Jleknuda 4: Tunel 1aHHBIX B Java

BBenenue

Java siBisieTcst CTpOoro TUMM3UPOBAHHBIM S3BIKOM. JTO 03HAYAET, YTO JII00ast
nepeMeHHass W JII000€ BBIPAKEHHWE HMMEIOT W3BECTHBIM THIT €II¢ Ha MOMEHT
KoMIUJIsiuu. Takoe cTporoe mpaBuiIo MO3BOJISET BBIABISTH MHOTHE OIMIMOKH YKe
BO BpeMs kommuuisiiuu. KoMmnumstop, Hailas ommuOKy, yKa3blBaeT TOYHOE MECTO
(CTpOKY) U IPUYUHY €€ BOZHUKHOBEHHUS, a JUHaMHUueckue "oaru" (0T aHIJIMICKOTO
bugs) HE0OXOaUMO CHayalla BBISIBUTH C TOMOIIBIO TECTUPOBAHUS (YTO MOXKET
noTpeOOBaTh 3HAYMTEIBHBIX YCUJIUI), a 3aTeM HalWTH MECTO B KOJIe, KOTOPOE HMX
nopoawio. [loaToMy YeTkoe MOHMMaHWE MOJEIN TUIIOB JAaHHBIX B Java O4YeHBb
MOMOTaeT B HAITMCAHWU KaU€CTBEHHBIX MPOTPAMM.

Bce tumel maHHBIX pasmenstorcs Ha aBe Tpynmbl. [lepByro cocTaBisoT 8
NPOCMbIX, U NpUMUmMuUeHslx (0T aHTJIIMICKOTO primitive), TUIOB JaHHBIX. OHU

moApa3aACIA0OTCA Ha TpU ITOATPYIIIIBI:

. yenoyucienHvle
o byte

o short

o int

o long

o char (Take sSBIs€TCA LETOUNUCIECHHBIM THUIIOM)
. 0pobHble

o float

o double

. Oy1eo

o boolean

Bropyto rpynmny cocTaBisitoT 06vexmHble, WIN CCblLiouHble (OT aHTIIMICKOTO
reference), TUmBl MAHHBIX. OTO BCE KIAcChl, WHTEpPPEHCH U MaccuBbl. B

CTaHJApTHBIX OMOJMOTEKaX MEpPBbIX BEpCUM Java HaxOIUJIOCh HECKOJBKO COT



KJIacCOB M MHTep(QEICcoB, ceiyac ux yxe Toicsiun. Kpome cTraHaapTHBIX, HAITMCAHbI
MHOTHE€ W MHOTHE Kjacchl W WHTep(deics, cocTapisiomue o0y Java-
IIpOrpammy.

WNnmrocTpupoBaTh JIOTMKY pabOThl C TUNAaMH JAHHBIX OPOLIE BCEro Ha

npuMepe MePEMEHHBIX.

Ilepemennsbie

[lepeMeHHBIE UCMIONB3YIOTCA B MPOrpaMMe JUIsl XpaHEHHs JaHHbIX. JIroOas

NEpEMCHHAA NMCCT TPU 0a30BBIX XAPaKTCPUCTUKU:

. UM,
. THII,
. 3HAYCHUE.

NMs yHUKaNTBHO UICHTUDUIIMPYET IEPEMEHHYIO U TTO3BOJISIET 00palaThCcs K
Held B mporpamMme. TwWm ONUCHIBAET, KaKW€ BEIMYMHBI MOXKET XPaHUTh
nepeMeHHasi. 3HaAYeHHE — TEKylllas BeTUYMHa, XPaHAMAscsi B TMEPEMEHHON Ha
JTAaHHBINT MOMEHT.

PaGora ¢ mepeMeHHOHN Bceraa HaunmHaeTcs ¢ ee oowsenenus (declaration).
KoHeuHo, OHO MOJDKHO BKJIIOYATh B ceOst uMs OOBsiBIsieMOl mnepeMeHnHoi. Kax
ObLIO CcKa3aHO, B Java yt00asi mepeMeHHas MMEET CTPOTHil THII, KOTOPBI TaKxXe
3a/laeTcsa MpU OOBSBICHUM W HUKOTJA HE MEHSETCS. 3HAUYe€HHE MOXKET OBbITh
yKa3aHO cpa3y (9TO Ha3bIBACTCS WHULMAIM3ALMEH), a B OOJBIIMHCTBE CIIy4acB
3a/IaHUE HAYaIbHOUN BEJTUYUHBI MOKHO U OTJIOXKUTh.

Hekotopeie nmpumepsl 00BABICHUS MEPEMEHHBIX MPUMHUTHUBHOTO THIMA INt ¢

HHUIOAJIN3aTOpaMu U 0€e3 TaKOBBIX:
int a;
int b = 0, ¢ = 3+2;
int d = b+c;
int e = a = 5;
s IIpuUMCPOB BHIHO, YTO HMHHIOHUAIU3ATOPOM MOXKCT 6I)ITI) HE€ TOJIBKO

KOHCTaHTa, HO U apI/I(l)MeTI/I‘IeCKOC BbIPAXCHHC. I/IHOF)Ia 9TO BBIPAXKCHUEC MOXKCT



OBITh BBIYHMCIECHO BO BpEMSl KOMIWJSAIMHM (Takoe Kak 3+2), Torma KOMIHJISTOP
Cpa3y 3amMChbIBaeT pe3ysbrar. MlHOraa 31o neidcTBHE OTKIAABIBAETCS HA MOMEHT
BBIIIOJTHEHUSI MIPOTpaMMBbl (Hampumep, b+C). B mocnemnem ciiydae HECKOJIBKAM
NEPEMEHHBIM ITPUCBAUBAETCS OJTHO U TO K€ 3HAYEHUE, OJHAKO OOBSBISETCS JUIIb
nepBasi U3 HUX (B JaHHOM IIPUMEPE €), OCTAJIbHBIE YK€ JOJKHBI CYIIECTBOBATb.

Pe3tomupyem: 00va61enue nepeMEHHbBIX U BO3MOXHAs MHULMAIN3ALNS IPU
OOBSIBIIEHUM ONMCHIBAIOTCS CleayommM obOpazoMm. CHavana ykasblBaeTcs THII
NEPEMEHHOM, 3aTeM €€ HUMs M, €CIM HeO0OXOJIUMO, WHHUIMAIU3aTOp, KOTOPBIN
MOKET OBITh KOHCTAHTOM WJIM BBIPAKCHHEM, BBIYUCIAEMBIM BO BpeMs
KOMIWISIIIMA WM UCIIOJIHEHUS TPOrpaMMBbl. B 4acTHOCTH, MOXHO TOJB30BATHCS
yK€ OOBSABICHHBIMU IE€PEMEHHbIMU. Jlajee MOXHO IOCTaBUTh 3alsTyl0 U
OOBSBHUTH HOBYIO IEPEMEHHYIO TOYHO TAKOT'O YK€ TUIA.

[locne OOBsIBICHUA TIEPEMEHHAs MOXKET MPUMEHITHCS B PA3IUYHBIX
BBIPQXEHUX, B KOTOPBIX OyAeT OpaTbcsl ee TeKyllee 3HaueHue. Takxke B JIr000H
MOMEHT MOXHO H3MEHHTh 3HAUEHHE, HCIOJb3Yys ONepaTop NPHUCBAaUBAHUA,
IPUMEPHO TaK ke, KaK 3TO JEJalI0Ch B MHUIIMATN3aTOpaXx.

Kpome Toro, mpu OOBSABIECHUM MEPEMEHHON MOKET OBITh HMCIOJB30BaHO
wiroueBoe cioBo final. Ero ykaseiBaroT mepen THIIOM MEPEMEHHOW, M TOT/A €¢
HEOOXOJMMO Cpa3y MHHUIMAIU3UPOBATh U Y)Ke OOJbIlle HUKOIZAa HE MEHSTh €€
3HaueHue. Takum oOpaszom, final-mepemeHHbie cTaHOBITCS YEM-TO BpOJC
KOHCTaHT, HO Ha CaMOM JieJIe HEKOTOPbIE MHHUIIMAIU3aTOPhl MOTYT BBIYMCISATHCS
TOJIBKO BO BpEMsI UCTIOJIHEHUS! IPOTPAMMBI, TEHEPUPYSI pa3IMYHbIE 3HAUECHMUS.

[Mpoctetimmii npumep oObsBieHus final-mepemennoii:

final double pi=3.1415;

HpI/IMI/ITI/IBHI)Ie H CCBIVIOYHbIC THIIBI JAHHbBIX

Teneps Ha mpuMepe MEPEMEHHBIX MOXKHO MPOWLIIOCTPUPOBATH pPA3IUUUE

MCXKAY NPUMUMUBHbIMU WU CCbLIOYHbIMU THIIAMHU JaHHBIX. PaCCMOTpI/IM IIpUMCED,

KOT/1a OOBSBISIOTCS IBE TIEPEMEHHBIC OJJHOTO THUIIA, TPUPABHUBAIOTCS IPYT APYTY,



a 3aTeM 3HA4YeHUWE OJHOM M3 HUX H3MEHsEeTCA. UTO NpOM30MAET CO BTOPOH
EpEMEHHON?

Bosbpmem npocroit tuim int:

int a=5; // obBaBIIgEeM MEPBYH [MEPEMEHHYI U
// VHULMAIU3UPyeM ee

int b=a; // oBBaABIISEeM BTOPYK [IEePEMEHHYI U
// TpvpaBHMBaAeM €€ K I[epBOM

a=3; // MeHsgeM 3HaueHUe [IepBOM

print(b); // npoBepseM 3HaUEeHMUE BTOPOM

3mech W jganmee MBI cuuTaeM, 4to (GyHKIUsA Print(...) mos3BoisseT Ham
HEKOTOPHIM (HEBa)XHO, KAKMM UMEHHO) CIIOCOOOM y3HATh 3HAYEHHUE €€ apryMEHTa
(kaK MpaBuUiIO, JJISI ATOrO HUCHOJL3YIOT (PYHKIMIO U3 CTAHJIAPTHOM OMOJIMOTEKH
System.out.printIn(...), koTopast BBIBOAUT 3HAUYECHUE HA CHCTEMHYIO KOHCOJIb).

B pe3synbraTte MBI YBUAMM, YTO 3HAYCHHE MEPEMEHHOW D HE M3MEHHIIOCH,
OHO OCTaJIOCh PaBHBIM 5. DTO 03HAYAET, YTO MEPEMEHHBIE NPOCHMO20 TUTIA XPAHSAT
HEMOCPEACTBEHHO CBOM 3HAYEHUsS W MPU TMPUPABHUBAHUM JBYX IEPEMEHHBIX
IIPOUCXOIUT KOMMPOBAHUE JTAHHOTO 3HauyeHHs. YTOOBI elie pa3 NoJYepKHYTh 3Ty
0COOEHHOCTb, PUBEJIEM €LIE OJIUH IIPUMED:

byte b=3;

int a=b;

B nanHoM mpumepe mpoucxoauT npeoOpazoBaHHE TUMOB (OHO MOIPOOHO
paccMaTpuBaeTCs B COOTBETCTBYIONIECH Jjekuuu). Jlimsg Hac cedyac BakHO
KOHCTAaTUPOBATh, YTO MEpPeMeHHas b XxpaHuT 3HaueHue 3 Tuma byte, a mepeMeHHast
a — 3HaueHue 3 Tuma INt. DTO JBa pa3HBIX 3HAYEHUS, U BO BTOPOW CTPOKE TpPHU
MPUCBAMBAHUM MMPOU3OILIO KOTUPOBAHKE.

Tenepb paccCMOTPUM cCCbLIOUHbIY TUN JTaHHBIX. [lepeMeHHbIE TaKuX TUIIOB
BCETJa XPaHST CChUIKM HAa HEKOTOPbIe 00BEKTHI. PaccMOTpuM Juist mpuMepa Kiiacc,
OMUCHIBAIOIINI TOYKY Ha KOOPAMHATHOM IUJIOCKOCTH C UEJIOYHUCICHHBIMU
koopauHaTtamu. OnucaHue Kiacca — 3TO OTAENbHas TeMa, HO B HalleM

IIPOCTEUILIEM CIIy4ae OHO TPUBUAJIBHO:
class Point {

int x, vy;



}

Teneps cocTaBUM mpUMeEp, aHATOTWYHBIN MPUBEISHHOMY BbImE s int-
IIEPEMEHHBIX, CUMTasl, 4TO BBIpakeHue New Point(3,5) cosmaeT HOBBIM OOBEKT-
TOYKY ¢ KoopauHatami (3,5).

