MaccuBbl Java

B 3TOI JIeKIIUK pacCMOTPEHO YCTPOMCTBO MacCHUBOB B Java
OHU IpeJICTaBIIAIOT cCO0O0M HabOp 3HaYeHU OJHOTO TUIIA

OCHOBHBIM CBOMCTBOM MacCCHBa ABJIAETCA JJINHA, KOTOpasd
B Java MOeT paBHATHCA HYJIIO

MaccuB obsafjlaeT 3JIEMEHTAMU B KOJIMYECTBE, PABHOM
JUIMHE, K KOTOPHIM MOKHO OOpaTUTBHCA, MCIOJIb3YA
WH/EKC, U3MEHAIIUUCA OT O O BEJINYUHBI JJINHBI

JIJInHa 3a/1aeTcda MpU CO3JaHHUU MacCUBa M Y CO3JAHHOTO
MacCHBa He MOXKeT ObITh U3MEHEeHa.

MHOroMepHble MACCHUBBI MOTYT OBITb HE TOJBKO
"IIPSIMOYTOJIBHBIMU ', HO U JIIOO0OH KOH(pUTYypalTUU

I/IB}”—IaeTC}I MEXaHN3M KJIOHHNPOBaAHHA, HOBBOJI}IIOIHI/Iﬁ
COo34aBaTb TOUYHbIE KOIINH 00BEKTOB



TeMbl neKunn 5. OcHoBHble
A3bIKOBble KOHCTPYKUMU Java

« MaccuBbl Kak TUII JIAaHHBIX B Java

» OObsiB/IEHHE MACCUBOB

o NNannuasin3anusa MacCuBOB
 MHOrOMepHEbIE MAaCCHUBBI

- Kiacc maccuBa

- Omubka ArrayStoreException

« IlepeMeHHbIE TUIIAa MACCUB U UX 3HAUECHUA
- KJIOHMpOBaHHE MaCCUBOB



MaccuBbl KaK TMN AaHHbIX B Java

B oTyimume OT OOBIYHBIX IIEpEMEHHBIX, KOTOPhIE XPAHST
TOJILKO OJIHO 3HAUeHMe, MacCUBHI (arrays)
HCIIOJIL3YIOTCSA JJIS XpaHEeHUs 11eJIoTo Habopa 3HauUeHU U
KosinuecTBO 3HAUEHUH B MAaCCUBE HAa3bIBAETCA €r0
JUIMHOU, CAaMH 3HAUEHU — 3JIeMeHTaMU MaccuBa
3HauyeHUU MOKET He OBITh BOBCE, B 3TOM CJIydae MacCUB
CUMTAaETCs IyCThIM, a €ro AJIMHA PABHOU HYJIIO
MaccuBsl B Java ABaIgI0TCA 00ObEKTaMU
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CTPOXMH

MaccuBbl KaK TMN AaHHbIX B Java
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TpéxmepHuin maccus A[K] (2] [8)




O6bAaBNeHMe MacCMBOB

MNepewi
HHAEKLC “H“E i o 3 4 5 6 7 8 g:— Hupekcu
A []
Y LT ey
|
MAacCCHBA JnuHa maccusa paeda 10 EH;':::E:L%
Tak
int A[];
NJIN TAdK:
int[] A;

KosnuecTBO Iap KBaApaTHBIX CKOOOK yKa3bIBaeT Ha
pa3MepHOCTb MaccuBa. /[l MHOTOMEDPHBIX MAacCCHBOB
JIOIyCKaeTCs CMellaHHas 3aluch:

int[] Al];
IlepemenHass A wuMeeT TUII 'ABYMEPHBIM MAaCCHUB,
OCHOBaHHBIN Ha int".



