MaccuBbl Kak TUN AaHHbIX B Java

B oTtnnume oT O06bIYHbIX MEepeMeHHbIX, KOTOopble XPaHAT TOJbKO OAHO 3HAa4eHue,
MaccmBbl (arrays) MCNOAb3YKTCA ANS8 XpaHeHus uenoro Habopa 3HadeHun. KonmnuectsBo
3HAUYEHMN B MACCMBE Ha3blBAaeTCS €ro AJIMHOM, CaMM 3Ha4yeHUs] — 3MEeMEeHTaMM MaccuBa.
3HayeHUNn MoXeT He 6bITb BOBCE, B 3TOM C/lydae MacCMB CUYMTAeTCsl MyCTbiM, @ ero AJIMHa
paBHOI HyJ1O.

DneMeHTbl He UMEKT MMEH, AOCTYN K HUM OCYLLECTBASETCS N0 HOMepy MHAeKca. Ecnu
MacCMB WMeeT AJIMHY n, OT/JMYHYIO OT HyNs, TO KOPPEKTHbIMW 3HAYEHUAMM MUHAEKCA
SBASOTCA 4mcna oT 0 A0 n-1. Bce 3HayeHMs MMEKT OAMHAKOBbLIA TUM WU FOBOPUTCS, 4TO
MacCMB OCHOBaH Ha 3ToM 6a3oBoM Tune. MaccuBbl MOryT O6bITb OCHOBaHbl KakK Ha
MPUMUTUBHLIX TuNax (HanpuMmep, AN XpaHeHUs YNCNOBbIX 3Ha4YyeHnin 100 namepeHuin), Tak um
Ha CCbINIOYHbIX (HanpuMep, ecsin HYXHO XpaHuTb onucaHme 100 aBTOMOGUNEeN B rapaxe B
BMAE 3K3eMNSpoB Knacca Car).

Cpa3sy oroBopuMcsl, 4To B Java MacCcMB CUMMBOJIOB char[] W KJacc String SABASAOTCA
pa3INuHbIMM TUNaMKU. WX 3HaAYeHUss MOryT Nerko KOHBepTUpOBaTbCA Apyr B Apyra C
NMOMOLLbIO CMeLnanbHbIX METOA0B, HO BCE XXE& OHM HE OTHOCATCH K UWAEHTUYHbLIM TUMaM.

Kak y>e roBopuioCb, MacCcMBbl B Java ABNSAOTCS 06bekTaMu (MPUMUTUBHbLIX TUMOB B
Java Bcero BOoCEMb M WX KOJIMYECTBO HE MEHSAETCs), MX TUM HanpsiIMyl Hacneayetcs oT
KJlacca Object, MO3TOMY BCE 3/IEMEHTbI AAHHOMO Kiacca AOCTYMNHbl Y 06beKTOB-MacCUBOB.

Ba3oBbIli TMM TakXe MOXET 6biTb MacCMBOM. TakuM 06pa3oM KOHCTPYMpPYeTCs MaccuB
MacCcuBOB, UM MHOFOMEpPHbIA MaccuB.

Pabota c no6bbIM MaccMBOM BK/OYAET OOblYHblE OMepauun, yxe OofnucaHHble A
APYrMX TUMNOB, - 06bABNEHME, UHMUMaNM3aumnsa 1 17.4. HauyHeM nocnefoBaTeNbHO M3y4aTb UX
B MPUJIOXXEHUN K MaccuBam.

O6baBeHuEe MacCuBOB

B kauyectBe npuMepa paccMOTpuM o0b6bsIBNEHME MEepeMeHHOW Tuna "Maccus,
OCHOBAHHbIM Ha MPUMUTUBHOM TUNE int":

int all;

Kak Mbl BUAUMM, CHa4yana ykasbiBaeTcs 6a30Bbili TMMN. 3aTeM MAET UMSA NepeMeHHOoNn, a
napa KBaapaTHbIX CKOB6OK yKasblBaeT Ha TO, 4YTO WCNOJb3yeMbld TUMN SBNSETCS MMEHHO
MaccuMBOM. Takxxe AONyCTMMa 3anuchb:

int[] a;

KonnyectBo nap KBaApaTHbIX CKOBOK YyKasbiBaeT Ha pa3MepHOCTb MaccuBa. [ns
MHOFOMEpPHbIX MAaCCMBOB [I0MYCKAETCA CMellaHHasa 3anuch:

int[] all;

NepemeHHasa a uMeeT TUN "ABYMEpPHbIA MacCMB, OCHOBAHHbLIA Ha int". AHANOMMYHO
06BABNAIOTCS MAcCUBbl C 6a30BbIM 06BEKTHBIM TUMOM:

Point p, pll]l, p2[11[];

Co3paHve nepeMeHHON Tuna MacCuB elle He co3faeT 3K3eMnsipbl 3TOro MaccuBa.
Takve nepeMeHHble MMET OObEeKTHbI TUM W XPaHAT CCbIIKM Ha 06beKkTbl, 0AHaKOo
M3HayanbHO MMeT 3HayeHue null (ec/in OHWU SBAKTCS NONAAMM Kiacca; HaMOMHMM, 4TO
JIoKasnbHble NepeMeHHble Heo6X0ANMMO SIBHO MHMUMANM3NpoBaTth). YTobbl co3aaTb aK3eMnasp



MacCcnBa, HY>XXHO BOCMOJZIb30BATbCA KJ/IKOYEBLIM CJZIOBOM new, MOC/I€ YEro yKa3blBa€TCd TUN
MaccmBa U B KBaApaTHbIX ckobkax — AnvHa Maccuea.

int a[]=new int[5];
Point[] p = new Point[10];

MepeMeHHasa MHULUMANU3NPYETCH CCbIJ'IKOﬁ, YKa3bIBaPOU.Leﬁ Ha TONIbKO 4YTO CO3A4aHHbIN
Maccus. [locne ero cosgaHMa MOXHO o6pau.|,aTbc9| K 2/N1€MEHTAaM, WUCNONb3yA CCbIJIKY Ha
MaCcuB, Aanee B KBaapaTHbIX ckobkax yKa3blBaeTCs UHAEKC aneMeHTa. IHaeKc MeHsieTcsa oT
HynA, r|p06era;| BCO AJINHY MaCCuBa, A0 MaKCMMaJZibHO AONYCTUMOro 3Ha4eHund, Ha eanHuLy
MeHbLlEro AJ1IMHbl MaccunBa.

int array[]=new int[5];
for (int i=0; 1i<5; i++) {
array[i]=1*1i;
}
for (int 3=0; 3<5; J++) |
System.out.println (J+"*"+j+"="+array[j]);

Pe3ynbTaToM BbINOSIHEHUS NMporpaMMbl 6yaerT:

0*0=0
1*1=1
2%2=4
3*3=9
4*4=16

N panee nosButca owwunbka BpeMEeHN MUNCNOJIHEHNA, TaK KaK WHAEKC MNpeEBbICUT
MaKCMMasbHO BO3MOXHOE A/19 TaKoro Maccmea 3HaudeHue. lNpoBepka, He BbIXOAUT SN MHAEKC
3a pAgonyctuMmble npeapenbl, npouMcxoauvT TOJIbKO BO BpeMda WCMOJIHEHUA MNporpaMmmbl, T.e.
KOMMUNATOP HE MNbITAETCA BbIABUTb 3TY oum6|<y AaXe B TaKMUX ABHbIX Cny4dadx, Kak:

=new 1int[5];

int 1i[]
=0; // ommbka! MHIOEKC HE MOXET OLITb OTPMULATEJIbHEM

i[-2]
Owmnbka BO3HMKHET TOJIbKO Ha 3Tane BbINOJHEHUS nporpamMmMbol.