Point pl = new Point (3,5);

Point p2=pl;

pl.x=7;

print (p2.x);

B Tperbeil cTpOKE MbI U3MEHWIM TOPU30HTAIbHYIO KOOPAWHATY TOYKH, HA
KOTOPYIO cChUTallach repeMeHHas P1l, u Teneps HaC MHTEPECYET, Kak 3TO CKa3aloCh
Ha TOYKE, Ha KOTOPYIO cchliaeTcs mepemeHHas P2. [IpoBens Takoil SKCIIEpUMEHT,
MO>KHO YOEIHMTBCS, UTO B 3TOT pa3 Mbl YBUIUM OOHOBJICHHOE 3HAau€HHE. TO eCTh
OOBEKTHBIE MEPEMEHHBIE TI0CTIE TPUPABHUBAHUS OCTAIOTCS "CBA3AHHBIMU'" JIPYT C
JIPYrOM, U3MEHEHUS OJTHOM CKa3bIBAIOTCS HA APYTOM.

Takum 00pa3zom, NPUMUTUBHBIE MIEPEMEHHbBIE SBIIAIOTCS JIE€HCTBUTEIbHBIMU
XpaHWIMIAaMu JaHHbIX. Kaxnas nepeMeHHas uMeeT 3Ha4€HHEe, HE 3aBHCSIIEE OT
ocTalibHbIX. CCBUIOYHBIE K€ IMEPEMEHHBIE XPAHST JIMIIb CCHUIKA HAa OOBEKTHI,
IpUYEM pa3IMyHbIE IEPEMEHHBIE MOTYT CChLJIAThCS HA OJIMH U TOT K€ 0OBEKT, KaK
3TO ObUIO B HameM npuMepe. B 3ToM ciydae UX MOXHO CpPaBHUTh C
HaAOJII0JaTEeNIIMU, KOTOPBIE C Pa3HbIX MO3UIMI CMOTPAT HA OJUH U TOT K€ OOBEKT
Y OJHMHAKOBO BUAAT BCE IPOUCXOASIIME C HUM H3MeHeHusa. Eciam ke oauH
HaOMroaTellb CMEHUT OOBEKT HaOJIONEHUsS, TO OH IMEpecTaeT BUIETh U

U3MEHEHUS, IPOUCXOISIIUE C PEKHUM 0OBEKTOM:
Point pl = new Point (3,5);
Point p2=pl;
pl = new Point(7,9);
print (p2.x) ;
B »sTtoM mpumepe MBI mojdyduMm 3, TO €CTh TMOCIE TPEThed CTPOKHU

nepeMeHHsie Pl u P2 ccplmaloTcs Ha pa3iuvHble 00BEKTHI W MOITOMY HMEIOT

pa3HbIC 3HAYCHUS.



Tenepsr sierko moHsATh cmbicn autepana Nhull. Takoe 3HadeHme moxer
NPUHATH NEPEMEHHas JII000T0 CCHUIOYHOIO THMA. JTO 03HAYaeT, YTO €€ CChLIKa
HUKY/a HE YyKa3bIBaeT, OOBEKT OTCYTCTBYeT. COOTBETCTBEHHO, JI00Asl MOIBITKA
00paTUTHCS K OOBEKTY Yepe3 TaKylo MepeMEHHYIO (HallpuMep, BbI3BaTh METOT WIIH
B3SITh 3HAUYEHUE T10JIs1) PUBEET K OLIHOKE.

Taxxe 3nauenwe Null MoxxHO mepexaTe B KadecTBe JIIOOOTO OOBEKTHOTO
apryMeHTa TpU BbI30BE (YHKIMM (XOTS HA MPAKTUKE MHOTHE METOJbI CUHTAIOT
TaKO€ 3HAaYEHUE HEKOPPEKTHBIM).

[TamsATh B Java ¢ TOYKH 3peHUS MPOTPAMMHUCTA MPEICTABISCTCS HE HYIIMU
U eIMHHUIIAMUA WM HAaOOpoM OalTOB, a KaK HEKOE BHUPTYaJbHOE MPOCTPAHCTBO, B
KOTOPOM CYIIECTBYIOT OOBEKTHI. M NMOCTYNm K maMsTH OCYLIECTBISIETCS HE I10
(bu3MUecKOMY aJpecy WUiM yKa3aTelto, a JUIIb Yepe3 CChUIKH Ha 00BbeKThI. CchlUlKa
BO3BpAIllaeTCsd MNpPHU CO3JaHUM OOBEKTa U Jajee MOXKET OBbITh COXpaHEHa B
NEPEMEHHOM, MepenaHa B KadyecTBe aprymenra u T1.J. Kak yxke roBopuiocs,
JIOTIYCKAeTCsl HAJIW4YMe HECKOJbKHUX CCBUIOK Ha OAMH 00BeKT. Bo3moxkna u
IPOTUBOINOJIOXKHAS CUTyallMsl — KOTJIa Ha KakKOH-TO OOBEKT HE CYIIECTBYET HU
OHOM cChbUIKM. Takoil OOBEKT YK€ HEAOCTYIIEH MpPOrpaMMe U SIBISETCS
"MycopoMm", TO ecTb 0€3 TOJNKYy 3aHMMaeT amnmnapaTHble pecypchl. s wux
OCBOOOXIEHUSI HE TpeOyeTcss HUKakuX ycwiuil. B cocraB moboW BUPTyaabHOM
MAaIlIMHBl 00s3aTeIbHO BXOJWT aBTOMAaTHYECKHi cOopmuk Mycopa garbage
collector — ¢oHOBBII Mporece, KOTOPBIN KaK pa3 W 3aHUMACTCS YHUUYTOXKCHUEM
HEHYKHbIX O0BEKTOB.

OdeHp Ba)XHO TOMHHUTH, YTO OOBEKTHAs TMEpEeMEHHas, B OTIMYHUE OT
OPUMUTHBHOM, MOKET UMETh 3HaUEHHE IPYroro THUIA, HE COBIAAAIOIIETO C TUIIOM
nepeMeHHou. Hanpumep, ecnu Tl IEPEMEHHONM — HEKUHM KJacc, TO MEpPEMEHHAs
MOJKET CChUIAThCA Ha OOBEKT, MOPOXKACHHBIN OT HAcJeIHWKa ITOro kjacca. Bee
cllydad MoJIOOHOTO HECOBIAACHHSI OyIyT PacCMOTPEHBI B CIEAYIOLIUX pa3fesiax
Kypca.

Tenepb paccMOTpUM npumMumueHvle W CCbLIOYHble TUMBI JAHHBIX OoJiee

OAPOOHO.



HpI/IMI/ITI/IBHLIe THIIBI

Kak yXe TOBOPHIIOCH, CYIIECTBYET 8 MPOCMBIX MUNOE OAHHBIX, KOTOPHIE
nenarcs Ha yenouucnennvle (integer), opoowuwie (floating-point) u  6ynesor

(boolean).

IesouncieHHbIE TUIBI

Ilenouucnennvie munot — 310 byte, short, int, long, rakke Kk HUIM OTHOCSAT U
char. TlepBbie yeThIpe THIIA UMEIOT JUIMHY 1, 2, 4 1 8 OalT COOTBETCTBEHHO, JJINHA
char — 2 GaiiTa, 3TO HEIMOCPEACTBECHHO CIIEAYET M3 TOTO, YTO BCE CHMBOJIbI Java
onuckiBalOTCsl craHgaptoM Unicode. JImuHBI THUNIOB MPUBEACHBI TOJBKO IS
OIICHKH oOJjacTel 3HaueHus. Kak yke ToBopuiIoCh, aMsTh B Java mpeacTaBiseTcs
BUPTYaJIbHON W BBIUYMCINTH, CKOJBKO (PH3NUECKUX PECYpPCOB 3alMET Ta WM MHAas
MIEpPEMEHHAs, TaK NPSMOJUHENHO HE MOJYYUTCS.

4 OCHOBHBIX THIIA SIBJIAIOTCS 3HAKOBBEIMHU. Char mo0aBjieH K 1EI0YNCIACHHBIM
TUNAM JAHHBIX, TaK KaK C TOYKH 3peHus JVM cuMBOI M €ro KO — IMOHATHS
B3aMMOO/IHO3HaYHble. KOHEUHO, KO CHMBOJIa BCErAa MOJOKUTEIbHBIN, MTO3TOMY
char — enmMHCTBEHHBIM O€33HAKOBBIA THI. VHHMIIMAIM3UPOBATH €r0 MOXKHO Kak
CUMBOJIHBIM, TaK M IEJIOYUCICHHBIM JuTepanioM. Bo BceM ocranmpHOM Char —
TOJIHOLICHHBIN YHUCJIOBOW THII TaHHBIX, KOTOPBIA MOXET y4aCTBOBATh, HAIIPUMED, B

apu(pMETUYECKUX JNEUCTBUSAX, ONepalusx cpaBHeHHs W T.n. B Ttabmuue 4.1

CBCACHBI JaHHBIC I1I0 BCEM pa306paHHBIM THUIIaM:



Taoauna 4.1. lleaounciaeHHble TUNBI JAHHbBIX.

Ha3zBanue Jlnnna
— (GaiiTsi) O0J1acTh 3HAYEHHIT
byte 1 -128 .. 127
short 2 -32.768 .. 32.767
int 4 -2.147.483.648 .. 2.147.483.647
long 8 -9.223.372.036.854.775.808
9.223.372.036.854.775.807 (nmpumepHo 10°)
char 2 "\u0000' .. \uffff', mim O .. 65.535

OOpatuTe BHUMaHHE, 4TO INt BMEMaeT MPUMEPHO 2 MHILIHApa, a IOTOMY
MOJIXO/IUT BO MHOTHX CITydasX, KOrjia He TpeOyroTcsl cBepx0osbire yncia. YToOb
npeCTaBUTh ceOe pa3mepsl Tuma l0Ng, ykaxem, YTO UMEHHO OH HMCIIOJIb3YETCS B
Java ms oTcuera Bpemenu. Kak 1 BO MHOTHX SI3BIKaX, BpeMsI OTCUHUTHIBAETCS OT 1
suBapst 1970 roga B MWwUIMcekyHaax. Tak BOT, BMECTHUMOCTh |ONQ mo3BoisieT
OTCUHTHIBATH BpEMS Ha NPOTSHKCHUH MWUIMOHOB BeKOB(!), mpuueM Kak B
Oyayiiee, TaKk U B MPOILIOE.

[Touemy ObLIM BBIJCIICHBI MMEHHO 3TH jBa THMa, INt u long? Jleixo B ToMm,
YTO IEJOYHCIICHHBIC JIMTePaIbl KMEIOT THIT INt 0 yMoI9aHuto, wim tvn long, eciu
croutr OykBa L wmmm |. MIMeHHO MO3TOMY KOPPEKTHBIM JIUTEPATIOM CUHUTACTCS
TOJIBKO TaKO€ YHUCJO0, KOTOpOE YKJanbiBaeTcss B 4 win 8§ OalT, COOTBETCTBEHHO.
WMuave KOMIUJIATOP COYTET 3TO OMMOKOM. Takum 00pa3oM, cieayromue JUTepatbl

ABJISIFOTCS. KOPPEKTHBIMU:
1
-2147483648
2147483648L
0L
111117111711111111111

Ha):[ HEJIOYMCICHHBIMU apryMCeHTaMM MOXHO IIPOU3BOAUTL CICAYIOIIHC

omepalum:



. oTiepaluy CpaBHEHUs (BO3BpaIaloT OyJIeBO 3HAUCHNUE)

o <, <=, > >=

o ==, 1=

. YUCIIOBBIE onepalu (BO3BPAIlAlOT YUCIOBOE 3HAUYCHHUE)

o YHapHBIE oneparyu + U -

o apudmeTryeckue onepamuu +, -, *, /, %

o omepanud WHKPEMEHTa W JAceKpeMeHTa (B mpePukcHON w

noctdukcHon popme): ++ u --

o orneparuu OUTOBOTO CABHra <<, >> >>>
o ouToBbIc omnepanuu ~, &, |,

. OTIepaTop C yCIOBUEM ? :

. OTIepaTop MPUBEIACHUS TUTIOB

. OIepaTop KOHKaTEHAI[UU CO CTPOKOM +

OnepaTopsl CpaBHEHHsI BIOJHE OYEBHUJIHBI U  OTIEIBHO MBI HX
paccMmatpuBaTh He OyneM. MX pe3ynbTar Beeraa Oyizesa tuna (true wm false).

