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cwl (pure abstract) el ols oW S Instrument oS @

Instrurment 3,00 e lyil e st e @
abstract void play( ); QS by pxi ol Shg @
abstract void adjust( );

% cclass) LS s> @ el g @
Ll (interface) wlg S
exteénds extends extends
wWind Percussion Stringed
void play() void play() void play()
vold adjust{) vold adjust() void adjust()
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Public Interface

Hidden Implementation |
£ leW (gPGRE 6L®)t23) 9 Q)Sl—o.c AS gono 15 o .]a.w‘g ¢
ool Sl g oolil B ylas (g jlwosley GBSy a8

(lgl> 4o interface o5lguads) fawlg gala ‘SLJ.D O
(pure abstract clas) col el5ul Sls (oM S, asile Lauls @

Zr@.‘:‘g)}f o ;)L.‘B ‘) Ja.w‘g {oLC— foﬁ.et.o..o ®

2Ded iy o (Inerface) Liuly jo a5 oo o @
cwl (@bstract) _elsl g (public) sgee i o & g0 4

gy ai lanly )0 4S5 (g piie o 0
ol (final) el § Ssbnl ¢ ogos 1 gond &0 4
3,10 (60 ,8os g la,ld, dax s b aS w20 o ylid Laulg @
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public interface Shape { e 1
double getArea(); ’J
double getPerimeter();

¥
ol el OISl alie Loy Laly ol 0,05 5 Las @

public abstract class Shapes {
public|abstract| double getArea();
public|abstract] double getPerimeter();

¥
Coms ol SO (59, 12! Llnew  Sloc ©

(00 pudlez aS) 5410 0429 Joe 0 2 Slagles alle
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bty 5 slwosls

os.wsa salazul eXtendS 03‘94.4.15 )‘ ‘u»)ls t-{-’ )‘ LSﬁd;)‘ LS‘)'.’ o

3¢ 0 ooliiwl Implements oloads 5l cavly S 51 WS S gl sl @
class Rectangle implements Shape{...}
Cowl J1,8,518-a alayl, 03,5 g3lwosly a5 Lawly g WIS S oy @
e Rectangle is a Shape
0SS s oo 1) ] slaie ded Wb S (glweols 1) lawly SO DS ST @

3

Sgi £lisl bl v hog> g oo &l |y eliil slanio ( WS pl 45,54 @

abstract |class Rectangle implements Shape{ Bl NS ol s @

public double getArea() { return ...} e .
) 9 iy o5 o1yl O y50 4

Sl 00,55 55lwesly |, getPerimiter _clysl o 1y

)
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class Rectangle implements Shape|{ .
private double width, length; J&O
private int color;
public Rectangle (double width, double length

, int color) {
this.width = width;
this.length = length;

this.color = color; pyplic interface Shape {

} double getArea();

public int getColor() { double getPerimeter();
return color; }

}
public double getArea() {

return width * length;

}

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

}
}

._j

jm (@t Uik Hoxil aliakbary@asta.ir Jounly



hw‘g }‘ hw‘g 55}?‘&")'

QS LS)%“i’)‘ ‘5)110 (6L°Ja*”‘5 L) Jaw‘g )" m‘ysa .L:.w‘s S @

S en ploul €Xtends oflgadS b pa IS ol @
ser sl 5,18 A alal, @

(J.’L,.,olf LgUa&- )L?u)..;) S Lg).ggi‘;)‘ u_.,)lf Se }‘ dd‘a.’LS.QJ J""""S S @

interface CanRun{
void run();

¥

interface CanThink{
void think();

¥

interface CanTalk |extends|CanThink{
void talk();

¥

interface Human|extends|CanRun, CanTalk
void think();

A }
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interface CanFight
void fight () ;
}

interface CanSwim
volid swim() ;

}

interface CanFly {
void f£1ly () ;
}

class ActionCharacter {
private String name;
public String getName () {
return name;

{ }

class Hero

JGo

extends |ActionCharacter
implements|CanFight, CanSwim, CanFly {

{

public void swim()

}

public void fly () {
}

public void fight ()
}

{

W |:L,.
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interface CanFight {

void fight() ; ~"§*ﬂ

vold move() ;

}

interface CanSwim | a> L ActionCharacter ,.»s o

} vold swim(); Sl eliml b oS gjlwosly 1) (olaae

interface CanFly {
void fly() ;
vold move () ;