XoTa npu co3gaHMM MaccMBa HEOBXOAMMO yKasblBaTb €ro AJ/IMHY, 3TO 3HaYEeHWE He
BXOAUT B OMpefesieHMe Tuna MacCuBa, Ba)Ha JiMWb pasMepHOCTb. TakuMM 06pasoM, OfHa
nepeMeHHast MOXeT CCbl1aTbCs Ha MAaCCUBbI pa3HOW ANINHbI:

int i[]=new int[5];

i=new int[7]; // mnepeMeHHas Ta Xe, IJMHA MacCCHUBa IOpyTrad

OgHako Ans obbekTa MaccuBa ANMHaA o06s3aTenbHO AOJIXKHA YKasbliBaTbCs MNpwU
CO34aHUN N YXE HUKaK HE MOXET bbITb M3MEHeHa. B nocneaHeM npumepe Ans NpUCBOEHUSA
rMepeEMEHHON CCbIJIKM Ha MaccuB 6onblien anHbl noTtpeboBanocb co3aaTtbh HOBbIM 3K3eMMANap.

MockonbKy A7 3K3eMMispa MaccmBa ANIMHA SBSIETCS MOCTOSSHHOM XapaKTepUCTMKON,
ANs BCeX MacCCMBOB CyLLeCTBYET cneuuvasnbHoe nosie length, MN03BOAsKOWEe Yy3HATb ee
3Ha4yeHue. Hanpumep:

Point pl[]=new Point[5];
for (int i=0; i<p.length; i++)
{ plil=new Point (i, 1);}



3HaueHMe MHAEeKCa MaccuMBa Bcerga uMMeeT Tun int. [pu ob6palleHUn K 3/1EeMEHTY
MOXHO TaK)Xe WCMosb30BaTb byte, short WM char, MOCKOJbKY 3TW TWUMbl aBTOMATUUYECKU
pacwmpsaTcsa Ao int. MonbiTka 3aA4eiCTBOBaTb 1long NPUBEAET K OLWMNEKE KOMAUISLUMN.

CooTBETCTBEHHO, M NoOJflIe length MMEET TUN int, a TeopeTnyeckasds MakKCUManbHO
BO3MOXHasd A/IMHA MacCcuBa paBHAETCH 231-1, TO eCTb HEMHOIMM 6onbwe 2 mMnpa.

lMpopommxkasa paccMaTpuBaTb TUM MaccuBa, MNOAYEPKHEM, UYTO B KadecTBe 6azoBoro
TUMNa MOXeT MCMNOoJIb30BaTbCs 060N TUN Java, B TOM yucne:

. WHTepdelicbl. B TakoM cnyyae 3/eMeHTbl MaccMBa MOFyT WMETb
3HayeHMe null WAM CCbINaTbCA Ha 06bEKTbI N6Oro Knacca, peanmaylowero 3ToT
nHTepderic;

. abcTpakTHble Knaccbl. B 3TOM cnyyae aneMeHTbl MaccmBa MOryT UMETb
3HayeHne null WM ccbllaTbCa Ha o06bekTbl nwboro HeabCcTpakTHOro Kracca-
HacnegHuka.

MoCKONbKY MaccuB SIBNSETCA O6bEKTHbIM TUMOM AaHHbIX, €ro 3HauyeHus MOryT 6bITb
npuBeaeHbl K TUNY Object WKW, YTO TO >XE€ CaMO€, NPUCBOEHbLI nepeMeHHoﬁ TnNa Object.

Hanpumep,
Object o = new int[4];

DTO [AeT MHTEpPEecCHY BO3MOXHOCTb A/ MAaCCUMBOB, OCHOBAHHbIX Ha TUMNe Object,
XPaHUTb B Ka4eCTBe 3JieMeHTa CCblIJIKY Ha CaMoro cebs:

Object arr[] = new Object[3];

arr[0]=new Object ()

arr[l]=null;

arr([2]=arr; // DIieMeHT CChJlaeTCHd Ha BeChb MacCub!

MHMumanmsaumsa MaccmBoOB

Tenepb, Korga Mbl BbIACHWAW, KaK co34aBaTb 3K3eMMisapbl MaccuBa, pacCMOTpuM,
KakKune 3HavyeHuna NpnHnMatloT ero anieMeHThl.

Ecnn co3gaTb MaccMB Ha OCHOBE MPUMWTUBHOINO YMCAOBOrO TuMa, TO M3HayanbHO
nocne co3gaHusl BCE 3/IEMEHTbl MacCuBa MMEKT 3HayeHWe MO yMOoN4YaHu, To ecTb 0. Ecnu
MaccuB 06bsIBeH Ha OCHOBE MPUMUTMBHOIO TuMMNa boolean, TO U B 3TOM C/llyyae BCe
3/IeMeHTbl 6yayT MMeTb 3Ha4yeHWe MO YMONYaHW false. Bblle paccMaTpuBancs npumep
WHMLUMANM3aLnmM 31eMeHTOB C NMOMOLLbIO LUMKNa for.

PaccMOTpUM CO34aHME MacCcMBa Ha OCHOBE CCbIIOYHOro Tuna. lpeanonoxum, 3To
6yaeT knacc point. Mpu co3aaHnn 3K3eMnasipa MaccMBa C NPUMEHEHWEM K/HOYEBOro CloBa
new HE CO3JAETCA HU OAWMH OB6BEKT Kiacca Point, CO34AETCA NULWb OAMH O6BEKT MaccuBa.
Kaxxablii aneMeHT MaccmBa 6yaeT UMeTb MycToe 3HayeHne null. B 3TOM MOXHO y6eanTbcsa Ha
NpoCTOM npumepe:

Point p[]=new Point[5];

for (int i=0; i<p.length; i++) {
System.out.println(p[i]);

PesynbTatom 6yayT nnwb cnosa null.

[Janee HY>XHO MHULUMaANN3UPOBATb 3/1EMEHTbl MaccmBa MO OTAENbHOCTU, HanpuMmep, B
umkne. Boobuwe, co3zpgaHme MaccmBa AOJIMHOM n MOXHO pacCMaTpuBaTb KaK 3aBeAEHUE n



NMEPEMEHHbLIX U pa60TaTb C 3iIeMEHTaMN MacCCuBa (B nocneaHeEM npuMmepe p[i]) no npaBuiam
06bIYHbIX NEPEMEHHDLIX.

Kpome Toro, cyliecTtByeT u Apyroi cnocob co3gaHuMs MacCMBOB — UHMUManmM3aTopbl. B
3TOM C/lyyae K/l0UYEeBOE CMIOBO new HE MCMOJIb3YETCA, @ CTAaBATCA MUrypHble CKOBKKU, U B HUX
yepes 3ansATyl MNEepeyncnaTcs 3HaAuYeHUss BCeX 3/1IEMEHTOB MaccuBa. Hanpumep, Aans
4YMCNOBOro MaccuBa ABHas MHULMANM3aLumsa 3anmMcbiBaeTca cneayolmnm o6pasom:

int i[]={1, 3, 5};
int j[]1={}; // oskBMBaJIeHTHO new int[0]

OnnHa MaccuBa BbIYUCASETCS aBTOMAaTUYECKM, UCXOAS U3 KONM4yecTBa BBeAEeHHbIX
3HayeHun. [lanee co3gaeTcs MacCUB TaKOW AJSINHBI U Ka>XAoMy €ero sasieMeHTy npuceBanBaeTCA
YKa3aHHO€E 3Ha4eHne.

AHaNOrM4YHO MOXHO NOPOXAAaTb MAaCCUBbLI HA OCHOBE 06BbEKTHBbIX TMNOB, HANPUMEP:

Point p=new Point(1l,3);

Point arr[]={p, new Point(2,2), null, p};
// wnu
String sarr[]={"aaa", "bbb", "cde"+"xyz"};

OAHaKo  MHUUMaNM3aTop Henb3s  MCMNofb30BaTb ANA a@HOHWUMHOINO  CO34aHuUS
3K3EMM/ISPOB MAcCCMBa, TO €CTb He ANA MHULUManM3auuuM NepeMeHHoOW, a, HanpuMep, ANS
nepenadn napaMmeTpoB MeToda WM KOHCTPYKTOpa.

