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(Polymorphism) o, 0>
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=S 2 (Cwlg> 49) pliny

oS @‘?‘1—9 00,5 &S5 22 )18, 1lge (o) diged S 3 pdlyi oo @
Lol «ewl,y « O =11y« &8 o» o St ®
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b
ki’ jm @t Bl Hexil aliakbary@asta.ir R



o 90 OYT (g jlwdans 2 3500 Jlo

e Jolae L8, sLil ol @
Qs HlSs jgiws Slgs1 s

)L,.: g_i; )L:_e) O

Cowl asly QT S5 4
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(Polymorphism) & jaia

e Poly * many (a>) s Morph = form, shape ( xz2)
Cilises glgil 5 Slal o (S yite Lawlg) alice Conlss s o Slg3 3 Sl @
Oolado jL8, Lol (Lss cnlg 10) S yiin lawlg @
Sgr dlgz = b £o8 Ay dlnly Zawlg o cpl (Sl JLs jo s 0 Ls, @
: Ol Jawly @
e animal.move(Direction d, double distane)
e instrument.play(int note)
Sglaio GlgwdS 55 jo aliswe gl ool L Ll @
Zel Solie Fish s Dog IS 55 .o move jluesly St ©
39 awlgs osline fish.move(right, 3) y dog.move(right, 3) s, o
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(40101) S2xs yoi>

Sl 15e o slagly (Sl g pe Ol rogan (S 005 @
dnheritance) il s (Encapsulation) gjle,game 5l ox ©
1St slagls 3 iy (Sl o
S9b 0 SloF B et Ko 69y Gke ©
S9d o pasin 2l oloj jo e h BBo g9 @
S350 polae (] 58 4 az i ) 2o (l 380 JL8, 12l e o @

Animal a ; : Lo @
if(X) a = new Cat();

else a = new Fish();
a.move("right", 3.0);
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Upcasting & Downcasting




Child ¢ = new Child(); .
Parent p = new Parent(); W&

wsb Parent (o) 51 o5, Child wss 5,8 @

cws o Parent « o Child oIS = o o)lgen a5 aicsl ails oL 4y @

1S-a akl, °
P = C; A pme bglas | plols @
Parent p = new Child();
C = p; :MMBE#&“NO

Child c¢ = new Parent();
cwl ble Cat c=a; Jy mxo Animal a=new Dog(); :Ji. ®
(0" 0,L5] g Sy s sl 13 02 A gl ) ol g Ky (Kew j2 @
(35 0,Lal 4,5 Sy &y ol 3 C gl ) o )5 Sy Logy) Sl o @
j_g;.wl Sglite o] Gl § o oo €9 &S (1S o Cusmo = Shes 6,10 ii" °
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(UpCasting) ¥h & &g puid

S oo 03liiul (IS T g4 5l il lie 4 e b Sy 5l 25 @
Jl.m o

e Shape s = new Rectangle();

e Circle ¢ = new Circle();
Shape s = ¢;

e Animal a new Dog();

e Person p = new Student("Ali", 9430623);
A gS oo Upcasting L«¥l as g5 s IS plas @
Cowl plmo 0 lgen Vb 4y £45 yozs @
(o555 olg) Bals sllas) 3,55 a5 1, T (sl LLals @
2; jm (e Ul ozl aliakbary@asta.ir PRV 0



(DownCasting) (wb & £ s

S (o0 ool (S 5 £95 5l (St (lgre A el SOl ST @
oS o Downcasting b « ol 4 g6 i 5 cpl a4y @

Shape s = ..
Circle ¢ = s; ®
(2500 Sl Jlals sllas) 0,5 o 1) ol o5l Ll (nl ol @

555 oslitul (Cast) «gg sy Klas I bixl o a5 o) o @
Shape s = new Circle();
Circle c = (Circle) s;

Sgi gos a8 5 ollas bLalS by ;0 Ojge (pl o @

S Iyl lay o s 4 o Canl \Soo Lol @
Shape s = new Rectangle();
Circle c = (Circle) s;
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(Polymorphic Behavior) céu ywa L8,

AS o Ll oS 5 95 5l e o WS Al g4 5l el ) el S 4 uous @
Person p = new Student(); L sAnimal a=new Dog(); Jw ®