PaboTa 4nCIOBBIX OMEPAaTOPOB TAKKE MOHATHA, K TOMY JK€ IMOSICHSJIACH B
TpeapIAyIel JIeKuu. EAMHCTBEHHOE YTOYHEHHE MOYKHO CHIeJIaTh OTHOCHTEIIBHO
OTIepaTopoB + U -, KOTOPhIE MOTYT OBITh KaK OMHApPHBIMU (MMETh J[Ba OTEPAH]IA),
TaK W YyHapHbIMH (MMETh OJIMH ofnepaHa). buHapHble omnepaHAbl SBISIOTCS
OTIepaTOpaMH CIIOKEHHUS W BBIUMTAHUS, COOTBETCTBEHHO. YHApHBIA orepaTop +
BO3Bpallla€T 3HAYCHUE, PaBHOE aprymMeHTy (+X Bcerga paBHO X). YHapHbIH
orepaTop -, MPUMEHEHHBIN K 3HAYEHUIO X, BO3BpAIlaeT Pe3ysbTar, paBHbIA 0-X.
Heoxunanueii 3¢dexT mMeer MecTo B TOM Cilydae, €CId apryMEHT paBeH

HAaMMCHBIICMY BO3MOKHOMY 3HAYCHHIO IIPUMUTHUBHOI'O THUIIA.

int x=-2147483648; // HauMeHbllee BO3MOXHOE 3HAUeHMe Tuna int

int y=-x;

Tenepbr 3HaueHHWE MEpPEeMEHHOM Y Ha camMoM Jene paBHO He 2147483648,
MOCKOJIBKY TaKO€ YHUCIIO HE YKJIaJbpIBaeTcs B 001acTh 3HaueHWi Tuma Int, a B
TOYHOCTH PaBHO 3HAYCHHIO X! prrI/IMI/I CJIoBaMH, B 3TOM IIPHUMECPEC BLIPAKCHUC -

X==X UCTUHHO!



I[eno B TOM, 4TO €CJIM IIPU BBLIIIOJHCHUHN YHCJIOBBIX onepaunﬁ Haa OCJIbIMHA
YUCJIaMH BO3HHKACT IICPCIIOJIHCHUC M PE3YJIbTAT HC MOKCT OBITH COXpPaHCH B
AaHHOM IIPUMHUTHBHOM THUIIC, TO Java He C0O31aCT HUKAKHUX omunOok. BmecTo 3Toro
BCC CTapmmue 6I/ITBI, KOTOpPBLIC IMPCBBIMAKOT BMCCTUMOCTH THIIA, IIPOCTO
0T6paCI)IBaIOTCH. DTO MOXET IMPUBECTHU HC TOJIBKO K ITOTCPC TOYHOM aOCOJIFOTHOM
BCJIMYUHBI PC3YyJIbTaTa, HO HaXKXC K HCKAXKCHHUIO CI0 3HAKad, CCJIIM Ha MCCTC

3HAKOBOI'0 OMTa OKaXKETCS IMPOTHUBOIIOJIOKHOC 3HAYCHUC.
int x= 300000;
print (x*x) ;
PesynbpTaTom Takoro npumepa OyaeT:

-194313216

Bosppamasice k uHBepTHpOBaHMIO ymcna -2147483648, mbl BHAUM, YTO
MaTEMAaTHYECKHUI Pe3ylIbTaT PaBeH B TouHocTH +2°1, mmm, B nBomuHom (opmare,
1000 0000 0000 0000 0000 0000 0000 0000 (emuuumna u 31 HOMB). Ho THI INt
paccMaTpuUBaeT MEPBYIO €AMHUILY KaK 3HAKOBBIM OUT, U PE3yibTaT MOJy4aeTCs
paBHBIM -2147483648.

Takum o00pa3oM, SIBHOE BBINUCHIBAHKE B KOJE JIUTEPAJIOB, KOTOPHIE
CJIMIIIKOM BEJIMKH JJI1 UCIOJIb3YEMbIX THUIIOB, IPUBOAUT K OIMIMOKE KOMITHJISAIIMHU
(cm. nexumio 3). Ecnu ke mepernosiHeHre BO3HUKAET B PE3YJIbTaTe BBIMOIHEHUS
oneparuu, "nuiHue" OUThl IPOCTO OTOPACHIBAIOTCS.

[ToquepkHeM, 4YTO BBIPAXXEHHUE THUMNA -5 HE SIBISETCA IEJIOYUCICHHBIM
mutepaiom. Ha camMoM jene OHO COCTOMT M3 JIMTEpaia S W oleparopa -.
HamomMHuM, u4To HekoTopble Jsurepansl (Hampumep, 2147483648) wmoryt
BCTPEUYATHCS TOJIBKO B COUETAHUU C YHAPHBIM OIEPATOPOM -.

Kpome Toro, uucnoBeie omnepauuu B Java oOjnagaroT eme OJHOU
OCOOEHHOCTHIO. XOTS LEJTOYUCIIEHHBIE THUIBI UMEIOT NauHy 8, 16, 32 u 64 Owura,
BBIYUCJICHUS TPOBOJIATCS TOJBKO € 32-X U 64-X OMTHOM TOYHOCTHIO. A 3TO 3HAYMT,
YTO Mepe]] BHIYUCICHUSIMH MOXET MOTPeOOBaATHCS TpeoOpa3oBaTh TUI OJHOTO WU

HCCKOJIBKUX OIICPAaHI0B.



Eciu x0Tst ObI OJTMH apryMEHT OIepaliii uMeeT Thil |0Ng, To Bce apryMeHThI
OPUBOAATCSA K 3TOMY THIy M pPe3yjbTaT oOmepalud Takxke Oyaer Tuma long.
Brrunciienue OymeT mpou3BeIeHO ¢ TOYHOCTRIO B 64 OuTa, a 6osee cTapiime OUTHI,
€CIIM TaKOBBIC MOSIBIIIOTCS B pe3yJIbTaTe, OTOPAChIBAIOTCS.

Ecmu ke aprymentoB Ttuma lONg HeET, TO BBIYKCIEHHE MPOH3BOIUTCS C
TOYHOCTBIO B 32 OWTa, M BCE apryMeHTHI Ipeobpas3yrorcs B int (370 OTHOCHTCS K
byte, short, char). Pesynprar takke mmeer Tum Int. Bece Outhl crapme 32-To
UTHOPUPYIOTCSL.

Hukakoro crmoco6a y3HaTh, MPOU3OIILIO JIH IIEPENOIHEeHNE, HET. Pacimpum

PacCMOTPEHHBIN ITPUMED:
int 1=300000;
print (i*i); // yMHOXeHMe C TOUHOCThI 32 0OuTa

long m=1i;

print (m*m) ; // yMHOXeHMe C TOUHOCThIL 64 OuTa
print (1/ (m-1i)); // nonpobyeMm MNOJYyYUThL PA3HOCTL SBHAUEHUM int
u long

Pe3ynbpTaTom Takoro npumepa Oyner:
-194313216
90000000000

3aTeM MbI TIOJYYMM OILIUOKY JICJICHUSI Ha HOJIb, IIOCKOJIBKY TIEpEMEHHbBIC | 1
M XOTh M Pa3HbIX THUIOB, HO XPAHIT OJIMHAKOBOE MAaTEeMAaTHUYECKOE 3HAYEHUE U UX
pa3HOCTh paBHa HyJI0. [lepBoe yMHOXEHHE MPOU3BOAUIOCH C TOYHOCTHIO B 32
outa, 60see crapime OUThl ObUTH OTOpOIIEHBI. BTOpoe — ¢ ToUHOCTHIO B 64 OuTa,
OTBET HE MCKA3UJICS.

Bomnpoc npuBeneHus TUTIOB, 1 B TOM YHUCJIE CHCIHATBHBIA OmepaTop s
TaKOro JIEUCTBHSI, MOAPOOHO pacCMaTpPUBACTCA B CIEAYIOMIMX JeKiuusx. OaHako
3]1eCh XOTEIOCh ObI OTMETUTH HECKOJBKO IMMPUMEPOB, KOTOPHIE HE CTOIh OYCBHIHBI
¥ MOTYT CO3/1aTh MPOOJIEMBI TP HAMMMCAHUH TIPOrpaMM. Bo-TIepBBIX, TOTUYEPKHEM,
YTO PE3ylbTaTOM OIEpaIlii C IEJIOYHCICHHBIMA apTyMEHTaMH BCET[a SIBIISCTCS

1[€JI0€ YUCIO. A 3HAYUT, B CIIEYIOIIEM IpUMeEpe

double x = 1/2;



nepemMeHHou X Oyaet npucBoeno 3nadenue 0, a He 0.5, kak MOXHO OBUTO OBI
oxkuaarb. [logpoOHO omepanuu ¢ IpOOHBIMU apryMEHTaMU PacCMaTPUBAIOTCS
HIOKE, HO 4TOObI monyuuTh 3HaueHue 0.5, mocratouHo Hamucath 1./2 (Temepb
NEPBBIN apTyMEHT APOOHBIN U pe3ynbTaT He OyIeT OKPYTJICH).

Kak yxe ynomuHanoch, Bpemss B Java u3MepsieTCsi B MHLIUCEKYHJaX.
[TonnpoOyeM BBIYUCHHUTH, CKOJBKO MUJUIMCEKYHJ COJEPXKUTCS B HeAele U B

MecsIIe:
print (1000*60*60*24%*7) ;
// BBIUMCJIEHME IJId HeIeau
print (1000*60*60*24*30) ;
// BBIUMCIIEHME IJId Mecsdla
Heobxoaumo mepeMHOXUTh KOJUYECTBO MUJUIMCEKYHJ B OJIHOM CEKyHJIE
(1000), cexkynn — B Munyte (60), MunyT — B yace (60), yacoB — B nHe (24) u nHe
— B Heqene u mecste (7 u 30, coorBeTcTBeHHO). [lomyyaem:

604800000
-1702967296

OueBnaHO, BO BTOPOM  BBIYHCICHHHM [POU30LUIO  NEPENOJHEHUE.
JIoCTaToO4HO caenaTh MOCICAHUN apryMEHT BeTHUnHOU Trma long:

print (1000*60*60*24*30L) ;

// BHUMCIJIEHME IJisg Mecsla

[TomyyaeM npaBWIBHBIN PE3YIBTAT:

2592000000

[TogoOHBIE BBIYMCIEHUS Pa3yMHO MEPEBOAUTH Ha 64-OMTHYIO TOYHOCTH HE
Ha MOCJeIHEeHN onepalyy, a 3apaHee, YTo0bl U30€KaTh NEPETIOTHEHNUS.

[ToHsATHO, 4TO TUNBI OONBIIEH AJUHBI MOTYT XPaHUTh OOJIBIIUN CIEKTP
3HA4YEHUH, a TOTOMY Java He MO3BOJISET IPUCBOUTH IIEPEMEHHON MEHBIIETO THUIIA
3HayeHue Oompiiero tuma. Hampumep, Takue CTPOKM BBI3OBYT OIIMOKY
KOMITWJISIUU:

// hOp¥Mep BHBOBET OWMOKY KOMIMJIIALMM/

int x=1;

byte b=x;



XOoTs I TPOrpaMMHUCTa M OYEBUIHO, YTO TIEpeMeHHas D J0KHA ITOTYYHTh
3Ha4YeHHe 1, 9TO JIETKO yKJaabIBaeTCcs B TN Dyte, 0JIHAKO KOMITHIATOP HE MOXKET
BBIUKC/IATh 3HAYCHHE IICPEMEHHOM X Mpu 00pabOTKe BTOPOH CTPOKH, OH 3HAET
JIMIIb, 9TO €€ THI — INt.

A BOT MEHEe OYEBHJIHBIN TIPUMeED:

// TpWMep BBIZOBET OMMOKY KOMIMUIIALINN/

byte b=1;

byte c=b+1;

W 31ech KOMOMIATOP HE CMOXET YCHEIIHO 3aBepiiuTh padoty. llpu
OIlepalliy CIIOKEHHsI 3HaUeHHE MepeMeHHor b Oymer mpeoOpa3oBaHo B Tum Nt u
TaKUM XK€ 6y,ZICT pe3yjibTaT CJHOXKCHHUA, a 3HAYUT, Cro HCJIb3d TaK IIPOCTO
NPUCBOMTH NIEpeMeHHON Tnma byte.

AHAJIOTUYHO:

// TpuMep BHSBOBET OWMOKY KOMIMIIALMMA

int x=2;

long y=3;

int z=x+y;

3nmech pe3yabTaT clokeHus Oyaer yxe tuma long. TodHo Tak ke

HCKOPPCKTHA TaKasd MHUIIHAJIU3allnA:

// TpuMep BHSBOBET OWMUOKY KOMIMUIIALUUA
byte b=5;
byte c=-b;

n_n

Jlaxxe yHapHBIM omepaTop MPOBOJUT BBIYMCICHUSI C TOYHOCTHIO HE
MeHbIIEe 32 OHUT.

XOTs BO BCEX ClIydasX MHUILMAIU3AIUS TIEPEMEHHBIX MPUBOIUIACH TOJIBKO
JUIS. IpUMepa, a IMPeIMETOM PacCMOTPEHUSI ObLUIM YHUCIIOBBIE OMEpalNH, YKa)KeM

KOPPEKTHBIN c1oco0 mpeoOpa3oBaTh TUIT YUCIOBOTO 3HAYCHUS:
byte b=1;
byte c=(byte) -b;
Htak, Bce 4nCIOBBIE ONIEpaTOPhl BO3BpAIAlOT pe3ynbTar trma int wim long.