O6bAaBNeHMe MacCMBOB

Ytobbl  cO3/1aTh  BK3EeMIUIAP  MAaccHuBa, HY>KHO
BOCIIOJIb30BAThCSA KJIOUYEBBIM CJIOBOM NeEwW, IMOCJE YEro
yKa3bIBaeTCs TUII MaccuBa U B KBaJpaTHBLIX CKOOKax —
JIJINHA MACCHBA.

int A[]=new 1nt[5];

[lepemMeHHass MHUIMATIU3UPYETCSI CCBIJIKOM, YKa3bhIBalo-
e Ha TOJIBKO YTO co3ZaHHbIM MaccuB. Ilocse ero
CO3/IaHUsA MOKHO OOpaIiaTrbCcsA K dJaeMeHTaM, MCIOJIb3Ys
CCBJIKY Ha MAacCHB, Jajee B KBaJIpaTHBIX CKOOKax
YKa3bIBAETCS UHJIEKC BJIEMEHTA.



O6bAaBNeHMe MacCMBOB

HieKC MeHAEeTCA OT HyJIsA, Ipoberas BCIO JVIMHY MacCUBa,
10 MAaKCUMAJIbHO [JOIYCTUMOTO 3HA4YE€HUdA, HA €NUHUILY
MEHBIIIEro JIJINHBI MAaCCUBA.

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

0*0=0
1*1=1
2%2=4
3*3=9
474=16



O6bAaBNeHMe MacCMBOB

IIOCKONBKY V1A 3K3eMILIApa MacCuBa JIJINHA ABJIAETCA
IIOCTOSSHHOM XapaKTEPHUCTUKOM, [Jid BCEX MAaCCHUBOB
CYIIIECTBYET CIleIUaJIbHOE II0JI€ length, IIO3BOJIAIOIIEE

y3HATh €e 3HaueHue. Hampumep:
Point p[]=new Point[5];
for (int i=0; i<p.length; i++)

pli]=new Point (i, 1);

3HaueHUe NHIEKCca MacCuBa Bcerja nuMeer TUII int.



UHMumanmsauma MacCUBOB

OOpalnieHne K HEMHUITUATU3UPOBAaHHOMY MaCCHBY:
Point p[]=new Point[5];
for (int 1=0; 1i<p.length; 1++)
System.out.println(p[i])
PesyapraTom OyayT suib cioBa null.

MHaunnmann3anus 3JieMeHTOB MaccuBa 3HAYEHUSIMU
Point p[]=new Point[5];
for (int 1=0; i<p.length; 1i++)

= i;

X
plil.y = 1i*2;



UHMumanmsauma MacCUBOB

ABHasa UHUNaJIn3anus MaccuBa 3aIllCcbIBaeTCs

CJIeAYIOIIIM 00pa3oM:
int 1[]={1, 3, 5}

int J[1={}; // {} nmxBuBajeHTHO new 1int[0]

System.out.println (Arrays.deepToString (1)) ;

JlinHa MaccuBa BBIUMCIIAETCA aBTOMAaTUYECKH, UCXOA U3
KOJINUECTBA BBEJEHHBIX 3HadeHuUHU. Jlasmee cozaercs
MaCCHUB TaKOW [JIMHBI MW KaXKJIOMY €ro 3JIEMEHTY
[IPUCBAaNBaETCAd YKa3aHHOE 3HAUEHHE.



UHMumanmsauma MacCUBOB

MoO2KHO IOPOKAaTh MacCUBbI Ha OCHOBE OObEKTHBIX

THUIIOB, HAIIPHUMED:
Point p=new Point (1, 3);

Point arr[]={p, new Point (2, 2), null, p};
N
String[] catsName = { "Bacbka'",
"Kyza",
"Bapcuxk",
"Mypzuxk",

"Jleonnoavn",
"KOT "+"BePeMOT",
"Perxuk",

"MaTpoCcKMH"



UHMumanmsauma MacCUBOB

int size = 4;

boolean|[] testl = new boolean[size];
int[] test?2 = new int[size];
String[] test3 = new Stringl[size];

Arrays.fill (testl, true); // npmuceamBeM BceM true
Arrays.fill (test2, 9); // npucBamBaem BceM 9
Arrays.fill (test3, "May!"); // Hy BH IOHAIM

[true, true, true, true]

[9,9,9,9]
[May!, May!, Msy!, Msay!]