Hanpumep:

public class Parent ({
private String[] values;

protected Parent (String[] s) {
values=s;

public class Child extends Parent ({

public Child(String firstName, String lastName)
{

super (?2??); // TpebyeTcd aHOHMMHOE CO3JIaHMEe MaCCHUBa

B KOHCTpyKTOpe Knacca Child HEOBXOANMMO OCYLIECTBUTL O6pallleHne K KOHCTPYKTOpY
poanTena MU nepenatb B KayecCcTBe MapaMeTpa CCbIJIKY Ha MaCCuUB. TeOpeTVI‘-IeCKM MOXHO
nepenaTtb null, HO 3TO NpuBeAET B 6ONbLIMHCTBE CNy4YaeB K HEKOPPEKTHOWM paboTe Kaccos.
MOXHO BCTaBUTb Bblpa)XeHuWe new String[2], HO TOr4Aa BMECTO 3HAYEHUN firstName WU
lastName 6yayT nepedaHbl NMycTble CTPOKWU. lonbiTKa 3anucaTtb {firstName, lastName}
npueeneT K owunbke KOMNnNNaunmmn, Tak MOXXHO TOJIbKO MHULIMaNN3NPOBaTb NepeMeHHbIE.

KoppeKkTHOe BblpaxeHue BbIrnaguT Tak:

new String[]{firstName, lastName}

YTto gaBndeTtcs HEKOTODOVI CMeCbO BblpaXeHud, co3garouero MaccmBbl C NOMOUWbHO
new, N UHUUMANN3ATOPaA. OnunHa maccmea onpeaendeTca Konan4yectBoM yKa3daHHbIX 3HAYEHUM.

MHoOromepHbie MaccuBbl



Tenepb nepeigeM K pacCMOTPEHUID MHOFOMEPHbIX MacCMBOB. TakK, B C/IeAYHLLEM
npumepe

int 1i[][]=new int[3][5];

nepeMeHHas i CCblJlaeTCsA Ha ABYMEPHbIA MAacCMB, KOTOPbIA MOXHO NpeacTaBuTb cebe
B Buge Tabnmubl 3x5. CyMMapHO B TaKOM MacCUMBE COAEPXWUTCA 15 3/1eMeHTOB, K KOTOPbIM
MOXHO obpawaTbca uyepe3 KOMOMHaUWMIO WMHAEKCOB OT (0, 0) Ao (2, 4). [lNpumep
3arnoJsIHEHUS ABYMEpPHOro MaccuBa vepes LUKII:

int pithagor table[][]=new int[5][5];
for (int i=0; 1i<5; i++) {
for (int J3=0; 3<5; Jj++) {
pithagor table[i][j]=1i*];
System.out.print (pithagor table[i][J] +
"\t ;
}
System.out.println();

Pe3ynbTaToM BbINOSIHEHUS NMporpaMMbl 6yaerT:
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OpHako Takon B3rnsa Ha ABYMEPHbIE U MHOrOMepHble MacCuBbl SBASIETCA HEMOHbIM.
Bonee TO4YHLIN nNoOAXOA 3ak/4vaeTcds B TOM, 4TO B Java HeT ABYMepHbIX, U Boobuie
MHOFOMEepHbIX MacCMBOB, @ €CTb MaccuBbl, 6a30BbIMM TMMNAMW KOTOPbIX SABAAKOTCS Takxe
MaccmBbl. Hanpumep, TMn int[] O3HayaeT "MaccumB umcen", a int[][] O3HauyaeT "Maccus
MaccuBoB uncen". MoACHUM TaKyto TOUKY 3peHUs.

Ecnn co3gaTb ABYMEPHbIA MaccuMB U onpefennTb NMEPEMEHHYH x, KOTopasi Ha Hero
CCblNTAaeTcs, TO, UCMOMb3ys x M ABa 4WCia B Nape KBaApaTHbIX CKOBOK Kaxaoe (Hanpumep,
x[0]1[0]), MOXHO 06paTUTbCS K NtO6OMY 3NEeMeHTy ABYMEpPHOro Maccuea. Ho B To xe BpeMms,
NCMonb3ys X U OAHO YNCNO B Nape KBaApaTHbIX CKOBOK, MOXHO 06paTUTbCs K OAHOMEPHOMY
MaccuBy, KOTOPbIi  SBNSIETCS  3/IEMEHTOM  ABYMEpPHOro  MaccvuBa. Ero  MoxHO
NPOMHULMANM3NPOBaTb HOBbIM MAcCMBOM C HEKOTOPOW Apyroi AnuMHOM W Tabnuua
nepecTaHeT 6biTb NMPSIMOYro/IbHOW — OHA NMPUMET NPOU3BOJIbHYI0 OpMYy. B 4acTHOCTU, MOXHO
0A4HOMY M3 OAHOMEPHbIX MAacCMBOB NMPUCBOUTL AaXKe 3HAYeHne null.

int x[][]l=new int[3]1[5]; // mpaMoyToJsibHag Tadaula
x[0]=new int[7];

x[1l]=new int[0];

x[2]=null;

Mocne TakmMx onepauMii MaccuB, Ha KOTOPbIA CCblIAeTCsi NMepeMeHHas x, Ha3BaTb
NpPsAMOYrO/ibHbIM HMKaK Henb3si. 3aTO XOpOLWO BUAHO, YTO 3TO MNPOCTO Habop OAHOMEPHbIX
MacCuBOB MW 3HAYEHWUN null.

Mone3Ho noacYMTaTb, CKObKO 06BHEKTOB MOPOXAAETCH BblpaXKeHMeM new int[3][5].
MpaBwunbHbIM MoacyeT TakoB: CO34aeTcs OAMH MaccMB MaccmBoB (OAMH 0O6BEKT) M Tpwu
MacCuBa 4Yncen, Kaxabli gnnHon 5 (Tpu obbekTa). UToro, veTbipe obbekTa.

B paccMoTpeHHOM npuMepe Tpu U3  HUX (MAccuBbl 4ucen) 6bimv  TyT Xe
nepeonpeneneHbl HOBbIMM 3HAuYeHWsIMU. [NA Takux Cc/yYyaeB [MOJIE3HO WCMNOMNb30BaTh
YyMpoLEHHYO DOPMY BblpaXeHUs CO3A4aHUA MacCUBOB:



int x[][]=new int[3][];

Takas 3anucb NopoXaaeT OAMH 06bekT - MaccMB MacCMBOB — W 3anoJiHAET ero
3HaYeHUsaAMU null. Tenepb NOHATHO, YTO U B 3TOM, U B MpeablayLleM BapuaHTe BbipaxeHue
x.length BO3BpaWaeT 3HayeHue 3 — ANMHY MaccuBa MaccuBoB. [anee MOXHO C MOMOLLbIO
Bblpa)KeHMﬁ x[1i].length Y3HaTb AJINHY KaXA0ro BJIOXEHHOr0 MacCuBa 4YUCEN, NMpn ycrioBuu,
4yTo i HeoTpuuaTesnlbHO U MeHblle x.length, @ TaKXe x[i] He paBHO null. NHaue 6y,D,YT
BO3HMKaTb OWKNO6KM BO BpeM4 BbIMNOJIHEHUA NMPOrpaMmbl.

Boobwe, npu cosgaHMM MHOFOMEPHbIX MACCMBOB C MOMOLWbI new HEO6XOAMMO
yKa3sblBaTb BCE Mapbl KBaApaTHbIX CKOB6OK, COOTBETCTBEHHO KOJIMYECTBY W3MepeHuit. Ho
3anoJ/IHEHHOM 0653aTeNbHO A0/IXHA 6biTh NULIb KpaWHAsA feBas napa, 3TO 3HadeHue 3aaact
ANVHY BEpxXHero MaccmBa MaccuBoB. Ecnu 3anonHuWThb cneaylowylo napy, To 3TOT Maccus
3aMo/IHUTCA He 3HA4YEHUSIMW MO YMOJYaHWIO null, @ HOBbIMM CO3AAHHLIMM MaccUBaMKn C
MeHbLUEN HA eAMHULY pa3MepHOCTblo. Ecnu 3anonHeHa BTopas napa CKOB60K, TO MOXHO
3ano/IHNTbL TPEeTblo, U Tak aanee.

