O61beKTHasa Mmoaenb B Java

B 3TOM JIeKIIMKU paccMaTpUBAIOTCA 0COOEHHOCTH OOBEKTHOU
MOJZIeau Java:

* HCIIOJIb30BaHUE KJIIOUEBBIX CJI0B this u super
* IIOHATHE abCTPAKTHOTO METOAA U Kjacca

« 0cOoOBIM THI B Java, unmepdgeiic

e IOHATHE NoAuUMoOpPuama



TeMbl nekumun 13. JlonosHUTEbHble
cBeJeHUA 0 MeToAdax M Kiaccax

- KiroueBrle ciioBa this u super
- KiroueBoe cioBo abstract

- HTEp(denchl

« O0ObsABIIEHHE UHTEP(QENCOB

» Peanmszanusa naTEpdenca

o IIpumeHnenmne nHTEPPENCOB
 ITostumoppusm

 Ilosa

 MeTtoabl

 IHomumopdusm u 06bEKTHI



KntouyeBble cnoBa this 1 super

class Test {
public Object getThis ()
{ return this;
// TlpoBepuM, KyIOa YKa3LBAET 5Ta CCHJIKA

}

public static vold main(String s|[])

{
Test t = new Test();
System.out.println(t.getThis ()==t);
// CpaBHeHUE

.

PesysibTaToM pabOTH NPOTpPaMMbl OyOeT:
true



KntouyeBble cnoBa this 1 super

class Human {
public static void register (Human h) {
System.out.println (h.name+
" 1s registered."); }

private String name;
public Human (String s) {
name = s;
register (this); // camopermcrpalumud
}
public static void main(String s[]) {
new Human ("John") ;

.



KntouyeBble cnoBa this 1 super

Ipyroe npmMeHeHMe this paccmaTpmMBaloChk B
ciayduae "sareMHAOIMX" OOBABJIEHUN :

class Human {

private String name;

public void setName (String name)
this.name=name;



KntouyeBble cnoBa this 1 super

]IepeOHpeﬂeHEHHEMI HA3bIBAIOT OODBABJIEHUE MeToaa,
CUrgatrypa KOTOpPOIoO COBIIaJa€T € OAHHM H3 METO/J0B
pPOAUTEJIBCKOT'O KJyIacca.
class Parent {

public int getValue () {

return 5;

b}

class Child extends Parent {

public int getValue () {// IlepeomnpenejieHuye MeTOIa
return 3;

public static voild main(String s[]) {
Child ¢ = new Child();
// TOpuMep BHS30Ba IIepeolNpelnelIeHHOTO MeToIa
System.out.println(c.getValue()); }}



Knto4yesble cnoBa this u super

class Parent {
public int getValue () {
return 5; }}
class Child extends Parent {
// THepeomnpenejyieHre MeTOoIa
public int getValue () {
// ofpameHue K MeTOIy POOUTEJIS
return super.getValue()+1;

public static void main(String s[]) {
Child ¢ = new Child();
System.out.println(c.getValue());



KntouyeBble cnoBa this 1 super

Baxkuo:

» Eciu POAUTETBCKUU KJ1ace IIepeoITpeIeINI
(PYHKIIMOHAJIBHOCTb CBOEr0 POAMTEss, 3HAUUT, OHA He
OyZieT IOCTyIIHA ero HacJIeIHUKaM.

- IlockosibKy KJitoueBble ciioBa this u super TpeOyroT
HaJTUYUA aCCOIIMPOBAaHHOIO 00bEKTA, T.€.
IUHAMHYECKOTO KOHTEKCTa, WCIIOJb30BaHUE HX B
CTaTUYECKOM KOHTEKCTE 3aIIPEIEHO.



KntoyeBoe c/q1oBO abstract

HoTrma uMeeT CMBICJI OIHUCATh TOJIBKO 3aT0JIOBOK METO/Ia,
6e3 ero teja, 1 TaKUM 00pa3oM OOBSIBUTH, UTO JAaHHBIN
MeTo 1, OyJIeT CyIecTBOBATh B 3TOM KJIacce.