CpaBHeHMe MacCUBOB

// Co3maeM OBa MacCHBAa
int[] al = new int[10];
int[] a2 = new int[10];
// BalojiIHgeM MX OeBATKaMU
Arrays.fill (al, 9);
Arrays.fill (a2, 9);

System.out.println ("CpaBHuM: " + Arrays.equals(al,
az));

IIpu cpaBHEeHUU MBI IOJIy4UM true.
//VI3MeH:UM O1H 3JIEMEHT Y BTOPOI'O MaccHUBa

a2[3] = 11;
System.out.println ("CpaBHuMm: " + Arrays.equals(al,
az));

Teneps npu cpaBHeHUU OyZIeT BbliaBaThes false.



Crpomxa
Crpora 1
CTpoKa 2

Cronben ) Cronbern 1

MHOromMepHble MacCcuBbI

Cronben 2 Cronbern 3

a [0] [0]

a [0][1]

a [0] [2]

a [0] [3]

a [1][0]

a[1][1]

a[1][2]

a[1][3]

a [2][0]

a[2][1]

a[2][2]

a[2][3]

Hunexe c1p oku
Hma maccaea

‘ L Hunexc cToabma

int a[][]l=new int[3][4];
IlepeMeHHass a cchUIaeTcsl HaA JIBYMEPHBIM MAacCCHUB,
KOTOPBIN MOKHO IIPEJICTaBUTH cebe B BUE TAOJUIILI 3X5

(3 ctpoku X 4 cTos1011a).



MHOromMepHble MacCcuBbI

[IpuMmep 3amoJIHEHUA JBYMEPHOI'O MacCUBA Yepes3 IUKJI:
int pithagor table[][]=new 1int[5][5];
for (int 1=0,; 1i<5; 1i++)
{ for (int j=0; J<5; J++)
{ pithagor table[i][J]=1*73;
System.out.print (pithagor tablel[i][j]+"™ ")
}
System.out.println();
}

Pe3yIbTaTOM BBHIIIOJIHEHHUS IIPOrPaMMbl Oy/IEeT:
O 00 O O

O
0
O
0

>~ W N



MHOromMepHble MacCcuBbI

Hcronp3ya X U OAHO YHCJIO0 B IMape KBaJApPaTHBIX
CKOOOK, MOXKHO OOpaTHUTBhCSI K OJHOMEPHOMY MAacCCHBY,
KOTOPBIN SIBJIIETCS 3JIEMEHTOM JIByMEpPHOIro MaccuBa. Ero
MOKHO HOPOHHUIMAJIN3UPOBATh HOBBIM MACCHUBOM C
HEKOTOPOU ZIPYro¥l JIMHOU U Tabsuma IepecTaHeT OBITH

IIPSAMOYTOJIbHON — OHA IIPUMET IPOU3BOJIbHYIO QOPMY.

int x[][]=new int[3]1[5]1; // NpAMOYTOJIbHAA
TabJsnia

X[0]=new int[7];

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

X[2]=null;
Co3pmaercsa oguH MacCUB MacCHUBOB (OAMH OOBEKT) U TPHU
MaccHUBa YMCesl, KaxKIbli JJIMHOU 5 (Tpu obbekTa). MToro,
yeThIpe 00bEKTA.



Knacc MmaccuBa

[public] class A implements Cloneable,
Jjava.lo.Serializable

{

public final int length; // MHULMAIU3UPYETCS
Py CO3IaHUU

public Object clone ()
{
try
{ return super.clone();}
catch (CloneNotSupportedException e)
{ throw new InternalError (e.getMessage()) '}

}

} Takum ob6pazom, SK3eMILIAP THUIA MACCUB SIBJISIETCA IMOJIHOLEHHBIM

00BEKTOM, KOTOPHIH, B YaCTHOCTH, HACJIEJTyeT BCe METO/HI,
ompesiesieHHbIe B Kiacce Object, Hampumep, toString(), hashCode()



[lpeo6pa3oBaHMe TUMNOB ANSA
MacCMBOB

« IIpeobpazoBaHus MEKIY TUIIAMU MaCCHBOB,
OCHOBAHHBIX HA PAa3JIMYHBIX NPHUMHUTUBHBIX THUIAX,
HEBO3MO>KHbI HU ITPU KAKUX YCIOBUAX.