OpHako CyliecTBYeT JIBa UCKITIOUCHHUS.



Ileppoe U3 HUX — oOmeparopbl MHKPEMEHTAllMM W JAeKpeMeHTtanuu. Hx
JIEHCTBUE 3aKTIOYAETCS B MPUOABICHUU WIM BBIYUTAHWUU €AUHUIBI W3 3HAYCHUS
NIEPEMEHHOM, TIOCIIe Yero pe3yabTaT COXPAHSIETCsl B 3TOM MEPEMEHHON U 3HaYCHUE
BCEIl omnepanuy pPaBHO 3HAYEHUIO MEPEMEHHON (10 WJIM TOCJIE U3MEHEHUs, B
3aBUCUMOCTH OT TOTO, SIBJIIETCA ONEPATOp MPE(UKCHBIM WUIIU MOCTOUKCHBIM). A
3HAUUT, U THUI 3HAYEHUS COBIAJaeT ¢ TuUroM mnepemeHHoil. (Ha camom pene,
BBIYUCJICHUS BCE PABHO MPOU3BOJATCS C TOYHOCTHIO MUHMMYM 32 OWTa, OJHAKO

MIPU IPUCBOCHUM MIEPEMEHHOMN pe3yibTaTa ero THI OHMKAETCS. )
byte x=5;
byte yl=x++;
// Ha MOMEHT Hauajla MCIOJIHEHUS X paBeH b5
byte y2=x--;
// Ha MOMEHT Hauajla MCIIOJIHEHUS X paBeH 6
byte y3=++x;
// Ha MOMEHT Hauajla MCIOJIHEeHUS X paBeH b5
byte yd4=--x;
// Ha MOMEHT Hauajla MCIOJHEeHUS X paBeH 6
print (yl);
print (y2);
print (y3);
print(v4);
B pesynprare nonydaem:
5
6
6
5

Hukakux mpoOsieM C MNpPUCBOCHHEM pe3yJibTara oOmnepaTopoB ++ u --
nepeMeHHbIM THIa byte. 3aBepinas pacCMOTPEHHE STHX OIEPATOPOB, MPUBEIACM
€I1€ OAUH IIPUMEDP:

byte x=-128;

print (-x);

byte y=127;

print (++vy) ;



Pesynbrarom Oyner:

128

-128

OTOT mnpuMep WUIIOCTPUPYET BOIPOCH TPEOOPa30BaHUS THUIIOB TPHU
BBIYUCJICHUAX U CITy4aH NEPENOHEHHUS.

BTopeiM uckitoueHHEM SIBIIIETCS OTIEpaTop ¢ yciaoBueM ? ©. Ecimu BTOpoi u
TPETUIl omepaHabl UMEIOT OJMHAKOBBIA THUIM, TO M pe3yJbTaT olepauuud Oyaer
TaKOTO € TUIIA.

byte x=2;

byte y=3;

byte z=(x>y) ? x : y;

// BEpHO, X UM Yy OOMHAKOBOTO THUIIA

byte abs=(x>0) ? x : -x;

// HeBepHO!

[Tocnennssa cTpoka HEBEPHA, TAK KaK TPETUU apTYMEHT COAEPKUT YUCIOBYIO
OIEPAIMIO, CTAJIO OBITh, €r0 THI IN{, a 3HAYMT, U TUI BCeH omeparu Oyzaer int, u
NIPUCBOCHUE HEKOPPEKTHO. J[aXke eciim BTOpOii apryMeHT UMeeT TUll byte, a TpeTuii
— short, 3mauenue OyaeT Tuma Int.

Haxonen, paccMoTpuM omnepatop KOHKaTEHAIMU cO CTpokoil. Omeparop +
MOYKET MPUHUMATh B KaUu€CTBE apryMeHTa CTPOKOBbIE BEIWYMHBL. Eciin oqHUM U3
apryMEHTOB SIBJISIETCS CTPOKA, a BTOPHIM — II€JI0€ YHCJIO, TO YHUCIO OyJner
peoOpa3oBaHO B TEKCT U CTPOKH OObETUHATCS.

int x=1;

print ("x="+x) ;

PesynbraTtom Oyner:

x=1

OOparute BHUMaHUE Ha CIEIYIOUINI TpUMep:

print (1+2+"text");

print ("text"+1+2);

Ero pesyabratom Oyzer:

3text
textl?2



OTtnenpHO paccMOTpHM paboTy ¢ THUIOM Char. 3HaueHUs: 3TOrO THIA MOTYT

MOJTHOIIEHHO Y4aCTBOBATh B YUCJIOBBIX OIEPAITUSIX:
char c1=10;

char c2="A";

// mnarmHckadg Oykea A (\u0041l, xom 65)

int i=cl+c2-'B';

[Tepemennast | mosy4yut 3HaucHue 9.

Paccmotpum cnenyrommii mpumep:

char c='A";

print (c);

print (c+1l);

print ("c="+c);

print('c'+'="+c);

Ero pesynbrarom Oyner:

A

66

c=A

225

B mepBom ciywae B Mmertonm print Obuto mepemaHo 3HaveHWe Thma char,
MO3TOMY OTOOpasuics CMMBOJ. Bo BTOpoM ciiydae ObLI TiEepelaH pe3yabTaT
CIIOXEHUS, TO €CTh YMCIIO0, U UMEHHO YHCJIO TOSBHJIOCH Ha 3KpaHe. Jlamee mpwu
CIIO)KEHUHM CO CTpOKO# Tum char ObuT mpeoOpa3oBaH B TEKCT B BHIEC CHMBOJIA.
Hakoner B mociieiHe# cTpoke MPOU3OILIO CI0KEeHHE Tpex uucen: 'c' (kox 99), '='
(kox 61) u mepemenHo¥ ¢ (T.¢. kox ‘A’ - 65).

JUiss  KaXIoro NPUMHTHUBHOTO  THUIA  CYIIECTBYIOT  CICIUAJbHBIC
BCIIOMOTaTelIbHbIC KiIacChl-00epTKU (wrapper classes). s tunos byte, short, int,
long, char sto Byte, Short, Integer, Long, Character. Dtu kiaccel comepkar
MHOTHE TOJIE3HbIE METOABI I pabOThl C I1EJIOYMCICHHBIMH 3HAYCHUSMHU.
Hanpumep, npeoOpa3oBanue u3 Tekcra B uncio. Kpome toro, ects kiacc Math,

KOTOpLII;'I XO0Thb U IpPCAHA3HAYCH B OCHOBHOM IJIA pa6OTBI C I[p06HBIMI/I qucCjiaMu,

HO TaKXXC MPCAOCTABJIACT HEKOTOPBLIC BOSMOKHOCTH M IJIA LICJIbIX.



B 3akimrodueHune noaYEpKHEM, YTO EIMHCTBEHHBIE ONEPALMU C LEJIBIMU
YHUClIaMd, TPU KOTOPHIX Java reHepupyer OmMOKH, — 3TO JEJIEHHE Ha HOJIb

(omeparopsl / u %).

JApoOHbIe THIIBI

Jlpoonvte tanel — sto float m double. Mx nmmura - 4 w 8 Oaiir,
cooTBeTcTBeHHO. (O0a THma 3HakoBble. Hmke B Ta0auiEe CBEACHBI HX

XapaKTEPUCTUKHU:

Tadanuna 4.2. /I[podHbIe THIIBLI JAHHBIX.

Ha3zBanmue Jlnuna
ObaacTb 3HaYeHUH
THIIA (0aiiThI)
float 4 3.40282347e+38f ; 1.40239846e-45f
double 8 1.79769313486231570e+308;

4.94065645841246544e-324

JUIsL 1IeOYMCIIEHHBIX THUIOB OOJAcTh 3HAYEHHUW 3aJaBajach BEpPXHEU H
HIOKHEW TpaHMLlaMd, BecbMa OJIM3KUMU 1O MOAyto. Jlins ApoOHBIX THIIOB
n00aBIsieTCs €lle OAHO OIPaHMYEHHE — HACKOJIBKO MOYKHO MPUOJIM3UTHCS K HYJIIO,
JOPYTHMH CJIOBAaMH — KAKOBO HAMMEHBIIEE MOJIOKUTEIBHOE HEHYJIEBOE 3HAYCHHE.
Takum o0Opa3zom, Henb3sl 3a7aTh JIMTEPAJT 3aBEOMO OOJIBIIMM, YeM MO3BOJIET
COOTBETCTBYIOIIUI THUN JaHHBIX, 3TO mpuBeaeT k ommuoOke overflow. N nHemw3s
3a1aTh JUTEpai, 3HAYEHUE KOTOPOTO MO MOAYJI CIMIIKOM Majo sl JAHHOTO

THUIA, KOMITWISATOP creHepupyet onoky underflow.
// TpuMep BBIZOBET OWMOKY KOMIMUIIALMM/
float £ = 1e40f;

// BHadYeHMe CIAMIKOM BeJMKO, overflow
double d = 1e-350;

// BHadeHue caumkoM Majo, underflow



Hamomuum, 4TO eciu B KOHIlE JuTepaia cTouT OykBa F wmu f, To mutepan
paccMaTtpuBaetcst kak 3HadeHwe tumna float. [To ymomyanuto npoOHBI JmTepan
umeeT tun double, mpu KeTaHuU 3TO MOXKHO MOTYEPKHYTH OykBor D wmm d.

Han npoOHBIMH apryMeHTaMHu MOXKHO MPOU3BOAUTH CIEIYIOUIUE ONEpaLlUu:

. oriepaluy CpaBHEHHS (BO3BpAIAIOT OYJIEBO 3HAUCHUE)

o <, <=, > >=

o ==, 1=

. YHUCJIOBBIC OTNepalvy (BO3BPAIA0T YKCIOBOE 3HAUCHHUE)

o YHapHBIC onepanuu + u -

o apudmeTnyeckue onepanyu +, -, *, /, %

o omepalud  HWHKpPEeMEHTa U  JIeKpemMeHTa (B MpepUKCHOM |

noctpukcHou popme): ++ u --

. OTIepaTop C yCIOBUEM ? :
. OTiepaTop MPUBEICHUS TUIIOB
. orepaTop KOHKaTeHAIlU! CO CTPOKOH +

[IpakTryecku Bce omnepaTopsl AEHCTBYIOT MO TEM K€ MPHUHIIMIIAM, KOTOPbIE
IPETyCMOTPEHBI IS [IETOYHCICHHBIX ONEepaToOpoB (OMepaTop ACTIEHUS C OCTATKOM
% paccmaTpuBaiiCsi B MPEbIAYIICH JEKIHH, a Omeparopsl ++ W -- Takke
YBEJIMYUBAIOT WM YMEHBIIAIOT 3HAYEHHE MEPEMEHHOW Ha €IMHHUILY). Y TOUHUM
JWIIb, YTO OMEpaTOpbl CPaBHEHHSI KOPPEKTHO pabOTAarOT W B Cly4yae CPaBHEHUS
LEJOYMCIEHHBIX 3HaueHUW C JapoOHbIMU. Takum 00pa3oM, B OCHOBHOM
HEOO0XOMMO PaCCMOTPETH BOMPOCHI MEPEMOTHEHHS U TPE0OPa30BaHUs THIIOB MPHU
BBIYHCITICHUSIX.

JUis ApoOHBIX BBIYMCICHUI TOSBISETCS YK€ [Ba THMA IMEPEHOTHEHHS —
overflow u underflow. Tem He MeHee, Java uM 37ech HMKAaK HE COOOIIAET O
BO3HMKHOBEHUHU NOAOOHBIX cuTyauuid. HeT HM ommOOK, HU APYTrUX CIOCOOOB
oOHapyXuTh uX. boiee Toro, naxe JAeleHWE HA HOJIb HE MPUBOAUT K
HEKOPPEKTHOW CHUTyaluu. A 3HAUWT, JpOOHBIE BBIYHCICHUS BOOOIIE HE

MOPOKIAOT HUKAKUX OIITHOOK.



Takas cBoOoda cBsizZaHa C HAJIMYUEM CHEIHAIBHBIX 3HAYEHUH APOOHOTO

tuna. O omnpexaenstoresa cneunpukanuein IEEE 754 u yxe nepeuucnsiiuce B

JIEKIIUHA 3:

. MOJIOKUTENIbHASL U OTpPHUIATEIbHAs O0eCKOHEUHOCTH (positive/negative
infinity);

. 3HadyeHue "He yncio", Not-a-Number, cokpamenno NaN,;

. ITOJIOKUATEINIBHBIA U OTPULATEIbHBIN HYJIH.