Pea.ausaqum ITOro Mertrosga, To e€CrTb €ro Teji0, MO>XKHO
OIINCATDb IIO037KE.



KntoyeBoe c/q1oBO abstract

// Basoras apudMeTmueckKas olepalmsd

abstract class Operation

{public abstract int calculate(int a, int b);}
class Addition extends Operation // CrnoxeHue
{public int calculate(int a, 1int Db)

{return a+b; )

class Subtraction extends Operation // BeuumTaHuUe
{public int calculate(int a, 1int Db)

{ return a-b; )

class Test

{ public static void main (String s[])
{ Operation ol = new Addition();
Operation o2 = new Subtraction();

ol.calculate (2, 3);
o2.calculate (3, 5); '}



KntoyeBoe c/q1oBO abstract

[TockosibKy aOCTpaKTHBIM METOJI He HMeeT Teja, Iocje
OIIMCAHUA €ro 3aroJ0BKa CTAaBUTCA TOYKA C 3AIIATOM.

A pa3 y Hero HerT TeJjia, TO K HEMY HeJIb3s1 oOpamiaThbCs, IOKa
€r0 HaCJIEAHUKU HE OIHUIUIYT peaau3ayuro.

ITO 03HAUAET, YTO HEJIb3A CO34aBaTh 3K3EeMILIAPLI KJlacca, y
KOTOPOTO ecCcThb aOCTpakTHble MeTOAbl. TakoM KJjacc caM
00bsIBJIsAETCA Aa0CTPAKTHBIM.

PazpaboTunk MOXKeT yKa3aThb KJIIOUeBOe CJIOBO abstract B
CIIMCKe MOAU(PHUKATOPOB KJIacCa, €CJAU XOUeT 3allPeTUTh
CO3ZlaHNE K3EMIJIAPOB 3TOTO KJyIacca.

Knacc He MozkeT ObITh OHOBPeMeHHO abstract u final

Cam Kjacc MoxKeT 0e3 orpaHMUYEeHHI MOJIb30BaThCS CBOMMMU
aOCTpaKTHBIMU MeTOJaMU



KntoyeBoe c/q1oBO abstract

abstract class Test

{
public abstract int getX();

public abstract int getY (),
public double getlLength ()

{
return Math.sgrt (getX () *getX () +get¥ () *get¥Y ())

}

ITO KOPPEKTHO, IMOCKoabKy Mmetron getLength() moxker OBITH
BbI3BAaH TOJILKO Y 00BbekTa. OOBEKT MOKET OBIThH IOPOKJEH
TOJIBKO OT HeaOCTpaKTHOI'O KJlacCa, KOTOPBIN SBJISIETCS

HacaegHUKOM OT Test, m gokeH ObLI pean30BaTh BCE
abOCTpaKTHBIE METO/IBI.



UHTepdeuncnl

« B Java kytacc mMoxKeT UMeTh TOJIBKO OJHOTO POJUTEJIA,
IIOCKOJIbKY IPU MHOKECTBEHHOM HAaCJIEZJOBAaHUU MOTYT
BO3HUKATh  KOHMJIMKTHI,  KOTOPHIE  3aIlyThIBAIOT
00 BEKTHYIO MO/EJIb.

o Jlaxke ecam yHAC/JAEeIOBAaHO HECKOJIBKO OJWHAKOBBIX
aOCTpaKTHBIX METOJIOB, BCe PpaBHO Yy HHUX HeT
peaau3auyuu 1 MOXKHO OJUH pa3 OMNHcaTh TEJIO METOo/a,
KOTOpOe OyZIET UCHOJIb30BaThCs IIPH BbI30BE JIIOOOTO U3
TUX METO/OB.

-« IMeHHO Tak ycTpoeHbl uHmepgelticbt B Java. OT HUX
HEeJIb3A MOPOKIATh O0OBEKTHI, HO APYyTrHe KJIACChl MOTYT
peajn30BbIBATh UX.