AHanornyHo, Ana Co3gaHMs MHOMOMEPHbLIX MaCCUMBOB MOXHO  WCMOJSb30BaTb
MHUUManm3aTopbl. B 3TOM c/nydae MNpuMMeEHSIeTCs CTOJSIbKO BIOXEHHbIX (UrypHbIX CKOBOK,
CKOJIbKO TpebyeTcs:

int i[1[] = {{1,2}, null, {3}, {}};

B sToM npumepe nopoxpaetcs yeTbipe obbekTa. 3TO, BO-NEPBbIX, MAacCMB MaCCMBOB
ONMHOM 4, @ BO-BTOpPbIX, TPM Maccmea umcen c gnmHamm 2, 1, 0, COOTBETCTBEHHO.

Bce paCCMOTpPEHHbIE NMPUMEPBLI N YTBEPXAEHUNA OANHAKOBO BEPHbLI A1 MHOIMOMEPHbIX
MaCCnBoOB, OCHOBaAHHbIX KaK Ha NPpUMUTUBHDbIX, TaK N Ha CCbIJZTOYHbIX TUMaAX.

Knacc MmaccuBa

Mockonbky MaccuB sABNsSeTcs O6bEeKTHbIM TWUMOM AaHHbIX, MOXHO MOMbITATLCH
npeactaBuTb cebe, Kak Bbirnaaeno bbl 06bABNEHME Knacca Takoro Tuna. Ha caMoM gene 3Tu
06bsBNIEHUSA He XpaHATca B dannax, nnum ewe KakoM-Hubyab dopmaTe. YuuTbiBas, 4TO
MaccMB MOXeT ObiTb 06bsBAeH Ha ocHoBe n0boro Tuna W WUMETb MNPOU3BOJbHYIO
pasMepHOCTb, 3TO (DU3NYECKN HEBLIMNOAHUMO, Aa U He TpebyeTcsa. BMecTto 3TOoro BO Bpems
BbINO/IHEHUSA MPUIOXEHUS BUPTYanbHas MallMHa reHepupyeT 3TW 06bsaABAEHUS ANHaMUYEeCcKu
Ha ocHoBe 6a30BOro TMNa M pasMepHOCTU, @ 3aTEM OHU XPAHATCS B NaMATU B BUAE TaKUX XKe
3K3eMnNAapoB Knacca Class, Kak 1 ana nobbix opyrux TUMOB.

PaccMoTpuM runoTtetTnyeckoe ob6bABAEHME KNacca 4S9 MacCcMBa, OCHOBAHHOIMO Ha
HEKOM 06BbEKTHOM TUME Element.

Ob6bsaBneHMe knacca HauMHaeTcsa C nepedncrieHns MoanduKaTopoB, Cpeau KOTOpbIX
ocobylo ponb wurpatoT MoamdukaTopbl goctyna. Knacc MaccuBa 6yaeT MMeTb TaKoM Xe
YpOBEHb A0CTyna, Kak u 6a30Bbl TMMN. TO eCTb eCc/in Element 06bSABMEH KakK public-Knace,
TO U MaccuB b6yaeT UMeTb ypoBeHb A0CTyna public. Ang nwoboro NpMMUTUBHOIO TUMNAa Kiacc
MaccmBa byaeT public. MOXHO Takxke ykasaTb MoAMpUKATOp final, MOCKONbKY HUKAKOM
KNlaCcC He MOXEeT Hac/eaoBaTbCsa OT Kflacca MaccmBsa.

3aTeM crneayeT UMs Kiacca, Ha KOTOPOM MOXHO NoApobHO He OCTaHaBIMBaATLCS, T.K. K
TMNYy MaccuB obpalleHue MAEeT He Mo ero MMeHu, a no uMeHun 6as3oBoro Tuna M Habopy
KBaApaTHbIX CKOHOK.

3aTeM HYXHO yKa3aTb poAMTENbCKUIA Knacc. Bce MacCuBbI HAcneaylTCs HanpsaMyr oT
Knacca Object. [anee nepeuuncnsatotTcs uHTepdelncbl, KoTopble peanusyeT knacc. Ans
MaccumBa 3To 6yayT MHTepdencbl Cloneable UM Serializable. [lepBblin M3 HUX NOAPOBHO
paccMaTpuBaETCs B KOHLE 3TOM Nekunun, a BTopor 6yaeT onucaH B ceayrowmx nekumsx.



Teno knacca coaepXuT 06bsBNEeHME OAHOro public final MOAA length TUMNA int.
Kpome Toro, nepeonpeaeneH MeToa clone () ANs NOAAEPXKKN UHTepdelica Cloneable.

CeeneM Bce BblleckasaHHoe B (hopManbHy 3annch knacca:

[public] class A implements Cloneable, java.io.Serializable

{
public final int length; // VHULIMaIN3UPyeTCs NPpU CO3OaHUM
public Object clone () {
try { return super.clone();}
catch (CloneNotSupportedException e) {
throw new InternalError (e.getMessage())

Takunm 06pa30M, aK3eMnnidap Tuna MacCcuB 4ABNAETCA MNOJIHOUEHHbIM 06'beKTOM,
KOTOPbIN, B YAaCTHOCTU, HAacNeayeT BCE METOAbl, ONpeaeneHHble B Knacce Object, HanNnpuMep,
toString (), hashCode () U OCTaJibHbIE.

Hanpumep:

// pesynbTar paboTe MeTOoma toString()
System.out.println(new int[3]);
System.out.println(new int[3][5]);
System.out.println(new Stringl[2]);

// pesynbTar pabore meToma hashCode ()
System.out.println(new float[2].hashCode());

Pe3ynbTaToM BbINOJHEHMS NporpaMMbl byaeT:

[I@26b249

[[I@82f0dDb
[Ljava.lang.String;@92d342
7051261

NMpeobpasoBaHMe TMNOB AJI1 MaCCUBOB

Tenepb, KOrda MaccuMB BBeAEH KaK MOMHOLEHHbIN TMMN AaHHbIX B Java, paccMOTpuUM,
KakKoe BIMsSIHME OH OKaXeT Ha npeobpa3oBaHue TUMOB.

PaHee noapo6HO paccMaTpuBanUCb MepexoAbl MeXAy MPUMUTUBHBLIMU U O6bIYHBIMK
(He ABNAWUMNCA MacCMBaMM) CCbIIOYHbIMM TUMAMKU. XOTS MAaCCUBbI SIBNAKOTCA 06BEKTHBIMU
TMNaMn, uX Takxke 6yaeT none3Ho pasaenute no 6as3oBoMy TuUMy Ha ABe rpynnbl -
OCHOBaHHbI€ Ha MPUMUTUBHOM WUJIN CCbIIOYHOM TUTE.

WmenTe B BMAy, 4YTO nepexodbl MeXAy MacCMBaMu W MNPUMUTUBHBIMW TUMAMMU
ABNSIOTCS 3anpelleHHbiMU. peobpasoBaHus Mexay MaccMBaMu UM APYFMMU OBBHEKTHbLIMU
TUNaMM BO3MOXHbI TOSIBKO AJ1st Kfacca Object U UHTepdencoB Cloneable U Serializable.
MaccuB Bcerga MOXHO MPUBECTU K 3TUM TpeM Tunam, obpaTHbIi XXe nepexos siBnsetcs
CY>XEHWEM W LOSHKEH MPOU3BOAUTLCS SIBHbIM 06pasoM Mo YCMOTpPeHMIO pa3paboTumka. Takum
06pa3oM, MHTepec MpeAcTaBSIlOT TOMbKO MepexoAbl MeXAy Ppa3HbIMKM TUMaMuM MacCUMBOB.
O4yeBMAHO, 4YTO MacCUB, OCHOBAHHbLIA Ha MPUMUTMBHOM TUMe, MPUHUUNUANBHO HeNb3s
npeobpasoBaTb K TUMY MaccnBa, OCHOBAHHOMY Ha CCbIJIOYHOM TuMe, U HaobopoT.