Bce atu 3nauenus npeacrasiacHsl Kak s tumna float, tak u ams double.
[ToOKUTENBHYI0O W OTPUIATEIBHYI0O OCCKOHEYHOCTH MOKHO ITOJYYHUTh

CJIEAYIOIINM 00pa3oM:
1f/0f // mosyioxuTresbHad OGEeCKOHEUYHOCTh,
// Tun float
-1d/0d // oTpuLaTesbHasd OECKOHEUYHOCTh,

// Tun double
Taxxxke B Kkmaccax Float wm Double omnpeneneHbl  KOHCTaHTHI
POSITIVE_INFINITY u NEGATIVE_INFINITY. Kak BuaHO u3 npumepa, Takue
BEJIMYUHBI ITOJTYYAIOTCS MPH JCICHUHA KOHCYHBIX BEJIMYUH Ha HOJIb.
3nauenre NaN MOXHO TOJy4WTh, HAaNpUMEpP, B PE3yIbTaTe CIEIYIOLINX
JICUCTBUI:

0.0/0.0 // @mejleHMe HOJIb Ha HOJb

(1.0/0.0)*0.0 // YMHOXeHMre BOEeCKOHEeUHOCTM Ha HOJb

Ora BenmMyMHA TaKke npeacrtaBieHa koncrantamu NaN B kimaccax Float u
Double.

BenmuuuHbl TIOJIOKUTEIBHBIM W OTPUILIATENIBHBIA HOJIb  3alIMCBHIBAKOTCS

OYEBHJIHBIM 00pa3oM:
0.0 // IOpOBHBEIM JIMTEepall CO 3HAaUeHUEM
// TIOJIOXUTEJILHOT'O HYJIA
+0.0 // yHapHada omnepaums +, ee 3HAaueHre -
// TIOJNOXUTEJILHBEIM HOJIb
-0.0 // yHapHas onepauud -, e€e 3HaueHue -

// oTpuLAaTEeJILHBEIN HOJb



Bce apobuble 3HaueHHs  CTpPOro  ymopsimodeHsl.  OTpumarenbHas
OECKOHEYHOCTh MEHbIIIE JIF0OOTO IPYroro ApOoOHOTO 3HAYEHHS, MOJIOKUTETbHA —
oonbiie. 3nayenus: +0.0 u -0.0 cumratorcs paBHbIMH, TO ecTh BbipakeHue 0.0==-
0.0 uctunno, a 0.0>-0.0 — noxxno. OAHAKO IpYrHe OMEpPaTOphbl Pa3IUYaAIOT HX,
Hanpumep, Beipakenre 1.0/0.0 maeT momoxuTeapbHy0 0eckoHeYHOCTh, a 1.0/-0.0 —
OTPHIATEIHHYIO.

EnunctBennoe uckmouenue - 3HadueHue NaN. Ecnu xots Obl oguH u3
apryMeHTOB onepanuu cpaBHeHus1 paBHsercss NaN, To pesynbrar 3aBeqomo Oynaer
false (mms omepatopa != coorBercTBeHHO Bcerna true). Takum oOpasowm,

CIMHCTBCHHOC 3HAYCHHMEC X, IIPH KOTOPOM BBIPAXKCHHUC x1=x HUCTUHHO,— HUMCHHO

NaN.

Bo3sBpaiiaemcsi k' BOpocy NEpPEnoJIHEHUsI B YHUCIIOBBIX omeparusix. Eciu
HoJydaeMoe 3HauCHHEe CIMIIKOM BeJIMKo 1o Moyt (overflow), To pesyiabrarom

Oyner 6€CKOHEYHOCTh COOTBETCTBYIOIIETO 3HAKA.
print (1e20£f*1e20f) ;
print (-1e200*1e200) ;

B pesynbrare nomyyaem:

Infinity

-Infinity

Ecnu pesysbrar, HanpoTus, mojydaercs caumkoMm man (underflow), to on
IPOCTO OKPYIIIAETCS A0 Hyhs. Tak jke MOCTYyNalT W B TOM Cilydae, KOria

KOJIMYCCTBO JCCATHYHBIX 3HAKOB IIPCBLIMIACT AOITYCTHUMOC!
print (1e-40£f/1el10f) ; // underflow nna float
print (-1e-300/1e100); // underflow zmna double
float f=le-6f;
print (f);
f+=0.002f;
print (f);
f+=3;
print (f);
£+=4000;
print (f);



Pesynbrarom Oyner:
0.0
-0.0

1.0E-6

0.002001
3.002001
4003.002

Kak BugHo, B mocnegHell cTpoke ObUl yTpaueH 6-i1 pas3psin mocie

NECITUYHON TOYKH.

Hpyroii npumep (13 cnenuduKkaiuu s3bika Java):
double d = 1e-305 * Math.PI;
print (d);

for (int i = 0; 1 < 4; i++)
print(d /= 100000);
PesymbTaToM OyIeT:
3.141592653589793E-305
3.1415926535898E-310
3.141592653E-315

3.142E-320

0.0

Takum 00pa3oM, Kak U ISl [EJTOYMCICHHBIX 3HAYCHUH, SBHOE BBITIICHIBAHHE
B KOJIC JINTEPAJIOB, KOTOpPbIe CIHMIIKOM Benwku (Overflow) wim criuimkom majbl
(underflow) mis wcnoaB3yeMbIX THIOB, MPUBOAUT K OIIMOKE KOMITHJISAIMH (CM.
aexuuto 3). Ecnm ke mnepenojiHeHWe BO3HUKAET B pE3YyJIbTaTe BBINOJIHEHUS
OIepalny, TO BO3BPAIIAETCS OJTHO U3 CHEIMAIbHBIX 3HAYCHUH.

Teneps nepeiiieM k npeodpazoBaHuio TUMOB. Eciiu X0Tst ObI OJJUH apryMeHT
umeet Tun double, To 3HaueHUS BceX apryMEHTOB MPUBOMSATCS K ATOMY THIY H
pe3yibTar omnepanuu Takke Oyaer umerb Tun double. Beruucienue Oyner
MIPOU3BEJECHO C TOYHOCTHIO B 64 OuTa.

Ecmu xe aprymenTtoB Tuma double Her, a xoTs Ob1 omuH apryMeHT umeeT
tun float, To Bce aprymentsl npuBozsatcs k float, Beruncienue npousBoauTes ¢

TOYHOCTBIO B 32 OuTa U pe3ynbrar uMeeT tun float.



OTH yTBEpKIEHHS BEpHbl M B Cly4yae, €ClId OJUH M3 apryMEHTOB
uenoyuciaeHHslid. Eciin XoTsa Obl 0IMH U3 aprymeHToB uMmeeT 3HaueHne NaN, To u
pesyabratoM onepanuu oyaet NaN.

Emie pa3 paccMOTpuM MpOCTOM pUMeEp:

print (1/2);

print (1/2.);

Pesynbrarom Oyger:

0
0.5

JlocTaTOYHO OJHOTO JPOOHOTO apryMeHTa, YTOOBI PE3yJbTaT OIepaluu
TaK)Ke UMeIT JPOOHBIN THII.

boiiee cnoxubIi mpumep:
int x=3;

int y=5;

print (x/y);
print ( (double)x/vy) ;
print (1.0*x/vy) ;
PesynbTaTom Oyner:

0

0.6

0.6

B nmepBeiii pa3 o0a aprymeHta ObUIM LIEIBIMHU, MO3TOMY B pe3yJbTaTe
nonyywsicas Hoib. OJOHAKO TOCKOJIbKY 00a  omepaHaa  MpeaCcTaBIICHbI
NIEPEMEHHBIMH, B 3TOM IPUMEPE HEJIB3S1 IPOCTO NOCTABUTH ACCITUYHYIO TOUKY U
TaKUM 00pa30M MEepeBEeCTH BbIUMCIEHUA B ApoOHbIA THN. Heobxomumo mmbo
npeoOpa3oBaTh OJWUH U3 apryMEHTOB (BTOPOM BBIBOJ Ha DKpaH), JIUOO BCTABUTH
enie oAHy (PUKTUBHYIO ONEPAIINIO C APOOHBIM apTYMEHTOM (TIOCTEAHSS CTPOKA).

[IpuBeneHue TUNIOB MOJPOOHO pacCMAaTPUBAETCS B APYTOM JEKIMHU, OJHAKO
oOpaTuM 3/1eCh BHUMaHUE Ha HECKOJIBKO MOMEHTOB.

Bo-nepBbIx, npu npuBeAeHUN APOOHBIX 3HAUEHUHN K LIEIBIM THUIIAM JIpOOHas

4acTh NpocTto otOpackiBaercs. Hanpumep, uucno 3.84 Oyaer mpeoOpa3oBaHO B



nenoe 3, a -3.84 mpeBpatutrcs B -3. [ln1g MareMaTHUeCKOro OKpPYIJICHUS
HEO0OXOIMMO BOCIIOJIL30BaThCI METOIOM Kitacca Math.round(...).

Bo-BTopbIX, pu npuBefieHnH 3HaueHui Int k Tumy float u mpu npuBeneHnm
sHaueHnd tuna long x tumy float w double Bo3MoxHBI TOTEpM TOYHOCTH,
HECMOTpsSI Ha TO, YTO 3TU APOOHBIC THITHI BMEIIAIOT TOpa3ao OOJNbIINE YUCIa, YeM

COOTBETCTBYIOIIHE IIejIble. PaccMOTpyM ciieayromuii mpumep:

long 1=111111111111L;

float £ = 1;

1 = (long) £;

print (1)

PesynbTaTom Oyner:

111111110656

Tun float He cMmor coxpaHuTh BCe 3HAYaAIME pa3psbl, XOTS
npeoOpaszoBanne ot long k float mpomsonuio 6e3 crenualbHOTrO oreparopa B
OTJIMYHE OT OOPATHOTO MEpexo/ia.

JIng  KaXmoro MOPUMHUTHBHOTO  THIIA  CYHMIECTBYIOT  CICIMAIbHBIC
BCIIOMOTaTelIbHbIC KiIacchl-00epTku (wrapper classes). Jlns tumor float u double
sto Float u Double. DTu kimaccel cozepkaT MHOTHE MOJIC3HBIC METOBI JIs1 paOOTHI
¢ IpoOHbIMK 3HaYeHUsMU. Hampumep, mpeoOpa3oBaHne U3 TEKCTa B YUCIIO.

Kpome Toro, kiracc Math npenocrapiseT 60JbIII0e KOJIMYSCTBO METOIOB JIJIst
onepanuii Hajg APOOHBIMH 3HAYCHHUSMH, HANpPUMEpP, HW3BJICUCHHE KBAJPATHOTO
KOPHS, BO3BEACHHUE B JIIOOYIO CTENCHb, TPUTOHOMETPHUCCKUE M apyrue. Takke B
3TOM KJacce onpejeieHbl KOHCTaHThI Pl W OCHOBaHWE HATypaJllbHOTO

norapugma E.

byaes Tun

Bynee tin mpejncraBiieH BCEro OJHMM TUIOM D0oOlean, KoTophlii MOXeT
XPaHUTh BCErO JIBa BOBMOXKHBIX 3HaueHus — true u false. BenmnunHbl ”MEHHO 3TOTO
THUIIA MOJYYaOTCs B pe3ysbTaTe Oepalluii CpaBHEHUS.

Han 6yneBbiMu aprymeHTaMu MOKHO TTPOU3BOIUTH CIIEAYIOIINE ONepaIiu:



. oTiepaliy CpaBHEHUS (BO3BpAIIAIOT OyJICBO 3HAUCHHE)

o ==, !

. JIOTHYECKHE OTepallny (BO3BPAIIAIOT OYJI€BO 3HAUCHUE)
o !

o &, |, "

o &&, ||

. OTIepaTop C yCIOBUEM ? :

. orepaTop KOHKaTeHAIU! CO CTPOKOH +

Jlorudeckue oreparopbl && U || oOcy)xaanuch B MpeAbLIyIICH JIeKiun. B
OTIepaTope C YCIOBUEM ? : MEPBBIM apTyMEHTOM MOXET OBITh TOJBKO 3HAYCHUE
tuna boolean. Takke momyckaeTcsi, 4ToObI BTOPOHM M TPETHH apryMEHTBI
OJIHOBPEMEHHO MUMENH OyJIEB THII.

Ornepanusi KOHKAaT€HAIMU CO CTPOKOWM IIpeBpamiaeT OyJjeBy BEIWYHMHY B
teket "true” unm "false” B 3aBHCHMMOCTH OT 3HAYEHHS.

Tompko OyJeBBI BBIpRKCHHUS JTOMYCKAIOTCS IS YIPABICHUS TOTOKOM
BBIUKCJICHHH, HAIPUMEP, B KA4eCTBE KPUTEPHUs YCIOBHOTO repexoa if.