O6bsaBneHne nHTepdeucos

« Unmepdgeiic moxkeT ObITh 00BABJIEH Kak public 1 Torza on
OyzeT MOOCTyIeH Jisi oOIlero HCIOJIb30BaHUA, JIHOO
MOAU(HUKATOP AOCTyIIa MOXKET He yKas3bhbIBaTbCsA, B DTOM
caydae uHmepdgeliic OCTYyIeH TOJBKO JIJIs THIIOB CBOErO
ITaKeTa.

- Moaudukartop abstract ans unmepdgeiica He Tpebyertcs,
IIOCKOJIBKY Bce uHmepdgeiicwl ABIISAIOTCS aOCTPaKTHBIM.

« PomuTesbCKUX TUIIOB MOXKET OBITh MHOTO, IJIABHOE, UYTOOBI
He ObIJIO IIOBTOPEHUI 1 YTOOBI OTHOIIIEHYE HaCaeJOBaHU
He 00pa30BbIBAIO IUKINYECKON 3aBUCUMOCTH.

- Ecainm ectb 1Ba ummepgeiica, A u B, npuuem B

Hacjaenayercsa OT A, To HOBBIH uHumepgeiic C MOKET
HaCJIeJOBAThLCA OT HUX 000OUX.



O6bsaBneHne nHTepdeucos

public 1nterface Drawble extends Colorable, Resizable
{ //Teno mHTepdelica}

Teno unmepdgetica cocTouT U3 O0ObSIBIAEHUS 3JIEMEHTOB, TO
eCTh II0JIeH-KOHCTAaHT M abCTpaKTHBIX METOMOB. Bce moJia
unmepdeiica paokHBL ObITh public final static u wmx

HeOoOXO0IUMO UX Cpa3y MHUIINAIU3UPOBATh:
public interface Directions
{ int RIGHT=1; int LEFT=2; int UP=3; int DOWN=4;}

Bce metonpl unmepdgeiica sipisaioTess public abstract u atu

MOAUPUKATOPHI TaK:Ke He00sI3aTEILHBI.
public interface Moveable
{ vold moveRight (); wvoid movelLeft ()

void moveUp () ; void moveDown () ; }



Peanusaumna mHtepdemnca

- Kaxxaplli Kjacc MOKeT  peaii30BbIBAaTh  JIIOObIE
IIOCTYIIHbIE UHMepdelichl

+ B Ky1acce J0JIKHBI ObITh pEAIM30BaHbI BCe aOCTPAKTHBIE
METOAbl, IIOSABUBIIHECA MPH  HACJAE€AOBAaHHUH  OT
uHmepdgeiicoe WIN POAUTEIBLCKOTO Kjacca, YTOOBI
HOBBIU KJIaCC MOT ObITh O0BsIBJIEH HEaOCTPAKTHBIM

- Ecain 13 pasHBIX HCTOYHUKOB HACJIEAYIOTCSI METObI C
OAWHAKOBOW CHUTHATypOH, TO [JOCTAaTOYHO OJUH pa3s
OIIMICaTh peaau3auur0 U oHa OyaeT NPUMEHSATbCS JIJIs
BCEX ATUX METOJIOB



Peanusaumna mHtepdemnca

interface A

{ 1int getValue();}
interface B

{ double getValue() ;}

class C implements A, B {..} // OIINOKa KOMIWJIAIIUUN

B kj1acce oka3bIBaeTcs JiBa Pa3HbIX METOAA C OANHAKOBOU
CUTHATYPOM, YTO SIBJIeTCS Hepa3pelIInMbIM KOH(IUKTOM.
ITO eIUHCTBEHHOE OTpaHUYeHNe Ha Habop unmepgeiicos,
KOTOPbIE MOKET PeaIn30BbIBAThH KJIACC.



Peanusaumna mHtepdemnca

KOH(I)JII/IKT C IIOJIAMHU-KOHCTAHTAMMU HE CTOJIb KpI/ITI/Iqu
interface A {

int value=3;
}
interface B {
double value=5.4;
}

class C implements A, B {

public static void main(String s[]) {
C ¢ = new C();
// System.out.println(c.value); - ommbka!