§ oS 135 e b 09l oo )] oS il aite cogls gl ,d el )| e 5o S5 51 @
¢ DOg 5l wis ot b 05 o =11, Animal jimove .o a.move Sk o

Ol oyl g il s b )8, cuilS e 5 S0 (8,80 £oi 1 Sy @

Shape s = new Rectangle();

s.draw(); (lie aolip 3l ola jidu :0udS dzgd @
double d =|s.getArea(); TR " :

g Qs 5,00 Sglite 6,15, Jy lass (s 0lls
Circle c = new Circle();
> = G . LS o olul ) 8, alizee sl IS a5 LSS el @
s.draw();
d = s.getArea(); 3 oS (0 (SBu N Cardg (ol A @

7
F

-
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class Parent { .
public void £ () { ﬁjtﬁb

System.out.println("£() in Parent") ;

}

public class Child extends Parent{

public void £ () {
System.out.println("£() in Child") ;

}

public static void main(String[] args) {
Parent p = new Parent () ;
p.-£();
Child c
c.£();
P =cC;
p-£();

new Child () ;

'}
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aliens 2 hlaelS snge 1 Bu juim Sl @
o;amb}o)uiscyo -] @&b‘&wbw)bulf WSS Sl @

Animal a ;

if(X) a = new Cat();
else a = new Fish();
a.move("right", 3.0);

10gu oo yASins >l yloy o @

SGAA Q—i‘ (w%) &9.; 9 A_QQLSA &L?)‘ Q] d.f “... &S-i 45 ;“

Sgds o plol LLalS los 1o F 1 g Ll o) 40 BylS 5 s et slonns @

e Compile time & Runtime

_)‘
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IS P 98

class Animal{} Object o = new Object();
class Cat extends Animal{} Animal a = new Animal();
class Dog extends Animal{} Animal x = new Cat();
Cat ¢ = new Cat();
Dog d = new Dog();

CaisS oo ol Llals glas Ol jgiws plus” @

Downcasting LJs 4 LlslS L;Lb‘]

O = a; :a = o;] C = 0; c = (Cat) x;
0 = C; a = C; C = a; [d = (Dog) X3]
C = d;

>l oL; o ClassCastException la>
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S > b g, b

SBS Al So e (S i )3, ) Sl @
35 )5 5y iz Ll (S5 sl ) JLigh 53k Sy o @
.. s Referee . Player . Ball o .35 .5  Drawable : s i e
w9 2L (gamme 333 oo S ool e wogs lBl
35,08 1, (48,5 o y) ATAW (Joe) L3, ccll ol aon @
ool i 5 Drawable oS o o o) @
Sedise 03l aled o ol cpl gl Jlol e oh G sl v pl (89 @
v jeee oo slesl 51 Gy g, L, draw() Jos oo, Lo @
QS o 3 |y 095 jalam alo o sl (] g @

)
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Player[] players = ...

Referee[] refs = ...
Ball ball = ...

for (Plaver plaver : playvers) {
player.draw() ;
}

for (Referee ref : refs) {
ref .draw() ;

}
ball.draw() ;

3,10 0429 5 b g9 oo (JLigd g3L SO o Ll @
1€ 0usS obm] ddl> G ggi 2 sl as @

L/
| 5**“* @t Bl Hexil aliakbary@asta.ir TR w
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o yj> Bl 9929 b

Drawable[] drawables

for (Drawable drawable : drawables) {
drawable.draw() ;

} w2l oo NS ol i ST S @

pe23 oo 5l AT nl o) cLil aen @

for (Player player : players) {
player.draw() ;

}

for (Referee ref : refs) {
ref.draw() ;

}
ball.draw/() ;

L
p
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ol (SIS (6,8 bl b aslyy S anS o5 @

2sS o s 2, Component oS 5l 5l bl ace @

e Button, TextBox, Checkbox, ...

ouis iy, Component s select v @

3,ls 2B (gilwosls o WS 1 IS 200

Name \ l

Email | |

OK Cancel

Component selected = findComponent(x, y);
selected.select();

