM

red = Oxff & (getRGB() >> 16);

green = Oxff & (getRGB() >> 8);

blue = Oxff & getRGB();

Kiace Graphics
VY 00bekToB Kinacca Graphics ecTh HECKOIBKO MPOCTHIX (PyHKIMH pucoBanus. Kaxayio u3 ¢u-
Typ MOKHO HAapHCOBATh 3allOJIHEHHOM, MO0 MPOPHUCOBATh TOJBKO €€ rpaHuibl. Kaxaplil u3 mero-
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noB drawRect, drawOval, fillRect u fillOval BeI3bIBaeTCs C UeThIpbMs MapamMeTpamMu: int X, int y, int
width u int height. KoopauHaTel X 1 y 3a1ar0T TOJIOKEHHE BEPXHETO JICBOTO yria (UTypHI, TIapa-
metpsl width u height onpenensiror ee rpaHuIsL.

* drawLine

drawline(int x1, int y1, int x2, int y2)

OTH JTUHUYU TPEJICTABIAIOT COO0H MPOCThIE MpsAMbIe TOMIMMHON B 1 mukcens. [lomnepkka pas-
HBIX NIEPHEB U Pa3HbIX TOIIIUH JHHUN HE MPEITyCMOTPEHA.

« drawArc u fillArc

Curnarypa metonoB drawArc u fillArc cienyromas:

drawArc(int X, int y, int width, int height, int startAngle, int sweepAngle)

Ot meronsl BeraepumBaroT (fillArc 3amonusier) nyry, OrpaHHYCHHYHO HPSIMOYTOJIbHUKOM
(x,y,width, height), naunnarornyrocs ¢ yria startAngle u umeromryro yriosoii pasmep sweepAngle.
Houb rpanycoB COOTBETCTBYET MOJIOKEHHUIO YaCOBOM CTPEJIKU Ha 3 4aca, yroji OTCUMTBIBAETCS MPO-
THUB 4acoBOM cTpenku (Hanpumep, 90 rpamxycoB cooTBeTcTBYIOT 12 yacam, 180 - 9 wacam, u Tak na-
nee).

« drawPolygon u fillPolygon

[TpoTOTHIBI TSI STHX METOJIOB:

drawPolygon(int[], int[], int)

fillPolygon(int[], int[], int)

Meron drawPolygon pucyeTr KOHTYp MHOTOYTOJIbHUKA (JIOMAHYO JIUMHHUIO), 33][aBa€MOT0 JIBYMsI
MacCHBaMH, COJCPKALIIUMH X M Y KOOPAUHATHI BEPIIMH, TPETUH MMapaMeTp METOJIa - YKCIIO map Ko-
opauHat. Merton drawPolygon He 3ambIkaeT aBTOMAaTHYECKH BbIUepUYMBacMbIii KOHTYp. s Toro,
YTOOBI MPSIMOYTOJIBHUK MOJTYYMIICS 3aMKHYTHIM, KOOPJMHATHI MIEPBOM U MOCIEAHEH TOYEK JOJDKHBI
COBMAJIATh.

* setPaintMode() u setXORMode(Color)

Pexxum OTpHCOBKH paint - HCMOJIB3YEMbIl MO YMOJTYAHUIO METOJ 3alOJIHEHUS TpadUuuecKux
M300paXeHU, TIpU KOTOPOM LIBET NUKcened m3MeHsercs Ha 3afgaHHbli. XOR ycranaBinuBaeT pe-
JKUM pUCOBaHMS, KOTJAa PEe3yNbTUPYIOIIUNA IBET MOJy4yaeTcsl BbiMonHeHueM omepanuun XOR (uc-
KJIFOYAIOIIIee WK ) JJIS TEKYIIETo U YKa3aHHOTO I[BETOB (0COOCHHO MOJIE3HO JJIT aHUMAIUH ).

[Mpudter.

bubmuoreka AWT oGecneunBaer OoJblIyI0 THOKOCTh IpU padoTe co mpudramu Giaromaps
MPEIOCTABIEHUIO COOTBETCTBYIOIINUX a0CTPAKIMI U BO3MOKHOCTH JUHAMHUYECKOTO BhIOOpa mIpuQ-
TOB. BOT 04eHb KOPOTKas nmporpaMmma, KOTopasi IeyaTraeT Ha KOHCOJIA Java MMeHa BCEX UMEIOIINXCS
B CUCTEME LIpU(PTOB.

/ *

* <applet code="WhatFontsAreHere" width=100 height=40>

* </applet>

*/

import java.applet.*;

import java.awt.*;

public class WhatFontsAreHere extends Applet ({

public void init () {

String fontList[];

// YcTapeBumit crnocof mnojiyyenms Habopa mpubTOB:

// Toolkit.getDefaultToolkit().getFontList ()

fontList = GraphicsEnvironment.getLocalGraphicsEnvironment () .

getAvailableFontFamilyNames () ;

for (int i=0; i < fontList.length; i++) {

System.out.println(i + ": " + fontList[i]);

}

}

}
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B npensiaymumx npuMepax ucnoib3oBaics Meto]; drawString(String, X, y). DTOT METOJ| BBHIBO-
JMT CTPOKY C MCIOJIb30BaHUEM TeKymux mpudra n nsera. Touka ¢ KoopauHATaMu (X,y) COOTBET-
CTBYET JIEBOI TpaHuIle 0a30BOI JIMHUU CUMBOJIOB, a HE JIEBOMY BEpXHEMY YIIy, KaK 3TO MPUHSATO B
JPYTHX METOAAX PHCOBAHUSL.

