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BBemenue

YuyeOHoe mocobye mpefHa3HaueHo i cTyheHToB IV kypca dakynbrera
MH(OPMATUKY ¥ BIYUCINTENbHON TexHuku Ipl'Y, obyuarommxcs no crenu-
ampHOCTY «MareMaTnyeckoe obecredeHye 1 afMUHUCTpUpOBaHye nHPOp-
MAaI[MOHHBIX CHCTeM». B HEM OMMCHIBAIOTCA CpefCTBA A3bIKA IPOrPaMMUPO-
BaHMsA Java U HEKOTOpbIe CBsI3aHHbIE C HUM TexHomoruu. [locobue cogepxut
TaK)Xe HEKOTOpBbIe 001ie CBefleHNsI 00 00beKTHO-OPUEHTHPOBAHHOM IPO-
TPaMMMPOBAaHUY U IPOEKTHPOBAHNNL.

[lepBble OBe T/IaBBI IOCBSAIIEHBI 6A30BBIM CPENCTBAM SI3bIKA — TUIIAM
TOAHHBIX, ONlEpallMAM M OIlepaTopaM. JHauMTeIbHasA YacTb MaTepuaja 3TUX
I71aB IIpeficTaB/IeHa B CPaBHEHUM CPEJICTB A3bIKa Java C aHa/IOTMYHBIMM Cpefi-
cTBaMu s3bika C++.

B rnaBax 3-5 n3nmaraoTcst MpUHIUIIBL 00BEKTHO-OPUEHTUPOBAHHOTO ITPO-
ITpaMMUPOBAHMA U ONMCHIBAIOTCA CPENCTBA A3bIKA, PEANN3YIOLMe ST IPUH-
mumnel. Ocoboe BHMMaHME VfeneHO 06paboTKe OLIMOOYHBIX CUTYAL[UIT C
MOMOIIBIO VICKITIOUEHMI, a TaKXe HEKOTOPhIM BOIIPOCAaM IPOEKTUPOBAHMA
KJIaCCOB.

[maBbl 6-8 OMNCBHIBAIOT CPeNCTBA CTaHAAPTHOI 6ubmmoreku Java. Pac-
CMOTpEHBI BOIIPOCHI 00pabOTKM CTPOKOBBIX JAHHBIX, IOTOKOBOTO BBOJa/BBI-
BOJIa, 2 TAKXKE VMCIIO/Ib30BAaHNsI KOHTETHEPHBIX K/IACCOB Java — Ype3BbIYaliHO
MOII[HBIX U YHOOHBIX CPeICTB XpaHeHNs M 06pabOTKM HaHHBIX B IIPUJIOXKe-
HUAX.

[maBot 9-11 npencTaBisiOT cOO0TT BBeleHNe B HEKOTOPBIE M3 Java-TeX-
Hosoruit. VI3/10)xeHHbIi MaTepyuas MO3BOMNAET U3YYUTD UJEH, JIeXKalljue B OC-
HOBE COOTBETCTBYIOIIVX TEXHOJIOTUIL, a TaKkXKe OCBOUTH 0Ga30BbIe CPECTBA
9TUX TEXHOJIOTUIA.

B KoHIe Hoco6us NpKBEREH CIMCOK OCHOBHOI U JOMOTHUTEIBHON IN-
TepaTypbl 110 pacCMaTpUBaeMOMY IpefMeTy. B aToMm crucke xoTenoch Obl
BBIJEMUTb KHUTY [1], coepKallyo o4eHb IOApOOHOe U ITTyOOKOe M3TI0Ke-
HJle MEXaHM3MOB fA3bIKa, a TAKOKe KHWUTY [2], KOTOpas MOXET MOCTYXUTb
CIIPaBOYHMKOM 10 OCHOBHBIM CPELCTBaM 1 0COOEHHO OMOMMOTEKaM sI3bIKA.
Xorenoch 6bl TaK)Ke MOPEKOMEHZOBATh KHUTY [3], OMMCBHIBAIOIIYIO XapaK-
TepHbIe OLIMOKM TPOEKTUPOBAHMs Java-TIPUIOXKEHMI, U3ydeHue KOTOpOit
MOXXET CYIeCTBEHHO IOBBICUTD KBATM(UKALMIO IPOTPaMMICTA.



1. Tunsl JaHHBIX, TUTEPATbI, IEpeMEHHbIE

1.1. IlpumMmuTHBHBIE TUNBI JaHHBIX. B Java ompefneneHo 8 mpuMuTHB-
HBIX TUIIOB JaHHBIX. K HMM OTHOCATCS YeThIpe L[e/IounC/ieHHbIX byte, short,
int, long, nBa BemecrBenusix float 1 double, cumBonbHbII char u mornye-
ckuit boolean Tuner gaHHBIX. VX OCHOBHBIE XapaKTePUCTUKI IIPUBETEHBI B
tabn. 1.1. B ommune ot C++ B Java HeT TUIA JaHHBIX «yKa3aTe/Ib».

[maBHast 0COGEHHOCTb MPUMUTUBHBIX TUIIOB TaHHBIX B Java COCTOUT B
TOM, 4TO IIepEMEeHHbIE ITUX TUIIOB He SBJIOTCS oObexkTamu. [lepemMeHHble
BCeX OCTA/IbHBIX TUIIOB, BK/IIOYasi MacCUBBI U IlepeMeHHbIe CTPOKOBOTO TH-
na String, sSIBIAIOTCS CChIIKaMy Ha 00beKTHI (00 BeKTHBIMM cChblKamu). I1o-
ApobHee OHU GYAYT pacCMOTPEHHI B II. 3.3.

1.2. JIurepansl. IlemouncienHble TUTepaIbl MOTYT 3a/jaBaThCA B flecs-
TUYHOM, BOCbMEPMYHOM i LIeCTHAALATepMYHOM Bufe. JIuTepansl B mecd-
TUYHOM BJJE 3alIMCBIBAIOTCS HEIIOCPEACTBEHHO, /I OCTAIbHBIX UCIIOIb3Y-
10TCS IpedMKChI, aHATOIMYHbIe IpedrkcaM B A3bike C: «0» — I BOCbMe-
PpUYHBIX U «0X» — [UIA IIeCTHAAIATePUYHBIX TUTepanos. Hanpumep, nemo-
YMC/IEHHDIT UTepan 47 MOXKeT OBITH IpefcTaBieH Kak 47, 057 mmu 0x2F
Bce 1ienouncnenHple IMTEpanbl ABTOMATUYECKY IPUBOAATCA K MMHIMAILHO
BO3MOXXHOMY TUITY, HO He Bblle int. JIutepansl Tua long nO/MKHBL MMeTh
cybduke «L» wn «l» (Hanpumep, 47L).

JIutepanel C IUIABAIOLIEll TOYKON MOTYT IPENCTAB/IATHCSA B OOBIYHOM
6o B HayuyHoM Qopmare. JIutepans! Tuna float tomKHbI UMeTh cyddukc

Tun fanHbIX | Pasmep, Gaitt JHomycTuMble 3Ha4eHNUA
byte 1 -128 =+ 127
short 2 -32768 - 32767
int 4 2147483648 = 2147483647

long 8 2% 281
float 8 ~ 1410 + 3.4-10%

double 16 A~ 17-107% + 4.9-10°%
char 2 0 = 65535

boolean — true, false

Ta6émmma 1.1. [TpyMUTHBHBIE TUIIBI JaHHBIX B Java



«F» mnu «f» (Hanpumep, 3.5F), a nurepanst tuma double — cyddukc «D»
mmn «d», KOTOPBIiT MOXKeT orrycKaTbest (3.5D mnum mpocto 3.5).

CHMBOIbHbIE TMTEPAIIbl OTPAHNYMBAIOTCA OfMTHAPHBIMY KaBbIYKaMu. Tak-
JKe BO3MOXKHO IIpefiCTaB/ieHye B LiecTHapuaTepuuHoM Buje B Unicode. B
IIOCIIEIHEM CITy4ae JIUTepal 3alYChIBAETCA B BUJIE TOC/IEAOBATEIBHOCTH de-
TBHIPEX MIeCTHAALaTepIYHbIX NP ¢ mpeduxcoMm «\u»). Harmpumep, murepan
'fo' MoxeT 6BITh IpefcTaBieH B Bume '\u044E'.

CTpoOKOBbIe IUTepasbl OrPaHIYMBAIOTCS ABOMHBIMM KaBbrukamu ("abed").

OmnpenerneHsl ABa TOrMYeCKUX nuTepana true u false, He pasHuvie LembIM
nmurepanaM 1 n 0 COOTBETCTBEHHO.

1.3. Ilepemennbie. O0bsB/IeHNE TEPEMEHHBIX B Java aHAaTOIMYHO 00D-
ABJIEHUIO TlepeMeHHBIX B C++. JIrob6as mepeMeHHas MOXXeT OBITb MHMIIMA-
JM3MPOBAaHA B MOMEHT OIMCAHVSI II0OBIM JOMYCTUMBIM BbipakeHneMm. O6-
JIACTb [EVICTBMA M BPEMS >KM3HMU JIOKAJIbHOM II€PEMEHHON OIpaHUYMBAETCA
6710KOM, B KOTOPOM 3Ta IlepeMeHHasi OIMCaHa.

B ormure ot C++ He momyckaeTcsi 06bABNIEHNE BO BHYTPEHHEM 0J10Ke
IepeMeHHOJI C TeM Ke VIMEHeM, 4TO M IlepeMeHHasi BO BHelllHeM 6710Ke (Kpo-
Me CIIydas, KOIjja IlepeMeHHas BO BHEIIHeM OJIOKe SBJIAeTCS apryMeHTOM
MeTOoga).

I[TepemeHHbIe, 06bsABIeHHBIE CO crierudukaropoM final, aBnsorcs Hens-
MeHseMbIMM (KoHCTaHTamu). Hampumep:

‘ final double PI = 3.141592653589793116;

1.4. IIpeo6pasoBanuda tunos. [Ipeo6pasoBaHys TUIIOB B Java JienaTcs
Ha HesBHbIEe U sABHbIe. HessBHBIE HpeO6paSOBaHI/IH OCYyIECTB/IATCA KOMIIN-
NATOPOM aBTOMaTH4YecKu. IIpaBuia aBTOMaTMYECKOrO NMpUBENEHNUA B Java
ABJAIOTCA 3HAYUTENIBHO Oonee )KéCTKI/IMI/[, yeM B C++. B otinune ot C++
HesIBHbIe IIpeo0pasoBaHMs B Java OCYILIECTB/IAIOTCSA TONBKO B TeX CIyda-
AX, KOrma BO3MOXKHO IrapaHTHPOBATh, YTO B pPe3y/IbTaTe HpeO6pa3OBaHI/IH HE
IpOM30MAET moTepst 3HaunMocty. Hanpumep, ciefymomas CTpoKa, ABIAI-
Iasicsi KOPPEKTHON € TOYKM 3peHus sisbika C++, B Java BBI3OBET OIIMOKY
KOMIINIALUN:

‘ int x = 2.5; // nonvimxa HeséHoeo npeobpasosarnus om double k int

[Tpuseném 6onee popManbHble IpaByIa HESBHOTO Ipeobpa3oBaHys TH-
I0B. ABTOMaTH4eCcKoe npeobpasoBaHye TUIIOB IPY MPUCBAUBAHNY IPOU3-
BOJJUTCSI, €C/IV BBIIIOMTHEHBI C/IERYIOLIe YCIOBIS:

o TpebyeTcs MpuBeJieHNe LIeTIOYMCIEHHOTO TUIIA VI THIIa char K KakoMy-

nu60 YUCTIOBOMY TUILY W/IM BELECTBEHHOTO K BellleCTBEHHOMY;

8



® TuI, K KOTOpOMY TpebyeTcs MpuBefeHNue, NMeeT OOMbIINiT pasMep,
9yeM VICXOIHBII.
ABTroMaTn4ecKoe mpeo6pasoBaHie TUIIOB B BHIPAXEHMAX OCYLIECTBIACTCA
® [Is apryMeHTOB OIepalyy KOHKaTeHaluu CTpok (6ormee moppoOHO
cM. 1I. 6.3);
® eC/Iy OfMH M3 apryMeHTOB OuHapHOI omepauyyu uMmeet Tuil double,
BTOpOIL IpuBOAUTCA K THITy double;
e yHaue: ecu OfMH U3 aprymeHtoB uMeer tun float, BTopoit npuso-
murcs K tuny float;
® UHaye: eC/IM OffVH M3 apI'yMEeHTOB MMeeT Tull long, BTOpoil IpuBOAUT-
cs k tuny long;
e yHade 06a apryMeHTa IPUBOAATCA K THUITY int.
37ech crefyeT OTMETUTb HOCTEIHNIT IYHKT. B HEKOTOPBIX clydyasx ero
HpYMeHeHMe MOXKeT IMPUBOJAUTD K He BIIOJIHE eCTeCTBEHHBIM pe3y/IbTaTaM.
Hanpumep, cnepyrommit pparMeHT ABISAETCA OMIMOOYHBIM C TOYKY 3PEHUA
A3BIKA:

short a = 5;
short b = a + 1; // owubka: mpebyemcs short, a ne int

Ommbka cBsi3aHa C TeM, 94TO IpY JoOaB/IeHNN 1 K 3HaUEHNUIO IepeMeHHOI a
HIpou3OLUIO TpeobpasoBanue pesynprata K Tumy int. Tak kak mpeobpaso-
BaHUe OT TuIla int k short Mo)keT IPMBOAUTD K MOTEPe 3HAYNMOCTH, TO OHO
TOKHO MOPUSBOJUTECA ABHO:

‘ short b = (short)(a + 1);

[IpUYMHOI TaKOTO «CTPAHHOTO» MOBEEHMS SB/IAETCS TOT (PAKT, UTO TUIIBI
maHHbIX byte u short cosgaBamuch He A/ BHIIOMHEHNUs apudMeTUIECKIX
omepauuii, a i1 o6MeHa C BHEWIHVMM YCTPOCTBaMM. /sl BBIITOTHEHMS
apuMeTIIeCKUX Ollepayil ClIeAyeT UCIOIb30BaTh THIIEL int 1 long.
SIBHOE mpeoOpa3oBaHye COBMECTMMBIX TUIIOB OCYILECTB/ISETCS IO Cle-
AYIOLIVMM IIPaBU/IaM:
® Cy)KeHIe L|eIOYNC/IEHHBIX TUIIOB IPOM3BORNTCS Iy TEM yCedeHMs CTap-
KX OUTOB;
® ycedeHye BeI[ECTBEHHBIX TUIOB IIPY NPUCBOEHNN UX LI€/IBIM IIPO3-
BOAMTCS Iy TéM 0TOpachIBaHMst APOOHOI YaCTH M IPYMEHEHSI IPEbl-
AYLIEro IyHKTA.
CHHTaKCHC SIBHOTO IPe06pasoBaHMsl TUIIOB COBIIAIAeT C CHHTAKCICOM IIpe-
obpasoBanys Tuios B C (M. IpuMep BbILIE).



HakoHerl, HekOoTOpble IPe06pa3oBaHMsi TUIIOB He SIB/LIOTCS HOMYCTH-
MBIMI. B umciio Takux npeobpasoBaHuit BXOAAT: M06bIe IpeobpasoBaHms K
iy boolean, mpeo6pa3oBaHust KIaCCOB K IPYMUTUBHBIM TUIIAM U IPUMU-
TUBHBIX TUIIOB K K/1accaM (C HEKOTOPBIMM MCK/TIOYEHVSIMI), U T. Ji. I1onbITKa
BBIIIO/IHEHNST TAKUX TIPe0OpasoBaHmil 6yaeT IPUMBOANTD K OLIMOKAM Ha 9Ta-
I1e KOMITVJLSILIVIL.

1.5. MaccuBbl. Maccussl B Java AB/IAIOTCS 00bEKTaMM, IIO3TOMY Ha HUX
PacIpoCTpaHATCS BCe paBuaa paboTsl ¢ oobektamn (cM. 1. 3.3). OnHako,
IIOCKOJIbKY MACCHBBI SIB/LIIOTCSL OFHUMM U3 Harbojlee IIMPOKO IIPVMeHsie-
MBIX CTPYKTYP AAHHBIX, OHU OYAyT PACCMOTPEHBI 3[€Ch.

[t 06'bsAB/IEHNS OLHOMEPHOTO MACCUBA UCIIONIb3YeTCsI CUHTAKCUC, aHa-
JIOTMYHBIIT OIIMCAHMUIO [TePEMEHHBIX, HO K IMEH IIepeMEHHOI MO0 K MMEeHN
TUIA JAHHBIX JOOAB/ISIOTCS IyCThle KBagpaTHble ckoOku. Hanpumep:

int a[l; / nepewiii sapuarnm
int[] b; // emopoii sapuanm

ITpu aTOM caM MaccuB He c030aémcs. [Ijist CO3aHMs MaccuBa CIefyeT Hc-
II0/Ib30BATh OIEPALMIO NEW:

| a=new int[50];

Bo3smosxkHO OﬂHOBpeMeHHOQ O6'bHBIIeHI/Ie 1 BBIOC/IICHME ITIAMATN:
| int a[] = new int[50];

Bo3MoskHa TakKe MHMIMAIM3ALUA MacCUBa IIPU €T0 CO3TAHUMU:
| inta] = {20, 50, 166, 72, 0, -53 };

Lnst obpatenns K a7leMeHTaM MacCuBa ICIIONb3YeTCs onepanys []. Dnemen-
TBI MacCHBa HyMepyIOTCsA ¢ Hy/A. [TombITKa obpallleHns K HeCyIeCTBYoIIe-
MY 9/IEMEHTY MAcCHBa IPUBOAUT K OLIOKe BpeMeH ) BBIIOIHEHNM . MaccuBbl
HOAfIePXKMBAIOT HOTy4YeHre NH(POPMALMI O CBOMX pasMepax IOCPENCTBOM
9K3eMIULIPHOI IepeMeHHOII length.

MHoroMepHble MacCHBbI IIPECTABTISIOT CO60I MacCUBBI MaccuBoB. OHM
MOTYT CO3/jaBaTbCsl aHAIOTMYHO OJHOMEPHbBIM:

‘ int a[][] = new int[5][2];

BosMoxxHO Co3jaHMe HENPAMOYTO/IbHBIX MaCCHBOB. Cnoco6 pa6OTbI C Ta-
KMM MaCCMBaMM MJUTIOCTPUPYETCA CIIEAYIOIUM IIPVYIMEPOM.

// pumep: nocmpoerue mabnuLbl GUHOMUATLHBIX KOIPPULUEHN0B
public class Binomial
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public static void main(String args[])

{

final int N = 10;

int ¢[][] = new int[N][];

// Popmuposanue mabnuyb: OUHOMUANILHBIX KOIPPULUEHMO6
for(int i = 0; i < N; ++i)

{
c[i] = new int[i + 1];
c[i][0] = c[i][i] = 1;
for(int j = 1;j < i; ++j)
clilljl = cli - 1][j - 1] + c[i - 11[j];
}

// Bbi800 mabnuy
for(int i = 0; i < clength; ++i)

{
for(int j = 0; j < c[i].length; ++j)
System.out.print("\t" + c[i][j]);
System.out.println();
}
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2. Onepanuu 1 onepaTopsl

2.1. O6mas xapaKkTepUCTHKA oIepanuii. bompiHCTBO oneparuii Java
aHaJIOrMYHBl omepanuaM C++, XOTA HEKOTOpble U3 HUX (YHKIMOHUPYIOT
qyTb MHade. [IoCKONbKY B Java HeT ykasareseil, €CTeCTBEHHBIM IIPefCTaB-
JISIeTCsT OTCYTCTBUe omepaumit B3sATus ajpeca (&), paspiMeHoBanus (¥) u
KOCBeHHOU agpecauuu (->). Omepaunus . («To4ka») B Java MCIIONb3yeTcs
s o6pallleHNs K IOISIM U MeTOAaM OOBeKTOB depe3 0ObeKTHbIE CCBIIKM
(6onee mogpobHO cM. 1. 3.3).

B mocnepyromyx IyHKTax oNyMcaHbl OCHOBHBIE onepanun Java. ITpuopu-
TETHI OllepaLMil IPUBENEHBI B TaOMI. 2.1.

2.2. Apudpmerndeckue onepamun. K aprdmerndeckum OTHOCITCA Cte-
AYIOIIVe ONlepalyiy: YHapHbIe OIlepalyl COXpaHeHMs U U3MeHeHus 3Haka (+
M -); VHapHBIe OIlepaluyl MHKpeMeHTa M JeKpeMeHTa (++ M —-); OMHap-
Hble Ollepaluyl CJIOKEHMs, BBIYUTAHNS, YMHOXEHN, JleNleHNs U HaXOxX/Je-
HUS OCTaTKa OT JienieHust (+, —, *, /, %), a Tak)Ke oIepannm ¢ NpucBauBaHueM
(+=, -=, *=, [=, %=).

Apudmetnyeckue onepanyy IPUMEHSIOTCS K YMC/IOBBIM TUIIAM Y IMEIOT
Ppesy/IbTaT TakXKe 4MCI0BOro Tuia. Onepanys iefleHus Jid LeToYNCTIeHHBIX
TUIIOB JaéT pe3y/bTaT LIeJIOUMCICHHOTO TUIIa (HEelOMHOe YacTHOe), /IS Be-
I[eCTBEHHBIX — BEIIEeCTBEHHOTO.

Ecnmy nipu BBIIONTHEHNN ollepaliuii B LeIOYMC/IEHHO apudMeTyKe IIpo-
MICXOIMT TIeperojiHeHNne, TO OfUH WIN HECKONbKO CTapuyxX GMTOB pe3yb-
TaTa MOIYT OBITh ycedeHBI (IIpM 3TOM, OCKOIBKY CTapIuuii GUT OoTBedaeT
3a 3HaK 4MC/Ia, BO3MOXKHO M3MeHeHue 3Haka) 06e3 reHepanuu coobleHus o6
ommbke. EMHCTBEHHOIT onepanyeil B I[eJIOYNCICHHON apudMeTyKe, Ipu-
BOJsILIEN K OINOKe, SIB/IAETCs Omepanust AefeHns Ha 0.

[Ipy BBIIONHEHUM OIEpalyii B BeleCTBEHHON apudMeTike oumbKa
He BO3HMKAeT HUKOIZA: IIpM MepeloHeHUAX M JeleHUM Ha HOIb pe-
3y/IbTaT HOJMY4aeT OZHO M3 CIeELManbHbIX 3HadeHuit NaN («He dmcio»),
Infinity («mwmoc 6eckoHedHOCTD»), —Infinity («MuHyc 6eckoHeIHOCTD»). [Tpn
HeO6XOMMOCT MIX MOXKHO IIOTy4nTh, OOpaTuBLUIMNCh K KOHCTaHTaM NaN,
POSITIVE_INFINITY, NEGATIVE_INFINITY cooTBeTCTBEHHO B KJjIac-
cax Float u Double. Hanpumep, pe3ynbraT BbIYMC/IEHMs BBIpRKEHMS —
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Ta6muua 2.1. IIpuopureTs onepauui

3.0£/0.0f paBen Float. NEGATIVE_INFINITY, a pe3ynbTar BoIYMCTIEHNS BbI-
paxenus 0.0/0.0 pasen Double.NaN.

2.3. Omepanuu cpaBHeHusA. K omepanysaM cpaBHeHMsI OTHOCATCA Olle-
pauuu ==, !=, <, >, <=, >=. EfVHCTBEHHBIM MX OT/IIMYMEM OT COOTBETCTBY-
fomyx orepaumit C++ ABIAETCA TO, YTO MX pe3y/IbTaT BCErfia MMeeT TUIL
boolean.

2.4. Jlormyeckue omepamyy. Jlormyeckye omepanyuy HPUMEHAIOTCA K
aprymenTtaM tuna boolean u pator pesynsrar tuna boolean. K nmornyeckum
OTHOCATCS: YHapHas Ollepalys JIorudeckoro «He» (!), 61HapHbIe omepalum
norudeckoro «m» (&&, &), «umm» (|, ||) n «uckmovarouero um» (%), a Takxe
aHAIOTMYHBIE ollepalyy ¢ npucBansanneM (&=, |=, "=).

Omnepaunn && u || BBIUMCIAOT 3HAUEHME CBOETO BTOPOIO apryMeHTa
TOJIBKO B TOM C/Iy4ae, €CI) pe3y/IbTaT HEBO3MOXKHO ONpefeluTb IO 3Ha-
YeHMIO IepBOro. B ormmume ot Hux omepauuy & u | BCerna BBIYMCTIAIOT
3HaueHusA 060uX cBOMX aprymeHToB. Hampumep:

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

nevaraerT «10», Tak Kak BTOpPOJl apryMeHT olepauuy || He BBIUMCIIAETCS.
Ecnu 3amenuts || Ha |, pesynbratom pabotst 6ymer «11».
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2.5. YcnosHas onepanus. B Java umeerca ananornynas C++ ycnoBHas
omnepaunus ?2:. E€ cunTakcuc:

‘ ycnosue ¢ svipaxceruel : evipaxcerue

Ecnn ycnosue MCTMHHO, TO Pe3y/IbTaTOM 9TON OIlEpAIiM SIBISIETCS 6bipa-
seHuel, nHave — Bvipaxcenue2. IIpy 3TOM BbIpaXKeHIe, He SBJISIOLIEECs pe-
3y/IBTATOM omepauny, He BbruncisieTcs. CyIecTBEHHO, YTO B Java yC/IoBue
OO/KHO uMeTh Tun boolean (cM. Taxxke 1. 2.7).

2.6. Onmepanuda npucBaMBaHUA U onepaTop-BbIpakeHne. Bce onepa-
oM A3bIKa Java (Kak M BO BCeX [PYIMX fA3bIKaX) MMEIOT BO3BpalljaeMoe
3HaueHue. OpHako, kpoMe aroro, ouu (xak u B C, C++, HO He B JIpyIux
A3BIKAX) MOTYT TaK)kKe M3MEHATb CBOM ollepaHAbl. K Takmm omepanuam or-
HOCATCA ollepalun ++, ——, = U BCe ollepanuu ¢ npucsamsanueM. Ilo sToit
npuunHe B A3blkax C, C++ u Java HeT onepamopa npucéausanus, HO ecTb
onepayus NpUceausanus N oneparmop-evipaxeHue.

Omnepauyst mpucBavBaHMsI — 3TO GMHAPHAs Ollepalysi, KOTOpasi pKCBa-
MBaeT 3HaY€HME CBOETO BTOPOTO apryMeHTa IlepBoMy. IlepBblit aprymeHT
oIepanuy IPUCBANBAHNSI JO/DKEH OBITb [value, T. e. «TOITYCKAOLIMM IIPUCBa-
uBaHMe». PesynbraT onepanuy IpucBaBaHNsA PaBeH 3HAYEHMIO e€ BTOPOTro
aprymenTa. Hanpumep, cnepyrolas onepamus

‘ x=y=10

OCYIIeCTB/IsAeT IpUCBaMBaHMe IIepeMeHHOM y 3HadeHM: 10, moce dero pe-
3y/1bTaT 9TON onepanuyu (1. e. 10) mpucBanBaeTcs mepeMeHHOI X.
Omneparop-Bblpa’keHMe MMEET CMHTAKCUC:

‘ évlpajceHue;

Takum 06pa3om, o6aBIeHIe TOYKY C 3AMATON K IF0OOMY BBIPAXKEHUIO IIpe-
BpallaeT ero B ONEpPaTop, & BO3MOXXHOCTb COEAMHATh B OfHOM BBIpaXKe-
HIY HECKOJIbKO OIepalyil 03BOJIsIeT ONHIM OIlepaTOPOM M3MEHUTb Cpasy
HECKO/IBKO IIePeMEHHBIX, YTO HEBO3MOXKHO IIPY MCIO/Ib30BAHNIL OLlepaTopa
[IPUCBAVBAHUSL.

B ormmure ot C++, B Java ecTb [ONOTHUTEIbHOE TpebOBaHME, YTOOBI
IIOC/Ie[HSAS Ollepalyisi, BXOAAIAs B OIePaTOp-BbIPAKEHIeE, N3MEHSIA CBOU
OllepaHfbl, T. €. TpeboBaHMe OTCYTCTBUA GecnonesHoro kopa (code having
no effect) B mporpamme. Hanpumep, omnepatop

‘ X+ 1;

SABIAETCA OOIIYCTUMbBIM B C++u HENOIIYCTUMbBIM B ]ava, IIOCKOJ/IPKY OH HE
VN3MEHAET 3HAYE€HNA HMKAKNX IE€EPEMEHHDBIX.
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2.7. OnepaToppl ynpapleHna norokoM. K omeparopam ympabieHM:A
IIOTOKOM OTHOCSITCSI: YCIOBHBIN omepatop if, omeparop Bbibopa case, orme-
parops! 1uknoB while, do—while u for, oneparopsl focpouHOro BeIXOfA U3
nykia break u nmepexona K cienyomieit utepanyu continue, a TakKe onepa-
TOp BbIXOAa U3 QyHKIMM return. CUHTaKCHC STUX ONEPaTOPOB aHAIOTMYEH
C++ ¢ He6OMBIINMMY MOGUPUKALVISIMI.

B wacTHOCTH, BCe OIIEpPaTOpPbI, BHIMONHSIOLINE IPOBEPKY YCIOBMIL, Tpe-
OyroT, 4TOOBI yCmoBMe uMeno Tl boolean. 1o 03HavaeT, 4TO, B OTINYNE
or C++, xoHcTpykuun if(n) u if(n != 0) He SKBMBaJeHTHBI, U IiepBas U3
HUX SIBSIETCS] CMHTAKCUYIEeCKU HEBEPHOII, eC/M IepeMeHHas N MMeeT THII,
OT/IMYHBIN OT boolean.

B onepatope for, Tak >xe kak u B C++, BO3MOXXHO 0ObsIB/IEHNE TIEPEMEH-
HbIX. Hanpumep

| for(inti=0;i< N; ++i)

OO6bsiBIIeHHBIE TAKUM 00Pa30M MepeMeHHbIe JeICTBUTEIbHBI INIIb BHYTPI
uKaa. MOXXHO MCIIONb30BaTh HECKONBKO BBIPa)KEHMIA B 3aro/llOBKe OIlepa-
topa for, pasmenss ux 3anATbIMU:

| for(i=0,j=0;i+]j< 205 ++i, ++j)

Yipasisioliee BeIpaXeHIe B OllepaTtope case JO/DKHO OBITh OFHOTO 13
L[€/IOYVCTIEHHBIX TUIIOB.

Java He copep>xuT omepaTopa goto. BMecTo Hero CyujecTBYHOT paciiu-
peHus omepaTtopoB break u continue, Mo3BoAONIE OCYLIECTBUTH BBIXOJ
U3 HECKOBbKUX BIOKEHHBIX LMKI0B. OHM Majo pacrpoCTpaHeHbl U IOTO-
MY 3[leChb He PacCMaTpMBAIOTCs. VIX OIMMCaHVMe MOXKHO HAlITH, HapuMep, B
KkHure [2].