System.out.println(((A)c) .value);
System.out.println(((B)c) .value);



[fpMeHeHne uHTepdeunucos

public 1nterface InsectConsumer
{ wvoid consumelInsect (Insect 1) ;}
// POoCaHKa pacumpsaeT KJIacC pacTeHMe
public class Sundew extends
Plant i1mplements InsectConsumer {
public void consumelnsect (Insect 1) {...}}
// JlacTouka pacumpsaeT KJIACC ITUlA
public class Swallow extends
Bird implements InsectConsumer {
public void consumelnsect (Insect 1) {...}}
// MypaBbel pacHmpsaeT KJIACC MJIEKONMTAIee
public class AntEater extends
Mammal implements InsectConsumer
public void consumelnsect (Insect 1) {...}}



[fpMeHeHne uHTepdeunucos

// cayxaumui, OTBeuUallMrl 3a KOPpMJIEHMEe, pacliMpdgeT KJacc
CJTyXallnm

class FeedWorker extends Worker {
// C TIOMOIBID 3TOTO MEeTOIa MOXHO HAKOPMUTH
// U POCHAHKY, U JIACTOUKY, U MypaBberna

public void feedOnlInsects (InsectConsumer consumer)

{

consumer.consumelnsect (insect) ;

}

B pesyabTaTe yaajoch CBECTU pabOTy C OJHHUM CBOHMCTBOM TpEX

Pa3HOPOAHBIX KJAacCOB B OJHO MECTO, cZleJlaTb Koja OoJiee
YHUBEPCAJIbHBIM.



Monnmopdunsm

 Ilpu 00BABIIEHUNU OJJHOUMEHHBIX MOJIEU WUJIA METOAOB C
COBHAIAIOIIMUMHU CUTHATYPAMHU IIPOUCXOIUT IIePEKPHITHE
3JIEMEHTOB U3 POJAUTEBCKOTO U HACJIEAYIOIIETro Kacca.

- HaciemHUKM MOTYyT OOBABJIATHL IIOJS C HMeHaMH,
COBHAJAIONIMMH C POAUTEJbCKUMHU IIOJsIMH. Takue
0065161€H1A HA3BIBAIOT CKPbIBAWUMLL.

« Ilpu aTOM 00BEKTHI OYZYyT cofiep:kaTh 00a 3HAUYeHHs, a
KOMITHJISTOP OyZeT KaXKAbIA pa3 OIIPEeNesATh, C KaKHUM
13 HUX HAZ0 paboTaTh.

- PaccmoTpumM, Kak (pyHKIIMOHUPYIOT KJIacChl U OOBEKTHI B
TaKUX CUTYyallHsX.



[Tonsa

ITomns MOI'YT 6I)ITI) CTaTN4YECKUMU NJIN ANHAMAUYECKNMMU.
Paccmorpum nnpumep:

class Parent

{ int a=2; }

class Child extends Parent

{ int a=3;}

Child ¢ = new Child();

System.out.println(c.a);

Parent p = ¢c;

System.out.println(p.a);

3
2

OObABIEHHE T10JIS1 B KJIacCe-HaC/IeTHUKE ' CKPBIJIO"
POJIUTEIILCKOE II0JIE.



[Tonsa

ABHOe obpallieHre K POAUTETBLCKOMY IOJIIO:
class Parent

{ 1int a=2; }

class Child extends Parent

{

int a=3; // CKpeHBapilee OOBLABJICHUE
int b=((Parent)this) .a;//bomnee rTpomMozIkoe OOBIABJIEHUE
int c=super.a; // ©ojiee mpocToe

- Ilepemennsble b u ¢ TogyuaT 3HaUeHHE, XPAHAIIEECS B POAUTEIbCKOM
IoJie a

» BrIpaxkeHue ¢ super 0oJiee MPOCTOe, OHO HE ITO3BOJIUT 00PAaTUTHCA HA
7IBa YPOBHS BBEPX M0 JepeBy HACJAeJOBaHUA