B Java ucnone3ytorcst paznuunsle mpu@Thl, a ki1acc FontMetrics mo3BoniseT nmporpaMMHuCTy
TOYHO 33/1aBaTh MOJIOKEHNE BBIBOJUMOTO B amiuieTe Tekcra. Hike nmpuBeieHsl HEKOTOPhIE METOIbI
kiacca FontMetrics:

stringWidth

DTOT METO/ BO3BpAIIAeT JIUHY 33aHHOM CTPOKH IS JAHHOTO MpuQTa.

bytesWidth, charsWidth

OTH METO/IbI BO3BPALIAIOT IIMPUHY YKa3aHHOTO MaccHBa 0aiTOB /ISl TEKYIIETro mpHQTa.

getAscent, getDescent, getHeight

OTH METOBl BO3BPAILAIOT MMOABEM, CHIKEHHE U KpHHY mpudTa. CymMMa nmoabemMa U CHUXKE-
HUSI IAI0T HOJHYO BBICOTY mpudTa. Beicota mpudTa - 3T0 He MPOCTO PACCTOSIHUE OT CaMON HUXK-
HEell Touku OyKB g M y JI0 CaMOi BEpXHEW TOUYKHW 3arjiaBHOW OykBbl T M CHMBOJIOB Bpojzie CKOOOK.
BeicoTa BKIIIOYAET MMOTYEPKUBAHUS U T.11.

getMaxAscent u getMaxDescent

OTH METOJbI CIIyKaT JUI MOJYyYEHHUs MaKCUMAaJIbHBIX MOJIbéMa U CHU)KEHHUS BCEX CHMBOJIOB B
mpudTe.

ba3zoBeie knaccel

Nzyunm 6azoByto apxutektypy AWT, kacaromrytocss uHTep(delcHbIX 00BEKTOB.

Component - 3To abCTpaKTHBINA KJIACC, KOTOPBIA WHKAIICYJIUPYET BCE aTpHOYTHI BH3yaJbHOTO
uHTepdeiica - 00paboTka BBOAA C KIIaBUATYPHI, yIpaBieHHe (GOKYCOM, B3aUMOJICICTBHE C MBIIIbIO,
YBEIOMJICHHE O BXOJ€/BBIXOJIE U3 OKHA, M3MEHEHHS pa3MEpoOB U TOJOXKEHHUS OKOH, MPOPHCOBKA
CBOET0 COOCTBEHHOI'O Ipa)uuecKoro MpeacTaBICHUs, COXPAHEHHE TEKYLIEro TEKCTOBOro mpudra,
1BeToB (oHa U nepeanero miana (6onee 100 meronos). [epeiineM kK HEKOTOPHIM KOHKPETHBIM TI01-
kiaccam kiacca Component.

* Container - 310 abCTpakTHBIN mojkiIace kiracca Component, ONpeAeNISIONINN JOMOTHUTEb-
HbIE METOJIbl, KOTOpPBIE JAlOT BO3MOKHOCTH ITIOMEIATh B HETO JPYTrMe KOMIIOHEHTHI, YTO JaeT BO3-
MOKHOCTbh IOCTPOEHUSI HEpapXMUeCKOM CHUCTEMBbl BH3yallbHbIX 00beKTOB. Container oTBedaeTr 3a
pacIoyio’KeHHe CoJepKaluxcsi B HeM KOMIIOHEHTOB ¢ OMOIIbI0 nHTepdeiica LayoutManager.

» Knacc Panel - 310 ouenp npocTtas criennanuzanus kiacca Container. B otnnuue ot mocneane-
ro, OH He sIBJIsieTcs a0CTpakTHRIM KitaccoM. [ToaTomy o Panel MoxkHO 1ymaTh, Kak 0 JOMYCKAIOLIEM
PEKYPCUBHYIO BJIOKEHHOCTh dKpaHHOM KoMmroHeHTe. C momomisio Metoga add B oObekThl Panel
MOYKHO J00aBIIATh ApYrHe KOMIOHEHTHI. [locie Toro, kak B Hero A00aBiIeHbl KaKue-JInOO KOMIIO-
HEHTBl, MO’)KHO BpYUYHYIO 3aJlaBaTh WX IOJIO)KEHHWE W H3MEHSTh pa3Mep C IMOMOIIBI0O METOOB
setLocation, setSize u setBounds kiiacca Component.