Ba)xHO OTMeTNTbH, YTO HaaM4le B IpOrpaMMe HELOCTYIIHOrO Koja (Ha-
IpuMep, KOfa, CIeAYIOLIEro 3a OlepaTopoM return) 3aIpelleHo B Java u
IPUBOJUT K OMINOKe KOMITMISIIIVNA.
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3. Kmaccol 1 00beKThI

3.1. OCHOBHbIE HOHATUA 00 BEKTHO-OPUEHTIPOBAHHOIO POTPAMMMU-
poBanusi. SI3bIK IPOrpaMMMPOBAHNS Java MOAAEPKMBAET MAPARUTMY 005-
exmHo-opuenmuposantozo npoepammuposanusi (OOII). LlenrpanpHbIM HO-
HatueM OOII aBnseTca nmoHATHe Kinacca. Knacc — aTo TUN JaHHBIX, OIpe-
TenseMblil ITonb3oBaTeneM. Kmacc MoxkeT copepaTb 1oz (IlepeMeHHbIe) I
memodvt (dyHkuum). [TepeMeHHBIE THUIIA «KIACC» HA3BIBAIOTCS 00BeKMAamu
(mmn sxsemnaapamu xnacca). Kaxppiii 06beKT MMeeT CBOV COOCTBEHHBIN
HabOp 9K3eMIULIPOB IIOJIEl, OIpefe/ieHHbIX B Knacce. ComepXnumoe moreit
B /0601 MOMEHT BpPeMEeHU OIpefe/sieT coCmosiHue 3Toro obbekra. Mero-
IBI CYILIECTBYIOT B OJHOM 3K3eMIUIApe A/A KaXHOro K/Iacca, OHAKO BbI30OB
Mo60ro (HeCTaTMYEeCKOro) MeTOHa MOXKET OCYIeCTBIATHCA TONBKO C yKa-
3aHMeM oObekra Kimacca. Kak mpaBuio, Takoil MeTOR 06pabaThiBaeT IIOJIS
MIMEHHO TOTO 9K3eMIULIpa K/Iacca, Ha KOTOPOM OH BBI3BIBAETCS (M3MEHsIeT
ero cocrosinne). TeM caMbIM, METOABI K/Iacca OLpERE/ISIIOT nosedeHue BCex
06beKTOB 3TOro0 Kmacca. OueHb BaXXHO OTMETUTD, UTO HU NOJIA, HU Menoobt
K7acca He Cyulecmeyiom camu no cebe 6He 06veKmMos a1mozo Kaacca.

[ToHsTVE KTaCCa MOXKHO PAacCMATpUBATh KaK PasBUTHE ITOHITHUS CTPYK-
Typbl sA3bika C, Ipu KoTopoM ¢yHKIMY, oOpabaThiBalolllie NaHHBIE, pas-
MeIEHHbIE B CTPYKTYPaX, IOMEIIAITCS BHYTPM 3TUX CTPYKTYp. Ilpn atom
CpeficTBa 0ObEKTHO-OPMEHTHPOBAHHDIX SI3BIKOB IIPOrPaMMMUPOBAHNS II03-
BOJIAIOT 3aIPeTUTb JOCTYI K NAaHHBIM OOBEKTOB M3BHE ¥ OCYIIECTBIIATH
06paboTKy JaHHBIX TOTBKO MOCPEICTBOM METOMOB. B 3TOM ciyyae ropopT,
4TO Mermoobl Kaacca npedocmasnsiom unmepgeiic K e2o 0aHHbIM.

[Ipenpinyinee M3/I0XKeHE OMICHIBAET MOHATHS K/Iacca M 00'beKTa C Tex-
HIYECKOI CTOPOHBI, C TOYKM 3PEHMsI CPENCTB S3bIKA IIPOrPAMMIUPOBAHMA.
OznHako MOXHO JaTh M APYIYIO MHTepIpeTanyio. XapaKTepHOI 0COOeHHO-
CTBI0 OOBEKTHO-OPMEHTVPOBAHHOIO MPOrPaMMIUPOBAHMA 110 CPABHEHMIO C
paHHMMM HapajurMamy (CTPYKTypHOE IIPOrpaMMMPOBAHIE) SBIETCS TO,
YTO MPOrPaMMICT HOIYYaeT BO3MOXXHOCTD He IOAOMPATD sI3BIKOBBIE CPEf-
CTBa ISl BBIPAXXEHMST MEXaHM3MOB 00pabOTKM JaHHBIX IPEIMETHOI 06/Ia-
CTH, @ MOJenUPo8amy TIPeAMETHYIO 00/1acTh BHYTpH mporpamMmsl. O6beKTam
B IIPOrpaMMe B 9TOM C/Ty4ae COOTBETCTBYIOT (B OO/BIIMHCTBE CTy4aeB) 00b-
eKTBI IIPeMETHOI 006/1acTi, a KlaccaM — YHUBEPCAJIbHble HOHATHUS IIPeS-
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MeTHOIT 06/1acTit, XapaKTepusyoliyie CBOICTBA 1 [IOBENEHNe OfHOTUIIHBIX
06bexToB. Takoif IOAXOR K IIPOrpaMMMPOBAHMIO, KaK IIPABWUIO, SIBILAETCA
6ornee sapdexTuBHBIM (0cO6EHHO Ipy pa3paboTKe GOMBLUINX MPOrPaMMHBIX
KOMIIJIEKCOB, @ TaK)Xe IIpM KOJUIEKTMBHOJ pa3paboTKe), HOCKOIBbKY IIPO-
IPaMMICT IIOJTyYaeT BO3MOKHOCTD ONNCBHIBATH B3aMMOJEVICTBIE OOBEKTOB
Ha s13bIKe IIPEIMETHOI 00/1acTy, a He Ha s3bIKe, OTPAXKAIOIeM BHYTPEHHIE
HeTamy paboThl BBIYMCIUTENbHOM MAIIVHBL

OTMeTVM, YTO BONPOCHI, CBA3aHHbIE C MPUHLUIAMU paspaboTKM 06b-
€KTHO-OPMEHTUPOBAHHBIX NPIIOKEHNIT, YPE3BBIYATHO OOUIMPHBI, OFHAKO
3HAKOMCTBO C HVMM HeOOXOAMMO N060My NMpodeCcCHOHaTBHOMY IPOrpaM-
MIUCTY. [I/Is1 fanbHeIIIero n3ydeHys STUX BOIIPOCOB MO>KHO IIOPEKOMEH/I0-
BaTbh B [IePBYI0 O4epelb KHUTY [6], a TakxKe KHuru [1, 3, 5, 7, 8].

3.2. O6psaBnenue Knacca. s 00bsABIEHNs K/IACCa UCIOMB3YETCS CIle-
AYIOIMIT CMHTaKCUC:

[ cneyug_oocmyna | class umsa_xnacca

{

[ cneyugp_oocmyna | mun_oannvix umsa_nons [ = HauanvH_3Hay ;

cneyud_oocmyna | mun_0anHvix umsa_memooa(Cnucox_apeymeHmos
Y y Y

{

meno_memooa

}

[Topsimox 0o6BABIEHMS TOIEN M METOLOB B KjIacce MOXeET OBITH IPO-
U3BOJMBHBIM. Bo3Mo>kHbIe crennuKaTopsl JOCTyIa OmMcaHbl B 1. 3.10. B
ormrure oT C++ 00bsBIeHMe KIacca M ero peanusalus pasMelaloTcsA B
OIHOM 1 TOM Xe (aiie.

KoHcTpykTOp MMeeT 1M1, COBIIafialolliee ¢ MMeHeM KjIacca, X He UMeeT
BO3BpalaeMOro sHaueHus1. EClu KOHCTPYKTOp Kimacca He 0O'bsABIIEH SIBHO, TO
co3maéTcA MyCTOM KOHCTPYKTOP, He MMEIOIIMII apryMeHTOB (KOHCTPYKTOP
110 YMOTYaHUIO).

Ecnu B Kimacce ompefienieHoO iBa METOAa C OGHMM M TeM K€ MMeHeM, TO
TaKye MeTOJbI Ha3bIBAIOTCA nepezpyseHHvimu. Beibop HeobxommmMoro mepe-
IPY>KEHHOTO METOfIa OCYIIeCTB/IATCA KOMIWIATOPOM Ha OCHOBAHUY KOJIM-
JecTBa M TUIIOB apI'YMEHTOB, liepefjaBaeMbIx MeToxy. He momyckaercs ompe-
ZIeleHue ABYX METOJIOB C OJIIHAKOBBIMM CHTHATypaMu (CUTHATYpOIt Ha3bIBa-
€TCsI COBOKYITHOCTD MIMEHU METOJIa ¥ TUIIOB €ro apIyMEHTOB), TaK KaK B 9TOM
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cnyqae KOMHI/I}I}ITOP HEe CMOXXeT OHpeHeHI/ITb, KaKoI1 13 METOOB C}ICJIYET BbI-
3bIBATh.

ApI‘YMEHTbI II0 YMOTYaHNIO HE IOANEPKMIBAIOTCA. Ecnu Takas Bo3aMoxk-
HOCTb Tpe6yeTCH, TO C/1eayeT ABHO peann3oBaTb METOABI CO BCEMU H€06X0-
OVIMbIMI Ha60paMI/I apI‘YMeHTOB.

B ]ava HE JIOHYCKaeTC}I Ha/In4me Koaa BHE KJIaCCOB, T. €. HET HEJIOKAa/IbHbIX
HepeMeHHBIX, KOTOPbIe ObI He SIB/ISINCH OMAMMY, ¥ HeT QYHKINIT B CMBICTIE
C++.

3.3. Cosganue 06beKTOB. B Java Bce 06bEKTHI CO3/AI0TCS B MUHAMIYE-
CKOJT ITaMATY BUPTYaTbHON MallyHbL. [lepeMeHHBIX-00beKTOB B TOM CMBIC-
e, B KakoM OHM ecTb B C++, B Java He CyIIeCTBYeT, a IepeMEHHbIE, TUTIOM
KOTOPBIX (II0 CMHTAKCHCY) AB/IACTCA HEKOTOPBI K/IAcC, Ha CAMOM Jierie SIBJLA-
I0TCA He 00bEKTAMI, a CCHLIKAMU Ha 3TU 00beKThI (06'beKTHBIMM CChIIKAMM ).
Hanpumep

| MyClass myObject;

3nech 06bsaBIseTcst obbekTHasA ceblika Tura MyClass ¢ nmenem myObject
u He co3daémcsa caM o06bekT (B C++ aHA/JIOroM NAHHOTO OOBABIEHUS ObI-
710 651 06bsaBneHMe yKazaTens: MyClass* myObject). Co6cTBeHHO cospmanue
00'beKTa OCYIIECTBIISIETCS C IOMOIIBIO OIIEPALIUI NEW:

‘ myObject = new MyClass();

3necp cosmaércst o6bekT Tna MyClass (mpy cosgaHuMy BBI3BIBAETCS KOH-
CTPYKTOP 6e3 apryMeHTOB), U CCBITIKA Ha HETO 3aIlJChIBAETCA B IEPEMEHHYIO
myODbject. BosMO)XxHO OffHOBpeMeHHO€e 00'bsiBlIeHNe OOBEKTHON CCHUIKM U
€€ MHUIMAIN3ALIV:

‘ MyClass myObject = new MyClass();

3.4. O6paieHne K NomAM u MerogaM. Korzma o6beKT co3faH, JOCTYI K
€ero IOJIIM M MEeTOflaM OCYILeCTBIIACTCS IOCPEACTBOM onepauny . (TOuKa):

‘ myObject.someMethod();

ITpu obpamenyy K MO0 WA METORY OObeKTa M3 MeTOfja, BBI3BAHHO-
O Ha 3TOM >Ke 00'beKTe, MM 00BEKTa MOXKET OIYCKAaThCA MO0 3aMEeHAThCA
KmoyeBbIM crioBoM this. Kimroueoe croso this mcronbayercs Taxoke /18 BbI-
30Ba KOHCTPYKTOpa K/Iacca M3 JPyroro KOHCTPYKTOpa (CM. IpyuMep HIDKe).
B mocnenHeM cydae OZOOHBIT BBI3OB JJO/DKEH OBITH IIEPBBIM OIIEPATOPOM
KOHCTPYKTOpa.
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3.5. IIpumep. B xauecTBe mprmepa paccMOTpuM Kiaacc Box («ammx»),
XpaHALIMII pasMepbl HEKOTOPOro AluKa (Tpu Lenblx uncia). Kmace copep-
KT TIepErpy>KeHHbIe KOHCTPYKTOPBI C PasIMYHbIMI apIyMEHTaMMy, a TaKkxKe
metop, volume(), Borancistonmit 06bém stuka. Kmacc SimpleBoxDemo
TEMOHCTPUPYET CO3JlaHMe U UCTIONb30BaHMe 3K3EMIUIAPOB Kiacca Box.

B nemax ynpomreHus npyuMepa yIpabieHue HOCcTymoM (cM. 1. 3.10) He
ucnonb3yerca. Ha mpakTuke Takol IOAXOJ, He NO/KEH UCIIONb30BaThCA HU-
Korga!l

/** Knace "Twux”" */
class Box
{
/** Pasmepur suguxa ¥/
int width, height, depth;
/** Koncmpyxkmop no ymonuanurwo */
Box() { width = height = depth = 0; }
/** Ocnosmoil Koncmpyxmop ™/
Box(int width, int height, int depth)
{
this.width = width; this.height = height; this.depth = depth;
}
/** Koncmpyxmop 0nst ky6a */
Box(int size)
{
this(size, size, size); // width = height = depth = size;
}
/** Memoo0 eviuucnenus o6vema */
int volume() { return width * height * depth; }
}
public class SimpleBoxDemo
{
static void main(String args[])
{
Box bl = new Box(5), b2 = new Box(5, 10, 20);
bl.width = 10;
System.out.println(bl.volume() + "\n" + b2.volume());

}

3.6. Ygamenme o6bekToB. Omeparyust yganeHus: o6beKTOB B Java He
npenycMoTpeHa. E€ saMeHsieT MeXaHM3M aBTOMATHYeCKoil COOPKM Mycopa.
Insa obecniedennss paboTsl 9Toro MexaHusma JVM (BupTyanpHas MalinHa

19



Java) oTCleXXUBaeT KOMMYECTBO OOBEKTHBIX CCHUIOK Ha KaXKIbII CO3[JaHHbII
O00BEKT U, KaK TONBKO Ha 0OBEKT He OCTAETCA HU OFHOI CChIIKM, OH CTaHO-
BUTCS KaHAUIATOM Ha yaaneHye. CaMo yraneHue 06 beKTOB OCYIeCTBIIACTCS
HEePUOAMYECKI Y TONBKO B CIydae, KOrga 00BbEM IaMATH, TpebyIoleil 0CBo-
OOXK/IeHNA, CTAHOBUTCA CYILeCTBEHHBIM.

Apromarudeckass c6Opka Mycopa HO3BOJSAET OOXOONTb 3HAUUTENbHOE
KO/IMYECTBO HpOOIeM, CBA3aHHBIX C yTedkamu mamsatu. K coxaneHuio, B
HEKOTOPBIX CIy4asx Takye MpobeMsl BCE ke BOSHMKAIOT I B Java-IpuiIo-
KeHUsAX. [IpuMepbl MOXKHO HaliTu B KHure [3].

JecTpykTopbl B Java He IIpegycMOTpeHBL. Tak kak 0CBOOOX/IeHVe aMs-
TH ocylecTBIAeT JVM, To He0OXOAMMOCTD B HUX BO3HMKAaeT He CIIMIIKOM
vacto. Ecnm oHUM BCé Ke HEOOXONMMBL, CIEAyeT ONpenesiTb COOCTBEHHBIE
MeTOfibl ¥ BbI3bIBaTb MX ABHO. IIpmMepoM 3mech MOXeT CITYXUTb MeTO[,
close() moTo4HBIX K/IACCOB Java, OCYIIECTB/SIONNIT 3aKPBITIIE IOTOKA BBO-
nma/BeiBopa (cm. 1. 7.1).

3.7. Cratmyeckue mons u MeTopbl. CraTydecKkye IO/ M METOLBI CY-
IeCTBYIOT B €M HCTBEHHOM 9K3eMIUIAPE [/Is KaKOT0 K/IACCa, T. €. AB/AI0TCA
pasfie/sieMbIMM /I BCEX 9K3EMIULAPOB 9TOrO Kiacca.

Ilist 06'bSABIIEHNS CTATUIECKUX IOJIEN M METONOB UCIIONb3YeTCsl CIIeLi-
¢duxarop static:

‘ static int static_field = 10;

CraTudeckiie 0I5t VHUL{MATUSUPYIOTCS B MOMEHT 3arPy3Ku Ktacca inbo
3HaYeHNEM, YKa3aHHBIM B 00bsBIeHUN (CM. mpuMep II. 3.5), 6o B crenn-
a/IbHOM static-671oKe.

Cratuyeckiie MeTORbI He MOTYT (6e3 sIBHOTO yKas3aHUs o6bekTa) obpa-
I[ATHCS K HECTATUYECKMM IIO/ISAM Y HECTATHMYECKVMM METOfaM KIacca.

BBI30B CTaTHMYeCKMX IIOJIElT I METOZ{OB MOYKET OCYILeCTB/LIThCS 6e3 yKa-
3aHMA 9K3eMIULsIpa Kaacca. IIpu TakoM obpalieHny BMECTO MMEHU 9K3eM-
IULSIpa MCIIO/B3YeTCsT MMs caMoro Kiaacca. Hampumep:

‘ double x = Math.sqrt(2.0);

Meton main(), KOTOpBIl fAB/IAETCA TOYKON BXOfia B Java-IpOrpaMmy,
BCeryja JO/DKeH OOBSBISITHCA CTATUIECKUM (CM. IpuMep IL. 3.5).

3.8. Ilepegaya apryMeHTOB METOaM M 0COOEHHOCTH MICIOTb30BAHMS
00beKTHBIX CChUIOK. OObeKTHasA CChUIKA BeféT cebs Kak ykasarenb B C,
[I03TOMY ITIPUCBOEHIE OFHOI OOBEKTHON CCBUIKM APYTOil He MPpusoourn K
KOIMPOBAHMIO 00beKTa. [I7Is1 BBIIOTHEH Vs KONMPOBaHMsA 00BEKTOB B K/Iacce
00BIYHO peany3yeTcs KOHCTPYKTOP KOMMii 1, BO3MOYXHO, MeTof, clone().
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Ilepenaya MpMMMUTUBHBIX TUIIOB METOLAM OCYIIECTBIIACTCS 1O 3HAUEHUIO.
OTO OTHOCUTCS M K OObEKTHBIM CCBIIKAM, II09TOMY CaMy 0O'beKThI Iepefa-
I0TCA 10 ccbiike (AHATOTMYHO KOIMPOBaHMIO yKaszaTerns B C).

PaccMOTpuM THMINMYHYIO OIIMOKY IIPK UCIIONb30BAHMUY OOBEKTHBIX CChI-
nok. ITycTb MMeeTCA K/acc «TOYKa IIOCKOCTI» CO CeNyIollell peannsaluert:

class Point

{
public double x, y;
public Point(double _x, double _y)
{
X=_XY=_%

}

ITycTb TpebyeTcs peannsoBaTb METOf, BBIIOTHAIOLINI 0OMeH ABYX 00b-
ekToB Kimacca Point. ITockonbKy OOBeKTBI MEpefalTCs IO CChIIKE, ecTe-
CTBEHHOII MOXXET MOKA3aThCsA CIENYONAs peannsalus

static void swap(Point c1, Point c2)

{

// Hannas peanusauus HesepHa!

Point s = cl;
cl =¢c2;
c2 =s;

}

OpnHako faHHAsK peaIn3anys SB/LIETCA HEBEPHOIL, IIOCKOIbKY OHa IIPOM3BO-
auT o6MeH Konuil ccoinok Ha 0OBeKThI, momIexanine oomMeHy. ITocKonbKy
KOIMY SBJIAIOTCS JIOKA/IbHBIMM [IEPEMEHHBIMY, TO OHM YHUYTOXKAIOTCS IIPU
BBIXOJI€ U3 METOJA.

Bepnast peanmsanus (peannsoBaHHast B BUJlE METONA) TO/DKHA OOMEHMU-
BaTb CO0ePHUMOe OOBEKTOB, a He CCHUIKM Ha HUX:

static void swap(Point cl1, Point c2)

{
double s;

s=clx;clx=¢c2x;c2Xx=s;
s=cliy;clly=c2y; 2y =s;
t

HaKOHEI_l, OTMETHM, YTO C TOYKU 3pE€HNA O6’beKTHO-OpI/IeHTI/IpOBaHHOI‘O
IIporpaMMIpOBaHNA IIPEAIIOYTUTE/IbHBIM ABIAETCA peLIeHNE HaHHOﬁI 3a-
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nauy, opopmIeHHOe B BUfie MeTofia camoezo knacca Point. IIpumep Takoit
peanusauum:

void swap(Point c)

{
double s;
S=X;X=CX;CX=S§;
S=y; y=Cy;cy=s;
}
371ech IPOUCXOMUT OOMEH COIePXKMMOro 00'beKTa, Ha KOTOPOM BBI3BaH Me-
top, swap() ¢ ApyrMM OOBeKTOM, IIepeflaHHBIM 3TOMY METORY B KauecTBe
aprymenTta. OTMeTNM, ITO Takas peannsalysi He IPOBOLMPYET IPOrPaMMu-
CTa MCIIO/Ib30BATh ONMCAHHBIN BbIIlle HEBEPHBIIT TIOAXOL.

3.9. IlakeTbl M CTPYKTypa MOAyAsA TpaHcaAnuu. IlakeTbl ABIAIOTCA
CPeACTBOM TPYIIVPOBKI TUIOB (KIaccOB ¥ MHTepdeiicoB) B Java-Iporpam-
me. Kaxxaplil makeT MOXKET COLepXaTh OfUH WIM HECKOTIBKO K/TACCOB U MH-
TepdeiicoB, a TaKKe PYrUX [IAKeTOB. PacIipenenenne K1accoB MO MakeTam
I03BOJISIET pellaTh MpobneMy KOHGIMKTOB MMEH, a Takxke Oonee addek-
TYBHO OCYILIECTB/IATD YIpaBaeHye JOCTYIOM.

Jna obpamienns K s/eMeHTaM IaKeTa VICIONIb3YeTCs IOJHBIA Iy Th, CO-
crostmmit 13 Habopa IOMIIAKEeTOB, Pa3le/IéHHbIX TOYKaMN (HalpuMep, java.
util. HashSet). [Jns obpaineHus K KaccaM TOTO XKe CaMOTro MakKeTa MOXKHO
JMICIIO/Ib30BATh IIPOCTO MX MMEHA, OIyCKast MM IIaKeTa.

Monynem tpancnauuu B Java spserca ¢ain. Kaxabplili MOZy/Ib TpaHc-
LAY MOXKET HauMHAThCA YTBep>KAeHMeM package, oIpefe/ oMM IIaKeT,
KOTOPOMY IIpMHAJIIeXXAT KJIACChl, ONMCAaHHbIE B JAHHOM Mopyie. Hampuwmep,

‘ package mypackage.mysubpackage;

Ecnu package-yTBep>xeH1e OTCYTCTBYET, TO CUNTAETCS, YTO KIACC IPUHAL-
JIEXUT MaKeTy 0 YMOTYaHUIO, KOTOPBIil He IMeeT MIMEH!, He MOXXeT IMeThb
TOAIAKETOB U He ABAETCA BUAMMBIM U3 IPYTUX ITaKETOB.

Mopynp TpaHCIAIMM MOXKET COfiep>KaTh OIHO WJIM HECKONBKO import-
YTBEPXK/eHNIT, O3BOJIIOMX OMYCKATh MMeHA ITAKeTOB IpY OOpalleHnn K
krmaccaMm. Hampumep, ecnu B Mo y/ie TpaHCIALMY IPUCYTCTBYET CTPOKa

‘ import java.util.*;
TO KO BCeM KjaccaM Iakera java.util (Ho He x Kmaccam ero mopmaxeros!)
MOXHO 6ymer obpamarscst o koporkum nMenam (HashSet Bmecto java.

util. HashSet n T.71.). Bo3MoXXHO ¥ MMIOpTUpOBaHMe eJVHMYHOTO Kjacca
IIaKeTa, HalpuMep:
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‘ import java.util. HashSet;

Mopynb TpaHCIALNY 0053aTeNbHO JO/DKEH COlepXKaTh MUCXONHBIN TEKCT
OCHOBHOTO Kiacca (mmm mHTepderica) Momyna. VIMa aToro kmacca HOK-
HO COBIIZIaTh C MMeHeM (hailyla MORY/IA TPAHCIALMU. DTOT K/IACC SABIACTCS
eIVMHCTBEHHBIM KIACCOM MOJYILA TPAHC/IALNY, KOTOPBII MOXKeT OBITh 00'Db-
AB7IeH OTKpBITHIM (public, cm. 1. 3.10). Momy/nb TpaHC/IALMY MOXKET COfep-
YKaTh TaKXe OfIH VM HECKOJIBKO BCIIOMOTaTe/IbHbIX K/IACCOB.

[Touck daitnos, comep>kammx 6aiT-KOf, KJIACCOB, OCYIIECTBIAETCA B
HOJIKaTa/IoraX, COOTBETCTBYIOIVX MECTOIOIOKEHNIO K/IACCOB B MePapXuu
IIaKeTOB, BHYTPU KATaJIOrOB, IEPEUYMC/IEHHBIX B IEPEMEHHONM OKPY>KeHUA
CLASSPATH.

Hanpumep, mnst toro urob6sr JVM Hampra 6aiiT-Kopj Kaacca java.
util. HashSet, on momken Haxomutbest B daitme ¢ mMeneMm HashSet.class
B IIOfKaTanore java/util xakoro-mi6o kaTamora IepeMEeHHON OKpPY>KeHUs
CLASSPATH. Kak mpaBuio, Tyfa BKIIOYaeTCA TEKYIUI KaTalor, a TaKkKe
KaTaJIoT, COfleprKalnil cTaHZapTHble 6ubMmoTexu Java. Daiibl MCXOTHBIX
TEKCTOB OOBIYHO TAK>XKe PACIONArarorcs B (paliyIoBOil CCTeMe B COOTBET-
CTBUU C Mepapxueil IaKeToB.

3.10. YnpaBneHue IOCTYIOM ¥ MHKAICYIAIMA. YIIpaBlIe€HUE JOCTY-
IIOM MCIIOIBb3YeTCA JIA TOTO, YTOOBI, C OFHON CTOPOHBI, NPEROTBPATUTD
HeCaHKI[IOHMPOBAaHHOE M3MEHeHNe TaHHBIX, COIepXaIluXcs B 00beKTax, B
pesynbTaTe HEMPABU/ILHOTO MM 3/I0HAMEPEHHOTO MCIIONIb30BAHNA, A C APY-
TOJI CTOPOHBI, YTOOBI OTAENUTb MHTepdelic Kmacca OT ero peanmsaunu (co-
KpBbITHE peanusaiym). [IporpaMMumCT, MCIONb3YIOLNIT K/IAcC, BUFUT TONBKO
ero uHTepQeiic (0 ¥ METOABI C OTKPBITHIM JOCTYIIOM) U MOXKET HUYETO He
3HaTb O BHYTPEHHEM YCTPOJICTBe Kymacca. Ilocnennee mosBonsgeT M3MEHATh
peanmMsanmio Kracca mpo3padHo i mporpaMmucra. Hampumep, MoxHo 3a-
MEHNTH peamsarnio 6onee 3pPeKTUBHOIL, OTHOCTBIO IEPECTPOUB BHYT-
pEeHHee YCTPOMCTBO KJIAcca, IpUYEM IMPOTrPaMMHbBINA KOJ, MCIIO/Ib3YIOLNIA
K/Iacc, 6yzeT 6es M3MeHeHMiT paboTaTh ¢ HOBOII BepcHell Kmacca.

Pasmenenne nomnest 1 METOI0B BHYTPU K/TaCCOB COBMECTHO C COKPBITHEM
peanmMsanyy HasbIBaeTCA uHKancyngyueti. VIHKaICynanus ABIA€TCA Xapak-
TEPHOIT 4epTOil 06bEKTHO-OPMEHTHPOBAHHOTO IIPOrPAMMIPOBAHNSL.

YIpaBjieHyue JOCTYIIOM OCYIIECTB/IAETCA IYyTEM YCTAaHOBKM OINpPEZENEH-
HOTO crenmduKaTopa JOCTYNa B OMMCAHMM KJIACCOB, MOJEN M MeTOHOoB. B
Java cymecTByeT fBa crenmmKaTOpa AOCTYHA I KJIACCOB M UeThIpe —
1A TIoTelt M MeTofioB. Bce oHM BMecTe ¢ 0671acTAMM BUSUMOCTU COOTBET-
CTBYIOIIMX 3IEMEHTOB IPOrpaMMBbl IIepednciIensl B Tab. 3.1, 3.2. YpoBHU
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O6/1acTh BUAMMOCTH private 1o ymom4. protected  public
TOT )K€ | TOT >Ke K/Iacc + + + +
MakeT | JPYTOil Kmacc - + + +
Apyroit cybkmacc - - + +
makeT | He cyOKmacc - - - +

Ta6muua 3.1. YpoBHM [OCTYIIA HOJIEN ¥ METOJOB

O6nactp BugMMoctu | mo ymomy.  public
TOT K€ [aKeT + +

TPYTOJ ITaKeT - +

Ta6nuua 3.2. YpoBHU JOCTYIIa KIaccoB 1 MHTepdeiicoB

HoCTyna 0603HAYAITCS CBOMM CIIELNVKATOPAMIL, KPOME YPOBHS JOCTY-
Ia «II0 YMOTYaHUIO», KOTOPOMY HMKAKOTO CIIELMaIbHOTO CIenudukaTopa
He COOTBETCTBYET.

[TpuBenéM HEKOTOpble PEKOMEHAALMY [0 MCHOIb30BAHNIO YIIPABIEHNUS
[OCTYIOM B Java-IIporpamMmax.

[1aBHOe HPaBWIO YIpPAaBIeHUA HOCTYIOM: HPU HPOEKMUPOBAHUU O7IA
8CexX IEMEHIN08 NPoZpaMMmbl credyem 3a0dsamv MAKCUMAILHO 0ZPAHUHEH-
HOITL yposeHb 00cmyna, NO3B0NITIOUAULL FMUM INEMEHMAM NPABUTILHO PYHK-
yuoHuposamy. YeM MeHblIle K/IACCHI 3HAIOT APYT O ApyTe, TeM 6OIblile LIaH-
COB OHJV MMEIOT OBITH VCIIONBb30BAHHBIMI IIOBTOPHO.

JIns moneit KIaccoB MCIONb3YeTCA JOCTYN private. [Ind yreHua u nsme-
HeHMVs VX 3HAYeHUIT M3BHE UCIO/Ib3YIOTCS CIIel[iaIbHble MeTOAbI (setter’sl 1
getter’sr), umernoiue crenudukarop gocryna public. Hampumep,

class MyClass
{

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

}

JaHHBII HOfXOp, AB/AETCA JOCTaTouHO rmbkuM. Hanpumep, Bcerza MO>XHO
ClieNaTh HEKOe IoJie TI0/IeM TOIBKO i YTEHNS, YAaIUB UM IPOCTO He pea-
JIN30BaB COOTBETCTBYIOMIMII setter, /I OTPaHMYUTh BO3MOXKHBIE 3HAUCHUA
I TIOTISA, BCTaBUB COOTBETCTBYIOLIYIO IIPOBEPKY.

Mertoppl Kmacca, umernnpe coenyukaTop pocryna public, o6pasyior
unmepdetic Kk danHbim 3TOTO Kmacca. TONbKO Yepes3 3TU METOAbI BHEIIHUe
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KJIACChl CMOTYT OOpaIaThbCst K JAHHBIM, MHKAICYIMPOBAHHBIM K/IACCOM, 1
TO/IBKO OHU OIPefe/s0T BO3MOXHbIE CITOCOOBI 00PabOTKY ITUX TAHHBIX.

[Ipu Hanmmuuy HacmenoBaHus (CM. 1. 4.1) crieryKaTopsl FOCTYyIA d7ie-
MEHTOB private M «I10 YMOMYaHMIO» YaCTO 3aMEHSIOTCA CHELMPUKATOPOM
protected, 4TOObI IO3BONTD HACIEFHUKAM K/Iacca MMETh HOCTYI K COOT-
BETCTBYIOI[UM 9/IEMEHTaM K/IaCCOB. Tak)Ke BO3MOXKHO IIPUMEHEHNEe TOCTYIIa
II0 YMOTYQHUIO, €C/IV BCS MePapXusi HAC/IE[HUKOB HAXOJUTCS B TOM JKe I1a-
KeTe, YTO U HAC/IeyeMbIiT K/Iacc.