«  Mo:kHO 00paTUTHCS ABHBIM ITPUBEAEHUEM, KaK 3TO JielaeTcs Ui b



[Tonsa

class Parent {
int x=0;
public void printX () {
System.out.println (x) ;

}

class Child extends Parent {

int x=-1;
}
new Child() .printX():;
BbpI3bIBaeTCA METOJI, OIIPEAEIEHHbIM B Kiacce Parent u
KOMIWJISITOP paclieHuBaeT obOpalieHue K IOoJI0 X B 3TOM
METO/Jle MMEHHO KakKk K moiaw kiacca Parent. IlosTomy
pe3yJIbTaToM OyAeT O.



[Tonsa

class Parent {
static int a=2;
}
class Child extends Parent {
static 1int a=3;
}
Child ¢ = new Child();
System.out.println(c.a);
Parent p = c;
System.out.println(p.a);

PaccmaTpuBaeMblil HpUMeEDP SKBUBAJIEHTEH:
System.out.println(Child.a); // 3
System.out.println (Parent.a); // 2

KoMnuiiATOp Bcerga MOKET OIpedenuTb, 4Yepe3 CCHLUIKY
KAKOTO TUIIA IDOUNCXOINT o0DAIIIeHNe K HeEMV.



[Tonsa

class Parent {
static int a;

class Child extends Parent {

}

KakoB 6y2[eT pe3yabTaT CJIEAYIOIINX CTpOK?
Child.a=10;

Parent.a=5;

System.out.println (Child.a);

HecMmoTps Ha TO, UTO K IIOJIIO KJacca UAYyT oOpalieHus yepes
pas3HbIe KJIaCcChl, IepeMeHHas BCero ofHa.



MeTo bl

class Parent {
public 1nt getValue () |
return 0;
b}
class Child extends Parent {
public 1nt getValue () {
return 1;
b}
Child ¢ = new Child();
System.out.println(c.getValue())
Parent p = c;
System.out.println(p.getValue()) ;

1
1



MeTo bl

- KiroueBass ocobeHHOCTh IoauMopdu3Ma — HaCJIeTHUKU
MOTYT HU3MEHSTh POJAMUTEJILCKOE IOBEJIEHHE, NaKe €CJIH
obpallleHre K HHUM  HOPOU3BOAMUTCA TIIO0  CCBLIKE
POZINTEJILCKOTO THIIA.

- XOTA cTapblli METOJ, CHApPY:KH Y:Ke€ HeJOCTyIIeH, BHYTpU
KJjlacca-HacJeqHUKAa K HEMY BCe K€ MOKHO OOpaTUThCS C
IIOMOIIbIO Super.



MeTo bl

class Parent {
public int getValue() {

return 0;

}
public void print () {
System.out.println (getValue());

)
class Child extends Parent {
public int getValue () {
return 1;

N

Parent p
p.print () ;

1

= new Child{();



MeTo bl

C moMomipI0 CChIJIKM THIA Parent BBI3BBIBAaE€TCS METO[
print(), o0bpsABJIEHHBIN B KJ1acce Parent.

3 »sToro meroma paenaercs obpammeHme k getValue(),
KOTOpOe€ B Kj1acce Parent Bo3Bpaiiiaer 0.

Ho xoMmouwidTop Vy:Ke He MOXeT IIpe/cKasarb, K
AUMHAMUIYECKOMY METOAY KaKOro KJjacca HOPOU30UJIET
oOpaleHne Bo BpeMsi pab0OThI ITPOTPaMMEL.

IJTO ompenendeT BUPTyaJbHasd MalllMHA HA OCHOBE
00beKTa, HA KOTOPBIU YKa3bIBa€eT CChLIKA.

1 pa3 ator o0bekT mopoxkaeH oT Child, To cymecrByer
JIAIL oH MeToz, getValue().