Moka He 6y.qu OCTaHaB/IMBaTbCA Ha 3TOM I'IO[J,pO6HO, OOQHAKO 3aMeTuM, 4TO
I'Ip606pa3OBaHVIF| Mexagy TunaMmm MaCCmMBoB, OCHOBAHHbIX Ha pa3inyHbiX MPUMUTUBHDBIX
TNax, HEBO3MOXXHbl HN NMPU KaKnNx yCnoBusx.



[Nns CCbIIOYHbIX e TMMOB Takoro CTpOroro npasuia HeT. Hanpumep, ecnu co3aaTthb
3K3eMNJsip MaccuMBa, OCHOBAHHOIO Ha TUMe Child, TO CCbIIKY Ha HEro MOXHO MPUBECTU K
TUMNY MaccMBa, OCHOBAHHOIO Ha TUMe Parent.

Child c[] = new Child[3];
Parent pl[] = c;

Boobuie, cyllecTByeT yHMBEpcCanbHOE MNpaBW/IO: MAacCUB, OCHOBAHHbIA Ha Tune A,
MOXXHO MPMBECTU K MACCMBY, OCHOBAHHOMY Ha TUMe B, €C/IN CaM TUM A NMPUBOAUTCS K TUMY B.

// ecnu OmOonyCTMMO TaKoe MpUBEIeHME :

B b = (B) new A();
// TO mOomyCTMMO U NIPMBEIEHMNE MaCCUBOB:
B b[]=(B[]) new A[3];

MNpUMeHsa 3TO MNpaBWIO PEKYPCUMBHO, MOXHO npeob6pa3oBbiBaTb MHOMOMEpHbIe
MaccuBbl. Hanpumep, MaccuB Child[][] MOXHO MNPUBECTM K Parent[][], TaK KaK MX
6as3oBble TUMbl NpuBoAUMbI (Child[] K Parent[]) TakKXe Ha OCHOBE 3TOro npaBu/ia
(nockonbKy 6a30Bble TUMbI Child U Parent NPUBOAUMbI B CUJTY MpPaBU/ HAacl1eaoBaHus).

Kak 06bl4HO, pacCLIMPEHUS MOXHO NMPOBOANTbL HESIBHO (KakK B nMpeablayLlieM npumepe),
a CYXEHUS — TONIbKO SIBHbIM NpUBEAEHUEM.

BepHeMcs K MaccuMBaM, OCHOBAHHbIM Ha MPUMUTUBHOM TuMe. HEBO3MOXHOCTb MX
yyacTus B npeob6pa3oBaHUAX TUMOB CBSi3aHa, KOHEYHO, C Pas/iNYyMsiMU Mexay MpOCTbIMU U
CCbIJTOYHBIMM TUMAMU AaHHbIX. [MOCKOMNbKY 3/1EMEHTaMW O6BbEKTHbIX MacCMBOB SIBJISIOTCS
CCbIJTKM, OHM JIEFKO MOTYT y4YacTBOBaTb B NpuBeaeHUN. HanpoTus, 3/1eMeHThbl MPOCTbIX TUMOB
AEACTBUTENIbHO XPaHAT 4UMCNOBble WAW  ByneBckuMe 3HadeHus. [lpeanofioxuMm, Takoe
npeo6pasoBaHMe OCYLLECTBMMO:

// TpuMep BBEI3OBET OWMOKY KOMIIMJIISALNWNA
byte b[1={1, 2, 3};
int 1i[]=b;

B Takom cnydae, aneMeHTbl b[0] M i [0] XpaHunu 6bl 3Ha4YeHus pasHbix TMNoB. CTano
6bITb, NpeobpasoBaHMe noTpeboBano 6bl KONMPOBAHUA C OAHOBPEMEHHbIM Npeobpa3oBaHUEM
TUNa BCEX 3/1eMeHTOB MCXO0AHOro Maccuea. B pesynbTaTe 6b1 6bl CO34aH HOBbIM Maccus,
3N1EMEHTbI KOTOPOro paBHSAAUCL 6bl MO 3HAYEHMIO 31EMEHTAM MCXOAHOIrO MaccuBa.

Ho npeo6pa3oBaHue TuUna He MOXET MopoXAaTb HOBble 06beKTbl. Takue onepauunu
NOJSKHbI BbIMOJIHATLCA TONIBKO ABHbIM 06pa3oM C MPUMEHEHUEM KI/IOUYEBOro cnoBa new. [0
3TO npuyMHe npeobpa3oBaHWss TUMOB MaCCMBOB, OCHOBAHHbIX Ha MNPUMWUTUBHBLIX TUMaXx,
3anpeLueHbl.

Ecnn e konupoBaHWe 3/71eMeHTOB AelCTBUTeNbHO TpebyeTcsd, TO HYXHO CcHayana
co3gaTtb  HOBbIM  MaccuB, a 3aTeM  BOCMNO/b30BaTbCA  CTaHAapTHOWM  (YHKUMEN
System.arraycopy (), KOTOpas 3dEKTUBHO BbINOSHAET KOMMPOBaHWE 31EMEHTOB OAHOro
MaccuBa B APYroM.

Owunbka ArrayStoreException

Mpeobpa3zoBaHne Mexay TuMamm MaCCMBOB, OCHOBAHHbIX Ha CCbUIOYHbIX TuMNax,
MOXeT CTaTb NPUYNHON O4HON AOBOSIBHO HEOYEBUAHOW OWNOKMU.

PaccMoTpuM npumep:

Child c¢[] = new Child[5];
Parent pll=c;
pl[0]l=new Parent();



C TOUKM 3pEHMA KOMMUIATOPA KOA COBEpLIEHHO KOppekTeH. [lpeobpasoBaHue BO
BTOPOA CTpOKe JAonycTMMo. B TpeTbeil CTpoKe 3MeMeHTy MaccuBa TwUNa Parent
npucBamMBaeTCs 3HaUYeHWe TOro Xe Tuna.

OpHako Npu BbIMOJIHEHUM TaKOW MpoOrpaMMbl BO3HUKHET owunbka. Henb3st 3abbiBaTh,
4yTO NpeobpasoBaHNE He MeHseT 06BEKT, U3MEHSEeTCS NUWb Ccnocob fgocTyna K HeMmy. B ceoto
ouepeab, 06bEKT Bcerga "MOMHUT", OT Kakoro Tuna oH 6bin nopoxaeH. C yyeToM 3TUX
3aMeyaHUi CTaHOBUTCS SICHO, YTO B TpPeTbeW CTPOKe Aenaetcs nonbiTka Aob6aBuTb B MaccuB
Child 3Ha4YeHMe TMNa Parent, YTO HEKOPPEKTHO.

[encTtBntenbHo, Beab NepeMeHHass c MpPOAO/XAET CCbiNaTbCsA Ha 3TOT MaccuB, a
3HAYUT, CNeayowen CTPOKON MOXeT 6biTb Takoe obpalleHune:

c[0].onlyChildMethod() ;

roe Mertod onlyChildMethod () onpeaeneH TOMbKO B Kjacce Child. [aHHoe
obpalleHne coBepLlEHHO KOPPEKTHO, a 3Ha4YuT, HeAoNyCcTMMa CUTyaums, Koraa 3NeMeHT c[0]
CCbllaeTcs Ha 06bEKT, HECOBMECTUMbINM C Child.

Takum 06pa3oM, HeCMOTps Ha OTCYTCTBME OWWO60K KOMMUASAUMW, BUpTyanbHas
MallnHa MNpu BbINOJIHEHNW NpoOrpamMMmbl BCerga OCYLUECTBAET AOMOJHUTENbHYIO MNPOBEPKY
rnepea rMpUCBOEHWMEM 3HAYEHUs 3NEMEHTY MaccmBa. HeobxoammMo ynoCTOBEPUTLCS, UTO
peaanb|17| MaccuB, Cyu_l,eCTBYIOIJJ,VIVI Ha MOMEHT MUCNOJIHEHUA, ,CI,eVICTBMTeﬂbHO MOXET XPaHUTb
rnpucBamBaemMoe 3HadeHue. Ecnm 310 ycnoBme HapyllaeTcsi, TO BO3HMKaeT owmbka, KoTopas
Ha3blBae€TCd ArrayStoreException.