JlocTyn IO YMOMYaHMIO MOXKET MCIIO/Ib30BATBCSA /IS CO3HAHMUSA ApyxKe-
CTBEHHBIX KJIACCOB, KOTOPBIE MOT'YT O6PAIaThCS K 3aKPBITHIM IIO/ISIM 1 Me-
TOfaM Apyr fgpyra. Takye [pyKecTBEHHbIE KIACChI PA3MEILAIOTCA B OTHOM
nakeTe. BO3MOXXHOCTH yIIpaBjIeHNsI JOCTYIIOM B 9TOM Ciydae Iubde, 4eM B
CIy4ae py>KeCTBEHHBIX K/1accoB B C++. OHAKO 37I0yHOTPEOIIATD 3TOI BO3-
MOXXHOCTBIO He PEeKOMEH[YeTCsI, IIOCKOIbKY APY>KeCTBEHHBIE K/IACChI OKa-
3bIBAIOTCSL CU/IBHEE CBSI3AHHBIMU JPYT C APYrOM, 4eM OOBIYHbIE, IOITOMY
M3MEHEHNsI B OfHOM K/IACCe MOT'YT HOTPe6OBaTh CEPbE3HBIX M3MEHEHMII B
APYTHX.

3.11. IIpnmep. PaccMoTpuM B KadecTBe IpUMepa KIACC «CTEK LIETbIX
4yicenn» CO CIeRyIolel peann3alyeit:

/** Knacc "cmex yenvix uucen” */
public class IntStack
{
private final int MAXLEN = 64; // maxcumanvHuiii pasmep cmexa
private int s[], size;
/** Koncmpyxmop no ymonuanuro */
public IntStack()
{
size = 0;
s = new int[MAXLEN];
b
/** Koncmpyxmop xonuii */
public IntStack(IntStack stack)
{
size = stack.size;
s = new int[MAXLEN];
for(int i = 0; i < size; ++i)
s[i] = stack.s[i];
}
/** Ilonyuenue pasmepa cmexa */
public int getSize() { return size; }
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/** 3anucv anemenma 6 cmex */

public void push(int e) { s[size++] = e; }

/** Ionyuenue anemenma us cmexa */

public int pop() { return s[--size]; }

/** IIposepka cmeka Ha nycmomy */

public boolean isEmpty() { return size == 0; }

}

CocTosiHNe CTeKa OIpefieNseTcs ero TeKyIuM (GakTU49ecKuM pasMepoM
size U cofiep)XMMbIM, XpaHAIVMCA B MaccuBe . I mons size onpenenén
Mmetop, getSize(), MO3BOMAOINUIT ONMTYYaTh TeKyImuil pasmep creka. Hemo-
CPEfICTBEHHOTO JIOCTYTIA K MaccuBy s HeT. O6palieHne K HeMy MOXKeT OCy-
I[ECTBIATHCA TONMBKO depe3 metons! push(), pop(), isEmpty(), kotopbie B
COBOKYIIHOCTH C MeTOfioM getSize() 1 [BYMs KOHCTPYKTOpaMM KJIacca oIpe-
mensoT MHTepdelic K faHHBIM cTeka. OTMETUM, 4TO, [/IA TOTO YTOOBI HC-
H0JIb30BaTh KJIACC, HEOOXOAMMO VIMETDb JIMIIb CUTHATYPbI 9TUX METONOB U
OIVICaHMe TOTO, KaKie OIlepallyl OHU OCYIIeCTB/IAIOT. BHyTpeHHMe feTanm
peaM3ary Ipy TAKOM HOAXOAE CKPBITHI U C JIETKOCTIO MOTYT ObITH M3Me-
Henbl. Hampumep, MOXXHO 3aMeHUTb MAacCUB § IBYCBSISHBIM CIIICKOM, U 3TO
HMKaK He OTPasUTCA Ha KJIAccax, MCIonb3ymoumx knace IntStack.

3.12. CpaBHeHue o0bekToB. CraHmapTHas oIepanus Java == ocCy-
IEeCTBIIACT CPABHEHUe CCbioK HA 00vekmbl. OTHAKO, KaK NPaBUIO, TpedyerT-
sl cpaBHeHHUe 00BEKTOB He IO CCBUIKAM, a M0 ux codepicumomy. [Ijis aToro
IpefHa3HaYeH METOT,

‘ boolean equals(Object obj)

ompenenéHHblil B kmacce Object (cMm. m. 4.1) ¥ IOTOMY COflep>KaLIUiICS BO
BCex Kaccax Java. Peanmsanmus 3Toro MeToza 1Mo yMOMYaHUIO QYHKI[MOHNU-
pYeT Tak ke, KaK U OHepalus ==, T. €. CPABHUBAET OOBEKTHbIE CCHUIKIL.
[IporpaMMICT JO/DKEH IepeOlpeNe/InTh 3TOT METOL TaK, YTOOBl OH OCy-
IeCTB/ISI CpaBHeHMe TpebyembiM o6pasom. Hampumep, mis ximacca Point
(«TOYKa IIOCKOCTM»), COEPIKALETO fIBe LIeOYNCIeHHbIe KOOPAMHATDL X U
Y, COOTBETCTBYIOIINII METOJ, MOXHO pealn30BaTh CIEAYIOIIM 00pa3oM:

public boolean equals(Object obj)
{
if(!(obj instanceof Point))
return false;
Point ¢ = (Point)obj;
return x == cX && y == c.y;
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Ecny B mporpamme MCHOMb3YIOTCS CTaHAAPTHbIE KIACChI-KOHTEITHEPDI
(cM. 1. 8.1), 06BI4HO TpebyeTCs mepeorpefennuTh He TOMBKO MeTor equals(),
TO TaKXXe METO]

| int hashCode()

KOTOPBIII BO3BpAllaeT X3UI-KOf O0beKTa. Xol-Koh 00beKTa — 3T0 Lieoe
9MCTI0, KOTOPOE BBIYMC/IAETCS HA OCHOBAaHUM COCTOSIHUA oObekrta (comep-
JKMMOTO ero 1o71ei). PABHBIM 06'bekTaM (T. €. 06'bEKTaM, JI/Ist KOTOPBIX METO]I
equals() BosBpamlaeT 3HaYeHue true) JOKEH COOTBETCTBOBATh OfMH 1 TOT
JKe X3I-KOZ,. /ISl HepaBHbBIX 06'BEKTOB XOII-KOMbI He 00s13aHBI OBITH HEPAB-
HBIMI, OBHAKO K 9TOMY CJIeAyeT CTpeMuthcsi. Kpome Toro, ciegyer yuursi-
BaTh, YTO 4eM (ojlee PaBHOMEPHBIM SIBJISETCA PacIpefe/ieHNe XOII-KOLOB
00'beKTOB, TeM BBILLE OYIET IPOU3BOANTEIBHOCTD BCTPOEHHBIX KO/UIEKIINIL,
VIX MICIIOZIB3YIOLIMX (MHOXECTB 1 aCCOLMATUBHBIX MACCUBOB).

Ina paccMoTpeHHOro BbIlle Kaacca Point MOXXHO ompenenuTb MeTOX,
hashCode() cregyromum ob6pasom:

int hashCode()
{

return x + y;

3.13. OGEpTKYM NPpUMUTUBHBIX THIIOB. Kak y>ke 0TMeuanoch, mepeMeH-
HbI€ IIPIMUTVBHBIX TUIIOB B ]ava He SBIAITCA 00beKkTaMi. B HEKOTOPBIX
CIy4asx, OGHAKO, TpeOyeTcsi MX MpefcTaB/IeHne Kak 06beKToB (Hampumep,
IJIs1 XpaHEeHUs B KOHTelHepax, cM. 1. 8.1). [l 9Toro ucnonb3ymTcs Tak Ha-
3bIBaeMble 00EPMKU NPUMUMUBHBLX UNO06 — KIIACCHI, NHKAIICYTUPYIOLIe
OPUMUTUBHbIE TUIIBL.

ﬂ}'[}{ Ka>Xaoro n3 BOCbMI IPYMUTNBHBIX TUIIOB onpenenéH COOTBETCTBY-
01Nt eMy Kmacc-06épTka. Ilpu cosfaHmm 9K3eMIULIPOB TAKUX TUIIOB 06&p-
TBIBaeMbI/I 00beKT HepelaéTcsa B KOHCTPYKTOP COOTBETCTBYIOILErO KIacca:

Byte(byte value)
Short(short value)
Integer(int value)
Long(long value)
Float(float value)
Double(double value)
Character(char value)
Boolean(boolean value)
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Kpowme Toro, Bce kmacce-06éptku, kpome Character, nMeI0T KOHCTPYKTOPBI
¢ aprymenToM tuma String. OHU OCYILIECTBAIOT NpeobpasoBaHue CTPOKU
K COOTBETCTBYIOLEMY NMPUMUTVBHOMY THUITy M OOEPTBHIBAIOT IOTy4EHHBIN
pesy/bTar.

Bce kmaccel-06€pTky mepeonpernensior MeTopbl equals(), toString()
(cM. 1. 3.12), a Tarxoke peamu3syioT uHTepgeric Comparable<T> (cum. 1. 8.4).

[is BbImoNHEHMsT 0O6paTHOrO MpeobpasoBaHmst OT 06BEKTOB-00EPTOK K
HPYMUTUBHBIM TUIIAM UCIOIb3YIOTCS METO/bI

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

BBI3bIBAEMblE HA COOTBETCTBYOLINX oObekTax. Haunuas ¢ Bepcun Java 1.5,

60/IbIIAst YaCTh TAKMX HPeoOpasoBaHMIl IIPOU3BOSUTCS aBTOMATHYeCKH. Bee

KJTacChI-00€PTKY ABMIAIOTCS HeusMeHseMbIMy (immutable).
Kraccpi-06€pTKm cofiep>kar Tak>Kke CTaTUYECKIe METOBI

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

KOTOpbIEe MOTYT WCIIONIb30BATbCS I IMpeoOpasoBaHMsA CTPOKU K IIPUMU-
TUBHBIM THIIaM. B ciydae, eci mpeo6pasoBaHye OCYILeCTBUTD He YHAAETCH,
BbIOpachIBaeTcs uckmodeHre Tuna NumberFormatException.
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4. HacnegoBanue u nonumopdusm

4.1. HacnenoBaume. Hacnedosanue — 3T0 MeXaHU3M IOCTPOEHUsI HO-
BBIX K/IACCOB Ha OCHOBE yXKe CYyIIeCTBYIOIuX. IIpy 9TOM Hac/lIefHUKN Kiac-
ca (cy6Knaccor) HOMYIAOT CBOMCTBA M (PYHKIIMOHATBHOCTD K/IACCA-POSITES
(cynepknacca) n VIMeIOT BO3MOXXHOCTb M3MEHSATH M PAcIMpsATh uX. Mexa-
HJ3M HaC/IeOBAHMs UCIIONb3YeTCs A/Isl CO3HaHusI 60/ee YaCTHBIX, CIeljya-
JM3MPOBAHHBIX K/IACCOB TI0 CPABHEHUIO C CYIEPK/IACCOM.

Jna Toro 4ToOBI OOBABUTL K/IACC HACIETHUKOM HEKOTOPOTO APYIOro
KJIacca, MCHO/Ib3YeTCsl K/II0YeBOe CTI0BO extends C IOCIEAYOLIVM MMeHEM
Hac/IefyeMoro Kiacca, fobasiseMoe B 00bsIBIEHNME KIacca:

‘ [ cneyugp_odocmyna | class uma_cybxnacca extends umsa_cynepknacca

B Java momyckaeTcst Hac/leoBaHMe TOMBKO OT ofHOro Kimacca. Cybkmacc
Hac/eflyeT BCe MO/ M METOABI CYIepK/Iacca, OJHAKO Te U3 HUX, KOTOpbIe
06BABNIEHBI O cHenyUKaTOpaMy JOCTYyIa private u 1mo ymomdaHuio (Io-
CTIefiHNe, TONMBKO eCNy CyOK/IacC HaXOAMTCA BHE IIaKeTa, CONeprKallero Cy-
HepPK/Iacc), OKa3bIBAIOTCA HEJOCTYIIHBIMY /LA CyOK/Iacca.

Cy6ximacc MOXeT HepeoIpene/sATh MO ¥ METOAbI CyIlepKiacca. B atom
Cydae JOCTYH K POAMUTEIbCKUM IOMAM U METOJaM 3aKPBIBAeTCSA M MOXKET
OCYILECTBIIATBCA TONBKO U3 METOHOB CyOK/Iacca IOCPeICTBOM KTIOYeBOTO
C7I0Ba super, CMHTaKCHC KOTOPOTO COBIIAflaeT C CMHTAKCVMCOM ABHOTO 06pa-
IIeHNA K 9/IeMeHTaM TeKyIero sk3eMIvripa dyepes this. Hanpumep, cnenyto-
muit pparMeHT Kofia IOKasbIBaeT BbI30B MeTofa overridenMethod cymep-
K/Iacca 13 OGHOMMEHHOTO MeTofia CyOKIacca.

public void overridenMethod()
{

super.overridenMethod();
Y/
}

ITpu nepeonpepneneHny Mojei ¥ METOJOB BO3MOXHO M3MeHeHe crenudu-
KaTopa JoCTyIa Ha 6ojee mupokuit (private Ha mM060it Apyroit; O yMoT4a-
HMIO Ha 00011 APyroit, KpoMe private u T. .).

KoHCTpyKTOpBI He HAC/IeNYIOTCA, OBHAKO KOHCTPYKTOPBI CYOKIIaccoB 06:-
3aTe/IbHO BBI3BIBAIOT KOHCTPYKTOPHI CBOMX cyIepknaccos. IlocmenHee Mo-
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JKeT IPOUCXOANUTh SABHO (IJI 9TOTO IIepBBIM ONEPaTOPOM KOHCTPYKTOpa
TO/DKEH ObITh BBI30B KOHCTPYKTOpPA CyINepK/Iacca depes super) 1 HesBHO
(B 9TOM ciy4ae MPOMCXOANT BBI3OB KOHCTPYKTOpaA II0 yMOMTYaHMI0). Beisos
KOHCTPYKTOPOB POAUTENbCKUX KJIACCOB IIPOUCXOAUT CBEPXY BHUS IO IEPEBY
HaC/IefOBaHIL.

B crepyromem mpuMepe Ha OCHOBe KyIacca «SIUK» co3maércst boree ce-
[MaTM3MPOBAHHBIN K/IAcC «SLIMK C BECOM», KOTOPBIN H06aByseT HOIOI-
HUTETIbHOE TI0JIe «BEC» M METOf, [JIA €ro IOTy4YeHNs, a TaKXkKe JICIOIb3yeT
BBI30BbI KOHCTPYKTOPOB CyIlepKIacca.

/** Knace "Tugux”" */
class Box
{
/** Pasmepur auguxa ¥/
protected int width, height, depth;
/** Getter'vi ¥/
public int getWidth() { return width; }
public int getHeight() { return height; }
public int getDepth() { return depth; }
/** OcnosHoti koncmpykmop */
public Box(int w, int h, int d) { width = w; height = h; depth = d; }
/** Koncmpyxmop ons kyb6a */
public Box(int size) { this(size, size, size); }
/** Memoo eviuucnenus o6vema */
public int volume() { return width * height * depth; }
t
/** Knacc "Suwux ¢ secom” */
class BoxWeight extends Box
{
/** Bec suguka */
protected int weight;
/** Getter ons weight */
public int getWeight() { return weight; }
/** Ocnosnoti koncmpyxmop */
public BoxWeight(int w, int h, int d, int wg)
{
super(w, h, d);
weight = wg;
}
/** Koncmpyxmop 0ns kyb6a */
public BoxWeight(int size, int wg)
{
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super(size);
weight = wg;

}

Ecmu B ommcanmm Kjmacca CymepkiacC Ajsl HETO He OIpefieNi€H, TO IO
YMOJTYaHUIO IPOM3BOANTCA HaclefoBaHe oT 6ubmoredHoro knacca Object.
ITOT KJIacC MpefCTaBIIAeT co00Jl KOpeHb MepapXuyl HaclefoBaHuA B Java 1
COTEPXXUT MeTOAbI, HeOOXOAMMBIe I KOPPEKTHOTO (YHKIVOHMPOBAHNA
JVM, a TaxKe METOZbI, BBIIOJHAIOLME TaKle PACIPOCTPaHEHHbIE OIepa-
MM, Kak IpeoOpas3oBaHye K CTpoke (I. 6.3), cpaBHeHNe OOBEKTOB Ha pa-
BeHcTBO (1. 3.12) u T. 7.

4.2. Orpannuennue u GpopcupoBaHne HacregoBanus. Ecim Metor 06b-
sBreH co crenudukaropom final, To ero mepeomnpefeneHne 3amnpeniaeTcs.
Ecmu xe co crenmguxaropom final o6bABIeH KIacc, TO 3alpeliaeTcs Ha-
C/Ie[lOBAHIE OT TAKOTO KIacca.

OTxenbHbIE METOMBI K/TacCa MOTYT OBITh OOBSBIEHBI AOCTPaKTHBIMM. B
9TOM CIy4ae OHU OODBABIAITCS cO crerukaropom abstract u He uMeroT
Tenma:

‘ abstract void abstractMethod();

Takue MeTOIbI TO/KHBI 006513aTe/IbHO MepeolpefeNAThCA B cybKmaccax. Ecmu
KJIacC COZIEPXKUT XOTs OBl OfMH aOCTPAKTHBI METOJ, TO OH TAaKXe JO/DKeH
OBITh 00'BABIEH aOCTpaKTHBIM. B 3TOM ciydae 3amperjaercs co3faHue 00b-
eKTOB JJaHHOTO K1acca. YToObI MMeTh BO3MOXXHOCTD CO3/IaBaTh SK3eMIULAPBI
CyOK/IacCOB TAaKOTO K/Iacca, ClIefyeT peann3oBaTbh B HUX BCe aOCTPaKTHBIE
MeTopbl cymepkiacca. Ecim cybkiace peanusyeT He Bce aOCTPaKTHbBIE METO-
IBI CyNepK/Iacca, OH TaKXKe JO/DKEH OOBABIATbCA aOCTPAKTHBIM.

4.3. lommmopdusMm. [lonumopdusm — 3TO MEXaHU3M, KOTOPBIIT TO3BO-
nAeT obpalarbcs K 00beKTaM, YHACTeIOBaHHBIM OT OffHOTO K/Iacca, KaK K
obbexTam 3TOro Kmacca. Ilpyn TakoMm obpaieHnu K 06beKTaM CyOKIaccoB
OHI PearupyroT CrrocoOoM, OIpefeIEHHBIM B COOTBETCTBYIOLIEM CyOKIacce,
a He B POUTENIbCKOM Kyacce. B 9TOM ciydae MeTOfbI, OLIpefie/IEHHbIE B CY-
nepkiacce, 00pasyT eOuHbili uHmepdetic 0ocmyna Kk daHHbIM 6cex cyOKnac-
co8. TlomMopdu3M sIB/ISIETCS OHIM U3 CAMbIX MOIIHBIX CPEZICTB 00'beKTHO-
OPVEHTVPOBAHHOTO IPOTPAMMUPOBAHISI, IIOCKO/IBKY OH II03BOJISIET €AVHO-
06pa3Ho 0OpabareiBaTh HAGOPHI 0OBEKTOB, IIPUHAMIEKAIINX PA3TNIHBIM
KJ1accaM, IIpU4YéM BBIOOD peannsaliuy TOV VTN MHOI OIepALUy OCYIIeCTB-
JIeTCsl aBTOMAaTHYeCK) Ha OCHOBAaHMY THUIIA JaHHBIX 0ObeKTa.
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Peanusanms nonumop¢usma B Java OCHOBaHa Ha C/IEHYIOL[UX IIPaBUIAX.

1.

Ccplika Ha 06BEKT K/acca MOXKeT OBITh IIpMBEeHa K CChIIKE Ha 00D-
eKT /II060r0 U3 K/IACCOB, HAXOMALIMXCS BbIIIEe JAHHOTO B MepapXuy Ha-
cregoBaHysL. ITO IpeobpasoBaHye SBISETCS PACLIMPSIONIVM M MOXKET
MPOM3BOUTHCsT aBToMaTndecku. Ob6paTHOe mpeobpasoBaHye TaKXKe
MOXeT OBbITh IPON3BEIEHO, HO OHO BBIIIOHSETCS BCEra ABHO. [Ipn
HOIBITKE IPUBECTU OOBEKTHYIO CCBUIKY K HEZOIYCTUMOMY THUILY BO3-
HIUKaeT oumoKa. [Isi pOBepKy HOMYCTUMOCTH IpeoOpasoBaHus MO-
XeT ObITh MCIIOIb30BaHa oneparys instanceof:

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

Ecu HeKOTOpBIe 3 METOROB CyIepKacca ObUIM Iepeorpefie/ieHbl B
cyOKIacce, TO npu 06paueHul Kk SMum memooam oaxce nocpeocmseom
ccoiku Ha 00vexkm cynepkaacca 6ydem nNpoucxoOumv 6vi306 UMEHHO
nepeonpeoenéHHbIX Memooos. ITO OTINIAETCS OT PeaTU3ALNN TION-
Mopdusma B C++, rie obpalieHe K IepeonpeeléHHbIM METOAaM B
OIMCaHHOI cuTyaryy GyfeT IPOMCXOAUTD IMIIb B TOM C/Iydae, KOrja
COOTBETCTBYIOLI/Ie METOMBI OBIIN OOBSAB/IEHBI BUPTYaIbHBIMIL.

Paccmorpum npumep. ITycTb ects 6a30BBIil KIACC «TeoMeTpudecKast Gpu-
rypa». OH comepXuT MeTox area(), IMpefHasHAUEHHDI [/ BBIYMCICHMS
wiomanyu ¢urypsl. Kaxaplit n3 cybkmaccos Kmacca «purypa» mepeornpefe-
€T 9TOT METOJ TaKMM 006pa3soM, YTOOBI BBIYMCIIANIACDH IUIOMANb COOTBET-
CTBYyIOLIel! purypsl.

CcpinKy Ha CO3[aBaeMble 9K3eMIULIPBI KIACCOB KOHKPETHBIX GUryp co-
XPAHSIOTCS B MACCUBE CCBUIOK, MMEIOIUX TUII «(DUTypar, a 3aTeM eAUHO00-
pasHo 06pabaThIBAIOTCA: A/IsI KKHOI PUIYPBI BBIBOGUTCS €€ rroians. [1pn
3TOM HMKAaKMX IIPOBEPOK TUIOB QUIYp He TpebyeTcs, A/ KaXaoil GUrypsl
ABTOMATIIECKY BbI3bIBAETCS HY)KHBIL METOJ,.

{

}

{

/** Abcmpaxmuutii knacc "Teomempuueckas pueypa” */
abstract class Figure

/** Memod eviuucnenus naousaou gueypot */
abstract public double area();

/** Knacce "Ipamoyzonvrux” */
class Rectangle extends Figure

private double a, b;
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public Rectangle(double a, double b) { this.a = a; this.b = b; }
public double area() { return a * b; }
}
/** Knacce "kpye" */
class Circle extends Figure
{
private double 1;
public Circle(double r) { this.r =r; }
public double area() { return Math.PI *r * 1; }
}
/** Knacc "mpeyzonvrux” */
class Triangle extends Figure
{
private double a, b, ¢;
public Triangle(double a, double b, double c)
{
this.a = a; this.b = b; this.c = ¢;
}
public double area()
{
doublep=(a+b+c)/2;
return Math.sqrt(p * (p - a) * (p - b) * (p - ©));
1
}
public class FiguresPolymorphism

{

public static void main(String args[])

{
Figure f[] = new Figure([3]; // maccue o6vexmmuvix ccoinox
f[0] = new Rectangle(2, 3);
f[1] = new Triangle(3, 4, 5);
f[2] = new Circle(1);
for(int i = 0; i < flength; ++i)

System.out.println(f[i].area());

}

4.4. Nnrepdeiicpl. B Java He momyckaeTcs HaclefOBaHKe OFHOTO KJIac-
ca oT HecKonbKux. OFHAKO CYI[eCTByeT OTPaHMYEHHBINI aHAJOT MHOXe-
CTBEHHOTO HAC/IEOBAHS B BUAE MHONECHBEHHOTI Peanu3anut 00HUM Kac-
com Heckomvkux unmepdeticos. OYHKIMOHATBHO MHTepdeiichl 6MM3KM K
abCTPaKTHBIM KJIaccaM C OINpefe/éHHbIMM OTPaHMYEHMAMY ([OMYCKAIOTCA
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TONIBKO a0CTPAKTHbBIE METOLBI M TOIBKO CTATUYECKNE IIOTIsI), OAHAKO 0601
KJIACC MOXeT pedanu306vi6amv (aHAJIOT HAC/IENOBAHMs) HECKOIbKO MHTEp-
¢ericos.

It 06bsABIeHNsA NHTepdelica UCIONb3YeTC s CAeAYIOLNIT CHHTAKCIC:

‘ interface umsa_unmepdeiica [ extends cnucox_umén_unmepdpeiicos_npeoxos ]

Bce meropmpr mHTepdeiica HessBHO MOMydalT crerydukatop abstract
public, a Bce nepemenHsle nnTepderica — crennduxarop final static public
M JO/DKHBL OBITH Cpasy >Xe MHMUIMAIN3MPOBAHBL. VICIonb3oBaHye [Pyrux
crienuuKaTOpoB KOCTYIA B MHTepdeiicax He JOMYCKAETCS.

JTro6oit Kmacc MOXeT peaqn3oBaTh M060e KOMNIECTBO MHTEPQENICOB.
Lt 06bsiBIIeHNsT KTacca, peannsyIoliero OgH Wiy HECKOTIbKO MHTepdeli-
COB, MCIIO/Ib3YETCsI CIEAYIOLVIT CUHTAKCIC:

[ cneyugp_odocmyna ] class uma_knacca [ extends umsa_cynepxnacca |
implements cricox_yMmeH_unTepeitcon

OJeMeHTHI CIIUCKa MIMEH MHTepdeiicoB pasaenarTcs sanaTeiMu. Ecimu kmace
00BABIIEH KaK pealM3yLVii HeKOTOpble MHTep(delichl, OH JO/DKeH b0
peaM30BaTh BCe METOMbI, OOBSIBIIEHHBIE B 9TUX MHTep(ericax, mbo ObITh
abCTPaKTHBIM.

4.5. Nnrepdeiicapie ccpiikn. [Toqo6HO BO3MOXKHOCTY IIPUBEIEHISI
CCBUIKM Ha 00'bEKT Kyacca K CChUIKE Ha 0ObEKT ero CyIepKacca, CyLiecTBy-
€T BO3MOXXHOCTD IIPMBEEHIS TAKOJ CCBIIKM K CChUIKE Ha /TI000I 13 MHTep-
¢elicoB, KOTOpble peanuayeT Kmacc. Takye cCBUIKYM BeAyT cebs abCOMOTHO
aHATIOTMYHO CChIIKaM Ha 00BeKThI aOCTPaKTHBIX KmaccoB. Hampumep:

interface Ifcl
{
void f();
}
interface Ifc2
{
void g();
}
class MyClass implements Ifcl
{
public void f() { };
public void g() { };

}
public class InterfRef
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public static void main(String args[])

{
MyClass m = new MyClass();
Ifcl ir = m; // npusedenue x unmepdeiicHoti ccolne
ir.f(); // evi306 Memooda uepes unmepgeticHyro ccoaxy
// ir.g(); // nedonycmumo! unmepdetic Ifcl ne codepmcum memooa g()
/1 ((Ifc2)m).g(); // nedonycmumo! MyClass ne peanusyem Ifc2
((MyClass)ir).g(); // o6pammoe npeobpasosanue k ccoinke Ha MyClass

4.6. PekoMeHJanMy MO MCHOTH30BAHUI0 HACTETOBAHUA U MOTUMOP-
¢usma. Ilpu paspaborke mepapxmm KIaccoB CIEyeT CTPOUTh JepeBO Ha-
CIe[OBaHNA B COOTBETCTBMM C IPUHINIIOM: CYOK/IACC A6TIAemCs 60nee 4acm-
HbIM, CNeUUATUSUPOBAHHDBIM KIACCOM NO OMHOUeHUw K cynepknaccy. Heco-
OmofeHe TOr0 MPYMHINIA IPUBOSUT K CepbE3HBIM OIIMOKAaM IIPOEKTHUPO-
BaHMs, IPOSABJAIOIUMCS B CUJIBHOM CBSA3SHOCTYM KJIACCOB, HEOYEBMIHOCTHU
B3aMMOOTHOILIEHWIT MEXAY HUMY U 3aTPY[HEHUM IIPOEKTUPOBAHM Ha I10-
CIeNYIOIIUX STallaX.

Hecmotpst Ha 04eBUAHOE CXOCTBO aOCTPAKTHBIX K/IACCOB 1 MHTEpdeTi-
COB, X Ha3Ha4YeHIle, BOOOIIe TOBOPSI, SIB/ISIETCS HECKOTIBKO PasInyHbIM. A6-
CTPAKTHBII KJIaCC MPEACTABIIACT CO60iT aOCTPAKTHYIO CYLIHOCTD, CYLIHOCTb,
JeTanmy KOTOPOJ He KO KOHIIA OIMCAHBL B cuy eé obmHocT!. B oTmune ot
KIacca MHTep¢elic — 9TO He CYIIHOCTD, a, CKOpee, Ha0Op IOTeHI[aTbHBIX
BO3MOYXHOCTeIT, KOTOPbIE MOTYT ObITh pea/M30BaHBI PA3/IIMIHBIMU KITACCAMIL,
He UMEIIMI MEeXY cO00I1 HIYIETo 001Iero KpoMe 3THX BO3MOXKHOCTEIL.

HacnenoBanue noggepxuBaeT monuMopQpusM «reHeTHIeCKM» 00X Me-
topioB. ITonuMopdu3M e MeTOROB, UMEIOLNIL APYTYI0 IPUPORY, AO/DKEH
OBITh peann30BaH NOCPeACTBOM MHTepdericoB. IIprmepoM MOXeT CIyKUTb
unrepgeiic Comparable<T> (cm. m. 8.4). OT0T UHTepdelic MOXET OBITH
peaM30BaH MIObIM KIACCOM, JOIYCKAIOIVM YIOPSOYeHNE CBOUX 9K3eM-
IJIAPOB. B TO ke BpeMsi MpefIooKeHre O TOM, YTO BCe 0OBEKTHI, FOITYC-
Kalollye CpaBHeHMe, HO/DKHBI ObITh CYOKIAaccaMy OFHOTO KJIacca BBITTIALUT
HECOCTOATENbHBIM.
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5. O6padoTKa UCKITIOYEHMII

5.1. KoHuenuus ucknodennii. VICKTI0YeHUs IPERCTABIAIT COO0It 00b-
€KTHO-OPMEHTUPOBAHHbIN MeXaHN3M 0OpabOTKMU MCKITIOUUTENbHBIX CUTYA-
LUI1 TIPY BHIIOJIHEHNY TIPOTPaMMBbL. ITOT MEXAHM3M I03BOJIsIET 06pabaThI-
BaTb TaKye CUTyauuu 6ojee MPOCTHIM U KOHIENITYaNTbHO SCHBIM CIIOCO60M
[0 CPaBHEHUIO C TPAJULMOHHBIMM Crtoco6amy 06paboTKM ommOOK, TaKu-
MM KaK BO3BPAaT CIIELMATbHBIX 3HAYEHMI WIM VCIIONb30BaHMe (QYHKIMIL
setjmp() u longjmp() B C.

Hckniouenue — 06'beKT, KOTOPBILIL 8b16pacbiéaemcs IPOrPaMMOIL IIPU BO3-
HMKHOBEHUM UCK/TIOYNTENbHOI cuTyaryu. O6BIYHO OH MHKAIICY/TUPYET O~
caHIe 3TOJ CUTyaluu. BeIGpollleHHOe UCKITIOUeHNMEe /106U HEKOTOPBIIL 06-
PaboTUNK — IIPOrPaMMHBIIL 610K, OCYIIeCTBIAIONINIT 0O0pabOTKY UCKITI0UN-
TeNbHO cutyanym. Ilocne BpinonHeHNs 06paboTYNKa yIpaBieHue Iepefa-
€Tcs Ha ollepaTop, HEIIOCPeCTBEHHO CIeAyIoIuil 3a o6padoTunkoM. Takum
06pa3oM OCyIIeCTB/IAETCS EPeXOf U3 OFHOI YacTy IPOTPAaMMBbl B [PYTYIO
C BBIIIO/THEHMEM HEKOTOPBIX CIeEaNbHBIX HeVICTBUIL, 3aK/IIOYEHHBIX B 00-
paboTuMKe UCKIIOYNTENTBHOM CUTYALIUN.