OcHoBHble kKOoMIOHEHTHI AWT, KOoTOpble MOKHO BCTaBJIATH B mycTyio Panel mpu co3ganum
rpadu4ecKuX MPUIIOKEHHM:

Canvas. OcHOBHas Hes HCIIOJIB30BaHNI 00bekTOB Canvas B TOM, YTO OHH SIBJISIFOTCS CEMaHTH-
4eCKU CBOOOJHBIMH KOMIIOHEHTaMH. Bbl Moxkete mpuaath o0bekTy Canvas maro6oe moBeieHUe U
T000H JkenmaeMblii BHEIIHUN BUA. Ero uMs moapazymeBaeT, 4To 3TOT KJIacC SBJSETCS MyCThIM XOJI-
CTOM, Ha KOTOPOM BBl MO>KeTe "HapucoBath'" 110001 KOMIIOHEHT - TaKOW, KaKUM BbI €ro ce0e mpe-
CTaBJIsIETE.

Label. ®ynkmonansHoCTh Kitacca Label cBoguTCs K TOMY, 9TO OH 3HAeT, KaK HapUCOBaTh 00b-
eKT String - TEKCTOBYIO CTPOKY, BBIPOBHSIB €€ HykHbIM 00pa3oM. IlIpudt u uBer, koTopbIMu OTpuU-
COBBIBAETCSl CTPOKA METKH, SIBJISIIOTCS 4acThio 0a3oBoro ompeneneHus kiaacca Component. s pa-
00TBI C OTUMH  arpulOyTamMu  TpemycMOoTpeHbl  mapbel  MmetonoB  getFont/setFont wu
getForeground/setForeground. 3anaTe uian U3MEHUTH TEKCT CTPOKH IOCIIE CO3JaHUs O0OBEKTa C IO0-
Mmompto Metona setText. Jns 3amanus pexxuMoB BelpaBHUBaHUsS B Kiacce Label ompenenensr Tpu
koHcTanThl - LEFT, RIGHT u CENTER.
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Button. OO0BbEKTHI-KHOTIKK TTOMEYAIOTCS CTPOKAMH, MPUYEM 3TU CTPOKH HEJb3sl BBIPABHHUBATH
mog00HO cTpokaMm 00bekTOB Label (oHM Bcerma neHTpUPYIOTCS BHYTPH KHOIIKH ).

Kiacc Checkbox wacTo ucnonb3yercs uisi BBIOOpa OAHON U3 ABYX BO3MOXKHOCTEH. [Ipu co3na-
HuK oO0bekra Checkbox emy mepemaercsi TEKCT METKU W JIOTUYECKOE 3HAYEHHUE, YTOOBI 33]aTh HC-
XOJTHOE COCTOSIHUE OKOIIIKA C OTMETKOH. [IporpaMMHO MOXHO TMOJIy4aTh U yCTaHABIUBATH COCTOSI-
HUE OKOIIIKa ¢ OTMETKOM C MOMOIIbI0 METO/IOB getState u setState.

CheckboxGroup. Bropoit mapametp koHcTpykTopa Checkbox mcmonb3yercs s TpynmupoBa-
HUs HecKoJIbKUX 00bekToB Checkbox. [[ns aToro cHawana cosmaercs o0bekT CheckboxGroup, 3a-
TEM OH IEpeJacTCs B KauyecTBE MapamMeTpa JitoOoMy KoimuecTBy KoHCTpykTopoB Checkbox, mpu
9TOM MPEJOCTABIIIEMbIE ATOW TPYIIOH BapUaHThl BBIOOpPA CTAHOBATCS B3aMMOMCKIIIOYAOIIUMHU
(TOJIBKO OJTMH MOKET OBITh 3a/1eiicTBOBaH). [IpeycMOTpEHBI U METO/IbI, KOTOPBIC IMO3BOJISIFOT MOJTY-
YUTh W YCTAHOBUTH TPYIIy, K KOTOPOW NPUHAMICIKUT KOHKpeTHbIH 00BekT Checkbox -
getCheckboxGroup u setCheckboxGroup. Bel Mokere monb3oBathes Meronamu getCurrent u
setCurrent JJisi TOJNYYEHUST M YCTAaHOBKM COCTOSHM BBIODAHHOTO B JIAHHBIH MOMEHT OOBEKTa
Checkbox.

06 ocranbHbIX KoMmoHnentax AWT: [10,13].
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3anarue 7.

IIpuHUUNBI M CPEICTBA OPraHU3ANUN MHOTOMOTOYHBIX MPUJIOKEHUI
Ha Java.

BupryanpHple MalmHbl Java noaepKUBAOT MHOTOIIOTOYHOCTD, T.€. HOJAECPKKY HECKOIb-
KUX IOTOKOB ncronHenwus (threads) ogHoBpeMeHHO.