-
)
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(Abstract) s 3! sld ,L3

0,005 1, L3, cpl (Galie cLdl) olons sladiges des 5 ©

303 5B Ol NS jo 1, €0 S Ly wie ey @

3,18 3525 Glgum WIS (gl €0 S S > ([LS)) Ao ey als @

o] usl.o_uo u‘g...‘> 89.:).@)& )Ld)u.s‘ ‘ol?u‘ 09.76 (513 cd.».oSL;o J)} ul.»‘g.o do> ©

cwl (@bstract) elpsl € las» WIS Glp 0,5 oS > (Ls,) s o
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51391 (508 ) wio

e Abstract Behavior L Abstract Method

D00 399 WIS ST Ll don (gl g aS g0 @
Cal Yoo u NS 1 0 aie ol (g 5lwooly g 380 LS Ll

9% (5jlwosky WS 5 58 5o Wb g
S oo Nilg3 eyl ae ( WS 5l o e i @
g oo oilss adly ate S (ails elyml) wil gjlwosly LG lads a5 e @

(Concrete method # Abstract Method) e

Sl (81356 e G cylgu WIS j0 €y ST S >» L8, @
(s (£33 ] (28l Ks WS 0«0, &S o> JLs, @

(Conss 155D sl (2Blg g WIS o setName L3, o

b
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51 31 swio i (5,0 Jho

wwwbughwwbuébhi

5, ol g dars anls Sl (Shape) IS ,» @

S (6 5lwonlo puiled oo Shape oS o1y e ol Jg @

Shape . .
; paS x5 WS e ol @
+ getArea() : double
+ getPrimeter() : double o).:b e Coluw @
Rectangle Circle Square
- length : double - radius : double - length : double

- width : double

Ny
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(Abstract Class) syl w5

Sg god Sl o] 5l Lasiiine i et 45 oIS 1 o851 WIS @
9 3l gt ol WS 5 51 (S 5l b el ST ol iz ) s ST e
e el sl oIS Ladad s ls el5l ae a8 _ola ooMS o5u54s @
Sy laylsy (Bl pai ojls geliil e a5 DS 9z @
Ngd oo ((2Blg) hu yui Lo oS 05 50 (eliml sl B3, pl @
S, eyl slaasa 15wl elil WIS S5 Shape : s @
Ailwd £l laoms g Sl dilre gloaie @
05 oos a5ls Shape g 5l ldiins 2d o ©
(ol elil 8,8 a8 > ane) conl elil oS G Animal : L @

Sgs oo dlowl 45,5 9 K Eg 3 Lal gl od Ol Animal Eo S ®

)
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SS9 o g B WIS &y 0 920

S5 25 psiasl g Laogs sl ae by DS S 03 eyl @

e o0 plil abstract oflaadS L S ol @

abstract class Animal { ... } s iy glylo ¢ elyil wie @
public abstract void talk();

3S eyl w1y oS ] b causS cay pas el il aite SO WIS o ST e
oS aslsl | abstract oflgads LIS x5 jo @
oSS (6 lwonln) oy pas WS 5y 0 l u.u)lf)j L_,;.c‘ﬁ;‘ Suie dan g
S9 iy yx5 ADSEract wedy b asl 5 ol elyml oo syaz LIS
(1912) m5ken (S5503 il ood (slil (IS 51 @
5 dgis oo JbeolS gl el eliil WM SO sl New 5l oolal @
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e iy x5 eyl O ao 4y b Ladad o s eliml e 45T IS @
sl 03 5]y el clboiie 45 IS @
Sgds oo 28lg 1S (gilwosly o &yl asas el slaais aon ST @
Sgd oo £l ST (g ilwooly oo &)l 4 aST eliil slaaie dan ST @
oS s elyl |y 0,00 el il ote e a5 S ol o LT @
Tadl 00y po &)l 4y (eliiil die oo ST (S 0

abstract class Human{ A5 Ry c5°‘}3-;‘ o “‘936‘ oA C‘J-b aly o

private String name; . . ) = <N
public String getName() { ol 3l o ol 5l (655 sl (gl M0
}return name; Q‘ }1 @.Lﬂwwﬁ.} OL?L‘,‘\ )Lz-?‘ 6‘;3 Le. 40
}
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abstract

- JH KW | W

class Animal {

private String name;
public void setName(String name) {
name = name;

this.