5.2. BpiGpaceiBanme u 06pa6GoTKa UCKIHOYeHit. [[/1s1 TOro 4TOObI BbI-
OpOCUTD VICK/IIOUEHNE, UCIIONIB3YETCST CIERYIOLINI CYHTAKCHUC:

‘ throw o6 beKT-UCK/II0UEHNE;

O6bIYHO 0ODBEKT-UCKITIOUEHNE CO3[aéTC HEMOCPECTBEHHO B OlepaTope
throw, Hanpumep:

‘ throw new NullPointerException();

Omnepatop, BbIOpachIBAOLINIT ICKTIOYEHNE, JO/DKEH HAXORUTHCS BHYTPU
CIeLMATbHOrO 67I0Ka try, HelmoCpefCTBEHHO 3a KOTOPBIM pacIIONaraoTcs
006pabOTYMKIM MCKITIOUEHMIL:

try
{

0nepamopvl_sblOpacviearuiue_UCKaoUeHUs

}

catch(umsa_knacca_ucknroueHus NMsi_TilepeMeHHOI)

{
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meno_o0pabomuuxa_uckmoueHus

}
[ .Iir;aliy
{

onepamopol

bl

Ecnu HexkoTOpBIiT omepatop 6oka try BbIOpachiBaeT MCKIIOUEHME, TO BCe
JanbHeIIe OTIePaTOPbI 9TOr0 6/I0Ka He BBIMOTHIIOTCS Y HAYMHAETCS TOVCK
06paboT4MKa, B 3ar0I0OBKEe KOTOPOrO YKa3aH THUI, COBIAJAIONINI C TUIIOM
BBIOPOIIEHHOTO 00BEKTa-UCKIIOYEeHNs, TNO0 TUI, HACTEFHIKOM KOTOPOTO
(He 06s13aTeIPHO HETIOCPEICTBEHHBIM) OH ABJLAeTCA. [ToMCcK ocyIecTBIAeTCA
0 CTIERYIOIIMM TIPaBUIAM:
® eC/u OllepaTop, BEIOPOCUBILNIT MCK/IIOUEHIIE, He HAXOJUTCS B try-6/1o-
Ke, TO TIPOMCXOAUT BBIXOJ, U3 METOMA U MPOJO/DKeHNe TONCKa obpa-
60T4YMKa B BBI3bIBAOIEM MeTOfIe (3TO MOXKET IIOBTOPATHCS HECKOIBKO
pas, I0Ka OfVH M3 OMePaTOPOB, BHI3BIBAIOINX METON, He OKaXXeTCs B
6rmoke try);
e 06paboTumk nietcs cpenyu catch-6710K0B, HETIOCPEACTBEHHO CIENYIO-
IIMX 3 JAHHBIM try-6/10KOM;

® eCy TOAXOpsAIIero o6paboTuMKa He HaXOAMTCS, HOMCK HPOJOKa-
etcst cpeny catch-6/10K0B, OTHOCSIIMXCA K BK/IIOYAOIIEMY try-0/I0Ky
" T. 7. (IpM 3TOM TaKXKe MOXXET IPOMCXONUTD BBIXOJ, 3 OFHOTO WM
HECKO/IbKIX METOJOB);

® eCy MOAXOMsAIEro 06paboTynka He HaXOQUTCS BOOOIIE, MCKITIOYe-
HIe JIOBUT 00pabOTYNK 10 YMOTYaHNUIO, KOTOPBIII Ile9aTaeT OIMMCaHue
UCKJIIOYEHNA, TPACCY CTeKa M 3aBepllaeT paboTy IpOorpaMMBL.

Ecmn nopxopsmmit 06paboOTYNK HalieH, TO OH BBIMONHATCA, [IPUIEM
00BEKT-MCKITI0UEHIe TTepeaéTcsi 00paboTUNKy B KauecTBe aprymeHTa. Ilo
OKOHYaHMM BBIOJHEHNs 00paboTYMKa yIpaBieHNe IepeaéTcs Ha onepa-
TOP, HEITOCPECTBEHHO CIIERYIONINIT 3a BceMy 6710KaMu catch, HaxopAmmmu-
cs1 mocrie 6710Ka, 06paboTaBiero NCKIYEHNe.

O6paboTUNKN UCKTIOUEHNII-CYOKIACCOB HO/DKHBI HAXOAUTHCS O 06pa-
OOTUYMKOB MCKTIOYEHNUII-CYIIEPKIACCOB, TaK KaK MHAYe BCE TaKle MCKIode-
HIsL 6YDyT 06pabaThiBaThCsa 06PabOTIMKOM MCKITIOUEHUII-CYIIEPKIaCcCOB U
BO3HMKHET HeJOCTYIIHBII KO,

ITpu Hamany 6710kKa finally onepaTopbl 9TOro 6/10Ka BBIIOMHAIOTCA He3a-
BUCHMO OT TOTO, OBIIO /I VICK/TIOUEHE BHIOPOIIEHO VI HET:
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® eC/IM UCKTIoYeHNe IPpousolio u 6sr10 obpadorano, 610k finally Bori-
[IO/THAETCSI TTIOCTe 06pabOTUNKA VCKTIOYeHNIT;

e ecmu 06paboTuMK He ObIN HatifeH, To 670k finally BoimonHseTcs mepen
IIOVICKOM 00paboT4MKa BO BK/IIOYAOleM 0/10Ke;

® eCu BBIXOR 13 try-670Ka ObUI BBIIOTHEH IIOCPEICTBOM OIlepaTopa
return, To 6710k finally BeimoHsieTCs Iepes BHIXOLOM M3 METOJa.

5.3. IIpumep. PaccMoTpum npumMep, ABIAIOIINIACA yIy4LIEHNEM IIPUMe-
pa us 1. 3.11. JlTanHas peanmsalns KlIacca «CTEK LIE/IbIX YMCET» BBIIIONHAET
HPOBEPKY IPaBUIbHOCTY AEJICTBUI, BBIIIOMHAEMBIX CO CTEKOM, M BBIOPACHI-
BAaeT VCKIIOYEHN B CTydae OMMUOOK.

/** Knacc "cmex uyenvix uucen” ¥/
class IntStack
{
private final int MAXLEN = 64; // makcumanvHuiil pasmep cmexa
private int s[] = new int[MAXLEN], size = 0;
/** Honyuenue pasmepa cmexa */
public int getSize() { return size; }
/** 3anuce anemenma 6 cmex ¥/
public void push(int e)
{
if(size < MAXLEN)
s[size++] = ¢;
else
throw new RuntimeException("Tlepenontenne crexa");
}
/** Ilonyuenue anemenma u3 cmexa */
public int pop()
{
if(size != 0) return s[--size];
throw new RuntimeException("B creke HeT amemeHTOB");
}
/** IIposepxa cmeka Ha nycmomy */
public boolean isEmpty() { return size == 0; }
}
public class IntStackExample
{
/** CHamue n 57eMeHMo6 ¢ 8ePULLHbL CINEKA U 661600 UX HA dKpaH ¥/
static void popAndPrint(IntStack st, int n)

{

for(int i = 0; i < n; ++i)
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System.out.println(st.pop());

}
/** Touka éxoda 6 npoepammy */
public static void main(String args[])

{

IntStack st = new IntStack();

try

{
st.push(3); st.push(5); st.push(7);
popAndPrint(st, 4);

1

catch(RuntimeException e)

{

System.out.println("Beibpoureno nckmoyenue: " + e);

}

Mertop main() kmacca IntStackDemo cospaér sxsemiuisip knacca IntStack
U TIOC/IEfIOBATEe/IbHO ITOMEIIAeT B HETO TP 97IeMEHTa, a 3aTeM BBI3BIBACT Me-
tof; popAndPrint(), KOTOPBII IIBITAETCS CHATD CO CTEKA YETHIPE ITIEMEHTA.
ITpu mombITKe CHATH YeTBEPTHIN 37eMeHT B MeToze pop() xmacca IntStack
BBIOpachIBaeTCs MCKII0YeHMe. [JOCKOMIbKY STOT METOJ He COfEpPXKUT O/1oKa
try, To npoucxoput Beixoq B Metor; popAndPrint(). 3ToT MeTOx TakXKe He
COTEpXKUT 67I0Ka try, IO9TOMY IIPOUCXOANUT BBIXOJ M M3 3TOTO METOJa, HOCTIe
vero onepatop catch() metoma main() obpabarsiBaeT ucKmoYeHne. Briox
3TOJ IPOrpPaMMBbl:

7
5
3
Bei6poureno nckmouenne: java.lang.RuntimeException: B cTeke HeT 9/1eMeHTOB

OtMeTnM, 4TO Takoe «IpoOpachIBaHe» UCKTIOUEHNIT Yepe3 HeCKOIbKO
METOMOB SBJISIETCS TUIIMYHBIM IIPU X 00paboTKe — MCKI0YeHne obpaba-
TBIBAETCSI B TOM KOHTEKCTe, Ifie 9TO CTAaHOBUTCS BO3MOXXHBIM, IIPY 3TOM
CTeK BBI3OBOB «pasBOpaduMBaeTCs» 0e3 ydacTus IpOrpaMMmcTa. JT1a 0Co-
6eHHOCTb BO MHOTOM 1 06yC/IOBNMBAET GOTIBIIYIO IPAKTUIECKYIO [EHHOCTD
VICK/TIOUEHMIA.

5.4. Vlepapxus K1accoB MCKIIOYEHMII ¥ BBIOpachIBaHMe MCKIIOYEeHUIT
U3 MeTOHOB. Bce OOBEKTHI-MCKIIOUEHNS B Java MO/DKHBI NPUHALJIEKATD
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K/IaccaM, yHacmefoBanHbIM oT Kmacca Throwable, nmeromero gBa cy6kmac-
ca: Exception u Error. Vickmouenns tuna Error BsibpaceiBatorcst JVM B
CTydae BOSHMKHOBEHMA CepbE3HBIX omM6oK. Kak mpaBmiIo, IporpaMMUCT
He JIOJDKeH HM BBIOpachlBaTh, HM 0OpabaThIBaTh TakMe MCKIIOYeHM:A. Bce
OCTajIbHbIe VICK/TIOUEHNA ABIAIOTCA 9K3eMIiipamMu Knacca Exception u ero
cybxmacco. Kpome toro, nmeercst 0cobast rpymma UCKIIOYEHMIT, IPeCTaB-
nenHas kimaccom RuntimeException u ero cy6xmaccamm. ITockonbky kmacc
Exception sBnseTcs cynepKiaccoM BceX I0/Ib30BaTe/TbCKMX VICKIIOYEHMIA,
IJIs1 TOTO YTOOBI 06pPabOTaTh BCe BHIOPOLICHHDIE MCKTIOUEHN He3aBUCUMO
OT X TUIIOB, MO>KHO MCIIO/Ib30BAaTh KOHCTPYKIIMIO:

‘ catch(Exception e)

CymiecTByeT BaKHas 0COOEHHOCTbD, KacaloIascsl MCKIIOYeHNIt, ABIIAI0-
IVXCA 9K3eMIUIApamu Knacca Exception u ero cybxmaccos, kpoMe Kiaacca
RuntimeException u ero cy6xmaccos. Ecim Takoe mckmodeHne BbIOpachl-
BaeTCA U3 METOIA, TO TUII €Ir0 JO/IKEH ObITh 06sA3aTENIHHO YKa3aH B YTBEp-
XfieHnu throws B 3arooBKe 3TOro MeToAa

[ cneyugp_odocmyna | mun_oanHvix umsa_memooa(cnucox_apeymenmos)
[ throws cnucok_umén_xnaccos_uckaoueHuti_sviopacvi8aemvix_memooom |

a TaKXXe BCeX METOJOB, KOTOpDbIEe BBI3BIBAIOT TAaKlie METOABI, HO He 00-
pabaThIBAIOT COOTBETCTBYIOLIME JMCKIIOYEHNs. B IpOTMBHOM Crydae KOM-
MWIATOP BBIACT COO0OIeHMe 06 ommbKe. ITO CAeNaHO Ui TOTO, YTOObI
[IpUBJIeYb BHMUMAHME [IPOTPAMMICTA K MCK/TIOYUTENTBHBIM CUTYALUsM, KO-
TOpBIe TpebOyIT 0bs13aTenpHOM 00paboTky. B crammapTHON O6ubIMOTEKE K
TaKUM UCKTIOYEHUSAM OTHOCATC: omubku BBopa/BbiBoma (IOException),
ommnbku obpamenns K 6ase maHHbx (SQLException) m HekoTopsie Apy-
rue. [Ipy BbIOpachIBaHUM UCKTIOUEHMI, ABJISIOIUXCSA 9K3eMIUTAPAMU KITac-
ca RuntimeException 1 ero cy0OkmaccoB, HUKAKOJ CHeEIVaTbHON JieKIa-
panun He Tpebyercs. B 6ubmmMoTeke K TaKMM WCKTIOYEHMSIM OTHOCSTCS:
VICKJTIOUEeHNe TIPY BBIIIOMTHEHUY HETOMYCTUMBIX MATEMAaTUIECKIX OTlepaLinit
(ArithmeticException), mombiTka obpalieHMss K HeCYLIeCTBYIOLIEMY 3e-
MeHTY MaccuBa (IndexOutOfBoundsException), k oo 1 METORY Hecy-
mwectByowero oobekra (NullPointerException) n gpyrue. Takue omu6xu
HUKOITIA He TO/DKHBI BO3HMKATD B IIPABM/IBHON IPOrPAMMeE, B TO XKe BpeMs
TpeboBaHMe 00s13aTeNbHON X 06pabOTKM MpUBENO OBI K 3arPOMOXK/EHIIO
MICXOJHOTO TeKCTa (HaIpyumep, K He0OXOAMMOCTY Pa3MeleHNs KaX oIl ome-
paiuu feneHns BHYTpH 6710Ka try Bo usbexxaHue OUIMOKY ie/leHus Ha HOMb).
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6. O6paboTka cTpok

6.1. Knacc String. Kacc String siBisieTca OCHOBHBIM K/TacCOM, IIpefHa-
3HAYeHHBIM [IJIs1 XpaHeHMs: 1 06pabOTKM CTPOK CHMBOJIOB.

It cospaHus 9K3eMIULIPOB Kiacca String MoxeT OBITh MCIIONb30BaH
Of{VIH 13 CTIeRYIOIMX KOHCTPYKTOPOB:

String()

String(String str)

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

String(char(] arr, int first, int count)

IlepBplil 13 HUX CO3AET IYCTYIO CTPOKY, BTOPON M TPETUIl KOIMPYIOT CO-
mep>xyuMoe 06beKTOB KimaccoB String u StringBuffer B cospanHBIT 00DeKT.
ITocnepnne gBa KOHCTPYKTOpa IO3BOMAIOT CO3/IaTh CTPOKY Ha OCHOBE CHM-
BOJIBHOTO MaccyBa mim ero yactu. Kpome Toro, mobas 06beKTHasA CChITKa
Tiuma String MoxeT OBITb IPOMHNMIIMAIN3MPOBAHA IOCPEACTBOM IIPUCBOE-
HUA €J1 CTPOKOBOIO JIUTepana:

‘ String filename = "data.txt";

B03MO0XXHO, HECKOJIPKO HEOXXU/JAHHON 0COOEHHOCTBIO K1acca String sB-
JIIeTCA TO, YTO 9K3EeMIULIPDI 9TOTO Kjacca He MO2ym Obimb usmeHeHbvl Noce
ux co3danus (immutable). OgHaKO 9TO He CO3TAéT OrPAHNMYEHMIT /IS UX VC-
II0/Ib30BaHSI, IOCKO/IBKY BCE METO/bI, KOTOPbIE JOIDKHBI ObIIN OBl U3MEHSTD
CTPOKY, IIPOCTO CO3[AI0T HOBYIO MOV (UIMPOBAHHYIO CTPOKY, OCTABJIsIs UC-
xonHyo 6e3 usMeHeHmit. [TosicHUM paboTy 9TOro MexaHNU3Ma Ha IpuMepe:

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

3mecp merop toUpperCase() co3naér HOBYIO CTPOKY, COfEPIKAIIYI0 HOCIIe-
ZoBaTeNbHOCTb cuMBONOB "ABCD", u BO3BpallaeT CCBUIKY Ha 3Ty CTPOKY,
KOTOpasi IPYCBANBAETCS [IEPEMEHHOI §, CTapOe 3HAUYEHNE IIePEMEHHOI Te-
psteTcst. VIcxomHast CTpPOKA OCTAETCsl B HEM3MEHHOM BUJE 1, IOCKOIbKY Ha
Heé Go7Ibllle He OCTaIOCh OOBEKTHBIX CCHUIOK, OYAeT yhaneHa COOPIINKOM
Mycopa.

OcHoBHbIE MeTOABI KiTacca String rmpuBefeHs! B Ta6r. 6.1.
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int length()
char charAt(int index)
char[] toCharArray()

Ilomyyenne fnmMHBI CTPOKM
VIsBneuenne cumBona

Iomydyenne cTpoku B BUJie CUMBOIBHO-
TO MaccuBa

boolean equals(String str)

boolean equalsIgnoreCase(String str)

int compareTo(String str)

int compareTolgnoreCase(String str)

boolean startsWith(String prefix)

boolean endsWith(String suffix)

CpaBHeHle CTPOK Ha PaBEeHCTBO
CpaBHeHMe CTPOK 0e3 yueTa perucTpa
Jlexcukorpaduyeckoe cpaBHEHUE CTPOK
Jlekcukorpadudeckoe cpaBHeHMe CTPOK
6e3 ydeTa perucTpa

ITpoBepka, HaYMHAETCS /M CTPOKA C 3a-
TAHHO MOACTPOKU

IIpoBepka, 3akaHYMBaeTCsA 1M CTPOKa
3a[JAHHOII MTOJCTPOKOM

int indexOf(String subStr)
int indexOf(String subStr,
int fromIndex)
int lastIndexOf(String subStr)
int lastIndexOf(String subStr,
int fromIndex)

Ilouck nepBoro BXOXKAeHUA MOACTPOKK
B CTPOKE C Hayajla CTPOKN/C 3ajaHHOII
TIO3UITUN

Tlouck mocC/memHero BXOXIEHUS IO -
CTPOKM B CTPOKE C Hayala CTPOKu/cC 3a-
TMAHHOI TTO3UIUN

String substring(int beginIndex,
int endIndex)

String substring(int beginIndex)

String concat(String str)

String toUpperCase()

String toLowerCase()

String trim()

String replace(String target,
String replacement)

Iomy4enne HOACTPOKN (cumBON
endIndex He BXOAUT B HOACTPOKY!)
Ilomyuyenne xBocTa CTpOKM
KoHkaTeHanus cTpok

IIpeo6pasoBaHye CTPOKM K BepxHeMy/
HIDKHEMY PerucTpy

YhaneHne BegymMX U 3aBepLIAIOIINX
Ipo6eIoB B CTPOKe

3ameHa MOACTPOKM APYTOIl CTPOKOIL

boolean matches(String regex)

String replaceFirst(String regex,
String replacement)

String replaceAll(String regex,
String replacement)

String[] split(String regex)

ITpoBepka CTPOKM Ha COOTBETCTBME pe-
TYIAPHOMY BBIPA)KEHIIO

3aMeHa TIepBOIf MOACTPOKM/BCEX IIOJ-
CTPOK, COOTBETCTBYIOIINX PETYIAPHOMY
BBIPaYKEHNIO, 3a[JaHHOM TTOJCTPOKON

Pa3bueHne CTpOKM Ha MOACTPOKM (pas-
HeNATENN 3aAl0TCs Pery/IsIPHbIM BbIpa-
SKEHMEM )

Ta6muua 6.1. OcHOBHBIE MeTOZBI KIacca String
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MeracumBon(br) 3HaueHue

\ 0603HaYeHNe CNEIMATbHOTO CMMBOJIA VTN SKPaHUPOBaHNe
06BIYHOTO
M060I CMBOJI, KpOMe OrpaHmunTesneit ctpoku («\n», «\r»
u 1p.)

| BBIOOP OfJHOTO 13 IBYX PETy/APHbBIX BBIPXKEHMUI

[1] OfIVH U3 CUMBOJIOB, BXOAAILIMX B 3alaHHBII HAbOp

"] OZIVH Y3 CUMBOJIOB, He BXO[IIUX B 3aJaHHBII Habop
[-1] O[VH U3 CUMBOJIOB, BXOIAILIMX B JMala3OH
: MIPU3HAK Ha4yajaa CTPOKU
$ [IpU3HaK KOHIIA CTPOKM
* HOJb 11 60JIee IPEeAbIAYIINX CMBOIOB
+ ofiuH 1 60rIee IPeNBIAYIX CYMBOIOB
? HOJIb M/IV OJIIH TIPENBIAYINIT CUMBOI
{k} POBHO k IpenbIAyLINX CHMBOJIOB
{k,} He MeHee k MpebIyIINX CUMBOJIOB
{k,m} He MeHee k 11 He 6o/iee m MpebIAYIIUX CUMBOJIOB
() IPYNIMPOBKA/COXpaHEHNEe CTPOK, COOTBETCTBYIOLIUX pPery-
JISIPHBIM BbIP@XKEHUAM
\k k-s1 coxpanénHas rpymma

Ta6muua 6.2. MeTacMBO/BI PEry/IAPHBIX BBIPKEHNUI

6.2. PerynsapHble BbIpakeHNs. PerynsapHble BbIpakKeHMS — 3TO BbIpa-
JKEHIs, ONMCBIBAIONLINE CTPYKTYPY TEKCTOBOM CTPOKMU C JCIONb30BAaHMEM
OOBIYHBIX CHMBOJIOB U MeMACUMB07108, OTIPENENAIOINX CBOVICTBA CTPOKM
B ILIeJIOM WM eé OTHeNbHbIX yacTeil. CpefcTBa CTaHAAPTHON O6MOMMOTEKM
Java MO3BONAIOT BBHINONHATH IPOBEPKY CTPOK Ha COOTBETCTBME 3a[AHHO-
My DErynsApHOMY BBIPaXKEHUIO, a TAKXKe OCYIIECTBIATh 3aMeHY IOACTPOK,
YIOB/IETBOPAIOINX PETY/IAPHBIM BBIPAXKEHUAM, IPYTUMU IOLCTPOKAMI.

OcHOBHbIE METACHMBOJIbI, UCTIONIb3yeMbIE B PETY/IAPHBIX BBIPAKEHMAX B
Java, mpuBepeHs! B Ta6/1. 6.2. IIpuMepbl pery/IssHbIX BbIpaXKeHUII IIPYBENEHDI
B TabmI. 6.3.

Jnsa mpoBepKyM CTPOKM Ha COOTBETCTBME 3aJaHHOMY PErylIAPHOMY BbI-
Pa’KeHMIO YICIIONb3YeTCsA METOJ

‘ boolean matches(String regex)

K1acca String. 3aMeTyM, YTO HOCKOJIbKY OH IPOBEPSET 6CH0 CHPOKY Ha CO-
OTBETCTBME PETYIAPHOMY BbIpa)KE€HMIO, TO MCIO/Ib30BaHMEe CUMBOJIOB «"» I
«$» B 9TOM CIIy4ae M3JIMILIHE.
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Perynsapnoe BripakeHne 3HayeHne
abc|def HOCTIe0BATENIBHOCTb CUMBOJIOB «abe» mmm «def»
a.c CUMBOJIBI «@» U «C», Pa3fieNIéHHBIE TOOBIM CYMBOJIOM
https?:// HOCTIeI0BATENIBHOCTD  CUMBOMIOB  «http://»  wmm
«https://».
"a*z$ CTPOKa, HAYMHAIOMIAACA C CMBOJIA «a» U 3aKaHUMBa-
omaAaAcsa CMMBOJIOM «Z»
[A-Z]+ HeIlycTas IIOC/efOBaTeIbHOCTb IPONNUCHBIX JIATHH-
cKux 6yKB
[70-9]{5,} IIOC/IEOBATE/IbHOCTh HEe MeHee YeM U3 IATU CUMBO-
JIOB, He ABJIAIOIVXCA IMbpaMu
A\ IIOC/IEN0BATEILHOCTD CYMBOJIOB «. . .»
(+)a\l IBe OfMHAKOBbIEe MOACTPOKM, PasfeIéHHbIE CUMBO-
JIOM «a»

Ta6muua 6.3. IIprMepsl peryIsapHbIX BbIpaXXeHMUI

Cregyrome MeTOIbI 3aMEHAIOT COOTBETCTBEHHO IIEPBOE 1 BCE BXOXKJIE-
HUA HOOCMPOKU, COOTBETCTBYIOIIEI PEryIAPHOMY BBIPaXKEHUIO:

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

Hanpumep, cregyomuit onepaTop 3aMeHsAeT MHOTOTOYMe, HaXOAAIIeecs
B KOHIIE€ CTPOKMN, BOIIPOCUTEIBHBIM 3HAKOM:

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

IToCKONbKY CHMBOJI «.» SBJIAETCA METAaCMMBOJIOM, TO I TOTO, YTOOHI WC-
H0JIb30BATh €r0 KaK OOBIYHBI CMMBOJI, €TO CNIefyeT SKPaHNUPOBATh CUMBO-
noM «\». OHaKO HOCTeIHNIT CUMBOJI UCIIONIB3YETCS B Java Ajst 0003HAUeH s
CrleliMaIbHBIX CUMBOJIOB (TaKUX, KaK «\n»), II09TOMY TaK>ke KO/DKEH 9Kpa-
HUPOBaTbCs: «\\.».

B 3amemratoniell cTpoke MOXXHO MCIIO/Ib30BAaTh METACUMBOJL «$» € ITOCIIe-
AYIOIM HOMEPOM, 0603HAYAIOI[NUIT COOTBETCTBYIOIIYIO TPYIIILY B 3aMeHsie-
Moii cTpoke. Hampumep, crenyrommit orepaTop saMeHsieT YI/IOBble CKOOKY B
CTpOKe KBaJPaTHbIMM, IIPU 3TOM COLEPXKIMOe CKOOOK OCTAETCA MPEeXXKHMM:

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

CrenyeT y4UTBIBATD, YTO €C/IM B CTPOKE COIEPKUTCA HECKOTBKO OTKPbIBAIO-
I[VX ¥ 3aKPBIBAIOLIMX YITIOBBIX CKOOOK, TO 3aMeHeHBbI OyIyT IepBast OTKPHI-
Balolllasl U MOCTEAHAA 3aKpBIBAIOIIas, MOCKONbKY LIA0IOHY «.*» COOTBET-
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CTByeT /11060€ KOMMYeCTBO OOBIX CHMBOJIOB, B TOM UJC/IE€ BCE BIIOXKEHHBIE
CKOOKIL.
Mertop

‘ String[] split(String regex)

HO3BOJIsAET PasOUTh CTPOKY Ha MOACTPOKM, UCIIONb3Ys A/l OIMCAHMS Pas-
JenuTenell perynsapHble BoIpaKeHUsA. PesynbTar sanmucpiBaeTcsi B CTPOKOBON
maccus. Hanpumep, onepaTop

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

3aIIOTHUT MAacCUB M CTpoKamu «abor, «de», «f» u «ghvy.

B 3aximioueHne OTMETUM, YTO PETyISIpHbIE BBIPaXKeHMs, II0-BUAMMOMY,
ABJISIIOTCA CaMBIM MOIIHBIM MHCTPYMEHTOM OOpabOTKY CTPOKOBBIX HaH-
HBIX, I UX BO3MOXXHOCTM 3HA4YNTEJbHO ILIMpE, YeM 3TO YHalIOCh IOKa3aThb
Ha IIpUBeJEHHBIX IpyMepax. bosee MOMHy0 MHPOPMALUIO O Pery/LAPHBIX
BBIPQXEHVAX MOXXHO IIOTYIUTDb B KHMre [10].

6.3. IIpeoOpasoBaHe K CTpPOKe M omepauysa KoHKaTeHamum. Kmacc
String AB/sA€TCA B HEKOTOPOM CMBbIC/IE€ MCKIIOUMTENbHBIM K/IACCOM B Java,
IIOCKOJIBKY /TI000JI TUIl ZaHHBIX MOXET ObITb IpeobpasoBaH K Hemy. [
IPUMUTYBHBIX TUIIOB Takoe IpeoOpa3oBaHue HaéT MX eCTeCTBEHHOE CTPO-
KOBOe IIpefiCTaB/IeHNe, U1 00beKTOB BbI3bIBaeTca MeToq toString(), ompe-
menéuusill B kmacce Object u, crefoBartenpHO, IPUCYTCTBYOLWINIL B TI060M
KJacce Java.

JIJ1s1 CTPOK oIpefieneHa olepanmusa KOHKaTeHaIm, o603HavaeMast 3HaKOM
+. OT0 6MHapHasA OIepalis, OOVH U3 apI'YMEHTOB KOTOPOIl HO/DKEH MMETh
tun String. OHa oCylecTB/IAeT aBTOMAaTNYeCKoe Ipeobpa3oBaHye IPyroro
aprymenTa K tuiy String (ecny 9To HeOOXOAMMO) ¥ CIUSIHME ITOTYIeHHBIX
CTPOK. 3aMeT!M, YTO 9TO eUHCTBEHHDIIT CTy4all, KOrga mpeobpasoBaHue K
CTPOKe OCyllecTBsAeTCsA HeABHO. CyllleCTByeT TaK)Xe oIlepalysa KOHKaTeHa-
LUU C NIpYCBaMBaHMEM +=, TIEPBbIl ApTyMEHT KOTOPOIi JO/DKEH MMETb TUII
String (1 o6s3aTenbHO OBITH [value), a BTOPOI MOXeT ObITh IPOU3BOIbHBIM.
I[Tpu BeInOHEHNU omeparuu oH 6yzeT npeobpasoBan K Tumy String.

[TpuBeném mpuMep MCIIONB30BaHMsA MpeoOpasoBaHMsA K CTPOKE U Olle-
panuyu KoHKaTeHanum. I K/macca «To4Ka IJIOCKOCTH» MOXKHO OIpelenUThb
ollepalyio IpeobpasoBaHMs K CTPOKe CIEAYIOUM 06pa3oM:

class Point

{

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

return "("+x+ " " +y+ ")}

}
public Point(double _x, double _y)

{

X=_XY=_Y;

}

3nech aBTOMaTUYeCcKoe mpeobpasoBanne BenuunH tuna double x crpoxam
OCYIL[eCTB/IAETCSI B BbIpaKeHMu omeparopa return. OnpenesiéHHbIN BbIlie
MeTop, toString() MoXXeT OBITH MCIIONIB30BaH CIIERYIOLINM 06pasoM:

Point p = new Point(2.0, 5.0);
System.out.println(p); // w1600 Ha sxpan: (2.0, 5.0)

[lyist TOro 4TO6BI HOMYYUTH U BBIBECTU HA 9KPaH CTPOKOBOE IPEeICTaB/IeHIE

ob6pekTa, Metop println() BeissiBaeT Metop toString() xkmacca Point.
uorpa TpebyeTcst yIpaB/IsATh BUAOM CTPOKOBOTO IIpefcTaBIeHus. [l

9TOTO MOXeT OBITh MCIIONIb30BaH cTaTndeckuit MeTox format() kiacca String:

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

On mpuanmaer GOPMATHYIO CTPOKY M IIEPeMEHHOe KOMMYECTBO BBIpaXKe-
HMIT U 1peobpasyeT ux B CTPOKY B (hopmare, OIpefenéHHOM (HOPMATHOIL
crpokoii. [IpaBuia HanycaHust GOPMATHONM CTPOKM B LI€JIOM COOTBETCTBY-
I0T IpaBM/IaM Hamycanus popmatHoit ctpoku ¢yukunu printf() B s3vike C.
Hampumep,

| System.out.println(String format("%04d%4.1f", 25, 3.58));

BoiBegleT «0025 3.6».