// BBHIBOBET OMWMOKY KOMIMJIALIN
byte b[]={1, 2, 3};
int i[]=b;

Eciu TpeOyeTcs KOIHPOBAHUWE 3JIEMEHTOB, TO HYXKHO
CHayajla  CcOo3JaTb  HOBBIM  MAacCCHB, a  3areM

BOCII0JIb30BaTbCA CTaHZIAPTHOU dyHKIIHEU
System.arraycopy ()



[lpeo6pa3oBaHMe TUMNOB ANSA
MacCMBOB

o JIJIsA CCBIJIOYHBIX TUIOB TAKOI'O CTPOTOr0 IIpaBujia HeET.
Hampumep, eciam  co3marTh  3K3eMIUIAP — MAacCCUBA,
ocHoBaHHOTrOo Ha Tumne Child, To cchIKy Ha HEro MOKHO
IIPUBECTHU K TUILY MacCUBa, OCHOBAHHOTO Ha TUle Parent.

Child c[] = new Child[3];

Parent pl] = c;

* YHUBepCaJIbHOE MPaBUJIO: MAaCCHUB, OCHOBAHHBIN HA THUIIE A,
MOKHO IIPUBECTH K MAacCCHUBY, OCHOBAHHOMY Ha Tuiie B,

ecJIN caM THI A IIPUBOJUTCA K TUIY B.
// ecnu momyCTMMO Takoe MpUBeIeHUe :
B b = (B) new A();
// TO IDOMyCTMMO U MNPpMBeIeHMVEe MACCHUBOB:
B b[]=(B[]) new A[3];



OwunbKa ArrayStoreException

Child ¢[] = new Child[5];
Parent p[]=c;
plo]=new Parent();

C TOYKH 3peHUA KOMIIWIATOPA KO/l KOPPEKTEH.
[IpeoOpa3zoBaHUe BO BTOPOU CTPOKE JIOITYCTUMO.

B TpeTrbell CTpOKe B3JjIeMeHTy MaccuBa Tuiia Parent
IIPHCBaUBaETCs 3HAUEHHE TOTO JK€e TUIIA.

BupTyasibHaA MallliHa MPU BBINOJHEHUUN IIPOTPAMMObI
BCErjla OCYIIECTBJIAET JIOIOJHUTENbHYI0 IIPOBEPKY
repes IpUCBOEHUEM 3HAUEHMA 3JIEMEHTY MacCHUBa.



[lepeMeHHble TMNna MacCHUB U UX

3HaA\YeHHUNA

neperifxnelII{Hoﬁ JlomlyCTUMbI€E TUIIBI €€ 3HAUYEHU S

Maccus . null

IIPOCTBIX . B TOYHOCTHU COBIAJIAIOIINH C TUIIOM IIEPEMEHHOM

yyceJl

Maccus . null

CChIJIOYHBIX . COBIIQJAIOIIUU C TUIIOM IIepeMEeHHOU

3HAYEHUH . MAaCCUBBI CChLJIOYHBIX 3HAUEHUH,
YZIOBJIETBOPAIOIINX CJIEAYIOIIEMY YCJIOBUIO: €CJIU
TUIl IEpEMEHHON — MAacCCHUB Ha OCHOBE THUIIA A, TO
3HaUeHHe THIla MacCUB Ha OCHOBe Tuna B
IIOITYCTUMO TOTJa W TOJIBKO Torga, Korga B
IIPUBOYMO K A

Object . null

. JII000M CCHhIJIOUHBIN, BKJIIOUAsI MAaCCHUBBI



Kn1oHupoBaHMe MAaCCHUBOB

« MexaHN3M KJIOHHPOBAHUS MO3BOJISIET IIOPOXKIAATh
HOBBIE OOBEKTHI Ha OCHOBE CYIIIECTBYIOIEr0, KOTOPHIE
o0Jstagasu Obl TOYHO TAKUM K€ COCTOIHHEM, YTO U
VCXOJTHBIN.