[Tpu ogHOBpEeMEHHOM OOpAIIEHNH HECKOJIBKUX MMOTOKOB K OJHUM U TEM K€ JaHHBIM MOXET
BO3HUKHYTh CUTYalsi, KOT/1a pe3yJIbTaT MporpaMMsbl OyieT 3aBUCETh OT CIy4YalHbIX (aKTOpoOB, Ta-
KHMX KaK BpEMEHHOE 4epel0BaHHUE UCIIOJHEHHUs OIEepaluii HECKOJIbKUMU ITOTOKamMu. B Takoi curya-
UM CTAHOBSTCA HEOOXOAMMBIM MEXaHU3Mbl CHHXPOHM3ALUHU, 00ECIEYUBAIOLINE 10CIE10BaTEb-
HBIN, MJIH MOHOTIOJIBHBIH, A0CTYI. B Java 3Toii 11enu ciyKuT KiiroueBoe ciioBo Synchronized.

ba3oBble Ki1acchl 17151 pabOThI € TOTOKAMH.

Knacc Thread.

[Torox BeImonmHEeHHs B Java mpencrasisercs sk3eMiursipoM kiacca Thread. [is Toro 4To6b1
HaIlMCaTh CBOM IMOTOK MCITOJTHEHHUS HE0OXO0MMO HACIEA0BaThCS OT 3TOTO KJIacca U MePeonpeIeTuTh
meron run(). Hanpumep,

public class MyThread extends Thread {

public void run () {

// HekoTopoe HmoJITOe HeNCTBME, BHUUCIIEHNE

long sum=0;

for (int 1=0; 1<1000; i++) {

sum+=i;

}

System.out.println (sum) ;

}

}

Mertonx run() COTEpPKUT AEHCTBUS, KOTOPBIE JOJDKHBI HCIIOMHATCS B HOBOM IOTOKE MCIIOJIHE-
HUs. YTOOBI 3aIyCTUTh €ro, HEOOXOIMMO CO3JaTh IK3EMIUIAp Kiacca-HacleJHUKa, U BbI3BAaTh yHa-
cleoBaHHBIA MeToJ start(), KOTOpBIM COOOIIAaeT BUPTYaJbHOW MAIlMHE, YTO HEOOXOAMMO 3aIly-
CTUTb HOBBIM MMOTOK UCIIOJIHEHHS U HAauaTh B HEM MCIIOJIHATH MeTo[ run().

MyThread t = new MyThread();

t.start (),

Korna merox run() 3aBepiiieH (B 4aCTHOCTH, BCTPETHIIOCH BbIpayK€HUE return) MOTOK BBINOJ-
HEHMs ocTaHaBiuBaeTcsi. OIHaKO HUUTO HE MPENATCTBYET 3alUCH OECKOHEYHOI0 LIUKJIa B TOM Me-

Tojie. B pe3ynbraTe mOTOK HE NMPEPBET CBOErO UCIOIHEHUS, U OyAeT OCTAaHOBIEH TOJIBKO IPU 3a-
BEPILIECHUH PAOOTHI BCETO MPUIIOKEHHUS.

Wutepodeiic Runnable

Onucannslii moaxo o0aaeT oJHUM HeagocTaTKoM. [lockonbKy B Java OTCYTCTBYET MHOXKe-
CTBEHHOE Haclie[IoBaHue, TpeOOBaHHE HACIeIOBaThCsl OT Thread Mo)KeT MPUBECTH K KOH(MIHKTY.
Ecnu enie pa3 mocMOTpeTh Ha MPUBEACHHBIN BBIIIE MPUMEP, TO CTAHET MOHATO, YTO HACJIEIOBaHUE
MPOM3BOJIMIIOCH TOJIBKO C IEJbi0 mepeonpeaencaus meroaa run(). Ilostomy mpemiaraercst Gosee
IPOCTOH CIOCO0 CO3/1aTh CBOW MOTOK MCMONHEeHUs. JJocTarouHo peanu3oBath uHTepdeiic Runnable,
B KOTOPOM OOBSIBIIEH TOJILKO OJIMH METOJ - ye 3HakoMmbiid VOid run(). 3amuiiem npumep, npuse-
JIEHHBIH BBIIIIE, C TTOMOIIBIO 3TOT0 UHTEp(eiica:

public class MyRunnable implements Runnable {

public void run() {

// HEeKoTOopoe HoJITOe IelCTBME, BHUMCIIeHUE

long sum=0;

for (int 1=0; 1<1000; i++) {

sum+=1i;

}
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System.out.println (sum) ;
}
}

Tak>ke He3HAUUTENLHO MEHSETCS MPoIleaypa 3alyCcKa MOTOKa!

Runnable r = new MyRunnable();
Thread t = new Thread(r):;
t.start ();

Ecnu panbiie 00bEKT, MPEACTABISAIONIMNA caM TOTOK BBIIOJHEHUS, U OOBEKT C METOAOM
run(), coAepKalIIM TOJIE3HYI0 (PYHKIIMOHAIBHOCTh, ObUIM 00BEANHEHBI B OTHOM SK3EMIUISIpE Kiac-
ca MyThread, To Teneps oHu pazzaeneHsl. Kakoi u3 ABYyX MOAX0/0B yAOOHEH, MOXXHO CBOOOJIHO
pemath B KaKAOM KOHKpeTHOM cirydae. [loguepkHem, uto Runnable He siBiseTcst momHON 3aMEHOM
knaccy Thread, mockonpKy co3/laHue M 3allyCK CaMOro IMOTOKa MCIOJHEHUS BO3MOXHO TOJBKO ue-
pe3 meton Thread.start().