Hukakoe 4umcio He MOXeT OBITh HWHTEPHPETUPOBAHO Kak OyJeBO
BeIpakeHne. Eciam mpenmonaraeTcs, 4TO HEHYJEBOE 3HAYCHHE HKBUBAJICHTHO
uctuHe (1o mpaBuiaM s3eika C), To HeoOxoammo 3amucath X!=0. CcputodyHbIe

BEJIMYMHBI MOXXHO TpeoOpa3zoBbiBaTh B boolean Beipaxenuem ref!=null,

CchbLI0OYHBIE THIBI

Wtak, BeIpakeHHWE CCBHUIOYHOTO THMAa MMeeT 3HadeHue jubo null, mubo

CCBUIKY, YKa3bIBAIOIY0 Ha HEKOTOPBIA 00BEKT B BUPTYaibHOUN namstu JVM.,

O0BexThI M IpaBUWJIa padoThl C HUMH

OOBekT (object) — 9TO IK3EMIUIIP HEKOTOPOTO KJiacca, WIM HK3EMIUISP

MaccuBa. MaccuBbl OyayT MOAPOOHO paccMaTpPUBATBHCS B COOTBETCTBYIOIIEH



aekiun. Kiace — 310 ommcanne 00BEKTOB OJWHAKOBOM CTPYKTYphI, U €CIH B
nporpaMMme TakKOM Kjace HCIOJb3yeTCs, TO OINHCAaHHWE NPUCYTCTBYEeT B
CIMHCTBCHHOM 5K3eMIuisipe. OOBEKTOB 3TOT0O Kjacca MOXET He ObITh BOBCE, a
MOXET OBbITh CO3/[aHO CKOJIb YTOJHO MHOTO.

OOBEeKTHI Bcerja CO3JAIOTCS C HCIOJIb30BAHMEM KJIFOYEBOTO CJIoBa NEW,
IpUYEM OJTHO CJIOBO NEW TOPOKIaeT CTPOro OAWH O0BEKT (MJIM BOBCE HU OJHOTO,
eCIIM MPOMCXOAMT omnOKa). [Tociie KIFUeBOro clioBa yKa3bIBaeTCsl MMs Kjacca, OT
KOTOPOTO MbI coOupaeMcss mopoauTh 00bekT. Co3maHue o0beKTa BCeraa
IPOMCXOIUT Yepe3 BBHI30B OJHOIO M3 KOHCTPYKTOPOB Kiacca (MX MOXKET OBITh
HECKOJIBKO), ITOPTOMY B 3aKJIIOYEHHUE CTaBATCS CKOOKH, B KOTOPBIX IEPEUUCIICHBI
3HAYCHHUs apPryMEHTOB, IIepe/aBacMbIX BbIOPAHHOMY KOHCTpPyKTOpy. B
NPUBEJCHHBIX BBIINIC MPHUMEpax, KOr[Aa CO3JaBalluCh O00BEKTHI THma Point,
BeIpakeHue New Point (3,5) o3nauano obparieHne K KOHCTPYKTOpY Kiacca Point, y
KOTOpPOro ecTh jBa aprymeHnra Tuma int. Kcratu, oOs3areinbHOe OOBSBICHHE
TAKOTO KOHCTPYKTOpa B YIPOIIEHHOM OOBSABICHUHM Kjacca OTCYTCTBOBAJIO.
OOBsBJICHHUE KJIACCOB pPAacCMATPUBACTCS B  CICAYIONIMX JICKIUAX, OHAKO

NpUBEIeM MTPaBHIIBLHOE ompeaesenue Point:
class Point {

int x, vy

/**
* KOHCTPYKTOP HNpMHMMaeT 2 aplyMeHTa,
* KOTOPBIMM MHMUUMAIUIUPYET I[10JIS 0oOBekKTa.
*/
Point (int newx, int newy) {
X=Newx;

Y=Nnewy;

}

Ecnu koHCTpyKTOp OTpaboTan ycnemHo, TO BbIpakeHHEe NEW BO3BpaIlaeT
CCBUIKY Ha CO3JIaHHBII OOBEKT. DTy CCHUIKY MOKHO COXPaHUTh B MEPEMEHHOM,

nepeaarb B KAa4CCTBC apryMmcHTa B KaKo#-1100 MCTO/J WJIN UCIIOJIb30BATh APYI'MM



cnocobom. JVM Bcerga 3aHuMaeTcs MOJCYETOM XPAHUMBIX CCBHUIOK Ha Ka)IbIi
o0wvekT. Kak Tonmpko OOHapy>KMBaeTCs, YTO CCHUIOK OOJIBbIIIE HET, TAKOW OOBEKT
npeaHa3HavyaeTcsl Il YHUYTOXKEHHUs cOopimkoM mycopa (garbage collector).

BoccTaHOBUTH CCBIIKY Ha TaKOH "MOTEPSHHBIN" 00BEKT HEBO3MOXKHO.
Point p=new Point (1,2);
// Co3manm OBBeKT, I[IOJIYUYMJIM Ha HEeI'O CCBUIKY
Point pl=p;
// Temepbr €CTb 2 CCBUIKM Ha TOuky (1,2)
p=new Point (3,4);
// ocrajnach onmHa CCBUIKa Ha Touky (1,2)
pl=null;
Cchutok Ha 00bekT-TOuKy (1,2) Gobllie HET, TOCTYN K HEMY YTepSH U OH
BCKOpE Oy/IeT YHUYTOXKEH COOPIIIMKOM Mycopa.
.HIO6OI‘/JI O6’I>GKT IMOPOKIACTCA TOJIBKO C IIPHUMCHCHHUCM KIIOYCBOI'O CJIOBA
new. EnuHCTBEHHOE HCKITIOUCHHUE — DK3EMILISIPHI Kiaacca String. 3amucheiBas 1000
CTPOKOBBIA JINTEpald, Mbl aBTOMATHYECKH IOPOXKIAEM OOBEKT 3TOTO Kiacca.
OnepaTOp KOHKAaTCHAlluN +, PE3YIBTATOM KOTOPOTO ABJICTCA CTPOKaA, TAKIKC

HCSIBHO ITOPOKAACT 00BEKTHI O€3 MCITOJIL30BaHMS KIIFOUEBOTO CJI0Ba NEW.

Paccmotpum mpumep:
"abcﬂ_l_"def"

[Ipy BBIMOJIHEHUHU 3TOTO BbIpaKEHHUsI OyAET CO37aHO TpU OOBEKTa Kilacca
String. JIBa oOBekTa MOPOXKIAIOTCS CTPOKOBBIMHU JIMTEpalaMHu, TPETHH Oyaer
IIPENCTABIATH PE3yIbTaT KOHKATEHALINN.

Onepanust co3nanusg oOBEKTa — OJHA M3 CaMbIX PECYpPCOEMKHX B Java.
[ToaToMy crnemyeT m30eraTh HEHYXHBIX NopoxaeHui. Ilockonbky mpu padote co
CTPOKAMHM HMX MOXET CO3/1aBaThCsl JIOBOJIBHO MHOI'O, KOMIIMJISTOP, KaK MPaBUIIO,
NBITACTCSl ONTHMU3UPOBATH TAaKUE BbIpaKeHUs. B paccMoTpeHHOM mpumepe,
IIOCKOJIBKY BCE ONEpPaH]bl SBJIAIOTCS KOHCTAHTAMM BPEMEHH KOMITWJISLUH,
KOMITWJISITOP CaM OCYIIECTBUT KOHKAaTE€HALIMI0 M BCTABUT B KOJ YXKE pPE3yJIbTar,

COKpAaTUB TaKNM 06p8,30M KOJINYCCTBO CO31aBa€MbIX 00BEKTOB J0 OOHOTIO.



Kpome Toro, B Bepcum Java 1.1 Owima BBemeHna texHojorusi reflection,
KOTOpas Mmo3BOJIsICT 06pamaTLc;1 K KjJIaccaM, METOdaM M II0JISIM, MCIIOJIb3YyA JIMIIb
nxX UM B TEKCTOBOM BH/C. C ee IIOMOIIBKO TAKXE MOXHO CO314aTb 00BeKT 0e3
KIIFOUYEBOIr'0O CJjJioBa NEW, OJHAKO DJOTa TEXHOJIOTHUI JOBOJIBHO CHCI_[I/I(I)I/I‘—IHEI,
NpUMCHACTCA B PCIAKHUX ClIydasdax, a KpoOMC TOro, A0BOJIbHO IIPOCTa U IIOTOMY B
AJaHHOM KYPCC HC paCCMAaTpuUBaACTCA. Bce xe IMPpUBCACM IIPUMCDP €C IIPUMCHCHHA!

Point p = null;

try |

// B crlenywolel CTPOKe, MCIOJb3yS JINIb
// TexkcTOoBOE MMA KJjlacca Point, nopoxmaeTcs

// obbexkT 6e3 NPUMMEHEHMS KJIOUEBOTO CJIOBA NEw

p=(Point)Class.forName ("Point") .newInstance () ;

} catch (Exception e) { // obpaboTka ommbOK
System.out.println(e);
}

OOBekT Bceraa "MOMHUT", OT KaKOro Kjacca oH ObuI mopokaeH. C apyroi
CTOPOHBI, KaK YK€ YKa3bIBaJIOCh, MOKHO CChIIATHCA Ha OOBEKT, UCIOJIb3YS CCHUIKY
npyroro tuna. [IpuBegem nmpumep, KOTOphIA OyAeM erle MHOTO pa3 UCIO0Ib30BaTh.

CuauvaJa onuieM aBa kiacca, Parent u ero nacienauk Child:
// O6baBygeM Kjacc Parent

class Parent {

}

// ObwaBmudgeMm kjacc Child m HacaemyeMm
// ero oT kjacca Parent

class Child extends Parent {

}

Iloka Ham He HYXHO OIIPpCACIIATDH KaKue-JIM0O TOJIST WU MCTOBI. I[anee
00BABUM IICPEMCHHYO OAHOI0 THUIIA W MPOUMHHUIHUAININUPYCM €€ 3HAUYCHHUCM

Jpyroro Tuma:

Parent p = new Child();



Teneps nmepemennast Tuna Parent yka3piBaeT Ha 0OBEKT, MOPOXKIECHHBINA OT

kiacca Child.

HaI[ CCBUIOYHBIMH  3HAYCHUSAMHU  MOKHO IIPOHU3BOIUTHL  CIICAYIOIOUC

OTIepaIyu:
. oOpaIieHue K TOJsIM  METO1aM 00beKTa
. orepatop instanceof (Bo3Bpaiaet Oyi1eBO 3HAYCHHE)
. orepaluy cpaBHEHUS == U != (Bo3BpaIaroT OyJIeBO 3HAUCHHUE)
. orepaTop MPUBEACHUS TUIIOB
. OTIepaTop C yCIOBUEM ? :
. orepaTop KOHKaTeHAIlU! CO CTPOKOH +

OO6pamieHue K TOJSIM M METOoJaM O0BEKTa MOXKHO Ha3BaTh OCHOBHOM
omnepanner HaJl CChbUIOYHBIMHU BelWYUHAMHU. OCYIIECTBISIETCS OHA C IMOMOIIBIO
cuMBoJia . (Touka). [Ipumepsl ee nmpuMeHeHus OyayT MPHUBOIUTHCS.

Hcnons3yss omeparop instanceof, MokHO y3HAaTh, OT KakKoro Kiacca
npou3oniena oObEKT. ITOT omepaTop MMeeT ABa aprymeHTa. CieBa ykas3bIBaeTCs
CChUIKA Ha OOBEKT, a CIpaBa — HMs THUIIA, HA COBMECTUMOCTb C KOTOPBIM
npoBepsiercs 00bekT. Hanpumep:

Parent p = new Child();

// TpoBepseM MepeMeHHyWn p Turna Parent

// Ha coBMeCTMMOCTBL c TmooM Child

print (p instanceof Child);

PesynbraTom Oynaer true. Takum oOpa3om, omepatop instanceof ommpaercs
HE Ha THUIl CChUIKH, a Ha CBOICTBAa 00BEKTA, HA KOTOPHIA OHA cchutaeTcs. Ho aToT
orepaTop BO3BpallaeT UCTUHHOE 3HAYCHHUE HE TOJBKO JJISl TOTO THUIIA, OT KOTOPOTO

ObLT OpOskIeH 00BeKT. [[06aBUM K yke 0OBSIBICHHBIM KJIacCaM €I11e OJIUH:
// OOBABJISEM HOBHIM KJIACC M HaCJemyeM
// ero or wjacca Child
class ChildOfChild extends Child { }
Teneps 3aBeieM NepEMEHHYIO HOBOT'O THIIA:
Parent p = new ChildOfChild()

print (p instanceof Child);



B nmepBoii cTpoke oOBsBIsE€TCA IepeMeHHas Tuma Parent, koropas
VHHUIAATH3UPYETCSl CChUIKOW Ha 00bekT, mopoxkaeHHbid ot ChildOfChild. Bo
BTOPO# cTpoke omeparop instanceof anamm3upyer cOBMECTUMOCTH CCBUIKM THIIA
Parent ¢ xmaccom Child, mpuyem 3amelicTBOBaHHBIN OOBEKT HE MOPOKIACH HH OT
IIEpBOTO, HU OT BTOPOTro Kiacca. TeM He MeHee, oneparop BepHET true, mocKoibKy
KJIaCC, OT KOTOPOI'0 3TOT O0BEKT MOPOXKaAeH, Hacieayercsa ot Child.