6.4. Knacc StringBuffer. Kiacc StringBuffer npennasuaven gy pabo-
TBI ¢ MOAMUUUPYeMbIMU CTpoKaMy. Kakpbiii 06beKT 3TOro Kimacca co-
Iep>KUT HEKOTOpbI 6ydep, XpaHsaumit cTpoky. [Ipy M3MeHEHUAX CTPOKM
pasmep Oydepa MOXKeT aBTOMAaTUYECKY M3MEHATBCA.

Kak mpaBsmio, ucnonb3oBanne o6bvextoB kmacca StringBuffer B mpo-
rpaMMax He SIB/ISIETCS HEOOXOVIMBIM, IIOCKOJIBKY BCe Te JKe OIepaliui MOX-
HO BBIIIO/IHNUTb, MCTIONB3Yst 00BEKThI Knacca String. OXHAKO B HEKOTOPBIX
cny4asx ucnonmb3oBaHye kimacca StringBuffer mosbimaer saddexTuBHOCTD
IPOrPaMMBI, ITOCKOJIbKY II03BOJIsIeT 136€XaTh MHOTOKPATHOIO KONMPOBA-
HMsT MOAU(UIIMPOBAHHBIX CTPOK.
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int length() IMomydenne AIMHBI CTPOKK

char charAt(int index) VsBnedenne cumMBonIa
char setCharAt(int index) VisMeHeHNe CHMBOTIA
StringBuffer append(String str) Jlo6aBneHre cTpokyu K KoHLY (cyiie-
StringBuffer append(int i) CTBYIOT Neperpy’keHHble BepCum [is
StringBuffer append(Object obj) BCeX MIPMMUTUBHBIX THUIIOB M THUIIA
.. Object)
StringBuffer insert(int index, BcTaBka CTPOKM B 3a/JaHHYIO ITO3UINIO
String str)
StringBuffer delete(int beginIndex, Ynanenue MoaCTPOKU
int endIndex)
StringBuffer replace(int beginIndex, 3aMeHa OJfHOII IIOLCTPOKMU JPYroit
int endIndex, String str)
StringBuffer reverse() ObpatieHne CTpOKI

Ta6muua 6.4. Metops! knacca StringBuffer

Jnst cosmanus ak3eMIULipoB kinacca StringBuffer ncnonssyrorcs cneny-
IolIIJie KOHCTPYKTOPBI:

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

ITepBble ABa M3 HUX CO3[AI0T OOBEKT, XPAHALINIL IIYCTYIO CTPOKY C Ha4da/lb-
HBIM OydepoM IIMHBL 16 B IIepBOM CTy4dae U 3afaHHON J/IMHBI BO BTOPOM
cnyvae. TpeTuit KOHCTPYKTOp MHULMANU3UPyeT Oydep 3agaHHOI CTPOKOIL.
Pasmep Oydepa B 3TOM Crydae yCTaHABAMBAETCS PABHBIM [/IMHE CTPOKM,
YBeIMYEHHOM Ha 16.

OcuoBuble MeTofb! Knacca StringBuffer npuBenenst B Tabm. 6.4.

B ornnune ot MetonoB MopmbuKanuy CTpoK Kiaacca String, aHamornd-
Hble MeTofb!l Kmacca StringBuffer nsMeHAI0T MMEHHO TOT 3K3eMIULAP 00B-
€KTa, Ha KOTOPOM OHM BBbI3BIBAIOTCS. [Ipy 3TOM OHM BO3BpAILJAIOT CCBUIKY
Ha 3T0T 00bekT (this). ITocmenHee cmenaHo M TOro, YTOObI MOXKHO OBI-
70 00beNUHATh HAOOP MOC/IENOBATEIbHBIX OIepALiNil Hafl CTPOKOI B OJJHO
BBIp@XKeHHUe MOJOOHO TOMY, KaK 3TO CHEIaHO B CTaHJAPTHON OMOMMOTeKe
a3pika C:

StringBuffer sb = new StringBuffer("abcd");
sb.append("ef").reverse();
System.out.println(sb); // évi600um na sxpan: fedcba
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7. BBon/BpIBO]I

7.1. TloToxu BBOMA/BBIBOAA. BBOM/BBIBOJ, B Java OCylecTBAETCA IO-
CPEeACTBOM IIOTOKOBBIX KJIAcCOB. Bce IOTOKU paspendioTcs Ha GaliTOBbIe
U CUMBOJIbHBIE. DaliToBble IOTOKY IIpefHa3sHAYeHbl I/I1 Iepefauy OMHap-
HbIX JaHHBIX, & CUMBOJIbHbIE — TeKCTOBBIX. [I/Is IIpefcTaBIeHns nHdpopma-
MM CUMBOJIbHBIe NOTOKM ycmonb3yloT Unicode. TloTokoBas 6mbmmorexa
Java paspaboraHa TakuM 06pa3oM, YTO BBOJ/BBIBOJ, JAHHBIX IIPOM3BOAUTCSA
IPAaKTUYIECKV OfVIHAKOBO, BHE 3aBUCHMOCTY OT MCTOYHUKOB 1 IPUEMHIUKOB
IepeflaBaeMbIX JaHHBIX. JTa 0COOEHHOCTb OOYC/IOBJIEHa TEM, YTO BCe II0-
TOKOBbIE K/IACChI YHACTIELOBAHBI OT OFHUX ¥ TeX XKe abCTPaKTHBIX K/IACCOB,
OTIpefIeAIONIIX METOABI, IOCPEICTBOM KOTOPBIX U IIPOUCXOAUT B3aMMOEll-
CTBUE TIO/b30BATENbCKMX TPUIOXKeHMi ¢ morokamu. Cynepkmaccamu 6ait-
TOBBIX IIOTOKOB SABJIAITCA Knaccel InputStream 1 OutputStream, cMBO/Ib-
HbIXx — Reader u Writer. OCHOBHBIE METOIBI 9TUX K/IACCOB IIepPeYMCIICHBI B
Tabmn. 7.1, 7.2.

B cnydae ommn6ok BBOJA-BBIBOfA METObI MOTOKOBBIX K/IaCCOB BBIOpa-
ChIBAIOT McKmodeHne Knacca IOException mmu ero mopknaccos (Hampumep,
FileNotFoundException). Knaccpl 9Tux MCKIO4eHUiI He SABJSAIOTCA IOA-
Kmaccamy Knacca RuntimeException u moTomMy HyX/JaloTcA B 00513aTeNbHOM
obpabortke.

CpenicTBa IIOTOKOBOTO BBOJIa/BbIBOZIa Pa3sMEIAIOTCA B IIaKeTe java.io.

7.2. BaiiToBble MOTOKM, CBA3aHHBbIe C (paimamu. BaiiToBble MOTOKW,
CBsI3aHHBIE C (ajiTaMu, CIOIb3YIOTCA A1 pabOoThI ¢ OMHAPHBIMY daiiaMIL.
JI/Is1 3TUX HOTOKOB BBOJI/BBIBOJ, JAHHBIX OCYILECTB/IAETCS HETIOCPEJCTBEHHO
6e3 BBIIOMHEHNS KaKMX-Mubo IpeobpasoBaHuil Hap cofiep>KuMbIM. DyHK-
[[MOHATIbHOCTD GATOBBIX TOTOKOB, CBA3aHHBIX C (paitamu, 06ecreqnBaeTcs
kinaccamu FileInputStream u FileOutputStream. [l co3manus 06beKTOB
UCTIONB3YIOTCA CIefyIolllie KOHCTPYKTOPBIL:

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

throws FileNotFoundException
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void write(int a) throws IOException
void write($> a) throws IOException

void write(<$>[] a, int offset, int len)
throws IOException

3amuch ogHOro 6aiiTa/cUMBOIA B IIO-
TOK

3annch COfep>KMMOTO M3 MaccuBa B
TIOTOK

3anmnch cofiep>XMMOTO YacTy MaccuBa B
TOTOK

void flush() throws IOException

void close() throws IOException

C6poc 6ydepoB BbIBOJA, CBA3AHHBIX C
IIOTOKOM
3axpbiTie OTOKA

Ta6muua 7.1. OcHOBHBIe MeTOfbI abCTpaKTHBIX KiaaccoB OutputStream u Writer.
Bmecto cmmBonma < mopcrasnsiercs int mis 6GaitToBsix u char s
CYMBOJIbHBIX TIOTOKOB

Bce KOHCTPYKTOPBI IIBITAIOTCS OTKPBITD (Baily, MMsI KOTOPOTO MM ITepenaéT-
cA B KayecTBe apryMeHTa. Ec/im Ipy cosfanyuy BHIXOHOTO ITOTOKA COOTBET-
CTBYIOLIMII (aii/l y>Ke CYLeCTBOBaJL, OH OyHeT yCeuéH [10 HY/IeBOIl JJIVHBL.
OpHako, eciu MCIONMb30BaTh TPETUIT U3 YMC/IA TIepeYMCIEHHBIX BbIlIe KOH-
CTPYKTOPOB CO 3Ha4eHMeM apryMeHTa append paBHBIM true, ¢daiin Oyger
OTKPBIT B PEeXMMe [J03aIMCK B KOHeI].

7.3. CUMBO/IbHbIE HOTOKU-00EPTKY 11 6AMITOBBIX MOTOKOB. [10CKO/IB-
Ky BCsI CMMBOJIbHas1 nHopManys npencrassiercs B Java B Unicode, B TO
BpeMsI KaK BHEIIHMe JaHHbIe 3a4acTyI0 IPeCTaBAeHbl B JPYIUX KOAUPOB-
KaX, TO A1 3 deKTUBHOTO B3aMMOJEIICTBUY Java ¢ BHEIIHVM MUPOM Tpe-
OyeTcs mpeobpazoBaHye KOLUPOBOK. DTy OIlEPalNIO BBIIOTHAIT CYMBOJIb-
Hble HOTOKM-00EpTKM. OHM MOTYT IIPUCOEAVMHATHCS K MTI0ObIM OaiTOBBIM
HOoTOKaM («06GEPTHIBAIOT» €ro) M IMO3BOJAIT OOPAINAThCs C MOMTYYEeHHBIM
IIOTOKOM KaK C CHMBOJIbHBIM, BBINOJIHsS BCe HeoOXopmyuMble mpeobpasoBa-
HIIL.

PaccmarpuBaeMbIM IOTOKaM COOTBETCTBYIOT Kiaccel InputStreamReader
(mpeo6pasyer faHHbIe, cYnMThIBaeMble 13 GaiiToBoro moroka B Unicode) u
OutputStreamWriter (mpeo6pasyeT CMMBOJIbHBIE HaHHbIE, BBIBOAMMbIE B
6aitToBbiit oToK U3 Unicode). [l cosmanus OOBbEKTOB NAHHBIX KIACCOB
VICIIOZIB3YIOTCS C/IEAYIOLIie KOHCTPYKTOPBIL:

InputStreamReader(InputStream in)
InputStreamReader(InputStream in, String charSet)
OutputStreamWriter(OutputStream out)
OutputStreamWriter(OutputStream out, String charSet)
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int read() throws IOException YreHue ofHOro OaiiTa/CMMBO/IA U3 T1O-
ToKa (B C/Iy4ae [OCTIDKEHNs KOHIIA
¢aitna Bo3Bpamaer —1)

int read(<>[] a) throws IOException 3amonHeHnMe MaccuBa COREPXKVUMBIM,
CYMTAHHBIM M3 IIOTOKa (BO3BpallaeT
(daxTHyecKoe KOMMYIECTBO CYMTAHHBIX

6ai1TOB/CUMBOJIOB)
int read(<$>[] a, int offset, int len) 3amno/HeHNe YacTH MacCBa COTEPIKN-
throws IOException MBIM, CYMTAHHBIM U3 IIOTOKA
boolean ready() throws IOException ITpoBepka HamM4YMsA HAHHBIX B IIOTO-

ke (ecmu metop BosBpaujaet false, To
cenyooLmit Bb3oB Metopa read() 6y-
JeT OXMOATb OAHHBIX U 3aBepH_H/ITCH
TOJIBKO IIPY MX TOMydeHuu). Memod
onpedensiemcsi monvko uxmepgpeiicom
Reader!

long skip(long n) throws IOException  IIpomyck 3ajaHHOro Kommdecrsa 6aii-
TOB/CUMBOJIOB B TIOTOKE

void close() throws IOException 3akpsITIE TIOTOKA

Ta6mmua 7.2. OcHoBHbIe MeTOfbI abcTpakTHBIX KimaccoB InputStream u Reader.
Bmecto cumBona <) mopcraBnsercd int mia 6aiitoBeix u char mia
CUMBOJIbHBIX TIOTOKOB

Tpebyemas xopupoBKa ompenensdeTcss aprymeHtoM charSet. Eciu oHa He
yKa3aHa, MCIOb3yeTCA KOAMPOBKA CUCTEMHOI JIOKa/INL.

7.4. CHMBO/IbHBIE IOTOKM, CBsA3aHHbIE C (paiimamn. CUMBOIbHBIE T10-
TOKM, CBSI3aHHBIE C (aillamMu, IpefHasHaYeHbl I PabOThl ¢ TEKCTOBBIMM
darmamu. GakTHUECKN OHM MIPENCTABIAIT CO60iT KOMOMHALNIO 6AITOBOTO
IIOTOKA ¥ CMBOJIBHOTO TIOTOKa-006&PTKM, OCYILeCTBILAIOIIEro peobpasosa-
Hite. [Tpy aTOM Bcera MCIIONB3yeTCs1 KOFMUPOBKA CUCTEMHOI TOKA/IN.

JaHHbIM moTOKaM cooTBeTcTBYIOT Knacchl FileReader n FileWriter co
CTIeYIOMMMM KOHCTPYKTOPAMIL:

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

Vcnonb3yroTcss OHM TOMHOCTHIO AHAJIOTMYHO KOHCTPYKTOPaM GaliTOBBIX HO-
TOKOB, CBSI3aHHBIX ¢ Qaitamu (cM. II. 7.2).
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7.5. CuMBONBHBII print-moTok. CYMBOIBHBIN print-IoToOK (eMy cOOT-
BeTCcTBYeT Kiacc PrintWriter) siBisieTcst OTOKOM-06EPTKOI A/ [Pyroro
CUMBOJIBHOTO TIOTOKA, JO0aB/AsA K HeMy (YHKIMOHAIBHOCTb POPMATHPO-
BaHHOrO BbIBofia — MeTopbl print() u println(). OHu onpepeneHs! ast ap-
I'YMEHTOB BCeX IPUMUTUBHBIX THIIOB I Tuia Object. B mocnenneM cnydae B
IOTOK BBIBOLUTCSI CTPOKOBOE IIpefcTaBIeHne 06bexTa (CM. I. 6.3).

Hns cospanns 06pexToB Kaacca PrintWriter mcnonp3yrorcst cegyrorne
KOHCTPYKTOPBI:

PrintWriter(Writer out)
PrintWriter(Writer out, boolean autoFlush)

Otmetnm, uto knacc PrintReader He o6ecrieunBaeT aBTOMaT4ecKoro c6po-
ca 6ydepos B Qailr Ipy MOABIEHNN B MOTOKE CHMBOJA IlepeBOfia CTPO-
K. ABTOMaTMYeCKMil cOpOC BO3MOXKEH JIMIID IIPY MCIIOIb30BAaHUU METOAA
println() mpu ycmoBuu, 4to mpu cosmaHmMy 0ObeKTa 3HaYeHNUe IapaMeTpa
autoFlush 65110 ycTaHOBIEHO paBHBIM true.

B nocnepnux Bepcusax Java knacc PrintWriter coiep>XuUT KOHCTPYKTOPHI,
HO3BOJIAOIINE TIPUCOHVHATBCSA K 6aITOBBIM U JHake (ail/IoBBIM OaliTOBBIM
MOTOKaM:

PrintWriter(OutputStream out)

PrintWriter(OutputStream out, boolean autoFlush)
PrintWriter(String fileName) throws FileNotFoundException
PrintWriter(String fileName, String charSet)

OTU KOHCTPYKTOPHI IPOCTO CO3NAIOT IPOMEXYTOYHBIE OOBEKTHl TUIOB
InputStreamWriter u FileInputStream, Kk KOTOPbIM U IPUCOETVHSIOTCS.

OrmeTnM, 4TO HapaApmy ¢ kmaccom PrintWriter cymectyer Kmacc
PrintStream co cxoxell (yHKIMOHAIBbHOCTBIO. B HOBBIX Java-mporpam-
Max cosfjaHue 0OBEKTOB ITOTO KjIacca He PEKOMEH[YeTCs, ONHAKO VIMeH-
HO TaKoil TUII MMeIOT 00beKThl System.out (CTaHIAPTHBI IIOTOK BBIBOJA)
u System.err (CTaHZAPTHBII IOTOK OMIMOOK). DTO 0OYCTIOBIEHO UCTOpUYE-
CKVIMM TIPMYMHAMIL.

7.6. BydepusoBannble mOTOKU. BydepusoBaHHbIe IOTOKM ABJIAITCA
06épTkamu st fpyrux nmotokoB. OHy obecrnednBaroT moBbiieHne 3P dex-
TUBHOCTM BBOJa/BBIBOfA 3a cu4éT Oydepusauny. OyHKUMOHATBHOCTD Oy-
¢depusoBaHHBIX TOTOKOB obecneunBaercs Knaccamu BufferedInputStream,
BufferedOutputStream (BxogHOIT 1 BBIXOAHOIL 6aliTOBbIE MOTOKMU C Oyde-
pusanueii), BufferedReader 1 BufferedWriter (anamornytbsie cuMBOIbHbIE
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noTokn). [l cospanmsa 06beKTOB 3TUX K/IACCOB MCIOMb3YIOTCA KOHCTPYK-
TOpBI, IPMHUMAIOLIE B KadecTBe apryMEHTa CCbUIKY Ha 06GEpThIBaeMbIil
IOTOK:

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

Kpome Toro, BXOLHO CMMBOMBHBIN IOTOK ¢ Oydepusanueit tobasseT
MeTOF

‘ String readLine() throws IOException

OCYILeCTB/IAIONIT YTeHIe OFHOI CTPOKMU 13 BXOFHOTO CHMBO/IBHOTO ITOTO-
Ka. B cnyvae goctiokenns koHua ¢aiiia 5TOT METOL BO3BPALAeT 3HAYEHME
null.

7.7. KoHconbHblit BBOA/BBIBOA. CTaHIapTHbIE IOTOKY BBIBOZA 1 OLINO-
K11 TIpeCTaB/eHbl B Java o6bekTamu System.out u System.err, nMenmumu
tun PrintStream (cm. 1. 7.5). OyHKIVOHA/IBHO OHY aHAJIOTMYHBI CYIMBOJIb-
HBIM print-moToxaM, HOTOMY AJisI BBIBOJA B HUX OOBIYHO NCIIONIB3YIOTCS
mertopsl print() u println(), Hampumep:

‘ System.err.println("9T1o cTpoka BHIBOGUTCA B CTAaHAAPTHBII IIOTOK OMIMOKM'");

YyTb 60nee CIOXKHAA CUTyalUsA CKIafbIBACTCA CO CTaHAPTHBIM IIOTO-
KoM BBofa. B Java emy coorBeTcTByeT 006beKkT System.in, ogHAaKo, B CHIY
MCTOPUYECKMX HPUYMH, OH SAB/ISETCSA He CUMBONBHBIM, a OaiiTOBBIM IIO-
TOKOM ¥ IIOTOMY [/I1 BBOfA HAaHHBIX M3 HEro TpebyeTcs mpeoOpasoBaHue
B Unicode. ITocmegHee MOXXHO OCYIeCTBUTD, MCIIONIb30BaB MOTOK-00EPTKY
InputStreamReader:

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

HOCKOTIBKY O6I)I‘-IHO BBOJI 13 CTAaHAAPTHOTO BXOJHOT'O IIOTOKa OCYHIECTB-
JISIeTCST TOCTPOYHO, @ He IIOCUMBO/IBHO, TO YaCTO MCIOIB3YeTCs €lfé OfHa
06éprka Tnma BufferedReader:

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

ITocre 5TOro MOXHO MCIonb3oBaTh MeToxbl read() u readLine() cosmannoro
MMOTOKA:

‘ String s = in.readLine();
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7.8. IIpumep. Crenyrommas IporpaMmMa BEIBOOUT B BBIXOHOII (patisI TOb-
KO Te CTPOKM BXOFZHOTO (baiia, KOTOpble COCTOSIT /MIIb U3 HUCEN, pasfe-
NEHHBIX Mpobenamu. VIMeHa BXOIHOTO ¥ BBIXOJHOTO (ailyIoB IepefaloTcs B
IIpOrpaMMy 4Yepe3 apryMeHTbl KOMaH/IHOM CTPOKU. /1714 onipefieneHns CTPOK,
KOTOpBbIe C/IeyeT BHIBOJUTD B BBIXOHOI (hajiyl, MCIOMb3YIOTCS Pery/sApHbIe
BbIpakeHus (CM. II. 6.2).

import java.io.*;
class NumbersCopier
{
/** Touka éxoda 6 npozpammy */
public static void main(String args[])
{
if(args.length !=2)

{
System.out.println("HenpaBuibHbiit_BbI30B_IPOrpaMMBI');
return;

}

try

{

BufferedReader in = new BufferedReader(new FileReader(args[0]));
PrintWriter out = new PrintWriter(args[1]);
String s;
while((s = in.readLine()) != null)
if(s.matches("(_*-2[0-9]+)+_*"))
out.println(s);
out.close();
in.close();
t
catch(IOException e)
{
System.out.println("Oum6xa_sBopa/BBOzA");

}
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8. KoHTeliHepbI

8.1. O630p KoHTeliHepoB. Konmeiinepamu Ha3bIBAIOTCSA OOBEKTBI, CIIO-
COOHBIe XpaHUTDb Apyrue o6beKTbl. OHM Pa3IMYaloTCsA CHOCOO0M OpraHu-
3aL[uI1, BpeMeHeM BBIIIOJIHEHNsI OCHOBHBIX omepanuit (Ho6aBieHns, u3BIe-
YeHWsI M YHaNeHUsl STEeMEHTOB), a TaKXKe IOALEPKMBAEMbIMHU CIOCOOAMM
00xo0fa 37IeMEeHTOB KOHTelHepa.

KoHTeliHeps! B Java MOXKHO pasfennTb Ha TPU IPYIIIBI: MacCUBBI, KOJI-
JIEKL[MU ¥ ACCOLMATMBHbIE MaCCUBBL. MaccuBbI ObUIM PAaCCMOTpPEHBI B 1I. 1.5.
VIx oT/IM4MTeNIbHOM YepTOIL AB/IAETCA HEBO3MOXXHOCTD MI3MEHEHNA pa3MepoB
nocse cosfanus. Bce ocranbHble KOHTEHEPDI B Java IMHAMMYECKN U3MEHA-
0T CBOJT pasMep IIpy HOOABIEHUN 1 YHa/IeHUN 37IeMEHTOB.

CaMyi0 MHOTOYNC/IEHHYIO TPYIIly KOHTEHEPOB 00Pas3yoT KoeKyuu.
Bce xmacchl-Konneknumu B Java ABAAIOTCA hApamempu3osanHviMy TUTIAMU
(generics). ITapaMeTpr30BaHHBII TUII — 3TO KIacC WM MHTepdeiic, nMe-
IOLUIT TTapaMeTp — UMsA TUIIA, KOTOpOe NO/DKHO 33/IaBaThCA MPU CO3AHUU
06BekTOB. IlapaMeTpr30oBaHHbIe TUIIBI HATOMMUHAIOT H1abmoHbl C++ 1 TIpef-
HasHa4YeHBI B IEPBYIO OYepenb [ TOTO, YTOObI 06ecrednTh KOHTPOJIb Mpa-
BUJIBHOCTY TUIIOB Ha 3Tare KoMmuisiuyy. OHU NPeICTaBIsoT coO0it OYeHb
IMOKUIT M B TO XKe BpeMsI CTIOKHBIVI MeXaHM3M, [leTaTbHOe PacCMOTpEeHIe
KOTOPOTO BBIXOJUT 33 PaMKU TaHHOro nocobust. ITogpo6uyio nudopmanmio
0 MapaMeTPU30BAHHBIX TUIIAX MOXKHO HOMTY4YUTb B cTaTbe [11].

[TapameTpoM K/IacCOB-KOJUIEKLMII Java sIB/IAETCST TUII 0OBEKTOB, KOTO-
pble OHM MOTYT XPaHUTD (37eCh U BCIOAY HIDKe 3TOT TUII 0603HaueH OYKBO
E). [lapameTp MoXeT ObITh TONBKO KimaccoM mnu unHrtepdeiicom. s xpa-
HEeHUA B KONIEKIMAX JAHHBIX IPYMUTUBHBIX TUIIOB CIeflyeT VICIONb30BaTh
KTacchI-06€pTKy (M. 1. 3.13).

Bce kmaccoi-kommexuyn peanusyior unrepderic Collection<E>. OcHos-
Hble MeTOZbI 3TOro MHTepdeiica mpuBeneHs! B Tab. 8.1. Bce oHu coorBert-
CTBYIOT OIlepalyisM, IIPaKTUYECK) He 3aBMCAIMIMM OT THUIIA KO/UIeKIVN. B
4MCI0 Hambosee 4acTO MCIIONb3yeMbIX KOJUICKIMII BXORAT AVMHAMIYECKue
MAaCCHBBI, IBYCBSI3HBIE CIMCKU, MHOXKECTBA ¥ YIOPSIOYEHHbIe MHOXECTBA.
Kraccer, peanusyiomue QyHKIMOHATBHOCTD STUX KOJIEKLNIT, OMMCAHbI B
oI 8.3, 8.5.
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boolean add(E o) Io6aBneHne smeMeHTa B KOJIEKIVIO
(Bo3Bpamlaet true B cryyae ycrexa)

boolean remove(Object o) VnaneHue sneMeHTa U3 KOJUIEKIUN

boolean contains(Object o) ITpoBepKa IPMHAIIEKHOCTY 7IEMEHTa
KOJUIEKIINYU

int size() IonyyeHre KOMMYECTBA MEMEHTOB B
KOJUIEKIIMN

boolean isEmpty() ITpoBepKa KO/UIEKIIMY HA ITYCTOTY

boolean equals(Object o) CpaBHeHUe KOJIEKI[MIT Ha PaBEHCTBO

Iterator<E> iterator() ITonyyenne urepaTopa KoameKLuu

Object[] toArray() KonmpoBaHue cOmepXMMOTro KOJUIeK-

oy B MacCuUB B IIOpAAKE 06xo;[a KO-
JIEKO MU UTEPATOPOM

Ta6muua 8.1. OcHoBHbIe MeTonbl nHTepdeiica Collection<E>

Accoyuamuetvle maccusvl (Taxoke YIOTPeOIAIOTCA TEPMUHBI «CIOBAPb»
U «KapTa OTOOPaKeHMiT») SIBIAIOTCS 60ee CITOYKHBIMU TUITAMU TAHHBIX, Y€M
Komekuyy. PakTUIecKy OHM MPERCTABIAIOT COOO0I MACCUBBI, UCIIOIbB3YIO-
1[yie BMECTO IHAEKCOB IIPON3BOIbHbIe 00beKThI. [10fpoOHO OHM ONIICaHbI B
1. 8.6.

8.2. Ntepatopsl. Viteparopsl npefHasHaYeHbl ISl 06X0fa KOJUIEKIVIA
B HEKOTOPOM HOpsifKe. VIconp3oBaHme uteparopa — 3TO CaMblil ObICTPBIN
CII0CO6 TIepevnCcIeHns BceX aleMeHTOB Komtekiy. Kimaccpl-ureparopsr pe-
amusyroT uHtepderic Iterator<E>, onmpenensionmit Tpu Mertona: hasNext(),
next() u remove().

VrtepaTop MOXeT ObITb IIONTy4eH IyTEM BbI30Ba MeTOfa iterator() Ha co-
OTBETCTBYIOLIeM 00beKTe-Ko/UTeKun. [lepBOHAaYaIbHO UTEPATOpP YCTAaHAB-
NMBAETCS Heped nepebiM SIEMEHTOM KomeKuny. Kakablil BbI3OB MeTofia

‘ E next()

BO3BpalIaeT 3J€MEHT, Ilepel KOTOPbIM HAaXOAWICA UTEPATOp LO BbI30OBA, U
COBUTAET UTEPATOp, TIOMeIas ero MOoc/Ie BO3BPAIIEHHOrO d71eMeHTa. Eciu
UTEPATOP HAXOFUTCS [TOC/Ie TIOCTIETHETO 9eMeHTa KOIEKII, MeTOR next()

BeiOpaceiBaet ucknodenne tuna NoSuchElementException. [l mpoBepku
Ha/IM4usA 37IeMeHTa Iepell NUTepaTOPOM JCIO/NIb3YeTCs METOJ

‘ boolean hasNext()
Lns yoaneHus MOCTeTHETO BO3BPALIEHHOIO MeTOXOM next() smeMeHTa MO-

>KeT OBITh UCIIONb30BaH METO[
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‘ void remove()

Jomnyckaetcst MMIb OFHOKPATHBI BBI30B MeTOZa remove() HOCIe BBI3O-
Ba Mertofia next(). B mpotuBHOM cnydae, a Takxe B Cilydae, KOIZa BBI-
30B next() He OCYILIeCTB/AICA BOOOIe, BLIOpAchIBAeTC MCK/IIOUEHME TUIIA
IllegalStateException.

B kavecTBe mpuMepa pacCMOTPMM MCIIOIb30BAHIE UTEPATOPA /IS BbI-
Boma copep>kumoro Kojaekuuu collection, comepikaiieit 3/meMeHTbI THIA
MyClass:

for(Iterator<MyClass> it = collection.iterator(); it.hasNext(); )
System.out.println(it.next());

Jnst kormekumit (a Tak)ke IJIsI MAacCUBOB) CYIECTBYET aIbTepHATHBHBIN
BapuaHT uukia for:

for([ Tmn maHHBIX | epeMeHHast : KOMIEKIIVS)
orepaTop;

Ox ocyiecTBseT 06X0% COBEPKUMOrO KO/UIEKL[MY B TIOPsIAKE, OIpefess-
€MOM MTepaTopoM (/s MacCUBOB B HOPsIAKe OT IIEPBOrO 3/EMEHTa K IIO-
CIefHeMYy), IIpU STOM IIepeMeHHO!, 3aJaHHOI B 3aT0/IOBKE LIMKJIA, OCTIeNO-
BaTeIbHO IIPUCBAMBAIOTCS CCHUIKM Ha 3/leMeHThl Kojulekuuy. Hanpumep:

for(MyClass e : collection)
System.out.println(e);

8.3. Couckmu u pumHaMmdyeckne MaccuBbl. CIMCKM M JUHaMU4ecKyue
MaCCUBBI — 3TO KOVIEKIMM C IIPOV3BOIBbHBIM MOPSIIKOM C/I€HOBAHMA 37Ie-
MeHTOB. [Iops/IOK 371eMeHTOB B TaKMX KO/IEKLUAX ONpefiefisieTcsl UX Ho-
MepaMM TaK >Ke, KaK B OOBIYHBIX MaccuBax. Bce Kimaccel, obecredmBaio-
e QYHKIVOHATIPHOCTD 3TUX KOIEKINIT, peannsyioT nutepderic List<E>
(cybunTtepdeiic nnrepeiica Collection<E>), MeTonbl KOTOporo mpusepe-
HBI B Ta61I. 8.2.

st paccmarpuBaeMbIx KoyteKuuit Metop add(), onpenenéHHbIl B MH-
tepdeiice Collection<E>, ocyiiecTBiseT BCTaBKYy B KOHeIl] KO/UIEKLINH, a
MeTof remove() yhamsdeT IepBOe BCTPeTMBIIeeCs BXOXKJEHNE 3aJaHHOTO
3/IEMEHTA.