MoXxeT cnoXuTtbcs Bne4yaTsieHne, 4T1o pa306paHHa9| CUTyauna ABNAETCA HaLI,YMaHHOVI,—
3a4yeM npeobpa3oBbiBaTb MaccMB M TyT XKe 3aZaBaTb A1 HEFO HEBEpPHOe 3HadeHne? OaHako
npeobpasoBaHMe MpU MNPUCBOEHUM 3HAYEHWUIA SNABNASIETCS NUWb MNpPUMepPoM. PaccMoTpuM
obbsaABNEHNE METOAA:

public void process (Parent[] p) {
if (p!=null && p.length>0) {
pl[0]=new Parent();

MeToa BbIrNaanT abCcoNtoTHO KOPPEKTHbIM, BCE MOTEHUMANbHO OWKMOB0YHbIE CUTYyauuu
NpoBepsTCa  if-BblpaxeHneMm. OAHAKO C/eaylwmin BbI30B 3TOr0 MeToda BCe pPaBHO
NMpUBOAUT K ownbKe:

process (new Child[3]);

M 310 6yaeT kak pa3 ownbka ArrayStoreException.

NMepeMeHHblE TUMA MACCUB U UX 3HAYEHUSA

3aBepLlinM onmMcaHue B3aMMOCBA3U TUMa nepeMeHHoM N TUNa 3Ha4eHun, KOTOpble OHa
MOXET XPaHUTb.

Kak 06bILIHO, MaCCuBbl, OCHOBaAHHbIE Ha MPOCTbIX U CCbIJTOYHbIX TUMAX, Mbl ONMNCbIBAeEM
pa3aesibHo.

MepeMeHHasa TMnNa maccue MPUMUTUBHBIX BEIMUYUMH MOXET XPaHWUTb 3HAYEHUSA TOJSIbKO
TOYHO TaKoro xe Tvna, MMbo null.

MepeMeHHass Tuna "MacCMB CCbINIOYHbIX BEAUMYUH" MOXET XpaHuTb chneaytouwme
3HAYeHus:



1. null,
2. 3Ha4YeHnsa TOYHO TaKoro Xe Tuna, 4To U T1nn nepeMeHHOVI;
3. BCe 3Ha4yeHuna Tuna Maccus, OCHOBAHHbIA Ha TMne, nNpuMBoaAMMOM K

6a30BOMY TUMY MCXOAHOrO Maccuea.

Bce 3T yTBEpXAeHUS HEMOCPEeACTBEHHO C/eAYHT W3 PaCCMOTPEHHbIX Bbille
0cobeHHOCTEN NpUBEAEHNS TUMOB MacCMBOB.

Ewe pa3z HanoMHUM npo WNCKNOUYUTENbHbIA KNnacc Object. lNepeMeHHbIe Takoro Tuna
MOryT CCblJ1aTbCA Ha ntobble 06bEKTHI, MopoXXAEeHHblE KaK OT K/1aCCoB, TaK U OT MaCCUBOB.

CBeneMm Bce 3TU yTBEpPXAEHUs B Tabnuuy.

Ta6nuua Tabn. 6.1. Tun nepeMeHHOW U TUN ee 3HaYeHuUs.

Tvin
nepeMeHHOM

MaccuB . null
MPOCTbIX YNncen e B TOYHOCTM COBMNaAatowmii C TUNOM NEPEMEHHOWM

[lonycTUMbIe TUMbI €e 3HaYeHus

MaccuB . null
CCbITOYHbIX ° CoBMnagawLLmMi C TUMOM NEPEMEHHOMN
3HAYeHUN . MACCUBbI CCbUTIOYHbIX 3HAUYEHWUN, YAOBJETBOPSAOWNX CleayoLwWweMy

YCNOoBUKO: €CJT TUMN nepeMeHHon — MaCCcuMB Ha OCHOBE TuMa A, TO 3Ha4deHune
TWUMNa MacCCuB Ha OCHOBEe TuMa B AONYCTUMO TOraa U TOJZIbKO TOrAa, Koraa B
npnBoANMO K A

Object o null
. Nto60I CCbITOYHbIN, BK/IHOYAsA MaCCUBBI

KnoHunpoBaHue

MexaHu3M KJIOHMPOBaHMUS, KakK C/iellyeT M3 HasBaHWUsl, MO3BOJISET MOPOXAATb HOBble
06bEeKTbl Ha OCHOBE CYLLECTBYIOLLErO, KOTOPble 061aaany 6bl TOYHO TAaKUM XKE COCTOSIHUEM,
UTO M WUCXOAHbIN. TO €CTb OXWAAeTcA, UYTO ANA WUCXOAHOro ob6bekTa, MpeacTaB/IEHHOro
CCbINIKOM x, N pe3ynbTaTa KJIOHUPOBaHMS, BO3BPALLAEMOro METOAOM x.clone (), BblpaXeHue

x == X.clone/()

OOJIXHO 6bITb MCTUHHBIM, KakK W BblpaXeHune

x.clone () .getClass () == x.getClass|()

HakoHeu, BblpaxxeHue
x.equals (x.clone())

Takxe BepHOo. Peanusauma Takoro Metoda clone () OCAOXHAETCA UenbiM psaaoM
noTeHUMANbHbIX npo6neM, HanpuMmep:

. Kiacc, oT KOTOPOro nopoxaeH o6beKkT, MOXeT UMeTb pa3HoobpasHblie
KOHCTPYKTOpbl, KOTOpble K TOMY Xe MOryT O6biTb HeaocTynHbl (Hanpumep,
MoAMduKaTop AOCTyNa private);

o Lernoyka HacnenoBaHWs, KOTOPOW MPUMHAANEXUT MWCXOAHbIA Khacc,
MOXeT 6blTb AOBOMIbHO A/IMHHOM, U KaXAbl POAUTENBCKUIA KNAacC MOXeT MMeTb CBOU
Nnosisi — HeAOCTYMHbIE, HO BaXKHble AJ1s1 BOCCO3A4aHMUS COCTOSIHUS MCXOAHOIO 06beKTa;



. B 3aBUCMMOCTM OT JIOTUKW peanm3aumu BO3MOXHA CUTyaLus, Koraa He
BCE MOMS [AO/MKHbI KOMUPOBATbLCSH AN KOPPEKTHOrO KJ/OHMPOBAHUSA;, OAHWU MOryT
0Ka3aTbCA NUWHUMKU, Apyrue noTpebyloT AOMOSIHUTENbHbIX BbIYUCNEHUN WUN
npeobpasoBaHuii;

o BO3MOXHaA CUTyauus, Koraa o6beKT Henb3s K/OHUMPOBATb, Aabbl He
HapYLWWUTb LENTOCTHOCTb CUCTEMBI.

MoaToMy 6bI10 peanM30BaHoO creaytolee peleHmne.
Knacc Object coaepXuT MeToa clone (). PaccMoTpuM ero o6bsiBneHune:

protected native Object clone ()
throws CloneNotSupportedException;

MMeHHO OH Mcnonb3yeTcsa ANs KIOHMPOBaHUA. [lanee BO3MOXHbI Ba BapuaHTa.

MepBblh BapuaHT: pa3paboTuMK MOXET B CBOEM Kjlacce nepeonpenennTb 3TOT MeTos
W peann3oBaThb €ro rno CBOeMy YCMOTPEHUIO, PeLlas nepeymcsieHHble NpobneMsl Tak, Kak Toro
TpebyeT noruka pa3pabaTbiBaeMoli CUCTEMbI. YMOMSAHYTbIE YCOBUS, KOTOPblE AOMXHbI 6bITb
WUCTUHHBLIMW ANSA KJOHMPOBAHHOro 06bekTa, He ABNATCA 0653aTeflbHbIMM U MPOrpaMMUCT
MOXET UM HEe cnefoBaTh, ecnu 3To TpebyeTcs ANS ero Kiacca.