}

public String getName() {
return name;

}
public

abstract

void talk();

class Cat extends Animal{
public void talk() {
System.out.println("Meww!!");

}
}

g_ ! jm (@t Ul poxil
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public (abstract]c

lass Shape {

public

abstract

double getArea();

public

abstract

double getPerimeter();

¥

(s

!
Java @ DUl ol
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bﬁ'é gaw

W IZL,.

public class Circle extends Shape{
private double radius;

public double getRadius () {
return radius;

}

public void setRadius (double radius) {
this.radius = radius;

}

public double getArea() {

return Math.pow(radius, 2) * Math.PFP7;
}
public double getPerimeter () ({

return 2 * radius * Math.FT;

}

5**“* @t Bl Hexil aliakbary@asta.ir TR



public class Rectangle extends Shape{

private double width, length; W ww

public double getWidth() {
return width;

}
public void setWidth (double width) {

this.width = width;

}

public double getLength() {
return length;

}

public void setLength (double length) {
this.length = length;

}

public double getArea() {
return length * width;

}

public double getPerimeter () ({
return 2 * (length + width) ;

}

}

)
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public class Square extends Shape{
private double length;

public double getLength() {
return length;

}

public void setLength (double length) {
this.length = length;

}

public double getArea() {
return length * length;

}

public double getPerimeter () {
return 4 * length;

}
}

)
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€515 sloauld az Filoniy WIS iy w5 o | celsnl ae 1> Sl @
0S5 el 1 T Mol g3 et i pai 1 ] 50 el god (B @
Wols Lo SO el u»)lfﬁ’ijﬂ:‘ggo
oS Glomld i g9 5l el )l (55, 1 e ol el s
b Blels gl o @
oS ool S5y iz GGl Sl le ced s jo @
Animal a = new Cat(); i ®

a.move();
(28lg b el asls move e Jols Animal ,ols 51 e

S Sled A s b (59,1, MOVE ilys i @
Al oo Ly 5 Cat o 51 s>0

b
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abstract class Animal {

private String name;

public Animal(String name) {
this.name = name;

}

public String getName() {
return name;

}
public abstract void talk();

¥

class Cat extends Animal{

public Cat(String name) {
super(name);

}

@Override

public void talk() {
System.out.println("Mew!");

¥

}.

)4

Animal[] animals =
new Cat("Maloos"),
new Cat("loos"),
new Dog("Fido")};

for (Animal a : animals) {

{

system.out.println(a.getName()

)5

a.talk();

}

&l g 2 JGio

class Dog extends Animal{
public Dog(String name) {

super(name);

}

@Override
public void talk()

{

System.out.println("Hop!");

¥
¥

/ java (@t Sl ozl
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g a5 ol GO plaS s b0 o 0 Lol Jlai 4y @
drll o 3 e cionily 08 o Sl ikaolisS 03y ol o Sib Sl @
oLl (6,50 Clus g4 e | B 8 9 Gawaily (owolisS sloolus 5l ,e: 5,80
Sl colisls o lS” @

(o g 00l (ol )I5) aiziin olRisls o 50 lace I8 51 (6,500 glgil wolisl 5l 20 5,80
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abstract class Animal { .
public abstract void move(); :J‘,‘g
private String name;
public String getName() {return name;}
public Animal(String name) {this.name = name;}

}  class Cat extends Animal {
@Override

public void move() {System.out.println("Jump");}
public Cat(String name) { super(name); }

} class Dog extends Animal {
@Override
public void move() {System.out.println("Run");}
public Dog(String name) {super(name);}
}
Animal a; L s> 9 95
a = new Cat("Maloos");
System.out.println(a.getName()); I\J/laloos
. um
a.move(); 3 = pew Dog("Fido"); [:.dp
System.out.println(a.getName()); Lielo
J a.move(); Run
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(Los (9 503
00l 9 ot{35 uJ).oJ.

oS 0 |, Rectangle s Shape s e

oS obwl Shape o elil glas @

dgd Llyil Wb w2 WS ¢ el0l e oloul azme 4y @
il el Wlgh o o2 0,0 el il ae a5 IS Lol @
oasa ool | wiloaws; &l v aS™ elsil slanis ST @

S =l plewsdST o
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final glawwe g b WIS

. (final variable) v |, cols glo e LS @

. “. .~ e (_J.f':é LQQT )‘ . °

wS soliiwl v oo b WS ST i 15 sl ausly o INAT o5lg0ds 51 @

final |class Dog extends Animal{

}...