CraHpjapTHas OMOMMOTEKa CONEP>KUT CIIeNYIoiMe KIAcChl KOJIEKIIVi
C TPOM3BONBHBIM TOPSAKOM CiaefoBaHms omeMmeHToB: LinkedList<E>,
ArrayList<E> u Vector<E>.

Kracc LinkedList<E> mpencraBisieT co60if KOMIEKINIO, OPraHI30BaH-
HYIO B BIJIe IBYCBsA3HOTO crucka. OH obecreynBaeT MOMydeHMe 3/IeMeHTa 110
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void add(int index, E element) Jlo6aBneHMe 9/eMEeHTa B YKa3aHHYIO

MTO3ULUIO

E get(int index) Ilonyuenne snemeHTa ¢ 3aJJaHHbIM MH-
IEeKCOM

E set(int index, E element) VI3sMeHeHMe 3/1eMEHTa C 3alaHHbIM VH-
IexcoM (BO3BpalljaeT CTapoe 3HayeH1e
9/IEMEHTa)

E remove(int index) VnaneHne sneMeHTa C 3aJJaHHBIM WH-
mexcoM (BO3BpalljaeT yAaI€éHHBIN 1e-
MEHT)

int indexOf(Object o) TToyck mepBOro/IOCTIefHEr0 BXOXK/e-

int lastindexOf(Object o) HYSL 971eMeHTa (B CIy4yae Heyfauy BO3-
Bpamaor —1)

ListIterator<E> listIterator() IMonyyeHne CIMCOYHOTO WUTEPATOPA,

ListIterator<E> listIterator(int index) YCTaHOBJICHHOTO Ha HAa4aJIo CIIMCKa/TIe-

pen 3ajaHHbIM 3JIEMEHTOM CIIVICKaA

Ta6muua 8.2. OcHoBHbIe MeTOfbI MHTepdeiica List<E>

UHJeKCY 3a BpeMsA nopspka O(N), a Taxoke BCTaBKY U YaleH)e 9IeMEHTOB
B IIO3MIUIO UTepaTopa 3a BpeMA nopsaaka O(1).

Ins cospanus ax3eMiuisapoB Knacca LinkedList<E> MoryT 65T MCHIONTB-
30BaHbI CIIEAYIOI[e KOHCTPYKTOPBL:

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

JonomHuTenbHO K MeTORaM, 00bsiBTIeHHBIM B nHTepdeiice List<E>, kmacc
LinkedList<E> npenocTaByisier MeTOABI Jy/IsI BCTABKY, IOJY4EeHN U yaae-
HIS IIEPBOTO U IIOCTIEAHEro 57IeMEHTOB CIINCKA:

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

E getLast()

E removeFirst()

E removeLast()

Bce ony TpebyioT mys cBoeit paboThl Bpems nopsapka O(1).

Knacc ArrayList<E> mpencraBisier co60i1 KOMIEKIMIO, OPraHN30BaH-
HYIO B BUJIe MacCuBa IIepeMEHHOr0 pasMepa. TaKkye MacCUBbI MMEIOT HEKO-
TOPBII HaYaIbHbIN pasMep (110 yMonryaHuio 10), KOTOPBIIT MOXET YBe/INYM-
BaThCA NMpyu HeobxopumocTy. OHNM 06ecrednBaloT MMOMTyYeHNe 7IEMEHTa 110
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MHAeKCY 3a Bpems mopsiaka O(1). BcraBka u ynaneHune sneMeHTOB TpebyeT
BpeMeHn nopspka O(N).

Ins cospmanyA skseMmApoB kimacca ArrayList<E> mcnonbsytorcs ce-
AYyIOIie KOHCTPYKTOPBIL:

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

HOCHC}IHI/Iﬁ KOHCTPYKTOP IIO3BOIAET 3ajaTb KOIMIECTBO ITAMATY, IIEPBOHA-
Ya/IbHO BBIJCIAECMOE 11O MaCCUB.

Vtepatopbl OOXOAT CHMCKM M AMHAMMYECKNME MAacCHBBI B IOPSfKe
YBEIMUEHMA MHJEKCOB ameMeHToB. Komteximu, peanusyroume mHTepdeiic
List<E>, mopiepXmMBaroT CIeLyabHble CHUCOuHble umepamopvi (MHTep-
deiic ListIterator<E>), nmeronine 6onee mupoKyio GyHKIMOHATBHOCTD, YeM
o6brynbIe. B YaCTHOCTY, TaKM€ UTEPATOPDI MOTYT ABUTATHCA 11O KOJIJIEKOUN
B 0060NX HaIpaBIeHMAX. [/ IPOBEPKY HAMMYISA IPEAbIAYIIero sleMeHTa 1
€ro TONMy4YeHNs IpeHa3HaYeHbl METOMbI

boolean hasPrevious()
E previous()

ananornyusie Metogam hasNext() u next(). Takxe ciMcOYHbIE UTEPATOPDI
HO3BOJIAIOT BBIIOJHATD 3aMeHY IOC/IeIHEro IIOJTYYeHHOTo 3/IeMeHTa C IO-
MOII[bIO METOfA

void set(E o)

a TaK)XKe€ BCTAaBKYy J/IEMEHTA B TEKYLIYIO IO3NIVIO UTEpATOpa C IIOMOIIBIO
METOoga

‘ void add(E o)
ITocne BcTaBKYM MUTEpaTOp pasMellaeTcs IOC/Ie BCTaB/I€HHOTO 97IeMEHTa.

8.4. YnopamoueHue 06beKTOB. MHOrMe 3a/jauy 06pabOTKY KOHTelHe-
POB CBA3aHBI C pa3MelleHNeM 06BEeKTOB B HEKOTOPOM Topszake. [l sToro
HeoOXOIMMO OIpefenTh Il 00beKTOB HEKOTOPYIO OIlepalifio, KOTopasd
HO3BO/IUT BBIACHUTD, KAKOIl 3 00BEKTOB OOJIbIlle MM MeHblle Apyroro. B
Java cyIecTByeT fiBa CTaHAAPTHBIX CIIOCO0A OMpeieNleH s TAKOIl OTlepaIyIL.
B nmepBoM cryuae kmacc, 06beKThl KOTOPOTO HOAJIEKAT YIOPATOYECHMIO, IO
XeH peanmn3oBbiBaTh MHTepdeiic Comparable<T>. B kauecTBe mapamerpa
T DO/DKHO HOJCTaB/IATBCA MMA K/IAcca, pea/lM3yIollero JaHHbII nHTepdelic.
Hanpumep:
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‘ class MyClass implements Comparable<MyClass>
Vurepdeiic Comparable<T> onpenernsieT MeTOf,
| int compareTo(T obj)

KOTOPBIII HO/DKEH OCYILeCTB/IATh CPaBHEHMe 00BbeKTa KlIacca, Ha KOTOPOM
9TOT 06beKT BbI3bIBaeTcs (this), ¢ mepemaHHBIM JaHHOMY METOLY 0ObEKTOM
¥ BO3BpAIljaTh 3HaUeHMe, MeHblllee HY/IA, eciu 060bekT this 6o/bie 06bekTa
obj, pasHoe Hymo, ecnu this.equals(obj) == true u 6onbiee Hy/A, ecnu
06bexT obj 607bie 06BekTa this. Camo oTHOIIEHME «O0/TbIIE» MOXET OBITH
[IPOU3BO/IBHBIM ¥ COOTBETCTBYET KPUTEPUIO, IO KOTOPOMY MPOU3BOLUTCS
yIOpsOYeHNe.

Hamnpumep, ecin ecTb Kacc «KOMIIIEKCHOE YJC/IO» C OBYMsI BellleCTBEH-
HBIMM IIOJIIMU Ye ¥ im U TpebyeTcs BBINOMHATb YHOPsLOUYeHMEe 00BEKTOB
9TOTO KJIacCa II0 BO3PACTAHMIO VMU YOBIBAHUIO MOJY/IEN COOTBETCTBYIOLINX
KOMIIIEKCHBIX 4ICeTI, olepanuio compareTo MOXXHO OIpenennTs ClIesyo-
MM 00pa3oM:

class ComplexNumber implements Comparable<ComplexNumber>
{
public double re, im;
public ComplexNumber(double re, double im)
{
this.re = re; this.im = im;
}
public int compareTo(ComplexNumber c)
{
double diff = (re * re + im * im) - (c.re * c.re + c.im * c.im);
return (int)(Math.signum(diff));

}

Croco6 ymopsapgodeHnsa 00beKTOB, OCHOBAHHBI Ha OIpee/éHHON YKa3aH-
HbIM 00pa3oM ollepaluy CpaBHEHM:A, Ha3bIBAeTCA B Java ectnecmeeHHbvim
ynopsiooueruem. Kaxxaplil KTacc MOXeT OILpefe/nTh He 60jiee OFHOTO CIO-
coba ecTeCTBEHHOTO YIIOPSOYeHMSL.

JIpyroit crioco6 ymopsAgoueHNs 3aKII0YaeTCs B ONPefieNleHNN BHEIITHETO
Krmacca (komnapamopa), o6beKTB KOTOPOTO OYAYT OCYIIEeCTBIATb CpaBHe-
HIte 06'beKTOB TpebyeMoro Kmacca. Kmacchl-koMImapaTtopsl JOTKHBI peann-
30BbIBaTh uHTep(eric Comparator<T>, rae mapamerp T ompenmender Tun
00beKTOB, CpaBHIBAEMBIX JaHHBIM KoMmapaTopoM. VIHTepdeitc Comparator<T>
ompefienAeT MeTOJ
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‘ int compare(T ol, T 02)

KOTOPBIII OCYIECTB/ISIET CPaBHEHIE ABYX 0ObEKTOB, MepefaBaeMbIX eMy B
KayeCTBe apryMeHTOB, M BO3BPALIaeT B pe3y/ibTaTe CPAaBHEHUS IIOJIOXKUTENb-
HOe, OTPULATENbHOE WM PAaBHOE HY/IIO LleJI0e YUC/IO aHAJIOTMIHO METOLY
compare() narepgerica Comparable<T>.

Tak, B IpuMepe, IPUBENEHHOM BBIIIE, BMECTO MeTofia compareTo() Mox-
HO peajM30BaTh KOMIAPATOP CIEAYIOIINM 00pasoM:

class ComplexNumberLenComp implements Comparator<ComplexNumber>

{

public int compare(ComplexNumber c1, ComplexNumber c2)

{
double diff = (cl.re * cl.re + cl.im * cl.im)
— (c2.re * c2.re + c2.im * ¢2.im);
return (int)(Math.signum(diff));

}

JIerko BUIETD, YTO [IL OJHOTO KIacca MOXKHO ONpeNenuTh TH0060e Komu-
4eCTBO KOMIIApaTOPOB, IIOTOMY AAHHBIN CIIOCOO OOBIYHO IpPUMEHSAETCA B
TeX C/Iy4asx, KOIjja IporpaMMa JCIIONb3yeT pasHble KpUTEPUU YHOPAg0de-
HIS OOBEKTOB.

MHorwe cTaHZapTHBIE AITOPUTMBI 06PaOOTKM KOHTEITHEPOB, a TAKKe ca-
M KOHTeJHepbl TPeOYIOT ompefeeHNs Ccrocoba ynopsfodeHns o0beKToB.
[TpuMep MCIIONb30BaHUA PasINYHbIX CIOCOO0B YIOPAZOYEHN P XpaHe-
HuM 1 00paboTKe JaHHBIX IIPUBEIEH B II. 8.8.

8.5. MHoXecTBa U ynopsAgOYeHHble MHOXKeCTBa. MHOXecTBa 1 yIIo-
psfoYeHHbIE MHOXKECTBA — 9TO KOJIEKLNY, obecrednBaloliye ObICcTpoe fo-
6aBrieHMe U yHaZIeHNe 37IeMEHTOB, OHAKO He MO3BOJIAIINe YCTaHABINBATD
HOPAJOK UX CIIEROBaHV M XPAaHUTD LyOIMKATHI.

MHoxecTBa IpencTaBIeHbl nHTepdeiicom Set<E>, a Takxe peannsyo-
muM ero kmaccom HashSet<E>. Hu oguu 13 HuX He [0OaB/IseT HOBBIX
MeTOfOB 110 cpaBHeHuIo ¢ nurepdericom Collection<E>. 711 xpanenns arne-
meHToB Kiaacc HashSet<E> mcnonbsyer xsmmpoBaHue, I09TOMY 00bEKTHI,
XpaHMMbIe B KOJUIEKIVAX-MHOXKECTBAX, 0053aTe/IbHO HO/DKHBI pealn3OBbl-
Batb Metopbl equals() u hashCode() (cm. m. 3.12) Brarogaps xsumposa-
HMIO BpeMsi BBIIIOJIHEHVSI OCHOBHBIX OIlepauuii (mobasreHue, yhaaeHve 1
IpOBepKa BXOXK/ICHUA 9/IeMEHTa B MHOXKECTBO) IIPAKTMYECKM He 3aBMCUT
OT pasMepa MHOXXecTBa. ITopsAOK 06X0fa 57IeMEHTOB MHOXKeCTBa UTEPaTo-
POM OKAa3bIBAaeTCsA JOCTATOYHO IPOM3BOBHBIM, TaK KaK ONpefieeTCs X3lI-
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KOJlaMu 371eMeHTOB. [Inst cos3manus sk3eMiisipoB Knacca HashSet<E> nc-
MOJIb3YIOTCA CTeAYIoLe KOHCTPYKTOPDI:

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

YropsijoueHHble MHOXECTBA TIpeficTaBlIeHbl nHTepdeiicom SortedSet 1
peanusympouieM ero kmaccoM TreeSet<E>. ITocmenHmit NCIIONb3yeT A Xpa-
HEHMsI 97IeMEHTOB COaTaHCHPOBAHHbIE GVMHAPHBIE [IEPEBbS, YTO MIO3BOMISIET
rapaHTHPOBATh HOPSAOK 00X0fja MHOXKECTBA UTEPATOPOM B BO3PACTAIOIEM
nopsifke. Onepaunyu Kob6aBIeHNs, YAAIEHUsT U TIPOBEPKM BXOXK/EHUs 9/Ie-
MEHTa B MHOXKeCTBO TpeOyroT Bpemenu mopsifka N log N.

Ilnst cospanms 9Kk3eMIUIApoB Kiaacca TreeSet<E> mcnonpsyorcs crieny-
IOII[YIe KOHCTPYKTOPBL:

TreeSet()

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

[TocnmemHmit M3 HUX TIO3BOJSIET CO3[}ABATb MHOXECTBA, YHOPsLOYEHHbBIE B
IPOU3BOIILHOM IIOPSIJIKe, OIIpefie/IeMOM IepeflaBaeMbIM B KOHCTPYKTOD KOM-
mapaTopoM (cM. 1. 8.4). Bo Bcex OCTaNMbHBIX CTydasx MHOXKECTBA YIIOPS-
TOUYMBAIOTCA B €CTECTBEHHOM IIOpsAfKe. B 3TOM cydae KiTacchl 371eMEHTOB
MHOXeCTBa 00s13aHbI peanu3oBbiBaTh MHTEpdeiic Comparable<T>.

8.6. AccommaTuBHbIe MaccuBbI. Kak y>ke 0TMe4anoch, acCOIMaTUBHbIE
MacCHBbBI MOXXHO PacCMaTPUBATh KaK MACCUBBI, MICIIO/b3YIOI/€ BMECTO MH-
IeKCOB IIPOU3BONbHbIE 06BEKThL. MOXKHO CUMTATh, YTO OHM 3aJA0T OTOOpa-
JKEHMe MHOXXeCTBA 005eKkmos-Ko4eli BO MHOXKECTBO 005eKH06-3HAYeHUI.
OHI He ABNAIOTCA KOWIEKIVMAMM B TOM CMBIC/IE, YTO He pealnsylT MH-
tepdeiic Collection<E>. Ero 3amensier unrepdeitc Map<K, V>, umerommui
IBa napametpa. IlepBblil onpesienAeT TUII JaHHBIX K/IIOYEN aCCOLMATVBHOTO
MaccMBa, a BTOPOIf — THII ero 3HadeHMil. OCHOBHBIE MeTORbI MHTepderica
Map<K, V> npuBeneHs! B Ta0mI. 8.3.

AcconyaTuBHbBle MAaCCUBBI VMCIOMB3YIOT [/IA XpaHEHUA IIap 3HAYEHMUN
KOHTeJHepbl-MHOXKeCTBa. [109TOMY Kak mepapxms, TaK U CBOWCTBA TeX U
apyrux coBnagaioT: kimaccaM HashSet u TreeSet cooTBeTcTBYIOT Kiacchl
HashMap u TreeMap cooTBeTCTBEHHO, a nHTepdelicy SortedSet — mHTep-
deric SortedMap. O1jeHKI BpeMeHM BbIOTHEHNUS OCHOBHBIX OIepaIinil Jiist
aCCOLMATUBHBIX CHVCKOB TaKIe e, KaK U I/ COOTBETCTBYIOIINX UM MHO-
KeCTB.
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V put(K key, V value)

V get(Object key)

V remove(Object key)

obaBnenne mapbl KIIIOY-3HAYEHUE
(Bo3BpalaeT cTapoe 3HauyeHue, acco-
LMMpOBaHHOe C Kar4oM i null, ec-
JIL TAKOTO K/IX0Ya He OBIIO)
IMonyyeHne 3HaYeHMA, COOTBETCTBYIO-
mero kmouy (BosBpamaer null, ecin
KJ/II0Ya HET B aCCOLIMATUBHOM MaCCUBE)
YpaneHue mapbl KI04-3HadeHue (BO3-
BpalljaeT 3HaYeHIe yHa/IsieMOil Iapbl)

boolean containsKey(Object key)
int size()
boolean isEmpty()

void clear()
boolean equals(Object o)

IIpoBepka, comep>XUT U accOLMATUB-
HBII MacCUB 33[]aHHBIN K/TI0Y
Ilonyuenne pasmepa accoLUaTUBHOTO
MaccuBa

IIpoBepka acconuaTMBHOIO MacCUBa
Ha IyCTOTYy

OuncTka acCOIMaTUBHOTO MacCUBa
CpaBHeHNe acCOIMATUBHBIX MacCUBOB
Ha PaBEHCTBO

Set<K> keySet()

ITonyyenue Habopa Kiodelr B Bupje
MHOXXeCTBa

Ta6muua 8.3. OcHoBHBIe MeToAbI NHTepderica Map<K, V>

AcconyaTuBHbIe CIUCKU He MMEIOT COOCTBEHHBIX UTepaTopoB. [t ux

06X0/1a UCIIONB3YIOTCS UTEPATOPbl MHOXKECTB MX KIIIOYEll, BO3BpalaeMble
metonoM keySet(). Cnepmyrommit pparMeHT KOfa JeMOHCTPUPYET MCIOMb30-
BaHMeE aCCOIMATUBHBIX MaCCUBOB:

TreeMap<String, String> capitals = new TreeMap<String, String>();
capitals.put("Poccus”, "Mocksa");
capitals.put("®@pannms’, "Tlapmx");

capitals.put("Vramua", "Jlougon"); // nenpasunvro
capitals.put("WUramsa", "Pum"); // ucnpasnenue ownbxu
System.out.println("Crommua Wrammm - " + capitals.get("Vramma"));
// Bbi800 8cezo maccusa, omcopmuposanHozo no HA36AHUIM CHpar
for(String s : capitals.keySet())

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

8.7. Yuacnegosannble (legacy) kmaccei-konTeitHepsl. Kpome kmaccos

ArrayList<E>, HashSet<E> n HashMap<E>, cymecTByloT 6/1M3K1e UM I10
¢dyuxumonanpHocTy Kimaccel Vector<E> 1 Hashtable<E> u Dictionary<E>.
OTo Tak HasbIBaeMble YHac/lefoBaHHbIe (legacy) Kmacchl M3 CTapbIX Bepcuil



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

Haxoxxpenne HamOONbLIIEr0/HaMEHb-
1IETO 3/IEMEHTa KOJUIEKI[UM B CMBIC-
Jle eCTeCTBEHHOTO IOpsfiKa 9JIeMeH-
TOB/IOPSIAKAa 3J7IEMEHTOB, OIpefersie-
MOTO KOMITapaTOpOM

void sort(List<T> list)
void sort(List<T> list,
Comparator<? super T> c)

int binarySearch(List<? extends T> list,
T key)

int binarySearch(List<? extends T> list,
T key, Comparator<? super T> c)

CopTrpoBKa KONMIEKIMH C IIPOU3BOTIb-
HBIM TIOPAJKOM CJEfIOBAHUSA 3/IEMEH-
TOB B €CT€CTBEHHOM NOPAAKe/B TOPAT-
Ke, OIpefieNiIeMOM KOMITapaTOpOM

bunapubIii MOKUCK MHIEKCA 3/1EMEHTa B
ymopsiiodeHHoi Konnekuuu. Ecn ane-
MEHT He HalifleH, BO3BpaIllaeTCsl Beu-
4IHA, PaBHAA (MUHYC NO3ULUSA, 6 KOTO-

Doii OomsiceH Ovi Ovbimp InemeHm, MUHYC
eouHuUYa)

Collection<T> unmodifiableCollection(
Collection<? extends T> c)
List<T> unmodifiableList(
List<? extends T> ¢) u 1. 1.

IonyyeHre HeM3MeHsEMOl 06epTKM
KO/UTeKIMY  (CYLIECTBYIOT aHAIOrMd-
Hble MeTOfBI [/IsI BCeX CTAaHFAPTHBIX
TUIIOB KOHTEIHEPOB)

Ta6nuua 8.4. OcuoBubie Mertonpl Kimacca Collections. Bce Mertomsl saBngioTcs
CTaTUYECKUMU

6ubnmorexn. OCHOBHOe MX Ha3Ha4YeHVe — 0OeclieyyBaTh OOPaTHYI0 COBMe-
CTUMOCTD. XOTsI OHM He CYMTalTCA ycTapeBuMu (deprecated), BeposTHO,
ydire n36erath NCIOMB30BAHI UX B HOBBIX IPOrPAMMax.

8.8. CrangapTHbIe aITOPUTMBI 06paGOTKM KOHTeltHepoB. CTaH[apT-
Hast 6MOIMOTeKa Java COTEPKNUT peann3alnio HEKOTOPBIX CTAHAAPTHBIX asl-
TOPUTMOB 00pabOTKY KOHTEITHEPOB, a TaK)Ke HEKOTOPBIX CEPBUCHBIX OIle-
paumit. Bce oHM IpencTaBleHbl B BUAE CTaTUYECKUX METONOB K/IaCCOB
Collections (j/1s1 KO/UTEKIMI M aCCOLMATUBHBIX CIMCKOB) U Arrays (fis
MaccuBoB). COOTBETCTBYIOLIVE METOABI IPVBefeHb B Ta0II. 8.4, 8.5.

Oco60 OTMETMM CeMeiCTBO METOfOB, BO3BPALIAKIINX HeM3MEHse-
Mmble 06épTKu KoHTeltHepoB (unmodifiableCollection(), unmodifiableList()
U T.[.). DTU METOMBI BO3BPAIAIOT 00BEKT, peannsyoLnii nHTepdeiic KoH-
TejiHepa COOTBETCTBYIOLIETO TuIa. [Ipu MCIOIb30BaHMM METOHOB IlepeMe-
I[eHNUA U IOJIYYeHUA 3HaYeHNI BO3BPAIIEHHOrO 00'beKTa MOC/IeHUI BeéT
cebst TOYHO TaK JKe, KaK ¥ MCXONHbIN 00beKT. [Ipu mombiTke BbI30Ba TH060-
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void sort(int[] a) CopTrpoBKa MaccuBa
void sort(T[] a, CopTupoBKa MaccuBa 0ObEKTOB B IOPSIfKe,
Comparator<? super T>c)  ompefenseMoM KOMIapaTOpOM
int binarySearch(int[] a, int key) =~ BuHapHbIT OMCK MH/IEKCA JIEMEHTA B YIIO-
int binarySearch(T[] a, T key, pAmodeHHOM MaccuBe. Eciu anieMeHT He Haili-
Comparator<? super T>c)  [ieH, BO3BpalllaeTCsl Be/IM4MHA, paBHast (Mu-
HYC No3uyus, 8 Komopoii 0omxeH Ovin Gbimb
JleMeNm, MUHYC eOUHUYA)

boolean equals(int[] a, int[] a2)  CpaBHeHMe MacCMBOB Ha paBEHCTBO
void fill(int[] a, int val) 3anonmHeHMe BCexX 37IEMEHTOB MacCUBa 3a/laH-
HBbIM 3HaYeHUEM

List<T> asList(T[] a) ITpeo6pa3oBanne MaccyuBa/Habopa smeMeH-
List<T> asList(T. . . a) TOB B CIIMCOK

Ta6muua 8.5. OcHOBHBIe METOABI K/acca Arrays. IIpyBefieHbl MeTORbI [ pabOThI C
MaccyBamy Tuna int[]. CylecTByoT aHaOrn4Hble METOABI 1A pabo-
TBI C MACCHBaMI BCEX OCTA/IbHBIX IPMMUTUBHbIX THIIOB 1 TuIiia Object.
Bce MeTOMIbI AB/ISIOTCS CTATUYECKUMM

TOo 3 METOJOB U3MCHCHUA KOHTeﬁHepa BbI6paCbIBaeTC}I NCKJIIIOYEHUE TUIIA
UnsupportedOperationException.

Crepyrommuil IpuMep [eMOHCTPUPYET BO3MOXHOCTHU CPENCTB, ONMCaH-
HBIX B IaHHOJ IJIaBe.

import java.util.*;
/** Knacc "anxemmuie danHvie uenosexa” */
class Person implements Comparable<Person>
{
/** Oammovle u memoovt 05 UX NOMyHeHUs ¥/
private String name;
public String getName() { return name; }
private int age;
public int getAge() { return age; }
/** Koncmpyxmop */
public Person(String name, int age) { this.name = name; this.age = age; }
/** IIpeobpasosanue ob6vexma x cmpoke */
public String toString() { return name + " (" + age + ")"; }
/** Cpaenenue 06vexmos Ha paseHcmeo */
public boolean equals(Object obj)
{
if(!(obj instanceof Person))
return false;
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return ((Person)obj).name.equals(name) && ((Person)obj).age == age;
}
/** Honyuenue xaui-kooa o6vexma */
public int hashCode() { return name.hashCode() + age; }
/** CpasHerue 00vexmos no gamunuim */
public int compareTo(Person p) { return name.compareTo(p.name); }
t
/** Knacc "komnapamop 0ns cpasHenus no éospacmy” */
class PersonAgeComparator implements Comparator<Person>
{
public int compare(Person pl, Person p2)
{
return pl.getAge() — p2.getAge();
}
}
public class PersonsSortExample
{
public static void main(String args[])
{
TreeSet<Person> data = new TreeSet<Person>();
data.add(new Person("TIerpos", 31));
data.add(new Person("ViBanos", 45));
data.add(new Person("Cmupnos", 20));
data.add(new Person("Cmupros", 20)); // maxoii snemenm yiuce ecmo
System.out.println(data); // 601600 omcopmuposar no damunuam
// Konupoearue codepiumozo MHOMeCMEA 6 CHUCOK
ArrayList<Person> data2 = new ArrayList<Person>(data);
Collections.sort(data2, new PersonAgeComparator());
System.out.println(data2); // ev1600 omcopmuposan no sospacmy

}

BriBOJ 9TOJI TPOTpaMMBI:

[VBanos (45), ITerpos (31), CmuprOB (20)]
[CmupHoB (20), Iletpos (31), ViBanoB (45)]
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9. MHOronoTo4YHoe MporpaMMMupoOBaHue

9.1. Co3nanue NMOTOKOB I yINpaBleHMe UMN. MHO20nomouHocms —
9TO CIOCO6 OpraHM3aIyM BBIIOTHEHNS IPOTPAMMBI, IIPY KOTOPOM OT/ENb-
Hble e€ JaCTV BBIMOIHSIIOTCS OFHOBPEMEHHO VN IICEBJOOXHOBPEMEHHO.

Knacc Thread nnkancynupyer norok BeinonHeHyst. OCHOBHbIE METOMbI
3TOrO KJIacca mepedncieHsl B Tabm. 9.1. KaxgoMy HOTOKY BBIIIOTHEHUS B
IporpaMMe COOTBETCTBYET SK3EMIUIAP STOTO KJIacca MM ero CyOK/IaccoB.
Kax npasuno, B mporpamMmax cosparnTcs cybxnaccel knacca Thread, nepe-
OTIpefIeTAoNINEe METOT,

‘ void run()

KOTOprI7[ SABJISETCS TOYKOM BXO/[Ja B IIOTOK. HPI/I CO3TaHNN SK3EMITJIAPOB I10-
TOKOBOTI'O K/1acCa COOTBETCTBYIOINE VM IIOTOKN BBIIIOTHEHVIA HE IIOTYyIal0T
yHOpaBJIeHNA. Yro6bI 3aIyCTUTD IIOTOK, C/IENYET BbI3BATb METOJ

‘ void start()

COOTBETCTBYIOIEro eMy 06'bexTa. [Ipy 3TOM IIOTOK, Ha KOTOPOM OBL/T BBI3BaH
MeTop start(), Ipoio/KaeT BBIIOMTHEHE, ¥ OFHOBPEMEHHO C HUM Ha JIpyroM
IOTOKEe HAYMHAEeT BBIIOTHATHCS MeTOf run() COOTBETCTBYIOLIETO OOBEKTA
(«omHOBpeMeHHO» B JAHHOM Cly4yae OObIYHO O3HAYAeT, YTO ITOTOKM IIOCTIe-
IOBATENbHO IMOMYYAIT HeOOJIblINe KBAHTHI IPOLIECCOPHOTO BPEMEHH, 4TO
CO3MIaéT WTIO3UIO UX OJIHOBPEMEHHOTO BBIMONMHEHM:). Kak TOMBKO BBITON-
HeHye MeTOja run() 3aBepLINTCs, COOTBETCTBYIOIUIT €My IIOTOK BBIIIOJ-
HEHMsI [IPEKPATUT CBOE cCyuiecTBOBaHue. Merox start() MOXXHO BbBISBIBATH
JINIIB OFMH pas I KaXLOro 06beKTa-MOTOKA.

Jns Toro 4to6B MPOBEPUTD, CYIECTBYET M €lé HEKOTOPBI MOTOK
BBIIIO/IHEHS, UCIIONBb3yeTcs: MeTof, isAlive() cooTBeTcTByIoIero 06beKTa.
CyuiecTByeT Tak)Xe BO3MOXKHOCTb IIPMOCTAHOBJ/IEHVSI TEKYILETO IIOTOKA [0
MOMEHTa 3aBepIlIeHNs Apyroro. [y 3Toro McHnonbp3yercs MeTox, join(), BbI-
3bIBaEMBIl Ha 0O'bEKTe, COOTBETCTBYIOIIEM IOTOKY, 3aBepIleHne KOTOPOro
OXXUJIAETCA.