Pabora ¢ npuoputeramu

B Java motokam mMoxHO Ha3HauaTh nmpuoputethl. /s storo B kiacce Thread cymectBytoT
MmeTo el getPriority() u setPriority(), a Takke 0OBSBICHBI TPH KOHCTAHTBI:

MIN_PRIORITY

MAX_PRIORITY

NORM_PRIORITY

W3 Ha3BaHMs OYEBUIHO, YTO UX 3HAYCHHS ONMHUCHIBAIOT MUHUMAIbHOE, MAKCUMAJIBHO U HOP-
MaJibHOE (110 YMOJIYaHUIO) 3HAUECHUS TPHOPHUTETA.

Paccmorpum crnenyromuii npumep:

public class ThreadTest implements Runnable {

public void run () {

double calc;

for (int i=0; 1i<50000; 1i++) {

calc=Math.sin (i*1);

if (1%10000==0) {

System.out.println (getName ()+" counts " + 1/10000);

}

}

}

public String getName () {

return Thread.currentThread () .getName () ;

}

public static void main(String s[]) {

// TlomTOTOBKa [OTOKOB

Thread t[] = new Thread[3];

for (int i=0; i<t.length; i++) {

t[i]=new Thread(new ThreadTest (), "Thread "+i);

}

// Bamnyck IIOTOKOB

for (int i=0; i<t.length; i++) {

t[i].start () ;

System.out.println(t[i].getName () +" started");

}

}

}

B npumepe ucnosnpiyeTcsi HECKOJIBKO HOBBIX MeTO/10B Kiacca Thread:

* getName()

OO6parute BHIMaHUE, YTO KOHCTPYKTOpY Kiacca Thread mepenaercs na mapamerpa. K pea-
mu3anuu Runnable noGaBnsercs cTpoka. DTO UMS MOTOKA, KOTOPOE HCIOJB3YeTCs TOJBKO JUIsS
yIpoleHus ero uaeHtudukanuu. MiMena HeCKOIpKUX TTOTOKOB MOTYT cOBManath. Ecnu ero He 3a-
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nath, TO Java reHepupyetr mpoctyio ctpoky Buia "Thread-" m HOoMep moToka (BBIYMCISIETCS MPO-
CTBIM cUYeTUYuKOoM) MiMeHHO 3To uMs Bo3Bpaiaercs metooM getName(). Ero MokHO CMEHUTH ¢ T0-
MoIpI0 MeToza setName().

* currentThread()

DTOT CTaTUYECKUH METOJ IO3BOJIAET B JIFOOOM MeCTe KOJAa MOJYYUTh CCBUIKY Ha OOBEKT
kiacca Thread, npeacTaBnsOmuil TEKYIIUHA TOTOK UCTIOTHEHHUS.

Ecnu 3amycTuTh nporpammy 1 nIpoaHaJIU3UpPOBaTh €€ padboTy, TO MOXKHO BHJIETh, UTO BCE TPU
MOTOKA OBLIM 3aIlyIIeHbl OJUH 32 IPYTHUM, U Hauyald MPOBOJUTH BBIYMCIICHHUS, IPUYEM MOTOKH HC-
HOJHSIOTCA 0e3 OIpeNeNIeHHOrO MOopsiIKa, ciydaiiHeIM oOpazom. Tem He MeHee, B CpeJHEM OHH
JBUKYTCS C OTHOM CKOPOCTBIO, HUKTO HE OTCTAET U HE JOTOHSET.

BBenem B mporpammy paboTy ¢ MPHOPUTETAMH, PACCTABUM pA3HbIC 3HAUCHHS JJIS Pa3HBIX
MIOTOKOB M TIOCMOTPHM, KaK 3TO CKa)KETCsl Ha BBIMOJIHEHUH. 3MeHseTcs Tosibko MeToa main()

public static void main(String s[]) {

// TlooTOTOBKAa MOTOKOB

Thread t[] = new Thread[3];

for (int i=0; i<t.length; i++) {

t[i]=new Thread(new ThreadTest (), "Thread "+i);

t[i] .setPriority(Thread.MIN PRIORITY +

(Thread.MAX PRIORITY-Thread.MIN PRIORITY) /t.length*i);

}

// Banyck IIOTOKOB

for (int i=0; i<t.length; i++) {

t[i].start();

System.out.println(t[i].getName () +" started");

}

}

®opmysia BBIYUCIEHUS MPUOPUTETOB MO3BOJISET PAaBHOMEPHO PACHpENEIUTh BCE JOIMYCTH-
MbI€ 3HaY€HUs JUIs BCEX 3allycKaemble MoToKU. Ha caMoM jene, KoHCTaHTa MUHUMAJIbHOTO [TPUOPHU-
TeTa UMeeT 3HaueHue 1, MakcumanpHOro - 10, HopmanbHOTO - 5. Tak YTO B MPOCTHIX MpOrpamMmax
MO>KHO SIBHO IOJIb30BAaThCS ITUMU BEJIMYMHAMHU U YKa3bIBATh B KAUECTBE, HAIIPUMEP, IIOHUKEHHOTO
IpUOPUTETA 3HAUCHHE 3.