class Dog extends Animal{
@Override
public void talk() { ... }
publiq final |void bark() { ... }

¥

5m (e Ulgls el

aliakbary@asta.ir ) S



final glawe g b WIS (o

Sgs on e e WS 5l s pe ) final WS @

ws extend |, final oIS G wilgy cod (oS oo @

S S 3 s W6 5 ol e« finEL S slins
BLols slas sl : fInal oS S gl oS 5 ol @

w5 override osly oo oS 55 e |y saie e final wio e

aS (override) o |, final s G i a5 Wilgh cod (oM ) g ©
JslalS lbas ol : final v 5 0,5 (Override) ga e

)
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{final

OW BUES P NOWLIE VRS i 1o E:1 RCIW I L IRCONN I o

A2 s |y ae b WIS e 1,500 20 i ol WIS b SIS L@
aS o fInal 1) jlais g0 oS b e sl asls o oy #,b 31 @
cwlfinal o G String ol : e @

w5 extend I, T vilgs oi®
3,105 8929 o i flnal gla WS g leocs 8,50 0 @

class Dog extends Animal{

public final void bark() { ... }
} Dog d = ...;

d.bark();

b
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final o3lgudS 9 549 s

dinal method) ol s ®
Ngd o3 OVErTide °
dinal class) el S @
3l glasgazme nj NS @
dinal) ol ;a0 @
ol polie : (prmitive) adgl ools glgl
Coll slagls )l s slil @

ammutable) 3L w5 sle e o fInal) coli glo e Sglas

-
p
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(Binding) sLas

Animal a ; )
if(X) a = new Cat(); Sgi yatrie b g g, oS 0 e @
else a = new Fish();
a.move("right", 3.0);

Souds <y ,a5 DOZ ;o L Cat ;o a5 guie b Soos iy o5 Animal s a5 g @

e oo Sls>1,3 MOVE wie slaS lads

Sl 00l SleZ1 3 a5 guie puss :(method binding) wio oLl @
¢ sl (DINAING) IS ) b e S slal sl a5 ol ppos @
sl 5o BlalS loj 40 (Solu a5 ol a5 @

S oo Slg3 L (private) osas aie Sy i85 i @
Cewl plol BB 1zl loy jo 157 o] 25 @

(G359 95 Jo) S 50 00liusl 25 iz 5 (385 Ml @

b
g jm @t Bl Hexil aliakbary@asta.ir TR °



S5 ylo y 40 S
2t PP

e Compile-time binding L Static binding L Early binding

3,100 099 oy Jlgl 8 aS suie el o sl a5 Sloy @
odws Slgzl,8 gae ax Lo.Jd Aol oo Solw s LlLals @
R Sgr oo dudo hlaolS ley Lo £ Slgsl 8 Jlie @
class StaticBinding{

private void f(){...}
public void g(){

()5
} sgs o bIind LLals ol o final | private L static claue

¥

.
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e Runtime binding L Dynamic binding L Late binding
A2 yawsedd |y ool Jlgl,8 wie wilgs o JLlolS 25 @

oS o Sl G g9 5l ol s, 1) e (B9 Dlie @

JL«.@ ®
Animal a ;
if(X) a = new Cat();
else a = new Fish();
a.move("right", 3.0);

Sguls oo bind Jes Oley yo Gélg XLo @

a3l eas override el (Soo 1y

_)' "
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" class Parent{ . o 2
o
public void £(){ S (9 99
System.out.println("f() in Parent'");
}

> } <
class Child extends Parent({

public void £ () {

System.out.println("f() in Child"),
}

}
>>;ublic class SomeClass { <<<

public void method (Parent p) {
System.out.println ("method (Parent) "),

}
public void method (Child p) {

System.out.println("method (Child) ") ,;
}

A /
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Child child = new Child() ;
Parent parent = new Parent();

Parent parentRefToChild = new Child() ;

parent.f () ;

child.f(); /bquut: A

f() in Parent
£f() in Child

\f() in Child

parentRefToChild.f() ;

)
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SomeClass square = new SomeClass();
square .method (parent) ;
square .method (child) ;

square.method (parentRefToChild) ;