Btoponn BapuaHT npepnonaraeT MWCMNosb3OBaHMe peanuMs3auum Metoga clone() B
CaMOM KJjacce Object. To, YTO OH 06bABMEH KaK native, FOBOPUT O TOM, 4YTO €ro
peanusaumsa npeaocTaBnsgeTcs BUPTYyalbHOW MawMWHOW. EcTecTBEHHO, nepeyuncreHHble
TPYAHOCTU flerko MoryT 6bITb npeogoneHbl camon JVM, Beab OHa XpaHWUT B NamsaTu Bce
CBOMCTBa 06BbEKTOB.

Mpn BbINO/IHEHMM MeTOoAA clone () CHavasa MNpPOBEPSETCS, MOXHO SN KIOHWMPOBaTb
ncxoaHbIM 0b6bekT. Ecnm paspaboTtumk xoueT caenatb 06beKkTbl CBOEro Kaacca AOCTYMNHbIMU
AN KIOHUPOBaHMSA 4yepe3 Object.clone (), TO OH AO/DKEH peanuM3oBaTb B CBOEM Khacce
MHTepdenc Cloneable. B aTOM uHTepdeince HET HM OAHOrO 3/IEMEHTA, OH CAYXWUT NUWb
NMPU3HAKOM ANa BUPTYalbHOMW MalWHbI, 4YTO 06bEeKTbl MOryT O6biTb KAOHMpPOBaHbI. Ecnu
nposepka He BbIMNO/IHSAETCS ycneuwHo, MeTon nopoxagaet owmnbky
CloneNotSupportedException.

Ecnu nHTepdenc Cloneable peanuMsoBaH, TO MOPOXAAETCHA HOBbIM O6bEKT OT TOro xe
Kfiacca, oT KoToporo 6bi1 co3gaH McxogHbin 06bekT. Mpu 3TOM KONMMPOBaHWE BbIMOSTHAETCS
Ha YpOBHE BUPTYasibHOW MalUUHbI, HUKaKMe KOHCTPYKTOPbI HE BbI3bIBAKOTCS. 3aTEM 3HAYEHUS
BCeX nonen, obbsaBNEHHbIX, YHacneAoBaHHbIX M60 06bSABAEHHbBIX B pOAUTENBCKUX Knaccax,
KonupytoTca. NMony4YeHHbIn 06BbEeKT BO3BpaLLaeTCcsa B KadecTBe K/oHa.

O6patnTe BHMMaHWe, YTO CaM K/accC Object He peanuayeT UHTepdenc Cloneable, a
MOTOMY MOMbITKA BbI30Ba hew Object().clone() 6yaeTr nNpuBoAMTb K owunbke. Meton
clone () nNpeaHa3Ha4yeH cCKopee And WCNojb30BaHUA B HacCleAHWMKaX, KOTOopble MOryT
o6palaTbCs K HEMY C MOMOLLbIO BblpaXXeHUs super.clone (). [1pM 3TOM MOryT 6bITb CAENAHbI
cneayowmne n3MeHeHus:

o MoamdmnKkaTop A0CTyNa paclmpeH Ao public;
o yAaneHo npeaynpexaeHmne ob owmnbke CloneNotSupportedException;
. pe3ynbTupyrowmn obbekt ™MoxeT 6biTb MoauduumposaH 0bbiM

CnocoboM, Ha ycMoTpeHuMe paspaboTumka.

HanoMHWM, 4TO BCe MaCCUBbLI peanm3ylT UHTepdenc Cloneable U, TaKuM obpasom,
OOCTYMHbI 418 KJIOHWPOBaHMS.

BaXHO MOMHWTb, 4YTO BCE MNOMS KAOHMPOBAHHOMO O6bekTa MNPUPABHUBAKTCH, MX
3HaYeHUs1 HUKOrAa He KNOHMpPYHOTCS. PaccMOTpuM npuMep:



public class Test implements Cloneable {
Point p;
int height;

public Test (int x, int y, int z) {
p=new Point(x, Vy);

height=z;

}

public static void main (String s[]) {
Test tl=new Test(l, 2, 3), t2=null;
try |

t2=(Test) tl.clone();
} catch (CloneNotSupportedException e) {}
tl.p.x=-1;
tl.height=-1;
System.out.println("t2.p.x=" + t2.p.x + ",
t2.height=" + t2.height);

PesynbTaTtoM paboTbl NporpamMmbl byaert:
t2.p.x=1, t2.height=3

N3 npuMepa BMAHO, YTO MPUMUTMBHOE none 6bI1I0 CKONMMPOBAHO M Aanee cyllecTeyeT
HEe3aBMCMMO B MCXOAHOM W KJIOHMPOBAHHOM ob6bekTax. M3meHeHue OAHOro He CKa3bliBaeTCs
Ha ApYyromM.

A BOT ccbulo4yHoe nosie 6b10 CKOMMPOBAHO MO CCbiike, oba obbekTa ccblNalTCA Ha
OAWH U TOT XE€ 3K3eMnnsip Knacca Point. [MO3TOMY M3MEHEHUS!, NPOUCXOASILLME C UCXOAHbIM
06BbEKTOM, CKa3blBalOTCA Ha K/IOHMPOBAHHOM.

DTOro MOXHO m3bexartb, €Cnun nepeonpenenmTb MeToA clone () B Kiacce Test.

public Object clone() {

Test clone=null;

try |
clone=(Test) super.clone();

} catch (CloneNotSupportedException e) {
throw new InternalError (e.getMessage())

}

clone.p=(Point)clone.p.clone();

return clone;

O6paTnTe BHUMaHWE, 4YTO pe3ynbTaT MeToda Object.clone () MNPUXOAUTCA SABHO
NpMBOAUTbL K TUMY Test, XOTA €ro peanusauus rapaHTUpPYET, YTO K/IOHMPOBAHHbIA 06bEKT
6yaeT NopoXAeH MMEHHO OT 3Toro knacca. OAHaKo TMN BO3BpallaeMoro 3Ha4eHus B AaHHOM
MeTo4e AN YHMBEPCANIbHOCTM 06bABNEH KaK Object, MO3TOMY SIBHOE CyXeHUe HeobxoamMo.

Tenepb MeTOA main MOXHO YNPOCTUTD:

public static void main (String s[]) {
Test tl=new Test(l, 2, 3);
Test t2=(Test) tl.clone();
tl.p.x=-1;
tl.height=-1;
System.out.println("t2.p.x=" + t2.p.x +
", t2.height=" + t2.height);



PesynbTatom 6yaert:
t2.p.x=1, t2.height=3

To ecTb Tenepb BCe MN0AS WCXOAHOMO W  KJOHMPOBAHHOIO obbekTOB CTanm
HE3aBUCUMbIMMU.

Peanuzauusa Takoro "Hernybokoro" K/OHMpPOBaAHUA B MeToAe Object.clone ()
HeobxoamMMa, Tak Kak B MPOTUBHOM Cly4yae KJIOHMPOBaHME BTOPOCTENEHHOrO 06bekTa MOr/o
6bl MPUBECTU K OFPOMHbLIM 3aTpaTaM pPecypcoB, BeAb 3TOT 06beKT MOXET CoAepXaTb CCbIIKU
Ha 6onee 3Ha4YMMble 06BEKTbI, @ T€ NPU KIIOHUPOBAHUWN TakXXe Hadyanu 6bl KOMMpoBaTb CBOU
nonsi, n Tak ganee. Kpome Toro, TMNOM MNons KNOHMpPYeMOro ob6bekTa MOXET bbITb Kiacc, He
peanu3ylwmnii Cloneable, 4YTO npuBOoAMAO Obl K [AOMNOMHUTENBbHbLIM npobnemam. Kak
rnokasaHo B NMpuMmepe, nNpu Heob6xX0AMMOCTU AOMONHUTENbHOE KOMMPOBaAHME MOXHO A06aBUTb
CaMOCTOSTENbHO.

KnoHnpoBaHune MmaccmMBoB

NUtak, nwobon MaccuB MOXET ObiTb K/IOHMpPOBaH. B 3ToM paspene xortenocb Obl
paccMOTpeTb OCO6EHHOCTM, BO3HMKalLWME M3-3a TOro, 4UYTO Object.clone() KOMUPYET
TONIbKO OAMH 06BEKT.