VicTuHHBIE BBIpAXKEHUA:

X == x.clone ()

X.clone () .getClass () == x.getClass{()
X.equals (x.clone())

- Knacc Object comepkut metoz, clone():
protected native Object clone ()
throws CloneNotSupportedException;



Kn1oHupoBaHMe MAaCCHUBOB

 Ilpwu BBIIIOJIHEHUU Metrozna  clone() cHayasia
IIPOBEPSAETCSA, MOXKHO JIM KJIOHUPOBATh MCXOTHBIHN
OOBEKT.

 Eciu pas3paboTuuk xoueT cjejaTh OOBEKTHI CBOETO
KjJacca JOCTYIHBIMU IS  KJIOHUPOBAHUS  Uepe3
Object.clone(), To oH 0J:KeH pealn30BaTh B CBOEM
kimacce uHTepdeiic Cloneable, KOTOpPBIM  CIyKUT
IIPU3HAKOM JIJIsI BUPTYaJbHOM MAaIIIMHEI, UTO OOBEKTHI
MOTYT ObITh KJIOHHPOBAHBI.

- Eciu TIpoBepKa He BBHINOJHAETCA YCIENIHO, MEeTO[
nopoxkaaet omnbky CloneNotSupported Exception.



Kn1oHupoBaHMe MAaCCHUBOB

 Ilpwu BBIIIOJIHEHUU Metrozna  clone() cHayasia
IIPOBEPSAETCSA, MOXKHO JIM KJIOHUPOBATh MCXOTHBIHN
OOBEKT.

 Eciu pas3paboTuuk xoueT cjejaTh OOBEKTHI CBOETO
KjJacca JOCTYIHBIMU IS  KJIOHUPOBAHUS  Uepe3
Object.clone(), To oH 0J:KeH pealn30BaTh B CBOEM
kimacce uHTepdeiic Cloneable, KOTOpPBIM  CIyKUT
IIPU3HAKOM JIJIsI BUPTYaJbHOM MAaIIIMHEI, UTO OOBEKTHI
MOTYT ObITh KJIOHHPOBAHBI.

- Eciu TIpoBepKa He BBHINOJHAETCA YCIENIHO, MEeTO[
nopoxkaaet omnbky CloneNotSupported Exception.



Kn1oHupoBaHMe MAaCCHUBOB

public class Test i1mplements Cloneable {
Point p;
int height;
public Test(int x, int vy, 1int z)
{ p=new Point (x, V)
height=z; }
public static void main (String s[])
{ Test tl=new Test(l, 2, 3), tZ2=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);}}



Kn1oHupoBaHMe MAaCCHUBOB

public class Test i1mplements Cloneable {
Point p;
int height;
public Test(int x, int vy, 1int z)
{ p=new Point (x, V)
height=z; }
public static void main (String s[])
{ Test tl=new Test(l, 2, 3), tZ2=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);}}

t2.p.x=-1, t2.height=3
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Kn1oHupoBaHMe MAaCCHUBOB

int al]={1, 2, 3};

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



Kn1oHupoBaHMe MAaCCHUBOB

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

// TIEPBHIM BAapPMAHT:
al0]l=new 1nt[]{0};
System.out.println(b[0] [0]);
} else {
// BTOPOV BAPMAHT:
al0][0]=0;
System.out.println(b[0] [0]);}
* B mepBoM ciiyyae B UCXOJJHOM MacCCHBE MEHAETCA CChLIIKA,

XpaHAIIIAACA B IIEPBOM JJIEMEHTE, UTO HE IIPNHECET HUKAKHX
3MeHeHU! AJIA KJIIOHUPOBAHHOI'O ob0bekTa. Ha KoHCOJIN ITOSIBUTCA 1.

« Bo BTOpOM cilydae MOAU(PUIIUPYETCA CYILIECTBYIOIIUN MAaCCUB, YTO
cKakeTcs Ha 000MX ABYXMeEPHBIX MaccuBax. Ha KoHcoIM moABUTCA O.