Ecnu teneps mpoananu3nupoBaTh pabOTy MpOTrpamMMbl, TO BUAHO, YTO MOTOKH, KaK U paHBbIIIE,
CTapTyIOT nocienoBaTesnbHo. Ho 3aTem cpa3dy BHIHO, YTO YeM BbIIIE IPHOPUTET, TEM ObICTpee OT-
pabateiBaeT MOTOK. TeM He MeHee, MOTOK ¢ MUHUMalIbHBIM TpuoputeToM (Thread 0) Takke momy-
YW1 BO3MOKHOCTb BBIIIOJHUTH OJHO JIEWCTBHE paHblIe, 4YeM OTpadboTal MOTOK ¢ 0oJjiee BBICOKUM
npuoputetoM (Thread 1). 3To roBOpUT O TOM, YTO MPHUOPUTETHI HE JIENAIOT CUCTEMY OAHONOTOY-
HOM, BBITIOJIHAIONICH €IMHOBPEMEHHO JIMIb OJMH MOTOK ¢ HAMBBICIIUM HpuopuTeToM. Hamporus,
MPUOPHUTETHI MO3BOJSIOT OJHOBPEMEHHO paboTaTh HaJ HECKOJbKUMHU 3a/ladaMH C YY€TOM HX BaXK-
HOCTH.

CunxpoHU3aIHs
[Ipy MHOTOMOTOYHOM ApPXUTEKTYpe MPUIIOKEHHSI BO3MOKHBI CUTYallUH, KOTJIa HECKOJBKO
MOTOKOB OYTyT OJTHOBPEMEHHO pab0TaTh C OJTHUMH M TEMH K€ IAaHHBIMU, UCTIOJIB3YS UX 3HAYCHUS U
nprcBanBas HOBbIE. B TakoMm cimydyae pe3yibTaT pabOThI MPOTPAMMBI CTAHOBUTCS HEBO3MOKHBIM
MPEeAONPEACIIUTD, TS TOTBKO Ha MCXOMHBIN Ko7 DuHaANbHBIC 3HAYCHUS TIEPEMEHHBIX OYyIyT 3a-
BHCETh OT CIly4alHBIX ()aKTOPOB, MCXOMSI U3 TOTO, KaKOW MOTOK KAaKoe JACWCTBHE yCIen ClenaTh
MIEPBBIM HJIH TTOCIICTHHUM.

XpaHeHHe MEPEMCHHBIX B MaMATHU
BI/IpTyaJ'IBHaH MallrHa NoAACPKUBACT OCHOBHOC XPaHUIIUIIC JAHHBIX (main storage), B KOTO-
POM COXPAHAIOTCA 3HAYCHUSA BCEX IIEPEMCHHBIX H KOTOPOEC HMCITOJIB3YyCTCA BCEMU IOTOKAMHU. HO)I
NEPEMCHHBIMHU 31€Ch ITIOHUMAIOTCS IOJIA 00BEKTOB M KJIaCCOB, a TaKXXE€ 3JICMCHTBI MaCCHUBOB. Yro
KacCcac€TCs JIOKAJIBbHBIX IIEPEMEHHBIX U MMaAPaMETPOB METOAOB, UX 3HAYCHUS HEC MOT'YT OBITh AOCTYIIbL
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JIPYTHM MMOTOKaM, TO3TOMY OHH HE TIPEJICTABIIAIOT HHTepeca. i KaK0ro MoToKa CO3/IaeTCsl €To
cobcTtBeHHas pabovas mamsaTh (working memory), B KOTOPYIO KOMMPYIOTCS 3HAYCHUS BCEX TIEpe-
MEHHBIX TIEpE]] UCIIOJIb30BAHUEM.

[ToToku HHUKOTAA HE B3aUMOJEHCTBYIOT APYT C APYroM Ha MPSMYIO, TOJBKO Yepe3 INIaBHOE
XpaHUJIUILE.

Monauduxarop volatile
[Ipu 0OBsBIICHNH TTOJIEH OOBEKTOB U KJIACCOB MOXKET OBITh yKa3aH Moaudukarop volatile. On
yCTaHaBIMBaeT 0oJiee CTPOTHE MpaBuiIa pabOThI CO 3HAYCHUSIMU ITEPEMEHHBIX.

biioxupoBku

B ocHoBHOM XpaHumiuie s Kaxaoro o0bekTa nojjaepxkuBaercs OmokupoBka (lock), Hazg
KOTOPOH MOXHO IPOM3BECTH JABa JeHcTBUA - ycTaHOBUTH (lock) 1 cuate (unlock). Tonpko oauH mo-
TOK B OIMH MOMEHT BPEMEHU MOXET YCTAaHOBUThH OJOKMPOBKY Ha HEKOTOPbIN 00bekT. Ecinu 10 Toro,
KaK 3TOT IOTOK BBIIOJHUT oneparuio unlock, Apyroil moToK MmompITaeTCsl yCTAaHOBUTH OJIOKUPOBKY,
€ro BBIIIOJIHEHUE Oy1eT IPUOCTAHOBJICHO JI0 TEX HOP, [TOKa MEPBbI MOTOK HE OTILYCTHT €€.