PaccMoTpuM npumep:

int al[l={1, 2, 3};

int b[]=(int[])a.clone();
al0]1=0;
System.out.println(b[0]);

PesynbtatoM 6yaeTr eauHMua, 4TO BMOJSIHE OYEBMAHO, TaK KakK BeCb MaccuB
npeacTaBneH oAHUM O06BEKTOM, KOTOPbIA He 6yAeT 3aBUCETb OT CBOEN KOMUWU. YCNOXHSIEM
npumep:

int all[]l={{1, 2}, {3}};
int b[][]=(int[][]) a.clone();
if (...) {

// TIEpBEIM BapPMAaHT:
al[0]l=new int[]1{0};
System.out.println(b[0][0]);

} else {
// BTOPOI BAPMAaHT :
al0][0]1=0;

System.out.println(b[0][0]);

Pasbepem, uto 6yaeT npoucxoauTb B 3TUX ABYX Cnydasax. HauyHem c Toro, 4to B
nepBoON CTPOKe co3paeTcs ABYXMEPHbIN MacCUB, COCTOSWMIN U3 ABYX O4HOMEpPHbIX. UToro Tpu
obbekTa. 3aTeM, Ha cneaywLWen CTPOKe nNpu KIoOHUpoBaHMKM 6O6yaeT co34aH HOBbIA
LI,BYXMeprIVI MaccuB, cop,ep>|<au.u/|17| CCbIJIKM Ha T€E XXe& CaMbleé OAHOMEPHbIE MACCUBbI.

Tenepb HeCcnoXHo npeackasaTb pe3ynbTaT obonx BapuaHTOB. B nepBoM cnydae B
MCXOAHOM MacCCMBE MEHAETCA CCbl/IKa, XpaHAWwasaca B NMEpPpBOM 3JIEMEHTE, UYTO HE NMpUHECET
HUKaAKNX M3MEHEHMUI ans KJIOHNPOBAHHOIO obbekTa. Ha koHconu nossuTcs 1.

Bo BTOpOM cnyuae MO,CI,VId)VILI,MDYETCFI Cyu.l,ECTBytOU.I,MVI MacCuB, YTO CKaxeTcs Ha oboumx
ABYXMepHbIX MaccuBax. Ha KoHconn nosasuTcs 0.

ObpaTtuTe BHMMaHWe, 4YTO ecnm mn3 npuMmepa ybpaTb ycnoBue if-else, TakK, 4YTOObI
oTpabaTbiBan NepBbIA BapuaHT, a 3aTeM BTOPOI, TO pe3ynbTatoM byaeT onsaTb 1, MOCKONbKY



B 4YaCTu BTOpPOro BapuaHTa moanduumpoBaTbCcs 6yaeT yXe HOBbIA MaCCUB, MOPOXAEHHbINA B
YacTu NepBoOro BapuaHTa.

TakuMm o6pasoMm, B Java npenocTtaBnseTcsd MOWHbIN, 3MO@EKTUBHbIM U TUOBKUI
MEeXaHM3M KJIOHWPOBAHWUS, KOTOPbIN NEerko NpuMMeHsTb U MOANMDUUMPOBaATL MOA KOHKPETHLIE
Hy>Xabl. OcobeHHOe BHUMaHWe AOJIXKHO yAENAaTbCA KONMPOBaHUIO 06beKTHbIX MOJIEN, KOTOpble
Mo YMOJIYaHMIO KOMUPYIOTCSA TOJIbKO MO CChISIKE.

3aknryeHue

B 3TOM nekummn 6bI10 pacCMOTPEHO YCTPOMCTBO MaccuBoB B Java. NMogobHo maccmBam
B ApPYrMx s3blkaxX, OHW npeactaBnsatoT cobor Habop 3HadeHwuid ogHoro Tuna. OCHOBHbIM
CBOWNCTBOM MaccuBa SBSIETCS AJIMHA, KOTOpas B Java MOXET paBHATbCS HyN0. B npoTuBHOM
cy4yae, MaccuB obnajaeT 3NEeMEeHTaMM B KOJIMYECTBE, PaBHOM AJIMHE, K KOTOPbIM MOXHO
0bpaTuUTbCS, UCNONb3yss MHAEKC, M3MeHsawwmica oT 0 40 Benn4YMHbl ANvHbl 6e3 eanHuubl.
[OnviHa 3apaeTcs nNpu co3gaHMM MacCcmMBa M Yy CO34aHHOI0 MaccMBa He MOXET ObiTb M3MEHEHa.
OnHaKo OHa He BXOAWT B ONpefesieHne Tvuna, a NoToMy ogHa NepeMeHHast MOXeT CCbI1aTbhbCs
Ha MacCMBbl O4HOrO TMNa C pas3/In4YHON OJIVHOWN.

C03ﬂaTb MaCCuB MOXHO C NMOMOLWbIKO KAKOYEBOIro C/ioBa new, NMNOCKOJIbKY BCE MaACCUBHDI,
BK/lO4Haa onpepgeneHHble Ha oOCHoOBeE MNMPUMUTUBHDbIX 3Haqum?1, MMET OOBEKTHbIA TUM.
Opyronn cnoco6 - BOCMONb30BATbCA MHULMAMM3ATOPOM W MNEpevYncInTb 3HaYeHus BCeX
3/1eMeHTOoB. B nepBoM cny4yae anieMEHTbl NPUHNUMAOT 3HAYEHNA MO YMOJIYAHUIO (0, false,
null).

OcobbiM 06pa3oM B Java yCTpOeHbl MHOroMepHble MaccuBbl. OHKU, MO CyTU, ABASIOTCS
OAHOMEPHbLIMU, OCHOBAHHbIMM Ha MacCMBaxX MeHblUel pa3MepHOCTU. Takolh noaxon
nossongetr eauMHoobpasHo paboTaTb C MHOroMepHbIMM MaccmsBaMu. Takxke OH paet
BO3MOXHOCTb CO34aBaTb HE TOJIbKO "MpsSIMOYrosibHble" MacCuBbl, HO W MaccuBbl 060N
KOHbUrypaumu.

XOoTs MaccmB M SBNSETCA CCbUIOYHbIM TUMoM, paboTta C HUM 3a4acTyio uMeeT
HekoTopble ocobeHHOCTW. PaccMmaTpuBaloTCa npasuna npumeeaeHUs Tuna Maccmsa. Kak ans
noboro obvekTHOro Tuna, NpuBeAeHMe K Object ABAAETCA pacwumpswowmm. lNpusegeHue
MaCcCnMBoB, OCHOBAHHbLIX Ha CCbIJIOYHbLIX TUMNax, BO MHONOM NOAYUNHAETCA 06bIYHbIM npaswuiam.
A BOT NpMMUTUBHbIE MaccuBbl Npeobpa3osbiBaTb Henb3s. C npeobpas3oBaHMSAIMU CBA3AHO U
BO3HUKHOBEHME OWWUOKN ArrayStoreException, MNpPUYMHA KOTOPOM — HEBO3MOXHOCTb
TOYHOro oTCneXxXmBaHmA TUMNOB B I'Ip606pa3OBaHHOM MaccumBe gnsda KoMmnumnatTopa.

B 3aknyeHne paccMaTpuBaloTCa nocaegHve ciydanm B3auMMOCBA3M TuNa I'IGpEMEHHOVI
N ee 3Ha4veHun4.

HakoHel, u3y4yaeTcsd MexaHU3M K/IOHWMPOBAHMUS, CYLUECTBYIOLWMA C CaMbIX MNepBbIX
Bepcuin Java u NO3BOMANLWMA cO34aBaTb TOYHbIE KOMUWM OO6BEKTOB, €CM WX KJacchl
NO3BONAT 3TO AenaTtb, peannsysa wuHTepdenc Cloneable. [lOCKONbKY CTaHAapTHoe
K/TOHMpOBaHMe NOPOXAAET TOSIbKO OAMH HOBbIN 06BHEKT, 3TO NPUBOAUT K 0CO6bIM adhdekTam
npun pabote ¢ 06bEKTHLIMM NONSMWU KNACCOB U MaccMBamu.