/bquut: A

method (Parent) ot 455 ®
method (Child) | |
method (Parent) )l sl sz 8,
~ ‘/ abats 5l JS gl )l o

o 2ol )b (gl s @

§

g / jm (e SUIL ezl aliakbary@asta.ir PRI @




(R ya> 0 31 4O pao AV W




Overloading : &8

public class SomeClass {
public void method (Parent p) {
System.out.println ("method (Parent) "),
}
public void method (Child p) {
System.out.println ("method (Child) "),

el oo overload  SomeClass ,o method() e

Al ooliwl bl g yol> g0 2 aS Joiue o g0 @
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$Override b Overload

class SomeClass {
public void method (Parent p) {
System.out.println ("method (Parent)");
}
}

class SomeSubClass extends SomeClass{
public void method (Child p) {
System.out.println ("method (Child)") ;

}

ol ooy Overload . SomeSubClass ,omethod() e

Cowl oo Override o

w‘odﬁﬂ‘)gg‘Wﬁng:M&ogd ®

jm @t Bl Hexil aliakbary@asta.ir TR m
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SomeSubClass ref = new SomeSubClass|() ;

ref .method (parent) ;
ref .method (child) ;
ref .method (parentRefToChild) ;

Output:
method(Parent)
method(Child)
method(Parent)

§
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S o0 iy S G 6l 1y equals() v 3 0
e 0o (pl 8,5 override i s adly o @
(ol oais ca a5 Object IS jo wie ol 1,5 @

public boolean equals(Object obj) { return (this == obj); }
oS oo byl b lexe 4y 1, ObJect cequal v oy o5 oK o 1, @
oyl IS opl 4 ol equals we Person .5 Sl o

public boolean equals(Object obj) {..}

public boolean equals(Person obj) {..} : & plaoalle

3¢ override wb oS Jl> o 045 Overload ww plege S5 j0 1,5 @

b
g jm @t Bl Hexil aliakbary@asta.ir TR w
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Cwo,S oo a5 |, (@bstract) clsl glavs |,> @

gl ®

S oolaiuwl oyl sl 2B e sla s, jo qulgn U @
8 S oo blelS sl 4555 @

Animal a ;

i-F(X) da = NEW Cat(); 1999 ML)J )OSL’:.Q ®
else a = new Fish();
a.move("right", 3.0);

S oo Ol hLalS glas :oil sois cay ;a5 Animal (IS o move s 51 @

Sgus hy yoi £l 30l O e 4 b iind i pu &@Animal 3O X ol Aoy ST @

b
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a instanceof Type instanceof s

Parent a = ...; _ )
if(a instanceof Child){...} °x5 s (LYD@) (IS S5 (@) o3 S, @

3ls 5 o p true il Type Lol 5l slasges a 51 e

Animal x = ...
if(x instanceof Cat){...} .
else if(x instanceof Dog){...} oL Parent S ,.;Child s e

e drue aices :asl Parent o L oS s Child 51 e
(Ll aicen) blals slhs :osls Parent ogs b oS 55 ( oS 51 Child 51 e

98 00 el 2l Gloy )0 (o) p (2] @

2o alil g6 ow, p (Downeast) ol @ g s o 5l L3 @

Animal x = ...
if(x instanceof Cat){Cat c = (Cat)x; c.mew();}

Nl )5 o ptalse Sae ol il nUll Jas g0 gl ) 515 @

b
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Reflection covw o getClass ww g w5 s W

Sgis oo (6,08 L aladl> o WISl cpuiS o oolaiwl WIS G 1 as L gl @
e Dynamic Loading
Qﬁfsn L§L> alhsl> 5O «u,.a)lS 9‘5:5» 'AL: L: LSL.M: o cu.u){f U"‘ EY Jog.a).o Sl @
e (Class Object
String oI5 oledlbl akiil> s - 5 S oo @
A.;Su;.o Lg)b.etfé ‘) Person u.u)lf o)l.g)d G?Lc)Uo‘ ‘LQ)-i.’.Q ;LSM: 9
3,lo oog €W £ L 4 gl )] SO Sl ;2 @
53,5 o p getClass() we SSLgls ) cpl @

ceol final 4 ous g5luosls Object o getClass w @

Animal a = new Dog("Fido");
String s = a.getClass().getSimpleName();
s = a.getClass().getName();

bi
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Metaspace ¢ Permanent Generation