JloGaBuM elie OJIUH KJ1acc.

class Child2 extends Parent {

}

U cHOoBa 00BsABUM NepeMeHHYIO TuIa Parent:
Parent p=new Child();

print (p instanceof Child);

print (p instanceof Child2);

[lepemennas p umeer Tum Parent, a 3Ha4UT, MOXKET CChLIATHCA Ha OOBEKTHI

tuna Child wiam Child2. Oneparop instanceof momoraer pa3o0paThCst B CUTYaIHH:
true

false

Jlns ccpuikum, paBaod null, omeparop instanceof Bcerma BepHET 3HaYCHHE
false.

C usydyeHueM CBOMCTB 00BEKTHOM Mojenu Java Mbl Oy/ieM BO3BpaIaThCs K
aropuTMy padoThI orepaTopa instanceof.

OmnepaTopsl CpaBHEHHS == U != MPOBEPSIIOT PaBEHCTBO (WJIM HEPABEHCTBO)
OOBEKTHBIX BEJIWYMH HMMEHHO Mo cchuike. OJHAaKO 4YacTto TpedyeTcs
aNIbTEPHATHBHOE CPaBHEHWE — 1O 3HaUeHU0. CpaBHEHHUE TI0 3HAYCHHUIO UMEET JICITO
C MOHSATHUEM COCTOsIHUE 00BheKkTa. CaM CMBICI 3TOTO BBIPAKEHUS pacCMaTPUBACTCS
B OOII, uTo k€ KacaeTcs peanusaiuu B Java, TO COCTOsSIHME O0OBEKTa XPAHUTCS B
ero noyisix. [Ipu cpaBHEHHMM MO CCHUIKE HU THUIT OOBHEKTA, HU 3HAYEHUS €ro IMOJIeH
HE YYHUTBIBAIOTCS, {FUE BO3BpamIaeTcsi TOJBKO B TOM ClIy4ae, €Cii 00€ CChUIKU

YKaBBIBaIOT Ha OIWH U TOT XK€ O6’[>€KT.
Point pl=new Point(2,3);
Point p2=pl;

Point p3=new Point(2,3);



print (pl==p2);
print (pl==p3);
Pesynbrarom Oyer:
true

false

[lepBoe cpaBHEHHE OKa3aJIOCh HWCTUHHBIM, TaK KaK I[EpeMEeHHas P2
CChIIaeTCA Ha TOT ke 00beKT, uTo U Pl. Bropoe ke cpaBHEHHE JT0)KHO, HECMOTPS
Ha TO, YTO MepeMeHHas P3 cchulaeTcs Ha OOBEKT-TOYKY C TOYHO TaKUMHU JKE
KoopauHatamMu. OTHAKO ATO JNPYrol OOBEKT, KOTOPBIA OBUI MOPOXACH APYTUM
BBIpOKECHUEM NEW.

Ecmu onuna w3 aprymeHntoB omepatopa = paBeH null, a apyroii — Her, TO
3HaYeHHE Takoro BeIpakeHusi Oymer false. Ecmu ke oba omepanma null, to
pe3yabTar OyaeT true.

JIJIss KOPPEKTHOTO CpaBHEHUS IO 3HAYCHHIO CYIIECTBYET CIICIUATbHBIN
MmeTon equals, koropelii OyaeT paccMOTpeH mo3xe. Hampumep, cTpoku Hazio
CPaBHUBAThH CJICTYIOIIUM 00pa30OM:

String s = "abc";

s=s+1;

print (s.equals ("abcl"));

Omneparnusi ¢ ycrioBueM ? : paboTaeT Kak OOBIYHO M MOXKET MPUHUMATH
BTOPO M TPETHH apryMEHTHI, €CJIM OHH 00a OJHOBPEMECHHO CCBHIJIOYHOTO THIIA.
PesynpTaT Takoro omneparopa Takxe OyJeT UMETh OObEKTHBIN THII.

Kak u mpocTele THITBI, CCBHUJIOYHBIC BEJIUYMHBI MOXKHO CKJIQJBIBATH CO
crpokoii. Eciu ccepiika paBHa Null, To x crpoke moGaemsercs tekct "null”. Ecin
e CCBIJIKA YKa3bIBaeT Ha 00BEKT, TO Y HETO BBI3BIBACTCS CIICIIUATBHBIN MeTO (OH
Oyzaet paccMOTpeH HuXKe, ero uMs toString()) u TekcT, KOTOpbIii OH BEpPHET, OyIeT

00aBJICH K CTPOKE.



Kaacce Object

B Java MHOXecTBEeHHOE HaclieIoBaHUE OTCYTCTBYeT. Kaxkablii Kiacc MOXKET
UMETh TOJIBKO OJHOTO pomuTens. Takum o0pa3oMm, MBI MOXKEM IMPOCICIUTH
LEMOYKY HacleOBaHUsl OT JIFOOOro Kiacca, MOJHUMAsACh Bce Bhiie. CyliecTBYEeT
KJacc, Ha KOTOPOM Takas IIelOYKa Bcerja 3akaHuuBaercs, 3To kiacc Object.
NMeHHO OT Hero HacjleAyIOTCS BCE KJIAcChl, B OOBSBICHUHM KOTOPHIX SIBHO HE
yKa3zaH APYrod poAMTENbCKUH Kiacc. A 3HA4MT, JIIOOOM Kilacc HAMpAMYIO, WA
gyepe3 CBOMX POAMTENCH, sBissercs Haciaemnukom Object. Otcroma ciemyer, 9To
METOJIbI TOr0 Kjlacca ecTh y Jioboro oobekra (mons B Object orcyrcTByroT), a
MOTOMY OHHM TNPEJICTABISAIOT 0COOECHHBIN HHTEpEC.

PaccMmoTprum OCHOBHBIE U3 HUX.

getClass()
DroT MeTo] Bo3BpalaeT o0beKT kiaacca Class, KoTophlii ONMuChIBacT Kiiacc,
OT KOTOPOTO OBLI MOpokacH 3TOT 00bekT. Kimacc Class OyneT paccMOTpeH HUXKe.

VY Hero ectb MeTo getName(), Bo3Bparmaronuii HMs Kiracca:
String s = "abc";
Class cl=s.getClass();
print (cl.getName ()) ;

PesynbraTom OyneT crpoka:
java.lang.String

B otnmuune ot omeparopa instanceof, merox getClass() Bcernma Bo3Bpariaer

TOYHO TOT KJIACC, OT KOTOPOTO OBLI TOPOXKIEH OOBEKT.

equals()

DroT MeToa uMeeT ofuH apryMmeHT tumna Object u Bo3Bpamraer boolean. Kak
y’Ke TOBOPHIIOCh, equals() cimyxut mist cpaBHEHUST OOBEKTOB 110 3HAYCHHIO, a HE TI0
ccouike. CpaBHHMBAETCS COCTOSTHUE 00BEKTa, Y KOTOPOTO BBI3BIBACTCS 3TOT METO/I,

C rIcpcaaBacMbIM apryMCHTOM.

Point pl=new Point (2,3);



Point p2=new Point(2,3);

print (pl.equals (p2));

Pesynbratom Oyaer true.

[Tockompky cam Object He mmeeT rmoJield, a 3HAYWUT, ¥ COCTOSIHUS, B 3TOM
Kjacce Meto equals Bo3Bpaiaer pe3yabTaT CpaBHEHHUS 10 cchlike. OaHAKO MpU
HAIIMCAaHWKM HOBOI'O KJjacca
IPaBUJIBHEIN aJrOPUTM CPAaBHEHUS I10 3HAYCHHIO (UTO M CAEIAHO B OOJBIIMHCTBE

CTaHAapPTHBIX KJIaCCOB). COOTBGTCTBGHHO, B kiacc Point rtaxxe HCO6XOI[I/IMO

00aBUTH MEPEOTPEEICHHBINA METO ] CPABHEHHUS:

public boolean equals (Object o) {

//
//
if

}
//

CHauasla HeoOxommMmo yOeIuTbCHd, YTO

IepelaHHBM OOBEKT COBMECTMM C TMIOM Point

(o instanceof Point) {

// TUIE COBMECTMMEI, MOXHO [MPOBECTM Ipeofpa30BaHMue
Point p = (Point)o;

// Bo3BpamaeMm pes3yJibTaT CPaBHEHMS KOOPIOMHAT

return p.x==x && p.y==y;

Ecin o6wekT He coBMEeCTMM C Point, Bo3BpamaeMm false

return false;

hashCode()

JlauHblii MeTox Bo3Bpariiaet 3HaueHue Iint. Ileas hashCode() — npeacraButh
0001 00BEKT 1esIbIM YucioM. OcoOeHHO 3P HEKTUBHO ITO UCIOIB3YETCS B XOIII-
tTabnumax (B Java ecTh cTaHAapTHAs peayn3aliisl TAKOTO XPAHCHMS JaHHBIX, OHA
Oynmer paccmotpeHa mo3xke). KoHedHo, Hennb3s moTpe0oBaTh, 4TOOBI pa3IdyHbIC
00BEKTHI BO3BpAIlAJId Pa3IMYHBIC X3II-KObI, HO, IT0 KpaiHEH Mepe, He00X0IUMO,

9T0OBI OOBEKTHI, paBHbIC MO 3HauYeHHMIO (Mertox equals() BosBparmaer true),

BO3BpallaJId OAWMHAKOBBIC X3III-KOIEI.

MOJXHO TIICPCOIPCACIIUTL I3TOT MCTOA MW OIIHNCATbh



B kmacce Object stor meronm peamuszoBan Ha ypoBHe JVM. Cama
BUPTyalibHAas MalllMHa TEHEPUPYET YHCIO XEelI-KOJOB, OCHOBBIBAsSCh Ha

PaCIIOJIOKCHHUHN 00BEKTa B ITAMSATH.

toString()

DTOT METOJ TO3BOJISET MOJYyYHUTh TEKCTOBOE OIHMCAHUE JFOO00TO OOBEKTa.
CoznmaBasi HOBBIM KJIACC, JAHHBIA METOJ MOXHO IEPEOTPECTUTh M BO3BpAIIATh
Oonee moapoOHOe omucanme. s kmacca Object w ero HaciIeIHUKOB, HE
nepeonpeaenuBimx t0String(), MeTox Bo3BpaIaeT cieayromiee BIpaKeHue:

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

Meton getName() kimacca Class yxe mpuBOAMIICS B IPUMED, @ XDIII-KOJ CIIIe
JIOTIOJTHUTEIHPHO 00pabaThiBaeTCsl CIICIIUAIBHON (PyHKIMEH ISl IPECTaBICHUS B
HIECTHA/IaTepUIHOM (hopMmare.

Hanpuwmep:

print (new Object());

PesynbraTtom Oyner:

java.lang.Object@92d342

B pesynbrare 3TOT METOI TO3BOISAET IO TEKCTOBOMY OIMCAHHIO IMTOHSATH, OT
KaKoTo Kjacca ObLT TOPOXKIEH 00BEKT M, OJlarogaps XeI-Koay, pa3andaTh pa3HbIC
00BEKTHI, CO3IaHHBIC OT OJHOTO KJjlacca.

VIMeHHO 3TOT METO/T BBI3BIBACTCS TIPH KOHBEPTAIMU 00BEKTA B TEKCT, KOTIa

OH IICPCAACTCA B KAQUCCTBC apryMCHTaA OIICPATOPY KOHKATCHAIIUN CTPOK.

finalize()

JlaHHBI METOJ BBI3bIBACTCSI MPU YHUUYTOKEHUU OOBEKTAa aBTOMATUUYECKUM
coopmukom Mycopa (garbage collector). B xiracce Object on Huuero He nenaer,
OJIHAKO B KJIACCe-HACJICHUKE TMO3BOJISIET OMHCATh BCE JEHUCTBHS, HEOOXOIUMBIE
JUIS. KOPPEKTHOTO yAaleHUss OObEKTa, TaKhe Kak 3akpbiThe coeauHeHuit ¢ b/,

CETEBBIX COCAMHEHUH, CHATHE OJOKUPOBOK HA (pailybl u T.71. B 0ObIYHOM pexume



HAMPsAMYIO 3TOT METO/] BBI3bIBaTh HE HY)KHO, OH 0TpaboTaeT aBToMaTHuecKu. Eciu
HEOO0XO0MMO, MOKHO OOpaTUTHCS K HEMY SIBHBIM 00Pa30M.