MeTo bl

class Parent {
protected int getValue() {
return 0O;

class Child extends Parent {
/* 2?2? */ protected int getValue() {
return 1;

Parent p = new Child();
p.getValue() ;



MeTo bl

JlocTynn K IlepeonpeieIEHHOMY METOAy He MOXKeT OBbITh
0oJiee oTpaHUYEHHBIM, YeM K UCXOJHOMY

Meroaplt ¢ JOCTyIOM II0  yYMOJIYAaHUK  MOKHO
IIEpEOIPENESTh ¢ TaKUM »Ke JOoCTymnoM, Jinbo protected
mau public.

Protected-meTonpl IepeonpenensitoTcs TaKUMH Ke, WU
public, a m1a public mensars moaumduKaTop AOCTyHa U
BOBCE HEJIb3A.

Private-meToapl ompenesieHbl TOJBKO BHYTPH KJjacca,
CHapy>K{ He BHUJHBI, a IIOTOMY HaCJIEIHUKU MOTYT 0e3
OrpaHUUYEeHHM OOBABIATL METOALI € TaKUMH K€
CATHATypaMW W  IIPOWU3BOJIbHBIMHU  BO3BpalllaeMbIMU
3HAUEHUSIMU, MOJHU(pUKATOPAMU JOCTyIIa U T.J.



MeTo bl

class Parent {
static public int getValue () {
return 0;}}
class Child extends Parent {
static public 1nt getValue() {
return 1;}}
Child ¢ = new Child();
System.out.println(c.getValue())
Parent p = c;
System.out.println(p.getValue())
// aHaJOTMUUHO
System.out.println (Child.getValue()); // 1
System.out.print (Parent.getValue()); // O

CraThyecKkue MeTO/bl, KakK U I10Jid, IPUHAJIeKAT KIaccy U
[IOsABJIEHHE HACJIEITHUKOB HA HUX HE CKa3bIBAEeTCs!



MonnMmoppmsm 1 06 bEKTbI

CchbLIIOYHBIN TUII 00J1a/IaeT CAEAYIONINMU 3JIEMEHTAMU:
* HEIIOCPEJICTBEHHO OObsSBIEHHBIMU B €T0 TEJIE;

* OOBbABJIEHHBIMH B €ro PpOJAUTEJbCKOM Kjlacce U
pean3yeMbIX HHTep@dercax, KpoMe:
s private-ajeMeHTOB;

o "CKpBITBIX 3JIEMEHTOB (II0JIed H CTaTUYeCKHUX METO/IOB,
CKPBITHIX OTHOUMEHHBIMHU dJI€eMEHTaAMU );

o [IepeonpeeIeHHbIX (MMHAMUYEeCKHX) MeTO/IOB.
ITepemenHas Tumna abCTPaKTHBIN KJIaCC MOXKET CChLJIAThCA Ha
OOBEKTHI, MOPOXKIAEHHbIE HEaOCTPAKTHBIM HAaCJAeJHUKOM
ATOTO KJIacca.

IlepemMenHass Tuma uHmepgelic MOXKET CChbLIaThCA Ha
O0BEKTHI, IIOPOKAEHHBIE OT KJIacca, peajin3yIoIlero JaHHbIN
uHmepdageiic.



MonnMmoppmsm 1 06 bEKTbI

Tun nepemeHHOU

AOGcCTpakTHBIN
KJ1ace

NHTepderic

,Z[OHyCTI/IMbIe THIIbI €€ SHAYCHUA

null
HeaOCTPaKTHBIN HACJIEHUK

null
KJIacChl, pean3yloliue narepdenc, a UMeHHO:
peayn3yolyie HaupsAaMyIo (3arojioBok
coAep:KuT implements);

HacJielyeMbI€ OT PeATU3YIONIUX KJIaCCOB;
peayn3yolye HacJaeJHUKOB 3TOT0
nHTepdenca;

CMeEIIaHHBIN CIy4Yal - HacJeJO0BaHUE OT
KJacca, peajin3yolero HacjaeJHuKa
nHTEpdenca