B Java-nporpamme ajis TOro, 4ToObl BOCIIONIb30BaThCSI MEXaHU3MOM OJIOKUPOBOK, CYILLECTBY-
eT KiroueBoe cioBo synchronized. OHO MOXeT ObITh IPUMEHEHO B JIBYX BapHaHTax - JUIsl 0ObsBIIE-
Hus synchronized-6oka u xak MomudukaTop Merona. B oboux ciaydasx neiCTBHE €ro mpUMEpHO
oauHakoBoe. Synchronized-610k 3anuceiBaeTCs CIEIYIOMIUM 00pa3oM:

synchronized (ref) {

¥

PaccmoTpum npumep:

public class ThreadTest implements Runnable ({

private static ThreadTest shared = new ThreadTest();

public void process () {

for (int i=0; 1i<3; i++) {

System.out.println (Thread.currentThread().

getName () +" "+1);

Thread.yield() ;

}

}

public void run() {

shared.process () ;

}

public static void main (String s[]) {

for (int i=0; i<3; i++) {

new Thread(new ThreadTest (),

"Thread-"+1) .start () ;

}

}

}

B 3TOM mpocToM mpuMepe TpU MOTOKA BHI3BIBAIOT METOJT Y OJHOTO 00BEKTa, YTOOBI TOT pac-
neyaTay Tpu 3HaueHus. Pesynbrarom Oyer:

Thread-0 0

Thread-1 0

Thread-2 0

Thread-0 1

Thread-2 1

Thread-0 2

Thread-1 1

Thread-2 2
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Thread-1 2

To ecTh, Bce MOTOKM OJHOBPEMEHHO pabOTAIOT C OAHUM METOJIOM OJHOTO OOBEKTa. 3aKIIro-
qiM oOparieHue K Metoay B synchronized-6mok:
public void run() {

synchronized (shared) {
shared.process () ;

}

}

Synchronized-metonbl  paboTarOT aHaJNOrMYHBIM 0OpazoM. Takke JIOIMyCTHMBI — static
synchronized metonpl. [Ipu ux BeI30Be OJOKUPOBKA yCTaHaBIMBaeTcs Ha 00bekT kiacca Class, oT1-
BEYAIOIIETO 33 THII, Y KOTOPOT'O BBI3BIBACTCS ATOT METO/I.

[Ipu paboTte ¢ GJIOKMpOBKaMU BCEra HaJ0 MOMHUTH O BO3MOKHOCTH mosiBieHus deadlock -
B3aUMHBIX OJIOKHMPOBOK, KOTOPBIE MPUBOIAT K 3aBUCAHUIO MTPOrpamMMbl. Eciu ofuH OTOK 3a0JI0KU-
pOBall OJIMH peCypc, U MbITACTCs 3a0JOKMPOBATH BTOPOH, a IPYroi MOTOK 3a0J0KHPOBA BTOPOH U

IBITACTCA 33,6JIOKI/IpOBaTL HepBLII\/JI, TO TAaKHC IMOTOKH YKC HUKOrAa HC BBII>'II[YT n3 COCTOAHHA OXKHAa-
HUs.

Metonast wait(), notify(), notify All() kmacca Object

Paccmotpum Tpu Metona kiacca Object, KOTOpBIC 3aBEpIIAIOT ONMKUCAHUE MEXaHU3MOB IMOJ-
JIEP’KKU MHOTOIIOTOYHOCTH B Java.

Kaxxnpiii 00beKT B Java UMeeT He TOJILKO OJOKHPOBKY i synchronized GJIOKOB U METOJIOB,
HO W TaK Ha3bIBaeMbIi wait-set, HabOp MOTOKOB UCTONHEHUs. J[F000I MOTOK MOXKET BBI3BaTh METO]]
wait() mo0boro o0beKTa U TaKUM 00pa3oM TMOMacTh B ero wait-set. [Ipy 3TOM BBITOTHEHHE TAKOTO
MOTOKA MPUOCTAHABIUBACTCS 10 TEX MOP, MMOKa APYTOW MOTOK HE BHI3OBET Y TOYHO 3TOTO K€ OOBEK-
ta Metox notifyAll(), koToperii poOyx)maaeT Bce MOTOKU U3 wait-set. Merox notify() mpoOyxmaer
OJIUH, CITy4aliHO BBIOPAHHBIM MOTOK M3 3TOro Habopa.