BBITIOMHAIOMIMIICA TOTOK CaM MOXKET HEPENITH B PEXXMUM OXKMUAAHNS Ty TEM
BbI30Ba MeTopa sleep(). B atom cydae mpoljeccopHoe BpeMs IIPMOCTAHOB-
JIEHHOTO TIOTOKa GyfieT MCIIONb30BaThCsl ApyruMy notokamu. Kpome roro,
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void start() 3amyck noroxa

void run() Touka Bxofia B OTOK
static void yield() Ilo6poBO/IbHAs KPAaTKOBpPeMEHHas! Iepefiada
YIpaB/IeHNA JPYTYUM IIOTOKaM

static void sleep(long millis) ITpnocTaHOB/IEHNE IIOTOKA HAa YKa3aHHBII
throws InterruptedException IpPOMeXXyTOK BpeMeHH

void join() IIprocTaHOB/IEHIE TEKYIIETO OTOKA IO MO-
throws InterruptedException MeHTa 3aBeplIeHMA JPYrOro MOTOKA

boolean isAlive() IIpoBepka, He 3aBepIIVICS TN TOTOK

void interrupt() YcraHoBKa ¢ara interrupted

boolean isInterrupted() IMonyyeHne cocroanus ¢rara interrupted

void setPriority(int newPriority)  }3MeHeHue nmpuopureTa IOTOKa

int getPriority() ITonyyeHnne npuopureTa IMOTOKa

void setDaemon(boolean on) O6baBneHye IOTOKA TEMOHOM

Ta6nuua 9.1. Ocuosubie MeTonbl Knacca Thread

IIOTOK MOXKET OTKa3aTbCA OT CBOErO KBaHTa BpeMeHM IYTEM BbI30Ba Me-
topia yield(). B atoMm ciy4yae ero KBaHT TakKe IepepacIpefenseTcss MeXLy
apyruMu notokamu. OOBIYHO 3TO MCIONB3YeTCSA B TeX CIydasx, KOIAa II0-
TOK OXIJaeT HaCTYIUIEHNA HEKOTOPOTO COOBITNA, MHULIMUPYEMOTO APYIUM
norokoM. Hampumep:

if(!somethingHappened)
yield();

Vicnonb3osanue yield() mo3BosseT MOBBICUTD OBICTPOfIEIICTBIE IIPOrPAMMBI,
IOCKO/IbKY M30€raloTcsi MHOTOKpaTHbIe OeCIo/ie3Hble MPOBEPKM 3HAYEHNs
HepeMeHHO, TT0Ka [pyryue IOTOKM He HOIydYaT BO3MOXKHOCTb M3MEHEHMs
3TOTO 3HaYEHMA.

CooTHollIeHMe MeXy BpeMeHeM, KOTOpOe HOMYYaloT PasNyHbIe II0TO-
KU, OIIpefie/AeTCs UX mpuopuretaMi. IIpruopurer — 3T0 BeIMYMHA B AMaTIa-
30He OT 1 (MMHMMAaIBHBII IpuopuTet) Ko 10 (MaKcUMaIbHbI IPUOPUTET).
I/l yCTaHOBKM U TIONTyYeHUs 3HAYEHUsI IPUOPUTETA MCIIOMB3YIOTCSI METO-
npl setPriority() n getPriority() coorBercTBeHHO. [I0 yMONTYaHNMIO TOTOKK
CO3JAIOTCA C IPUOPUTETOM, PaBHBIM 5.

B mo6oit mporpaMMe Bcerfa CyLIECTBYeT IO KpaliHeil Mepe OfVH IIO-
TOK BBIIIO/THEHMsI, HA KOTOPOM BBIIONMHAETCs MeTo, main() (Touka BXopa
B IIPOrpaMMy). BblImonHeHe mporpaMMel 3aBepIIaeTCst MUILIb TOTAA, KOIa
BCe IOTOKY, 3aITylljeHHbIe IIPOrpaMMOit, 3aBepIuatcs. VICKIoueHneM 13 9To-
TO TIpaBuIa ABIATCA JNUIIb IOTOKU-AEMOHBL /1 TOro 4To6bl 06BABUTD
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HEKOTOPBIII IIOTOK IEMOHOM, ClefiyeT BbI3BaTh MeTof setDaemon() mo 3a-
IyCcKa 9TOro moroka. [IoTOKM-AeMOHBI IIPepbIBAIOTCA BUPTYAIbHON Malln-
HOJT aBTOMATH4eCKH, KOT/Ia 3aBePIIAoTCA BCe OCTaNIbHbIe MOTOKY. OCHOBHOE
Ha3Ha4eHMe TAaKMX II0TOKOB — IIPEJOCTAB/ISTh OCTATBHON YaCTU NPOrpaMm-
MBI HEKOTOpPbIE CEPBIUCHL B (POHOBOM PEXIME.

JHorma Bo3HMKaeT HEOOXOAMMOCTD JOCPOYHO IIPEepBaTh paboTy MOTOKA
U, BO3MOXXHO, BO30OHOBNTb €0 BBINOHEHNE B Aa/lbHeliieM. I 9Toro B
kinacc Thread 651111 BBefiensr MeTopipt stop(), suspend() u resume(), ogHako
H03/jHee OHM ObIIV NPU3HAHBI HeOE30IIaCHBIMM, IIOCKO/IBKY He ITO3BOJISIOT
IIepefi OCTAHOBKOII IIOTOKA OCYILIECTBUTH TaKue JeCTBYs, KaK, HAIpuMep,
0CBOOOX/IeHIe 3aJAHHBIX PECYPCOB, U IOTOMY MOLYT IPUBECTH K 3aBHU-
CaHMIO WV HEKOPPEKTHOMY (YHKIIMOHMPOBAHUIO IIPOrPaMMbL. ITU MeETO-
OBl He JIO/DKHBI MCIIONIb30BAThCS B HOBBIX IIPOTpaMMaX. A/bTepHaTHBHBIM
CIIOCOOOM YIIpaB/IeHNs IIOTOKOM SIBJIAETCA MCIOIb30BaHME CHeIMaTbHOTO
¢nara interrupted xnacca Thread. 1 Toro 4To6s! IpepBaTh BBIIOTHEHNE
IIOTOKA, UcIonb3yeTcs Metop setlnterrupted(). Eciu noTok B 3TOT MOMEHT
SIBTSIETCSI TIPMOCTAHOBIEHHBIM (BbI30BOM MeToxa sleep(), join() u mp.), To
OH BO300OHOBIISET CBOI PaboOTy, a COOTBETCTBYIOLINIT METOJ, BBIOpachBaeT
UCK/II0YeHMe. B IpOTMBHOM crTydae yCTaHaBIMBAeTCSA CIIELMaNbHbI iar
interrupted. IToTOK [JO/DKEH CaMOCTOSITENIBHO IIPOBEPSTH COCTOSIHIE ITOTO
¢nara myTém BbI30Ba MeTopia isInterrupted() 1 ocymiecTBIATDL 3aBepIIeHNe
paboTBL B C/Ty4ae, eC/IM OH YCTAHOBJIEH, HAIIPUMED:

void run()
{
boolean done = false;
while(!done) // enasnwiii yuxka nomoxa
{
if(isInterrupted())
{
// nposecmu 3asepuiarusue Oeticreus
return;

}

Kaxpprit BpisoB Meropma isInterrupted() cObpacpiBaer sHaueHme ¢ara
interrupted. OTMeTuM, YTO, €C/IM TIOTOK He TPOBepPseT 3HaueHue (riara
interrupted, Mo>XXeT BOSHMKHYTb CUTYyalus, KOIJa ero Boobiie Hemb3st Oy-
ZleT OCTaHOBUTbD.
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Crenyrowmit mpuMep AeMOHCTPUPYET UCIONIb30BAHIE PA3TNIHbIX METO-
noB knacca Thread. B aTom npumepe I1aBHBI IOTOK CO3HAET 9K3EMIUIAP
knacca HelloThread, BsiBopsmmit Ha skpan ¢pasy «Hello, world!» Ha ot-
[eNbHOM ITOTOKE BBIIOIHEHVISI V1 AeIAIOLINIT 3a[JePXKKY Ilepef; CBOUM 3aBep-
meHreM. [JTaBHBI TIOTOK, B CBOIO OYepefib, XK/ET 3aBepIIEHNsI JOYePHETO
IIOTOKA, TIOC/Ie 4€TO BBIBOJUT COOOIIeHIe, YTO JOYEPHMIT IIOTOK 3aBEPIIIII-
csL.

class HelloThread extends Thread
{
/** Touxa 8xoda 8 nomok */
public void run()
{
System.out.println("Hello, world!");
try
{
sleep(1000);
}
catch(InterruptedException e)
{
System.err.println("TIorox MyHelloThread npepsan");
}
}
}
public class SimpleThreadsExample
i
public static void main(String args[])
{
Thread t = new HelloThread();
t.start(); // sanyck nomoxa
try
{
t.join(); // oxudanue 3asepuieHuss NOMoKa
}
catch(InterruptedException e)
{
System.err.println("TiraBHbI OTOK MpepBan");
}

System.out.println("TIorox MyHelloThread saBepmmica");
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9.2. Vnrepdeitic Runnable. VMHorna 6biBaeT Heob6xXommmo [06GaBUTDH
¢dyuxumonanpaocTh Knacca Thread k yxe cymectyromemy kimaccy. OpHa-
KO BBINIO/IHATH HacnmefoBaHye oT knacca Thread Henbss, MOCKONBbKY Kiaacc
yoKe SIB/ISIETCSL CyOK/IacCOM HEKOTOPOTO APYroro Kiaacca. B aTom ciydae mo-
XKeT Mcronb3oBatbcs uHTepdeiic Runnable. Stor untepdeiic onpenenser
eIMHCTBEHHBIV METO]I

‘ void run()

QHAJIOTMYHBI ofHOMMEHHOMY MeToxny kinacca Thread.

Knacc, peanmusyronmit uaTepdeiic Runnable, ncronbsyercs cnenyromym
06pasoM: cO3IaéTCs IK3EMIUIAP ITOTO KIacca, KOTOPHII TepefaéTcs B KOH-
crpykrop knacca Thread:

MyRunnableClass r = new MyRunnableClass();
Thread t = new Thread(r);
t.start();

Vuorpga o6bekt kimacca Thread pasMenraeTcss HEIOCPEACTBEHHO BHYT-
pM Kimacca, peanusyomero nHTepdeiic Runnable, 1 nanunamsupyerca B
KOHCTPYKTOpeE 3TOr0 Kacca:

class MyRunnableClass implements Runnable
{
private Thread thread;
/** Koncmpyxmop: cozoaém obvexm knacca Thread u sanyckaem ezo */
public MyThread()
{
thread = new Thread(this);
thread.start();
}
/** Touka eéxoda 6 nomox */
public void run()
{
/...

}

9.3. CunxpoHusanus. B MHOTOIOTOYHBIX IPUTOKEHNSIX 4aCTO ObIBAeT
HeoOX0aMMO, 4TOOBI OFVIH M TOT XK€ OOBEKT WM METOJ OHOBPEMEHHO
VICIIO/Ib30BA/ICS JIMIIDb OfHVM ITOTOKOM. I TOro 4ro6nl 0becreduTs 3Ty
BO3MOYXHOCTD, MCIIO/Ib3YeTCSI MEXAHN3M CUHXPOHUZAUULL.

PaccMoTpuM mpocTediimit IpuMep, e MOXeT IIOTpeboBaThCs CUHXPO-
HU3aLVS.
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class MyThread extends Thread
{
/** Koncmpyxmop (coxpansem ums nomoxa u 3anyckaem nomox) */
public MyThread(String name) { super(name); start(); }
/** Touxa 8xoda 8 nomok */
public void run()
{
try
{
System.out.print("[");
Thread.sleep(1);
System.out.print(getName());
Thread.sleep(1);
System.out.print("]");}
}
catch(InterruptedException e)
{
System.err.println("TIorox " + getName() + " npeppan");
}
}
}
public class SyncExample
{
public static void main(String[] args)
{
for(int i = 0; i < 10; ++i)
new MyThread(String.valueOf(i));

}

B sToM npumepe cospaérca 10 IOTOKOB, KaXKblil 13 KOTOPBIX BBIBOIUT
Ha KOHCOJIb CBOJI HOMep B KBaJIpaTHBIX CKOOKaX M 3apepiuaeTcs. IIpumep
BBIBOJIA 3TOJ IIPOTPaMMBbl:

| ([0 [4320586] 7911111111

[TocKO/IBKY BCe HOTOKM OFHOBPEMEHHO VCIIONb3YIOT ONVMH TOT K€ OOBEKT
(System.out), To pe3y/nbraThl BBIBOJA Pa3INYHbIX [IOTOKOB IIEPEYThIBAOT-
cA.

HerpynHo mpencTaBuTh cebe CUTYalLUIo, KOIfa IMOJOOHOE COBMECTHOE
HCIOIb30BaHIe 00BEKTOB MOXKET NPUBOAUTD K oumbkaM. CrefyeT Takxe
UMETh B BUJY, YTO IIOCKO/IBKY pacIipele/ieHIie BPEMEeHN MeX[Y [TOTOKaMI
HOCUT HeJleTEPMUHIPOBAHHBII XapaKTep, TO OLIMOKM MOTYT MPOSIBISTHCS
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He TIpM KaXKOM 3aITyCKe IIPOIpaMMbl, YTO YCIOXKHAET UX HaxoxpaeHue. Ha-
IpUMep, e/ B MIPUBENEHHOM Bblllle IpuMepe ybpatpb 3amepxkn (sleep),
TO YKasaHHBI 3QQPeKT noumu Hukoz0a He BOSHMKAET, IOCKOIBKY OFHOTO
KBaHTa BpeMeHU, BBIJe/I1eMOr0 IIOTOKY, IIOYTH BCerfa ObIBaeT JOCTATOYHO
WIS TOTO, YTOOBI OCYLIECTBUTD TPeOyeMBlil BBIBOJ.

OCHOBHBIM IIOHATVEM CMHXPOHM3AI[UN SAB/IAETCA MOHUTOP. MoHumop —
9TO (HesIBHBII) 0OBEKT, KOTOPDIIT MCIIONb3YETCs /ISl B3aMOVCKITIOYAIOIelt
OmoKMpoBKH. B Java KaXmplil 06BeKT M3HAYAIbHO VMEET CBOIl COOCTBEH-
HbIIT MOHUTOP. KOria MoTOK BXOAUT B MOHUTOP, COOTBETCTBYIOIUI 0OBEKT
6noxnpyerca. Eciu B To xe BpeMs IPYTroii OTOK IIBITAeTCA BOMTHU B TOT Xe
MOHUTOP, TO OH IIPMOCTAHAB/IMBAETCA [O TeX IOP, IIOKA IEPBbIIl IOTOK He
BBIIIflET 13 MOHUTOPA U TeM CaMbIM He CHUMET OIIOKMPOBKY ¢ 0OBEKTa.

B Java cymecTByloT [iBa BUfla CMHXPOHU3ALNN: ITOCPECTBOM CUHXpPO-
HJ3VPOBAaHHBIX METOHOB J CYHXPOHM3MPOBAaHHBIX 6710K0B. Bxox (BbIXOR) B
CMHXPOHU3UPOBAHHBIN METOJ, MU OJIOK aBTOMAaTHYeCKY IIPUBOJUT K BXOLY
TEKYIero IOTOKAa B MOHUTOP (BBIXOAY M3 MOHMTOPA) COOTBETCTBYIOLIETO
o0beKTa.

YTto6bl CHeNaTh METOJ, CUHXPOHU3NPOBAHHBIM, HOCTATOYHO JOOABUTD B
€ero 3aroJIoBoK Kio4yeBoe cnoBo synchronized. CraxpoHusupoBaHHsle 6710-
K1 (Taxke MHOIZA HasbIBaeMble KPUTUYECKVIMU CEKIMAMI) UMEIOT CIefyIo-
MM CUHTAKCHUC.

synchronized(uMs_o6bexTa)

{
Y/

}

B 4acTHOCTHM, B NIpMBEJEHHOM BBhIlIe IIpYMepe JOCTaTOYHO IIOMECTUTD
comep>kuMoe 6710Ka try B CMHXPOHM3MPOBAaHHBII O/TOK:

synchronized(System.in)

{
System.out.print("[");
Thread.sleep(1);
System.out.print(getName());
Thread.sleep(1);
System.out.print("]");

}

B sToM ciy4yae HOTOK, BOIIEAIINII NePBBIM B MOHUTOP 0ObeKkTa System.in,
NIPMOCTaHAB/IMBAET BCE OCTANbHbIE TOTOKM, MBITAOIIMECS BOWTU B TOT JKe
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MOHUTOP, 1 OCBOOOX/JAeT MOHIUTOP TONIBKO HOC/IE TOTO, KaK OCYIECTBIISIET
CBOI1 BBIBOJI [TO/IHOCTHI0. 3aT€M B MOHUTOD BXOUT CJIELYIOLVIT IOTOK ¥ T. .

BriBOg, mporpaMmsl Iocjie Go0OaBeHnss B Heé CHHXPOHU3MPOBAHHOIO
6moKa:

| 0110181171161 [51[4][3][2][1]

B 3akiodyeHne OTMeTUM, YTO Java IpefOCTaB/sAeT 3HAUUTENIbHO Oonee
IIMPOKJe BO3MOXKHOCTM YIIpaBIeHMA CUHXPOHM3alMell IOTOKOB. B yact-
HOCTY, IOTOK, BOIIEAIINI B MOHITOP, MOXXeT Ha BpeMs YCTYIUTb MOHUTOP
APYroMy IIOTOKY U BHOBbD IIOJTyINTD yIIpaBJIeHNe IIOCTIe TOTO, KaK IOCTIeTHII
0CBOOOAUT MOHUTOP. DTH BO3MOXKHOCTH, @ TAK)Ke XapaKTepHble OIIMOKI
MEXIIOTOYHOTO IIPOrPaMMUPOBaHIsI PACCMOTPEHBI B KHMTe [2].
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10. Texnomorusa mocrymna kK 6asam manusix JDBC

10.1. Apxurexrypa JDBC. JDBC (Java DataBase Connectivity) — 3To
w1atopMo-He3aByCKMas TEXHONIOTN JOCTyHa K 6asaM JaHHBIX U3 Java-
npuioxennit. OHa IpefocTaBIAeT HabOp MHTEPPEIICOB JOCTYIA K JAHHBIM,
MIOCPENCTBOM KOTOPBIX Java-TIPMJIOXKEHNA B3aVMOAENICTBYIOT C BHELIHVIMU
mpaitBepamy 6a3 JAHHBIX, 8 TAK)KE CPECTBA, 00eCIIeYNBaOLIe MHTETPALIIIO
9TUX BHEIIHKX JIpaliBEpOB B Cpefy Java.

Takoit MOAXOX SIB/IAETCS KOCTATOYHO TMOKVM, IIOCKOJIBKY Java-mpuio-
JKEHVISI OKa3bIBAIOTCS OT/ETIEHBI OT feTanell B3auMopericTeus ¢ B]I, a gpait-
BepaMm BJ mocrarouHo obecneunts peanmusanmio onpenenéHubx JDBC-nH-
TepdeitcoB I TOrO, YTOOBI OBITH COBMECTUMBIMM C Java-IPUIOKEHVSIMIL.

Kraccer u unrepericst JDBC pasmemjarorcs B nakete java.sql. Jomon-
HUTENbHBIE cBefeHus o0 TexHonoruu JDBC MoXHO HaiiTu B KHMrax [4, 5].

10.2. paiiBepnl 6a3 gaHHBIX. [/ coenyHeHNA ¢ 6a30ii JaHHBIX HEOO-
XOIMMO CHavasla 3arpysuTh JpaiiBep, COOTBETCTBYIOIINIA MCTIONb3yeMoit B]I.
B cranfapTHYIO IOCTAaBKY Java BXOIUT JIMILD OAVH TaKol fpaitBep — JDBC-
ODBC Bridge. 3ToT mpaiiBep opraHusyet MocT Mexay unrepdeitcom JDBC
U CTaHIAPTHBIM MHTepdelicoM MOAKMoYeHnsa K 6asaM gaHHbIX Microsoft
ODBC (Open DataBase Connectivity). Takoit croco6 sABnfeTcs JOCTaTOY-
HO YHUBEPCa/IbHBIM, IOCKONIBKY I OONbIIMHCTBA 633 JaHHBIX CYLIECTBY-
10T cooTBeTcTBYIomMe ApaiiBeppl ODBC. OpHaKo MpeAnoyYTUTeIbHbIM CIIO-
co60M IOAK/ITIUeHNs] BCE e cumMTaeTcs ucronb3oBanue JDBC-apaiiBepos
KOHKPETHBIX 6a3 JaHHbIX, IOCKO/IbKY TaKye ApaiiBepbl, KaK IPaBUIO, SBIL-
oTcs 60ree PyHKIMOHANIBHBIMA U OBICTPO/EIICTBYIOLVIMM II0 CPABHEHNIO C
JDBC-ODBC Bridge. Kpome Toro, oHu MOryT o6ecreunTtsb Kpocc-mnardop-
MEHHOCTDb IIpuIokeHni (ucnompzoanue ODBC, kak IpaBuio, BO3MOXKHO
tonpko B OC MS Windows). JDBC-gpaiiBepsl MOTYT ObITh HalifieHBI B CO-
CTaBe TOCTaBKYU GonbummHcTBa cymecTBytomux CYBI, mu6o B VHTepHeTe
o afpecy http://developers.sun.com/product/jdbc/drivers.

JDBC-ppaiiBepbl OOBIYHO IIOCTAaBJIAIOTCA B BHUJIE jar-apXuBOB, KOTO-
pble HEOOXO[MMO pasMeCTUTb B II000M U3 KaTa/lOrOB, [IEPEYMCICHHBIX B
CLASSPATH (cm. 1. 3.9), uto651 JVM cMmora Haiitu TpebyeMblit gpaiisep.

3arpyska fpajiiBepa OCyILIeCTB/sA€TCA MOCPENCTBOM BbI30Ba METOfla CTa-
Tiyeckoro merofia knacca Class:
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‘ static Class forName(String className) throws ClassNotFoundException

B xauecTBe apryMeHTa MeTOAy IepefaéTcsa MMsA Kaacca-fpaiiBepa, Halpu-
Mmep:

Class.forName("sun.jdbc.odbc.JdbcOdbcDriver"); // dpatisep ODBC-JDBC Bridge
Class.forName("com.mysql.jdbc.Driver"); // opaiisep MySQL Connector/]

B ciryuae HEBO3MOXXHOCTH 3arpysKi paiiBepa OyeT BbIOPOIIEHO MCKTIoUe-
Hue tuna ClassNotFoundException.

10.3. ITopknouenue K 6ase gaHHbIX. [logkaoUeHNIo K 6ase JaHHBIX
COOTBETCTBYIOT OOBEKTHI K/IAacCOB, peanusymomux narepderic Connection.
Ina cosganus 3TUX 0ObEKTOB MICIOIb3YETCs CTAaTUYECKUI METOf

static Connection getConnection(String url, String user, String password)
throws SQLException

krmacca DriverManager. IlepBblit apryMeHT 9TOTO MeTOfja OIIpefiensgeT CTPo-
Ky TIOAKTIOueHNs K 6ase JaHHbIX, ABa APYTUX — MM IIONb30BATeNsA U €ro
Haporb.

Crpoka NOAKITIOUeHNS VMeeT Cefyomuii ¢popmart:

‘ jdbc:uMsa_noAIpOTOKOIA: MMSI_MCTOYHMKA_TaHHBIX

3mech «MMsA MOAIPOTOKONMA» OIpefesseT ApaiiBep WIM IPOTOKON IOAKIIIO-
yeHus K BJI, a «MMs MCTOYHMKA NaHHBIX» — KaK IIPaBUIO, UMs 6a3bl faH-
HbIX. CTpOKa IIOAK/IIOYEHNA MOXKET COflepKaTh TakXKe JOIOHNTE/IbHbIE Ia-
pametpsl. VIx ¢opmar, paBHO Kak U ¢GOpMaT MMEHU MCTOYHMKA [AHHBIX,
3aBUCUT OT KOHKPETHOTo fpaiiBepa. Hampumep, cremymomasi cTpoka Mo-
XeT OBITb MCIIONb30BaHa /IS MOJK/II0UYEHNS TOCPeCTBOM Apaitsepa JDBC-
ODBC Bridge x B]] ¢ umenem «Clients», pacrono)eHHO Ha JIOKaJIbHON
MallyHe:

‘ jdbc:odbc:Clients

Cootsercraytomas b]l zo/mkHa ObITh IpefBAPUTEIBHO 3apeTrUCTPUPOBaHa B
ODBC Administrator. Emé oguu npumep:

‘ jdbc:mysql://http://mydbserv.ru:3105/Students?useUnicode=true

Taxas cTpoka NOAK/TIOYEHNA UCTIONb3YETCA /1A COEAVHEHM C yanéHHoit bl
«Students», Haxopsericsa Ha cepBepe MySQL no appecy http://mydbserv.ru.
[MopxmoyeHne OyfeT oCymecTBIATbCA Yepe3 mopT 3105, WIsd KOFUpOBaHUA
IepeflaBaeMbIX CTPOK OypeT ucronb3oBaTbess Unicode.
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10.4. Co3gaHue M BBIMONHEHNE 3aNPOCOB K 6a3e JaHHBIX. 3ampoc
K 6ase [aHHBIX MHKAICYIMPYETCs KIaccaMy, peannsyoumMu nHTepderic
Statement. Ka)xgoMy 00beKTy TaKoro Kiacca COOTBETCTBYeT He Oojiee Ofi-
HOTo 00BeKTa, IPEeACTAB/IAINIEr0 Pe3yIbTUPYIOINI Habop KaHHbIX. Ecin
TpebyeTcs MMeTb 60JIee OHOTO Pe3y/IbTUPYIOIEro Habopa JaHHbBIX, KasKIbIi
U3 HMX JO/DKEH OBITh CTeHePPOBaH OTAeNbHBIM Statement-o6bekToM. Bor-
nonHeHne HoBoro SQL-3ampoca 3aKkpbIBaeT CYLeCTBYOLINIT HAOOp TaHHbIX,
CO3JJaHHBIIT TeM ke Statement-006bEKTOM.

JIns cosmaHusA 3ampoca MCIOIb3yeTCs MEeTOf,

Statement createStatement() throws SQLException
Statement createStatement(int resultSetType, int resultSetConcurrency,
int resultSetHoldability) throws SQLException

BBI3bIBAEMBIil HA 0OBEKTe-COeAVHeHNN. BTopas Bepcus 9TOro MeToia Imo3-
BOJIIET YCTAaHOBUTH IapaMeTphbl PesyIbTUpYIOliero Habopa AaHHBIX. Bos-
MOXKHBIE 3HAYeHNUsI TUX IapaMeTpOB IpuBeeHbl B Tabm. 10.1 (cM. Taxke
m. 10.5).

ﬂ}'[}{ BBIIIOJTHEHVIA 3aIIpoca K BH VICTIO/Ib3YIOTCA CIIEAYIOIINE METOAbI MH-
Tepdeiica Statement:

boolean execute(String sql) throws SQLException
ResultSet executeQuery(String sql) throws SQLException
int executeUpdate(String sql) throws SQLException

[TepBblit MeTOR, OOBIYHO IPUMEHSIETCSA [/IA 3alPOCOB, He BO3BPAIIAOIINX
pesynbTupyooux 3HadeHuit (Hampumep, DROP), BTopoit MeTox — fiis 3a-
IIPOCOB, BO3Bpalaloux Habop naHHbIX (Hanpumep, SELECT). Tperuit me-
Top, mpuMeHseTcs A BeinonHeHns SQL-onepatopos INSERT, UPDATE n
DELETE. OH Bo3sBpalaeT KOIMYeCTBO HOOAB/ICHHBIX, YIA/IEHHBIX WIN W3-
MeHEHHBIX B pe3y/nbraTe 3ampoca samuceit. [Ipy BOSHUKHOBeHMH OMMOOK
BCe MeTOfIbI BhIOpachiBaloT uckmodenne Tuma SQLException.

ITocne 06pabOTKYM pe3y/NIbTaTOB 3alpoca MOCIETHUI ODKeH OBITh 3a-
KPBIT IIOCPEICTBOM BBI30Ba METOfA

‘ void close() throws SQLException

Ecnu B pesynbrare 3ampoca ObUI CO3aH HabOp HaHHBIX, OH 3aKPbIBAeTCs
ABTOMATNYECKM IIPU 3aKPbITUN 3aIIpoca.

Crenyromuit mpuMep IeMOHCTPUPYET CO3JIaHNe, 3alI0THEHNe U MORUU-
Kanuio Tabmuubl «people» mocpencrBoM SQL-3ampocos.

‘ // 3azpyska dpaiieepa u coedunerue ¢ BJ]
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String dbUrl = "jdbc:mysql://localhost/test?useUnicode=true";
Class.forName("com.mysql.jdbc.Driver");
Connection conn = DriverManager.getConnection(dbUrl, "pgm", ");
Statement s = conn.createStatement();
// Co3danue mabnuypl u 3anonHeHue eé
s.execute("CREATE TABLE people "

+ "(Id INTEGER AUTO_INCREMENT PRIMARY KEY,"

+ "Name VARCHAR(40), "

+ "Telephone VARCHAR(10),"

+ "Age INTEGER)");
s.execute("INSERT INTO people(Name, Telephone, Age)"

+ "VALUES('MBanos', '12-02-00', 37)");
s.execute("INSERT INTO people(Name, Telephone, Age)"

+ "VALUES('TIerpos', '43-55-47', 26)");
s.execute("INSERT INTO people(Name, Telephone, Age)"

+ "VALUES('Cupopos', '43-88-90', 59)");
// Msmenenue u yoanenue 3anuceil
System.out.println("O6HoBneHo 3amuceit:

+ s.executeUpdate("UPDATE people SET Telephone='63-16-00""

+ "WHERE Name='Tletpos'"));
System.out.println("Yganeno 3annceit: "

+ s.executeUpdate("DELETE FROM people WHERE Name='VIBaHoB'"));
s.close();

10.5. HaBuranusa nmo Ha6opaM gaHHbIX. Habop maHHBIX — 3TO 00bEKT
KIacca, peanusylomero natepgeric ResultSet, nHKancymmpyomuit pe3ynn-
TaT BBIIOTHEHNs 3anpoca K BJl. BosmMoxxHOCTM Habopa JaHHBIX OINpefers-
I0TCSA €T0 apaMeTpaMiu. DTY IapaMeTpbl 3aAl0TCA TIPU CO3TAHUN 00beKTa-
3ampoca Mertofjamu createStatement() miu prepareStatement() o6bekTa-
coepuHeHus (cM. min. 10.4, 10.7). ITapamerp rsType ompenensger tun Habopa
maHHBIX, rsConcurrency — pexxuM o6HOBIeHuUs Habopa, a rsHoldability —
PEeXUM COXpaHeHMsI Kypcopa IHocie GUKCAlMy TPaH3aKLuu. Bo3aMoxKHble
3Ha4YeHMA STUX NTAPaMeTPOB IMpuBefeHsl B Tabm. 10.1.