}

class ActionCharacter {
public void fight () {

}
}

class Hero extends ActionCharacter
implements CanFight, CanSwim, CanFly ({

IF-F__‘
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olwl abas

interface A{
int f();
}
interface B{
int f();
}
abstract class C implements A,B{ }

interface A{
void f();

}

interface B{
int f();

¥

abstract class C implements A,B{ }

The return types are incompatible for the inherited methods A.f(), B.f()
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Sgd on Sl i Lo S il jo plips sl S5g 0929 ©
o Multiple Inheritance of State

Sgu o0 )L..;JS....M «sloads Ls)’L»odL;.& u.o)lf)j T a5 &Ltbd;;o Sg>g @
o Multiple Inheritance of Behavior £ b g 5l IS ) ST
Cewof oS u.io.c A /jb’)‘)
Cogu oo Slain lauly ol p alfais s pe)ll> @
d)‘d..: d3.>3 .Ja..w‘s )d U"’)ls u)’l.i.w.o ®
sl o> (Property) S 19 9 Nigh o (§lwosly bbuis Lawly o @
3,10 sogn slenn sl2o IS dalauly sl ailfas cilyy @
o Multiple Inheritance of Type
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interface Humans{ : Jie ©
int MAX_AGE=150; ~ public static final int MAX AGE=156;

¥
S od oy | nlil (State) clls g cunsyg ddawly rasdls @

(§1,>) 5,J05 3¢ Jawly ;o (CONSEIUCTOT) ool iy 25 Sl @

(Property L Field) culc o sla Sig adsl (28 Jade c0aijle Gon @
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interface A {
int 2a = 5;
int £();
}
public class TestClass 1mplements A{
public[static]vuid main (String[] args) {
System.ocut.println|(a)|;

}

}
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: S O 48 ) Ol ygiawd do
j:ﬁ;&j ?WS):-: O 73 Shsis et
radloul 1 gl 0 S o5 slas
A a; d = new D(); 1S oo ol
B b; d = new E(); c =d;
C c; c= new E(); d = c;
D d; b = new E(); b = d;
a = b; d = b;
b.f(); a.f();
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pure abstract (el el el 5,50 (WIS Laly @

AS oo rogi |y e b L8, OLIS 5 0ad o (g3lwesly Oli> 5 50 Lawly @
oS oolaw] « >l b oS Caog? lgie 4 wulel o dawlg I @
WS s3lesly 1y )T gialiy g 035 (Hb 1) lalawly g b Sl @
e oo 58 (gages Glp)5 L 0 g pitds a5 (68 (sl p i @
(Qpagd didlgzs 1) WS IS 0920 (4 13)l5) pudd rusgs 1) lawly lads
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Serializable{ Shipm ent
- shipDate: Date
—|+ getShippingCost(): Currency

“<interfaces»»
PersistentOhject |

+ OID: ObjectID < —
+ find(Criteria): Array AsS oo (Gilwools 1) dawls SG aS e WDIST @

+ save()

+ delete() dnterface Realization) lauls saxs e
+ retrieve()

Serializable Ly Jio: a5 )la oo looie a5 slosls slalavly ©

DS o G yed STy, o aid Mo lalawls 4365 10
38 ool 1y Serializable lawly a5 s LB j0 0,53 LB Sl lads : Jloo

; PersistentObjectlauly Jio :05)ls cols sladis a5 slalawly ©
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| b/ «interfaces b «interfaces

Catalog Management Catalog Management J‘.’.

R

interface
EI Menu Manager EI Menu Manager Interfacen
interface:
Person
. interface interface
firsthlame : 511’.|r‘u;,| mtarrfaced InterfaceC
lasthame : Siring

- Al
- L
" .
T A
E b
- L
- L
- h ]

’ Y interface
Professor Student interfacel

salary : Dollars majar : String
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Lty sl P P sl 9 A 19>

asb asly elil e slaae Wl o dawly S o a0 A gl 51 @

Do o a5 (Default Method) o 8 sy a0 doaio ol s @
interface Person { Jle @
Date getBirthDate();

[ de'FaultJ Integer age(){

long diff = new Date().getTime()-getBirthDate().getTime();
return (int) (diff / (1000L*60*60*24*365));