OpHako MPUMEHEHUE ITHX METOJIOB CBS3aHO C OJHUM BaKHBIM OorpaHudeHueM. JIroOoi u3
HUX MOXXET OBITh BBI3BaH IOTOKOM Yy OOBEKTa TOJIBKO TOCJIC YCTAHOBIICHHS OJIOKMPOBKH Ha 3TOT
00bekT. To ecTh, MO0 BHYTpHU synchronized-0j0ka ¢ CCBUIKOW Ha ATOT OOBEKT B KAa4ECTBE apry-
MeHTa, In00 oOpaleHre K METO/IaM JIOJKHBI ObITh B CHHXPOHHU3HPOBAHHBIX METOJaX Kjacca caMo-
ro 0ObeKTa.

Paccmotpum Goee CloXKHBIM IpUMeEp AJI TPEX MOTOKOB:

public class ThreadTest implements Runnable {

final static private Object shared=new Object():;

private int type;

public ThreadTest (int i) {

type=i;

}

public void run () {

if (type==1 || type==2) {
synchronized (shared) {
try {

shared.wait () ;

} catch (InterruptedException e) {}
System.out.println ("Thread "+type+
" after wait()");

}

} else {

synchronized (shared) {
shared.notifyAll () ;
System.out.println ("Thread "+type+
" after notifyAll()");

}

}
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}

public static void main (String s[]) {

ThreadTest wl = new ThreadTest (1) ;

new Thread(wl) .start();

try |

Thread.sleep(100);

} catch (InterruptedException e) {}

ThreadTest w2 = new ThreadTest (2);

new Thread (w2) .start();

try |

Thread.sleep(100);

} catch (InterruptedException e) {}

ThreadTest w3 = new ThreadTest (3);

new Thread (w3) .start();

}

}

Pe3ynbraToM paboThl IpOrpaMMsl OyeT:

Thread 3 after notifyAll()

Thread 1 after wait()

Thread 2 after wait()

PaccmoTpum, uto mpoucxonuno. Bo-nepBbix, Obl1 3amyleH MOTOK 1, KOTOPBIM TYT e BbI-
3BaJl MeTo wWait() ¥ MPUOCTAaHOBHJI CBOE BBHIMOJIHEHHUE. 3aTEM TO K€ CaMO€ MPOU30ILIO C TIOTOKOM
2. Jlaziee HauMHAET BBINOJIHATHCS MOTOK 3.

Cpa3y oOpamaer Ha ce0s BHUMaHue cieayromuil ¢pakt. Eme motok 1 Bomren B synchronized-
0JI0K, a cTano OBITh YCTAaHOBUJ OJOKUPOBKY Ha 00bekT shared. Ho cyas mo pesynbrataM BUIHO, YTO
3TO HE MOMEIIAN0 U TTOTOKY 2 3aTeM 3aiiTu B synchronized-0110k, a motom u notoky 3. [Tpuyem ms
MOCIIEAHETO 3TO MPOCTO HEOOXOAUMO, MHAYE KaK MOKHO "pa30yauTs" motoku 1 u 2?

MOXHO cenarh BBIBOJ, YTO MOTOKH, MPEXkIE YeM MPHUOCTAaHOBHUTH BBIIIOJIHEHHE MOCIE BBI-
30Ba Metoga wait(), OTIyCKalOT Bce 3aHAThie OJOKHpOBKHU. Mrtak, Be3biBaetcst mMeron notifyAll().
Kak y»e Obut0 cKa3aHO, BCe TIOTOKH M3 Wait-set BO30OHOBIISIFOT CBOIO paboTy. OmgHako 4yToObI KOP-
PEKTHO NMPOJODKUTH MCIOJHEHNE HEOOXO0MMO BEpHYTh OJOKMPOBKY Ha OOBEKT, BE/Ib CIIEIYIONIAs
KOMaH/1a Tak)Ke HaxoauTcs BHyTpu synchronized-6yoka!l

[Tonmyuaercsi, yTo maxe nocne Bbi3oBa notifyAll() Bce MOTOKM HE MOTYT cpa3y BO30OHOBUTH
paborty. JIMmb OAMH U3 HUX CMOXET BEpHYTh ce0e OJOKUPOBKY M MPOAOKUTH padoTy. Korna on
NOKHHET CBOU synchronized-070K U OTIYCTUT OOBEKT, BTOPOW MOTOK BO30OHOBUT CBOIO paldoTy M
Tak fanee. Eciu 1o kakoi-To MpuYMHE OOBEKT TaK M HE OyJeT OCBOOOXK/EH, MOTOK TaK HUKOTAA U
HE BbIiJIeT u3 Merona wait(), naxe eciu Oynet BbizBaH MeTo] notifyAll(). B paccmoTpenHom npu-
Mepe MOTOKH OJMH 3a IPYTMM CMOTIJIM BO30OHOBUTH CBOIO paboTy.

Kpowme storo ompenenen meroa wait() ¢ mapaMeTpom, KOTOpBIH 3ajaeT mepuoJ Taiim-ayra,
M0 UCTEYCHUH KOTOPOTO MOTOK CaM MOIBITaeTCsi BO30OHOBHUTH CBOIO padory. Ho HavaTh emy mpwu-
JIeTCsl BCE PaBHO C MOBTOPHOI'O MOIy4Y€HUS! OJOKUPOBKH.
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