Sl 2Ll ol (6,085 Jghame alaSl> 51 (pid 0,5 o gl Al )0 WIS 5 P ya

gl A a1 o3

QSML;O o)od PermGen ‘nla d ng?u 5O (Lcau»)lf s:ng) LQQ.»}U Sledl| @

Sgs dloul Uas g 0gd p Lad -l el Ko il aills 5,5 Jlas 059, ST @
OutOfMemoryError
LS (6,18 ,L g eolazwl | (g0 sl JAR g laailbuliS) ol sla WIS a5 (slaeli o -

ol plas B PermGen alsl> x> ©
java -XX:MaxPermSize=512m MyClass

A gl 3l o @ Sei 0 5,5 Metaspace ;o o S 4 by o Sledlb|

Cawl ooy B3> PermGen -
WPermSize Q*B.M a é}u Ji{o :d.';.é) Oy )‘ R l.!b).».ud)d 9 OIS in )‘ L?ﬁ_

—XmX s —Xms S5 L Heap alsl> ool puass 1 s ,500b

bi
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Animal
System
System
System
System
System

§

a = new Cat("

.out.println(a
.out.println(a
.out.println(a
.out.println(a

.out.println(a.

Maloos");

instanceof Object); true
instanceof Animal); true
instanceof Cat); true
instanceof Dog); false

getClass().getName());

ir.javacup.polymorphism.Cat
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SIS (99 903

Component s e

P9 Job sl Sns b
show _ell o

TextBox 4 Button gls S 55

Componentp|] al,1 ;I oolaiwl 5 slx|

final o5lgads aice; o o5 @

Seis 0 Sl eclipse Lwg a5 equals o (e svaline g udgs @

..
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(Polymorphism) _su, 0> spi0®

*
*

SNz o5 e

(Abstract) !yl sloas g la WIS ®

(coli sl psiin 5 oo o M) final glacle

(Dynamic Binding) L sLssle

L=l ey jo s o oolo g5 Siledb| @
getClass() v s Instanceof Xloc o

b
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J.a.s‘d g_;l.oS ). J.«a_‘% ®
Java How to Program (Deitel & Deitel)

Y doiph

P s s

sl 10- Object-Oriented Programming:
- - Polymorphism and Interfaces

HOW TO PROGRAM

_TENTH EDITION

e Jlo oS 5l fad pen slay o5 @

aliakbary@asta.ir ) S m




X5 ot

a8 g5lwesls |, Teacher ¢ Student sla S 155 3 Person M5 @

0S ol glite § conlie LOSTYING wis (S ,2 gl 0 @
5l Elgil ol e 5l e ol goland Juld 4,1 S, @
e Person|]| people = ...
0SS Ol g Slesl 8 aen gl |, tOSErING v il G jo @
0SS 55lwools clie equals ae WS o gl @
OIS ialesl 1y ol g oS solaiwl el glacdl> jo aie ol 5 @

aS bl e Ly pxie g Ao ¢ S 0 Slasis ®

- S5kl § abstract ¢ final § o v xlawo

b
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il g g S g

(Virtual) LS)LZ.A slao, @
S atden | ate SLuil o5l eailioe (O aiile) lily (S 50 @
Sgus iy y25 virtual 05lgadS b aS 0gd oo coliiw] ae SO (gl Ligy oLl 51 g0 o @
S o final 1) o S0 005 Gl slp Glagiast o 25 @
oS <ds Dynamic Binding s Dynamic Loading «gls 4 @
(Class Object) < & oM o,lb,s @
0o, 2lbais 4> g9 opl Sounz Ails 5 o p getClass() a5 o gy @
folewd 4> lgl> aolipp SO o alasls calizee gla jidw @

.

e Young, Tenured, and Permanent Generation
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Metaspace 6 PermGen jf

Permanent

Conventional Generational Java Heap AT

v

Contiguous Java Heap and Non-Heap Spaces

; Pern,“nent
Conventional Generational Java Heap

Geueraiion

Y

Contiguous Java Heap Space

Metaspace VM
for Metadata

Y

Native Memory Space

£
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abstract class Animal {
public abstract void move();

public abstract String toString();

..
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