B metone finalize() Hy»HO ONKMCHIBATH TOJBKO JOMOJHUTEIBHBIC ICHCTBUS,
CBSI3aHHBIC C JIOTHKOM paboThl mporpamMmbl. Bce HeoOxoaumoe s yaaleHus

o0nekTa JVM crenaer cama.

Kuacc String

Kak yxe ykaspiBanoch, kiacc String 3anumaer B Java 0coboe TOJOXECHHE.
OK3eMIUSIpBI  TOJIBKO 3TOTO KJIacca MOXKHO CO3/1aBaTh 0€3 HCIOJIb30BaHUS
KJII0YeBOro cijoBa new. Kakaplii CTPOKOBBIA JHUTEpa] MOPOXKIACT SK3EMILIIP
String, u aT0 enuHCTBEeHHBIH JIMTepan (kpome Null), umerommmii 0ObEKTHBIIA THIL.

3areM 3HaueHHE JIOOOTO THUMA MOXET OBbIThb IMPUBEJEHO K CTPOKE C
NOMOUIBIO OINEpPaTopa KOHKATEHAIMH CTPOK, KOTOPBIA ObUI PACcCCMOTpPEH st
Ka)XJ0T0 TUMA, KaK TPUMUTUBHOTO, TaK U OOBEKTHOTO.

Eme oaHMM  BaXHBIM  CBOWMCTBOM  JIaHHOTO  Kjacca  sBISETCA
HEU3MEHSEMOCTh. JTO O3HAYaeT, 4YTO, MOPOJUB OOBEKT, COACpKAIIUKA HEKOoe
3HaYEHUE-CTPOKY, MbI YK€ HE MOXKEM U3MEHHUTbH JaHHOE 3HAUYECHHE — HEOOXOUMO
CO3/1aTh HOBBIN OOBEKT.

String s="a"

s="p";

Bo BTOpO#i cTpoke mepemMeHHasi CMEHIJIa CBOE 3HAYCHHE, HO TOJBKO CO3/1aB
HOBBIIT 00BEKT KiTacca String.

[TockONbKY Ka)KIbIil CTPOKOBBIA JUTEpATl MOPOXKIAET HOBBI OOBEKT, UTO
eCTb OYEHb pecypcoeMkKasi omepanus B Java, 3a4acTyl0 KOMIWJISATOP CTPEMHTCS
ONITUMH3UPOBATH 3Ty padOTYy.

Bo-mniepBhIX, eciu HCMONB3yeTcss HECKOJIbKO IHUTEPajoB C OJMHAKOBBIM

3HAYCHUEM, TSl HUX OYJIeT CO37aH OJUH U TOT K€ OOBEKT.
String sl = "abc";
String s2 = "abc";

String s3 = "a"+"bc";



print (sl==s2);
print (sl==s3);
Pesynbrarom Oyer:
true

true

To ecTh B ClIydac, Koraa CTpokKa KOHCTPYHUPYCTCA U3 KOHCTAHT, U3BCCTHBIX
YK€ HAa MOMCHT KOMIIMJIAOHUH, OIITUMU3ATOP TAKXKC IIOACTABJEACT OAUH M TOT KC
O0OBEKT.

Ecnu xe CTPOKa CO34acTCA BBIPAKCHUCM, KOTOPOC MOIKCT OBITh BBIYKCIIEHO
TOJIBKO BO BPEMsS KCIOJHEHHS MPOTPAMMbl, TO OHO OyJIET MOpPOXAaTh HOBBIN
00BEKT:

String sl="abc";

String s2="ab";

print (sl==(s2+"c"));

PesynbraTtom Oyzaer false, Tak kak KOMIMIATOP HE MOXKET MpeicKa3aTh
pE3yNbTAT CIOXKECHUS 3HAYCHHS IEPEMEHHON C KOHCTaHTOM.

B xmacce String ompenenen meron intern(), KoTopslii BO3BpaIllaeT OAMH M
TOT k€ OOBEKT-CTPOKY JJISl BCEX DK3EMIUIAPOB, PABHBIX 1O 3HA4YeHHIO. TO ecTh
ecim Uit ccbUlok S1 m S2 BepHo BeIpakenue Sl.equals(s2), To BepHO u
sl.intern()==s2.intern().

Pasymeercs, B kiacce mepeomnpezenensl meroasl equals() m hashCode().
Merton toString() Takxke nepeonpeesieH U BO3BpaIllaeT OH caM 00bEKT-CTPOKY, TO
ecTb Uil Jiro0oi ccbutku S tuma String, He paBHou null, BepHO BBIpaXKEHHE

s==s.toString().

Kaacce Class

Hakoner, mocnennuii kiacc, KOTOPbIH OYJET pacCCMOTPEH B 3TOM JICKITUU.
Kiace Class sasnsiercs Merakiiaccom Ui Bcex kiaccoB Java. Korma JVM
3arpyaet aiin .class, KoTopblii ONMMChIBACT HEKOTOPHIN THII, B TTAMSTH CO3/1aETCs

00bekT Kiaacca Class, koTopslii OyJAeT XpaHUTh 3TO ONKCAHHUE.



Hanpumep, eciin B mporpamme ecTb CTpoKa
Point p=new Point (1,2);

TO 3TO O3HAYACT, YTO B CUCTCMC CO3daHbI CICAYIOIIHC OOBEKTHI:

1. 00bekT THIa Point, onuceiBaromuii Touky (1,2);
2. 00bexT kaacca Class, omuceiBarommii kirace Point;
3. 00bekT Kiacca Class, onuceiBaromiumii kiaace Object. [TockobKy Kiiacc

Point macegyercst ot Object, ero onmucanue Takxe HEOOXOIUMO;

4, o0bexT kiacca Class, ommceBaronuii xkaacc Class. D1o oOBIYHBIN
Java-kmacc, KOTOpBIi JOJKEH OBITh 3arpy>KeH 0 OOIIMM IIPaBUIIaM.

Onno w3 mpuMeneHuit kmacca Class yxke OBLIO pacCMOTpPEHO —
ucnoir3oBanue Merona getClass() kmacca Object. Ecim nmpoomKuTh MOCITIETHAN

IIPUMEP C TOUKOM:
Class cl=p.getClass();
// 3To 0OBekT N2 M3 comucka
Class cl2=cl.getClass();
// 3T0 0obBekT N4 m3 cnmucka
Class cl3=cl2.getClass();

// onsars ofwekT N4
Bripaxenue cl2==cl3 BepHo.
Hpyroe mnpumeHenune kiacca Class Ttaxke mNTpUBOAMIOCH B TpUMEpe
npuMeHeHus TexHoaoruu reflection.
Kpome mnpsiMoro wucmnonb3oBaHMsl MeTakiacca A XpaHEHUS B MaMATH
OTKCaHUs KJIAcCoB, Java UCTIOIB3YeT 3TH OOBEKTHI U ISl IPYTUX IENeH, KOTOphIe
OyAyT pacCMOTpeHbl HIDKE (CTaTWYeCKHUE TIepEeMEHHBbIC, CHHXPOHM3AIIHS

CTaTUYECKUX METOJIOB H T.II.).



3ak/IroueHue

Tunel JaHHBIX — OJIHA U3 KIIFOYEBBIX TeM Kypca. HeBO3MOXHO HanucaTh HA
OIHOW IIPOTrpaMMBbl, HE MCHOJIb3ys MX. BOT CIHCOK HEKOTOPBIX OINEpalni, e

IMMPUMCHAIOTCSA THUIIBIL:

. OOBSIBJICHHE THUTIOB,

. CO3JaHHC OOBEKTOB;

. npu OOBSBICHUH TTOJICH — THIT TTOJIS;

. npyu OOBSBICHUU METOJOB — BXOJHBIC MapaMETPhl, BO3BpAIIAEMOE
3HAYCHUE;

. py 0OBSIBIIEHUN KOHCTPYKTOPOB — BXOTHBIE TTAPAMETPHI;

. OIIepaTop MPUBEACHUS THIIOB;

. oreparop instanceof;

. OOBsIBIIEHUE JIOKATLHBIX IEPEMEHHBIX;

. MHOTHE Jpyrue — 00padoTka ommOoK, iIMpPOrt-BeIpaXKeHUs U T.]1.

[IpuHnUNIUaIbHBIE PA3IUYUs MEXKIYy MPUMUTUBHBIMU M CCHUIOYHBIMU
TUTIAMHA JTaHHBIX OYIyT paccMaTpyBaThCS W Jajbllie MO XOAy Kypca. M3ydenue
OOBEKTHOM MOJENM Java JacT OCHOBY [Jisi 0OoJjiee MOAPOOHOTO W3JI0KEHUS
OOBEKTHBIX THUIIOB — OOBIYHBIX M aOCTPAKTHBIX KJIAcCOB, HHTEPHEHCOB U
MaccuBoB. Ilociie mpuBeneHWS THUIIOB OYAyT OMHCAHBI CBS3M MEXKIY THIIOM
MIEPEMEHHON U TUTIOM €€ 3HaYCHUSI.

B oOcyxnennn Bepcuu Java 1.5 ynoMuHaroTcs TeMIUieHThl (templates),
KOTOPBIE CYIIECTBEHHO PACIIMPSIOT MOHATHS THITA JTAHHBIX.

B nmekmum Ob1O  pacckazaHo O ToM, 4YTO Java SBISETCS CTPOTO
TUTU3UPOBAHHBIM S3BIKOM, TO €CTh THIT BCEX TICPEMEHHBIX W BBIPAKCHUN
OTIpeIeISIETCSl YK€ KOMITWJIATOPOM. OJTO TIO3BOJISET CYIIECTBEHHO IOBBICUTH
HAJSKHOCTh M KAadyeCTBO KOJa, a TaKXkKe JellaeT HEeOOXOAMUMBIM ITOHWMAaHUE
porpaMMUCTaMu 0OBEKTHOU MOJIEIH.

Bce tumbl B Java genarcs Ha aBe rpymnibl — (PUKCUPOBAHHBIE MPOCTHIC, WIIH

NPUMHUTUBHBIE, TUIBI (8§ THUIIOB) U MHOIOYMCIEHHAs Tpynna OObEKTHBIX THUIIOB



(xmaccoB). [IpuMUTUBHBIEC TUIIBI IEUCTBUTENBHO SIBISIOTCS XPaHUIUIIAMU TaHHBIX
cBoero tuma. CChUIOYHBIE MEPEMEHHBIE XPAHAT CCHUIKY HAa HEKOTOPBIM OOBEKT
coBMmectuMoro tumna. OHHM TakKe MOTYT NMpUHUMaTh 3HadeHue NUll, He ykaspiBas
HH Ha KaKoi 00beKT. JVM moacuuThIBAET KOIUYECTBO CCHIJIOK Ha KaXKIbIH OOBEKT
W aKTUBU3UPYET MEXaHHU3M aBTOMAaTHMUYECKON COOpKH Mycopa i yJaJdeHUs
HEUCTIOJIb3yEeMbIX 0OBEKTOB.

beutn  paccMoTpeHbl  mepemeHHble. OHHM  XapaKTEpHU3YIOTCS  Tpems
OCHOBHBIMHU TapamMeTpaMu — UM, TUIl W 3HaudeHue. JIrobas mepeMeHHas JOoKHA
OBITh OOBSBIICHA U MPU ATOM MOXET OBbITh WHUIMAIU3UPOBaHA. B03MOXKHO
ucnonb3oBanue moaudukaropa final.

[IpyMUTHBHBICE THUMBI COCTOST W3 IISITH 1EJIOYUCICHHBIX, BKJIIOYas
CUMBOJIbHBINA THI, ABYX APOOHBIX U OJHOTO OyieBoro. llenouncieHHbie TUTepabl
MMEIOT OTPAHUYECHHUS, CBSI3aHHBIC C TUIIAMM JAHHBIX. BBIIM pacCMOTpPEHBI BCE
omepaTopbl HaJ NPUMHUTUBHBIMU THUIIAMH, THUIl BO3BPAIAEMOI0 3HAYCHUS W
TOHKOCTH MX MCHOJIb30BaHUS.

3aTeM U3y4YaJduch OOBEKTHI, CIOCOOBI MX CO3JIaHUS M OIEpaTopBhl,
BBITIOJTHSIONINE HaJ HUMHU pa3jIMyHbIE JCHCTBUS, B YACTHOCTH MPUHIUIT PabOTHI
oreparopa instanceof. J{anee ObLIM paccMOTpEHBI caMble TJIaBHBIE KJIacChl B Java —

Object, Class, String.