Habop maHHBIX COLEPXKUT KYpcop, MO3BOJLAIOIINII ITepeMeliaTbCsl Medk -
0y cmpoxamu 3T0ro Habopa. TexHmka paboTBI ¢ KypcopaMyu BO MHOTOM
aHAJIOTMYHA TeXHUKe paboThI ¢ MTeparopaMy Kourekumit (cm. 1. 8.2). Ilep-
BOHAYa/IbHO KYPCOp pasMellaeTcs Iepef IepBolt CTPOKOI Habopa aHHbIX.
BbI30BBI MeTOROB

boolean next() throws SQLException
boolean previous() throws SQLException
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3HavyeHMe ‘ Omnucanne

ITapamemp rsType
TYPE_FORWARD_ONLY (110 ymon4.) | Habop GaHHBIX SIB/SIETCS OffHOHAIIPaB-
JIEHHBIM; KYPCOP MOXXET [IBUTAThCA 110
HabOpy [aHHBIX TOJIbKO BIIEPEN,
TYPE_SCROLL_INSENSITIVE TOIyCKaeTCA [IBMDKEHMEe Kypcopa B
ITPOV3BONBLHOM HAIIpaBJIEHN, A TaK)Ke
IIPOM3BOJIBHBII OCTYII K COTEP>KIUMO-
My Habopa JaHHBIX
TYPE_SCROLL_SENSITIVE TOIyCKaeTCcA [IBVDKEHME Kypcopa B
IIPOM3BOILHOM HAIllpaB/IeHNUM, a TaK-
K€ HPOM3BONBHBIN JOCTYH K COfep-
KIMOMY Habopa JJaHHbBIX; CONEpP>KU-
Moe Habopa [aHHBIX aBTOMATUYECKU
aKTYa/lM3UPYeTCs, KOIZTa COTep KIMOoe
b]l usmensercsa B pesynbraTe BBIION-
HEHMA APYTUX 3aIIPOCOB

ITapamemp rsConcurrency
CONCUR_READ_ONLY (110 yMO/T4.) | PEXUM «TONbKO /A YTEHMA»; M3MeHe-
HYsI HabOpa JaHHBIX 3aIlpeleHbl
CONCUR_UPDATABLE u3MeHeHMsA Habopa JaHHBIX paspellie-
HbI; 3TU M3MEHEHUs aBTOMAaTUYeCKU
BHOCATCA B B]]

Iapamemp rsHoldability
HOLD_CURSORS_OVER_COMMIT mocie Qukcanuy TpaH3akuuu Habop
IaHHBIX OCTAETCS OTKPBITBHIM, U IIOJIO-
>KeHIe Kypcopa B HEM COXpaHAeTCs
CLOSE_CURSORS_AT_COMMIT mocie Qukcanuy TpaH3akuuu Habop
(o ymord.) [aHHBIX 3aKpbIBAETCs

Ta6muua 10.1. 3HayeHus mapaMeTpoB Habopa TaHHBIX. Bce 3HaUEHNS ABIAIOTCSA CTa-
TUYECKMMU KOHCTaHTamu Kiacca ResultSet

II03BOJIAIOT BBINONHATDL IepeMellleH)e Ha OfHY CTPOKy Habopa BHepén u
Ha3ajl COOTBETCTBEHHO (Kypcop OCTaéTcsa MexXAy cTpokamm!). MeToznbl

boolean relative(int rows) throws SQLException
boolean absolute(int row) throws SQLException

IIO3BOJIAIOT OCYIECTBIATD OTHOCUTEIPHOE 1 abcomoTHOE TIO3NIIMIOHMIpOBaA-
HI€ Kypcopa B Ha6ope JAHHDbIX. YkazaHHbIE METO/[bl BO3BpaIllalOT 3HAY€HNE
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Tun gauusix SQL | Tum ganubIxX Java Tun manueix SQL | Tum gaHHbIX Java
BOOLEAN boolean DOUBLE double
TINYINT byte VARCHAR String
SMALLINT short NUMERIC BigDecimal
INTEGER int DATE Date
BIGINT long TIME Time
FLOAT float BLOB Blob

Ta6mma 10.2. CooTBeTcTBME MeXAY THIaMu faHHbIX SQL 1 Java

true, ecnu IepeMellleHMe 3aKOHYMIIOCH yCIlelnHo, u false, ecu TpebyeMbiit
37IEMEHT OTCYTCTBYeT. OTMETNM, UTO HyMepauus sanuceii HA6opa ocyusecme-
ngemcs ¢ eOuHuypt! JI1a o3UIMOHNPOBaHNA Kypcopa Iepefi IePBBIM U T10-
C7e TIOCTIETHETO 3/IeMeHTa Habopa JICIIONb3YIOTCA METOMbI

void beforeFirst() throws SQLException
void afterLast() throws SQLException

Bce mepeuncienHble Bbllile METO/bI, KpoMe MeTona next(), paborawT TOMb-
KO B TOM CIy4ae, eCiy HabOp HAHHBIX He SIB/SIETCS] OJHOHAIPABIEHHBIM
(3HaueHne napamerpa rsType e paao TYPE_FORWARD_ONLY).

L7151 mommyyeHust 3SHaYEHMIT OJIelt OCTIeHEN CTPOKM Habopa JaHHBIX, de-
pe3 KOTOPYIo IiepeMeCcTHIICS /06011 13 METOROB MO3ULMOHpoBaHys (next(),
previous() u T.i.), UCITONB3YIOTCST METOABI

> get**(int columnIndex) throws SQLException
> get**(String columnName) throws SQLException

3mech BMeCTO *** mopcTaBAeTcs MM TUIIA JaHHBIX Java, COOTBETCTBYIOIIee
tuny gaHubix SQL mapamerpa (cm. Tabn. 10.2). Tpebyemoe mone ompepnens-
eTcs1 110 ubo 1o ero uMeHu B B]I, nu6o mo HoMepy B 3ampoce (Hymepayus
noneti Hauunaemcsi ¢ eOuHuywi!). BMecto MeTo0B get*** MOXKHO MCIIONIB30-
BaTb YHUBEPCATbHBIN METO

Object getObject(int columnIndex) throws SQLException
Object getObject(String columnName) throws SQLException

OH BO3BpalljaeT 3HaYeHMe 3aIPOIICHHOrO MOJA B BUie 00beKTa COOTBET-
CTBYIOIIETO THUIIA (Tabn. 10.2). Ecnm 3TOT TMI ABISETCA TIIPUMUTUBHBIM,
BO3Bpaiaercs ero o6éprka (Integer BmMecto int u T. 1.; cM. Taxke 1. 3.13).

Criepyrowyit MeTOf, BBIBOJUT Ha 9KPaH COIeP>KIMOe IIPOU3BOJIBHOI Tab-
JIUIIBIL, UMs1 KOTOPOJI TepefaéTcsa METONY B KadyeCTBe apryMeHTa. B mpumepe
ucnonbp3yercs 06bekT kacca ResultSetMetadata, mo3BosAtomumit MOMy4uTh
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KO/IMYECTBO U Ha3BaHMs I0JIelt Habopa faHHbIX. Boree moppobuyo nudop-
Manuio 06 3TOM K1acce MO>KHO HOMY4NTh B foKyMeHTanuu mo JDBC.

/** Ieuwamv codeprcumozo mabnuyvt B */
public static void printDB(Connection conn, String tableName)
throws SQLException
{
Statement s = conn.createStatement();
ResultSet r = s.executeQuery("SELECT * FROM " + tableName);
// Honyuenue u 661600 HA36aHUIL CONO06
ResultSetMetaData md = r.getMetaData();
for(int i = 1; i <= md.getColumnCount(); ++i)
System.out.print(md.getColumnName(i) + "\t");
System.out.println();
// Bvi800 dannvix mabnuibl
while(r.next())
{
for(int i = 1; i <= md.getColumnCount(); ++i)
System.out.print(r.getObject(i) + "\t");
System.out.println();
}

s.close();

}

10.6. Mopudumupyempie HaGopsI gaHHBIX. Ecnmu Habop FaHHBIX CO-
IEPXXUT MOJIst TONbKO ofHol Tabmuubl Bll, cpenu nomneit Habopa CoepXXUTCS
MepBUYHBI K/II0Y 3TOJ Tabmuupl, a mapaMerp rsConcurrency ycTaHOB/ICH
paBabiM CONCUR_UPDATABLE, T0 Takoit Ha60p JaHHBIX MOXXHO UCIIONb-
30BaTh A1 MOEM(UKALMU COOTBETCTBYIOMel Tabnuisl B, Munys sBHbIE
BbI30BbI SQL-omneparopos. [I14 3TOro UCIONb3YIOTCA METOAbI

void update***(int columnIndex, *** x) throws SQLException
void update***(String columnName, *** x) throws SQLException

Msmenenns sanucpiBatorca B b]] myTéM BbIzoBa MeTofa
‘ void updateRow() throws SQLException

[ns ymameHus Tekyuieit samucu Habopa gaHHBIX u3 BJl mcnompsyercs
METOJ,

‘ void deleteRow() throws SQLException
Heckonmpko 60mee c1o>XHBIM 06pa3oM OCYIIeCTBIAETCS LOOaBIeHue 3a-

micy. CHadaTa HeoOXOMIMO TIepeMeCTUTDb KYPCop Ha CHeLMaabHYI0 CTPOKY
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Habopa TaHHBIX, IPeIHA3HAYEHHYIO /I BCTaBKU. [IJIs1 9TOrO UCIONb3yeTCs
MeTOf,

‘ void moveToInsertRow() throws SQLException

3areM ¢ noMoILIbI0 MeTOOB update***() ocymiecTBIAeTCA 3allONHEHNE T10-
neit gobassemoit 3amucy. [JobapneHne 3anucu B TaOMUIY IPOU3BORUT Me-
TOx,

‘ void insertRow() throws SQLException

Jlyist Toro 4TO6BI BEPHYTH KypCOp B MO3UIMNIO, B KOTOPOJ OH HAXOAM/ICS HO
BCTaBKM, MCIIO/Nb3YETCA METOJ,

‘ void moveToCurrentRow() throws SQLException

Crepyromuit npumep Mopudunupyer bl us npumepa 1. 10.4 mocpen-
CTBOM M3MeHeHMsI Habopa JaHHBIX.

Statement s = conn.createStatement(ResultSet. TYPE_SCROLL_INSENSITIVE,
ResultSet. CONCUR_UPDATABLE);
ResultSet r = s.executeQuery("SELECT Id, Name, Telephone, Age "
+ "FROM people");
// Hobasnenue edunuybt k 803pacmy écex mooeil
while(r.next())
{
r.updatelnt(4, r.getInt(4) + 1);
r.updateRow();
}
// Jlobasnerue 108011 3anucu
r.moveTolnsertRow();
r.updateString("Name", "CMmupHos");
r.updateObject("Telephone”, "26-08-58");
r.updatelnt("Age", 43);
r.insertRow();
r.moveToCurrentRow();
s.close();

10.7. Vicnonb3oBaHie MPeKOMIMINPOBAHHBIX 3alPOCOB. B Tex cmy-
YasgX, KOIZIa OCYILIEeCTB/IAETCS MHOXKECTBO OJHOTHUIIHBIX 3arpocoB K BII,
OT/IMYAIOIIVIXCA JIVIIb HapaMeTpaMy, [JIA IIOBBINIEHNS ObICTPOJECTBUA
MOYXHO NCIIOTIb30BAaTh IPEKOMIIMINPOBAHHBIE 3ampochl. I[IpekoMmmmmpo-
BaHHBIM 3allPOCaM COOTBETCTBYIOT OOBEKTBI K/IACCOB, Peanu3yIOIIUX MH-
tepdeiic PreparedStatement. Cospalotcst Takme 06bEKTbI METOOM
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PreparedStatement prepareStatement(String sql) throws SQLException
PreparedStatement prepareStatement(String sql, int resultSetType,
int resultSetConcurrency, int resultSetHoldability) throws SQLException

Ha 00'beKTe-COoefIHeHNN. DTV METONBI IPUHIMAIOT Ha BXOfe CTPOKY-LIab-
JIOH 3aIIpOCa, COREPrKALIYI0 3HaKM BOIIPOCA Ha MeCTe IIapaMeTpOB, HAIPH-
Mep,

‘ INSERT INTO people(Name, Telephone, Age) VALUES(?, 2, ?
3HayeHMs NapaMeTpoOB 3aAI0TCA IIOCPEICTBOM BbI30Ba METOZIOB

void set***(int parameterIndex, *** x) throws SQLException
void setObject(int parameterIndex, Object x) throws SQLException

BmecTo *** nopcraBnsgeTca UM THUIIA JaHHBIX Java, COOTBETCTBYIOLee TUITY
manHbIX SQL mapamerpa (cM. Tab. 10.2). Apryment parameterIndex ompe-
TenseT HOMep 3aJaBaeMOro IapaMeTpa IPeKOMIIMPOBAHHOTO 3aIpoca.
Hymepayus napamempos HAUUHAeMcs ¢ eOuHUlbl!

ITocne Toro xak sHaueHMS NMapaMeTPOB 3aJjaHbl, 3aIIPOC BBIMOTHAETCA
IIOCPECTBOM BBI30Ba OJJHOTO 13 METOJOB:

boolean execute() throws SQLException
ResultSet executeQuery() throws SQLException
int executeUpdate() throws SQLException

aHAJIOTMYHBIX ONHOMMEHHBIM MeTofaM uHTepdeiica Statement (cym. 1. 10.4).

Crenyroumit GpparMeHT 3armonuseT Tabaniy us npumepa 1. 10.4 gaHHbI-
MM, XPaHAIIMMUCA B MaccuBe OOBEKTOB, UCIONMb3YA TIPY STOM IIPEKOMIIN-
JIMPOBaHHbIN 3aIpOC.

PreparedStatement s = conn.prepareStatement(
"INSERT INTO people(Name, Telephone, Age) VALUES(?, ¢, ?)");
Object[][] data = {
{ "MiBanos", "12-02-00", 37 },
{ "Tletpos", "43-55-47", 26 },
{ "Cupopos", "43-88-90", 59 } };
for(int i = 0; i < data.length; ++1)
{
for(int j = 0; j < data[i].length; ++j)
s.setObject(j + 1, data[i][j]);
s.execute();
1

s.close();

82



10.8. YnpaBnenue TpaH3akKuuaMM. [0 yMOMYaHUIO HENICTBYET PEXUM
aBTOMATMYECKOI (DMKCALMM TPaH3aKLuit. DTO O3HAYaeT, YTO KaKMBIil 3a-
npoc K B]l paccMaTpuBaercs Kak OTHe/IbHAsA aBTOMATUUeCK) (PUKCUpyeMas
TpaH3akuysa. OfHaKO 3TOT PEKUM MOXKHO OTK/IIOUUTD, BbI3BAB METO],

‘ void setAutoCommit(boolean autoCommit) throws SQLException

B atom Ccy4dae BC€ TpaH3aK MM JOJIKHBI Q)MKCMPOBaTbCH SBHO IIOCPEACTBOM
BbI3OBa ME€TOJa

‘ void commit() throws SQLException
760 OTKIOHATHCS HOCPEACTBOM BbI30BA METOA

void rollback() throws SQLException

Ecnu B mpotiecce BBINOMHEHUS TPaH3aKIMM IPOUCXOOUT OLIMOKa, TpaH3aK-
LI aBTOMATUYIECKI OTKIOHSETCA.

B JDBC He TpebyeTcsi BHO ONpeRe/siTh Hadano TpaHsakumu. [lepBas
TpaH3aKIJs HauMHaeTCs B MOMEHT BbI3oBa MeTona setAutoCommitMode(),
BCe NOC/IeAYIOlYe — HEIIOCPEACTBEHHO IIOC/Ie BBI30BA METOHOB commit()
wu rollback() mns drkcanuy Wi OTKIOHeHNA IpefbIAyIell TPaH3aKIN.
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11. CeTteBoe mporpaMmMupoOBaHue

11.1. O630p CpPeAcTB CeTeBOr0 MPOrPAMMMPOBAHUA. Java IOLNEPKN-
BaeT LIMPOKUII CHEKTP CPECTB M TEXHONOTUII paspaOOTKM CeTeBBIX IIPU-
noxxernit. Ciofia BXOZAT: CPeCTBAa HEMOCPENCTBEHHON Nepefjauy JAHHBIX C
ucnonb3osanueM nporokonos TCP u UDP, cpeacTsa nopmeps>kku IpoTOKO-
70B ypoBH: npuoxkeHuit http, https, ftp u gp., TexHonorun, pacummpsroriue
(bYHKIMOHATPHOCTD Web-CTpaHuIl Ha CTOpOHe K/IMeHTa (aIlIlIeThl), a TaKXKe
¢dyHKIMOHAIBHOCTD Web-cepBepa (cepBieTsl u JSP), TexHOMOTMA yHa/I€éHHO-
ro BbI3oBa mpouenyp RMI (Remote Method Invocation), a Taxxe TexHOIO-
IS IOCTPOEHMS paclpelenéHHbIX puaoKeHuit Enterprise Java Beans.

Hacrosimas rnaBa mpepcTaBiseT coboif IUINb KpaTKoe BBeleHUe B Ce-
TeBO€ IPOrpaMMMPOBaHNeE B Java. B Hell paccMaTpuBaloTca cpencTsa B3an-
MOZeNICTBIA NpIIoKeHnit nocpexcTeoM coketoB TCP/IP, a Takxe cpefcTBa
IoTy4eHMss web-pecypcoB ¢ UCIIONb30BaHUEM IIPOTOKOJIOB YPOBHSA IIPUJIO-
>)KeHIil. Bce OHM pasMelIaoTcs B IaKeTe java.net.

Bornee feTanbHOE OMMCaHMe TEXHOMOTHIT paspabOTKIL CeTeBBIX IIPIUIIOXKe-
HUI1I MO>KHO HailTu B KHurax [1, 3, 4, 5].

11.2. Knacc InetAddress. Kinacc InetAddress nukancynupyer IP-agpec
U JoMeHHOe UM xocTa. OH He MMeeT BUAMMBIX (public) KoHCcTpyKTOPOB, 1
IS CO3JJaHMA 9K3eMIULAPOB 9TOTO K/IAcCa VCIOIb3YITCA CIIeAYIONIye Ipo-
M3BOJCTBEHHbIE METOJIbI:

static InetAddress getByName(String host) throws UnknownHostException
static InetAddress getByAddress(byte[] addr) throws UnknownHostException
static InetAddress getLocalHost() throws UnknownHostException

I[TepBbBIit 13 HUX CO3[AET IK3EMIULAP IO TOMEHHOMY MMEHU XOCTa (Hampu-
Mep, www.uniyar.ac.ru), BTopoit — 1o ero IP-agpecy, 3afaBaeMoMy Maccu-
BOM U3 YeTHIPEX 4MceN. AH/IOTMYHOE OBefieHNe MOYKHO IIOTyYNTD IIepefiaB
IIepBOMY METOZY BMECTO IOMEHHOTO VIMEHM CTPOKY 13 YETBIPEX UMCeTl, pas-
IenéHHbIX TouKaMu (Hampumep, "193.233.51.122"). Tpetuit MeTOR cO3maéT
9K3eMIUISAP, MHKAICYIMPYIOLNIT afpec JTOKaTbHOTO XOCTa (KaK IpaBWUIO,
127.0.0.1). Ecmu 1A co3maHys 9K3eMIULIpa MCIIONb3YeTCsl JOMEHHOe MMs
xocTa, To Metoy;, getByName() ocymectsnser 3anpoc k DNS-cepsepy, mns
TOTO YTOOBI OCYIIeCTBUTD IIpeobpasoBaHyme 3Toro uMenu k IP-agpecy. Ecm
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TpeOyeMblif XOCT He HallfieH WIN CeTeBOe COeMHEHMe HEaKTUBHO, BBIOpa-
coiBaercs uckiodenre tuna UnknownHostException. 9To ke nckioueHne
BBIOpAChIBAeTCA NPY BOSHMKHOBEHMY MIOOBIX APYIMX OUIMOOK PV BBIION-
HEHU! ONMCaHHBIX METOMIOB.

11.3. TCP-cokerbl. Coxem — 9T0 abCTpaKLus, UCIIONb3yeMas [Is IIpef-
CTaBJIEHUS «THE3/Ia», B KOTOPOE BK/IIOYAETCS «Kabemnb», COeqUHSIIOINIT XO-
cTol B cett TCP/IP. ITocKO/MbKy OVH M TOT K€ XOCT MOXKET IPeJOCTaB/IATh
pasIMYHble CePBUCHI, I UAEHTUOUKALUY ONPEReTIEHHOI CITYXXOBI MCIIOb-
3yeTcs HOMep nopmad, K KOTOPOMY OCYIeCTB/IAeTCA MofkmodeHne. Homepa
ot 1 0 1024 3ape3epBUpPOBAHBI [11 CUCTEMHBIX CIYXO.

Kracc Socket mpencrasisaeT co6oit knacc TCP-cokeToB, UCIIONb3yeMBIX
IS MONKIIOYeHMA K YAA/IEHHOMY WM JIOKATbHOMY XOCTY. [l cosmaHms
9K3eMIIIAPOB 3TOTO K/IacCa UCIOMb3YIOTCA CIefyIoliyie KOHCTPYKTOPBIL:

Socket(String host, int port) throws UnknownHostException, IOException
Socket(InetAddress address, int port) throws IOException

ApryMeHTaMyu KOHCTPYKTOpa ABJIAIOTCA CTPOKA, COAepiKalljas JOMEHHOe
uMs XocTa, win 06bekT tTuna InetAddress, nHkancymupyromuit ero IP-an-
pec, a TakKe HOMEp IOPTa XOCTa, K KOTOPOMY IPOM3BOJMUTCS IOAK/IIOYe-
Hue. [Tpu cospanny o6bexTa-coKeTa cpasy xe IpeAIpUHUMAeTCsA NOIbITKA
YCTaHOBNIEHMA COENMHEHNA C 3aJJAHHBIM XOCTOM. Ec/m oHa 3akaH4MBaeTcs
Hey/aueil, BIOPAChIBAeTCs UCKIIOUEHNE.

Korza coennHenne ycTaHOB/IEHO, METOIBI

InputStream getInputStream() throws IOException
OutputStream getOutputStream() throws IOException

BO3BpAILAlOT 6aiiTOBbIE IIOTOKM BBOJA 1 BBIBOAA (CM. II. 7.1), KOTOpbIe MOTYT
OBITh JMCIIO/Ib30OBAHBI /L1 IIOJTYYEHNUA U OTIIPABIeHNs JaHHBIX XOCTY.

[Tocne MCIIONB30BAaHUA COKET JIOJDKEH OBITH 00513aTENbHO 3aKPBIT I10-
CPeCTBOM BBI30Ba METOMIA

‘ void close() throws IOException

OTMeTNM, 9TO 9K3eMIIAPHI Kmacca Socket MCIIONB3YIOTCSA /IS YCTaHOB-
JeHMsA COefMHEHMs KaK Ha CTOPOHE K/IMEHTa, TaK M Ha CTOPOHE cepBepa.
ITpu sToM B3amMOpeliCTBUE KIMEHTa C CepBEepOM Ha CTOpPOHE K/IMEeHTa, KaK
IPaBUJIO, CBOAMUTCA IIPOCTO K CO3TAHMIO 3K3eMIULApa Kiaacca Socket, momy-
JeHUIO0 IOTOKOB BBOZA/BBIBOZIA 11 0OMeHY MH(pOpPMaIyel ¢ cepBepoM depes
3TU TIOTOKM.
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11.4. YcTaHOoBNIeHNe COeJMHEHUA HAa CTOpPOHe cepBepa. KimeHT-cep-
BEpHOE B3aMMOJIE/ICTBIE HA CTOPOHE cepBepa OOBIYHO COCTOMUT 13 3TAIOB
HPOCIYIIMBaHUA HEKOTOPOTO MOpTa (depes 3TOT IOPT K CepBepy MOTYT
obpalarbCs KIMEHTDI), YCTAHOB/IEHNUS COefVHeHNs M oOMeHa NaHHBIMU C
K/IVeHTOM. BTopyIo 13 9TMX 3ajjay BBIIIO/IHAET PACCMOTPEHHBII BbIIIE KTacC
Socket (kax y»e 0TMe4anoch BbIlIe, KIMEHTCKNE VI CepBepHbIe COKETDbI MeX-
Iy co6oit He pa3nuM4aloTCs), TPEThI0 — KJIACChl TIOTOKOB BBOAia/ BhIBOA. JIyIst
pellleHnA MepBON 3a/ja4uM UCIIONb3YeTCA CIelManbHbli kimacc ServerSocket.
HasBaHue sToro kacca sB/seTcs HeyAauHbIM, IOCKONbKY HMKAKOTO COKeTa
OH He MHKAICynupyeT. bomee TOYHO ero 6bU10 6bI HasBaTh «CIyIIATeNIEM
noprar. [l cO3maHMA 9K3eMIIIAPOB K/Iacca UCTIONMb3YeTCs KOHCTPYKTOP

‘ ServerSocket(int port)

Hp]/[HI/IMaIOIlU/If;I Ha BXOJ¢€ HOMep nopTa, IIoA/IEXKallero HpOCHYHlI/IBaHI/IIO.
OcCHOBHBIM MeTOIOM Kiacca ServerSocket sBisgercs MeTox

‘ Socket accept() throws IOException

KOTODBIII O7IOKMpPYeT IOTOK BBIIOTHEHUS IPOTpaMMbl HO TeX IOp, MOKa
KaKoJ1-m160 KIMEHT He 3allPOCUT COeMHEeHN ¢ cepepoMm. IIpn aTom aBTO-
MaTWYeCK! YCTaHABIMBAETCSA COEAVMHEHNEe ¥ BO3BpAIlaeTCA OOBEKT-COKeT,
Yepes KOTOPBIIT OCYIeCTBIsAeTCs coeyHeHre. OObIYHO cepBep BBI3BIBAET
MeTop accept() B IMKIIe, IepefaBast 00bEKTbI-COKETDI [PYTUM IOTOKAM BBbI-
HOJTHEHN, KOTOPbIe OCYIIECTBIAIOT 00CTyXMBaHMe KIVEHTOB.

ITo oxoHYaHMM pabOTHI HEOOXOMMMO BCEIa 3aKpbIBaTh 0O BEKT-CITyIIa-
Te/b C IOMOIIBIO METOfIa

‘ void close() throws IOException

11.5. IIpumep. [JaHHbIN IpUMep NEMOHCTPUPYET MPOCTENIIee K/INEHT-
cepBepHOe IpunoxxeHne. «MaremMaTudecknii cepBep» IPUHMMAET OT K/IMeH-
Ta JIBa YMC/Ia, BBIYMCIAET UX CYMMY M BO3BpalljaeT €€ KIMEHTY.

import java.io.*;
import java.net.*;
/** Knacc "Mamemamuueckuii cepsep” */
public class MathServer
{
/** Homep nopma, xomopuiii cnywiaem cepeep */
public static final int PORT = 21370;
/** Touka éxoda 6 npoepammy */
public static void main(String[] args) throws IOException
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ServerSocket serv = new ServerSocket(PORT);
try
{
// Inasnouil yukn cepeepa
while(true)
{
// Coedumenue u nonmy4eHue nomoKos 6600a/6v.600a
Socket s = serv.accept();
try
{
BufferedReader in = new BufferedReader(
new InputStreamReader(s.getInputStream()));
PrintWriter out = new PrintWriter(
new OutputStreamWriter(s.getOutputStream()),
true);
// Honyuenue 0aHHbIX, 06pA6OMKA U 6036pAmM pe3ynvnama
try
{
if(lin.ready())
throw new NumberFormatException();
int a = Integer.parselnt(in.readLine());
if(lin.ready())
throw new NumberFormatException();
int b = Integer.parselnt(in.readLine());
out.println(a + b);
in.close();
out.close();
}
catch(NumberFormatException e)
{
out.println("HeBepHblit popMaT BXOZHBIX JaHHBIX');
}
}
catch(Exception e)

{

System.err.println("Omn6xa BBO#a/BbIBOAA");

finally
s.close(); // eapanmuposanHoe 3axpoimue KAUeHMCKO20 cOkema
}
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}
finally

{

serv.close(); // eapanmuposarnroe saxpoimue cryuwiamens nopma

}

CepBsep oTKkpbiBaeT HopT 21370, mocie 4ero BXOAUT B 6€CKOHEUHBIIT LUK
06CTy)XMBaHNS KIIMEHTOB (B PeajIbHBIX CepBEPax CIeAyeT IPefycMaTpIBaTh
IITATHBIN CIOCO6 3aBepiueHust paboTsr). Kak TOMBKO MOCTyIaeT 3apoc OT
K/IMeHTa, MeTOf, accept() OTKpbIBaeT COOTBETCTBYOLMIT cokeT. CepBep 4m-
TaeT YNCTIA, IepefJaHHble eMy KIMEeHTOM, BBIYMC/IAET UX CYMMY M BO3Bpallia-
eT eé k/eHTy. Ecyt KMeHT nepecyian cepBepy HaHHbIE B HeBepHOM opMaTe
(HampyMep, OJHO YMCZIO BMECTO ABYX, MO0 IepeflaHbl He 4NCIIA), CepBep
HOCBIIAET K/IMEHTY coobieHne 06 ommobke. Ecu B mpoecce BBOfa/BbIBO-
Ia BO3HMKAeT OIIMOKa, CepBep BBIBOAUT COOOLIEHE B CTAHAAPTHBIN TOTOK
omn6ku. HezaBucumo ot Toro, mpousolina ommoKa Wiy HeT, KIMeHTCKUI
COKET 3aKpbIBAETCs U CEpPBeEP MePeXOANUT K OKUAAHMIO CTIeAYIOLEero 3anpoca.

Ecmu mopT He OTKpbUICA MM MeTof, accept() 3aBepIIMICS HeyCIell-
HO, COOTBETCTBYIOLIlee VMCK/IIOUeHIe OyeT mepexBaueHo 06paboTInKoM 1o
YMOTYaHUIO 1 paboTa cepBepa 3aBepILINTCH.

K/eHT «MaTeMaTuyecKoro cepBepa» IPeNCTaB/seT COOO0I KOHCONbHOE
IpUIO>KeHMe. BxonHble JaHHbIe TIepefaloTCsl K/IMEHTY Yepe3 apryMeHThI KO-
MaHJHON CTpoku. [IpenmonaraeTcsi, 4YTO KIMEHT BBINOMHAETCSA HA TOM JKe
MalllJ{He, YTO ¥ CepBep, OGHAKO TaKoe IIOBefeHMe JIETKO M3MEHNUTh IIyTéM
MopudMKanuM agpeca, epefaBaeMoro Metony getByName().

import java.io.*;
import java.net.*;
/** Knacc "Knuenm mamemamuueckoeo cepeepa” */
public class MathClient
{
public static void main(String[] args) throws IOException
{
if(args.length != 2)
{
System.out.println("HeBepHblit BbI30B IIporpaMmsI");
return;
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// Coedumrerue u nonyueHue nomoxkos 8600a/6v1600a
InetAddress addr = InetAddress.getByName("127.0.0.1");
Socket s = new Socket(addr, MathServer. PORT);
try
{
BufferedReader in = new BufferedReader(
new InputStreamReader(s.getInputStream()));
PrintWriter out = new PrintWriter(
new OutputStreamWriter(s.getOutputStream()), true);
// Omnpaska 0anHbLx cepeepy
out.println(args[0] + "\n" + args[1]);
// Ionyuenue omeema u ne4amov ezo Ha IKPAH
System.out.println(in.readLine());
}
finally
{
s.close(); // eapanmuposarnoe 3axpuimue KIuUeHMCK020 COKema

}

}

11.6. Iloppmep;kKa MpOTOKOIOB NPUKIAJHOTO ypoBHA. OfHUM U3 Hau-
6o/ee BaXKHBIX KJIaCCOB, IOAAEPKUBAIONINX CeTeBble MIPOTOKOJBI IPUKIAJI-
Horo ypoBHS, aBiAercs K1acc URL. On nakancympyet URL pecypca World
Wide Web, a Takxe IT03BO/ISET IIOTTYYaTh COBEPIKMMOE ITOTO pecypca Mo Of-
HOMY 13 CIIERYIOLIMX IPOTOKO/IOB: http, https, ftp, file, jar.

Jna cosmanmsa 3K3eMIUIAPOB K/Iacca, KaK MPaBUIIO, UCTIONb3yeTCss KOH-

CTPYKTOp
‘ URL(String url) throws MalformedURLException

B kadecTBe aprymeHnTa KoHCTpyKTOpy mepenaércst URL pecypca, o6s13artenp-
HO BK/IIOYAIOLINIL MM IPOTOKONA (Hampumep, http://www.uniyar.ac.ru).

JIJIst yCTaHOBIIEHMST COERUHEHISI I OTKPBITUS BXOZHOTO IIOTOKA, CBSI3AH-
HOTO C Tpe6yeMBIM PecypCcoM, UCIOIb3YeTCsT METOJ

‘ InputStream openStream() throws IOException

OH BO3BpallaeT MOTOK, KOTOPBIII MOXKHO JCIO/Ib30BaThb [JIA ITOTYyYeHVA
COMEPKMMOTO 3aIPOIIEHHOTO pecypca.

Crepyrommit npuMep ZeMOHCTpuUpyeT ucnonb3obanne knacca URL. On
YKMTaeT COfiepsKuMoe pecypca, ompefenénnoro URL, n samuchiBaeT ero B
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¢aitn. URL pecypca 1 nmst BBIXOZHOTO (paiiyia 3a/jal0TCst TapaMeTpaMi BXOJ-
HOJ CTPOKM.

import java.io.*;
import java.net.*;
class GetFile
{
public static void main(String args[])
{
if(args.length != 2)
{
System.out.println("HeBepHblit BbI30B IIPOrpaMMBbI’);
return;
}
try
{
URL url = new URL(args[0]);
String filename = args[1];
InputStream in = url.openStream();
FileOutputStream out = new FileOutputStream(filename);
int b;
while((b = in.read()) != -1)
out.write(b);
in.close();
out.close();
}
catch(IOException e)
{
System.err.println("Omm6ka BBo#a/BbIBOAA");
}
}
}
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