¥ S Lg)‘uool,,; , lawly RVES 43\9’6@ N S loen @

3,15 352 (Dgazme AL ) A lgl> yo ailfacs il g )Gl (ol ol @

0,5 el Como (A ol SUISe]) dices ) 50 Jdins &g 4 [1es @
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Inner Class ;xS o K55 (oM 9,8 |y (oS aulys o lol> 0 @
S Sy (SN la S 1S (9,0 sl it 5 lawie JLST o @
public class OuterClass {
private int wvalue;

public class Inner ({ Inner Class
public void £(){...}
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(Inner Classes) Jo15 A5

gl g0 Sy yxi 50 (S (yg,0 @
Sl GSon (A DS (6l gy ans (e @
e public, protected, package access, private

el o0lazw] BB (005 25 12,0 WS (Sgym IS 5l e e public Asls LIS e
Cowl ooliiwl BB S oS men Jlo Lis private Jsls LIS e

wsb final Wiy o Jsls oS @
S92 walgzs (o)l BB &j90 cpl je

sl b asl Soliwl wilg oo S5l WIS @
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(Sl ) (GO 518 IS

:Lgol.c GL>L> u”% t_ia 5O o

3,18 9929 (9 ym NSl (Sl 4 (Ble) Gt gl S0
sl OuterClass Jg,w (WM ol ST @
Cowl oolawl BB Al oM ,sOuterClass.this L s gls ) oyl
(ol NS o 5 gyl 5 b o el )l as this Jie) @
(Ol a9 53 Deh S29) et gzl ST L @
02 (o i (00555 5230 () (Fgym IS Slddie 5 o Shg ar (Jlo (IS 5o @
e (59 Il (e el (ISl ST 5l (e sl (6l (nl b @
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public class OuterClass { 50 Sliwl e we SG 0 diges (1

private int[value = 2; ool aiSlu (Jg o WIS
class Inner{
. 5 5 oyl 5 B, s >, o
public void innerMethod(){ oS e GM‘Q&Y’ :
OuterClass.this]value = 5; )0 9979
}f 4 (Ole) b D50 4 gl
dj.w l.> -1 )lf;
public void outerMethod(){ 0 TR B8 st
Inner inner = new Inner(); OuterClass.this ;leie L gl> )| oyl
1nner.1innerMethod() ; Cowl oolaiwl BB A3l WIS o
}
public static void main(String[] a){

OuterClass outer = new OuterClass();
System.out.println(outer.value);
outer.outerMethod();

System.out.println(outer.value);

}
h

X

g_ jm (@t Uik Hoxil aliakbary@asta.ir Jounly




public class OuterClass {
private int value = 2; )ﬁé J&O
class Inner{ °
public void f(){
OuterClass.this.value = 5;

}
}
public static void main(String[] args) {
OuterClass outer = new OuterClass();
OuterClass.Inner inner 3 outer.new Inner();
System.out.println(outer.value);
inner.f();

System.out.println(outer.value);
} ods a3l gy S Ho SCSliul e wie SO0 cdiged ()

3,10 09z Al (pl o Fgpm s b a4 gl )] SO
9dss by (A3 W e (b 4 (OleR) (ol D90 @ gl
Cowl oolaiwl BB L3l WIS o OuterClass.this ;lec b gl oyl
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3,0 (g s (Sgym NS Gl (s 4 el 4y @
305 o o this a4y a5 SCsliwl wie Jio @

5,185 ow ywo OUteET.this & Isls IS

S S35 Sogm W Sl Sl 4 e (gledigel plSe (l b @

class OuterClass {
static class Inner{
public void £ () {...}

}

} public class MainClass {
public static void main(String[] args) {
OuterClass.Inner in = new OuterClass.Inner():;
in.f();
}
}

)
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ol o3 AS15 LIS

(Lo o WIS 5l eolan] gla Ko o 5o o 8y 51 (SO) @

05,5 ool |, cols 8, 10uS o (5 us,) cols Lauls b NS 5l Yoo WIS oyl @
‘Q.«..«S M)b ‘) uA-’}lS dl.?y‘ f”“"ﬁ"cs‘ c&:J)j.«o L)"‘ )s) ®
S xS o |y oS (o ylo o e s b @ aS e o @

Protocol inner = new Protocol() {
public void behavior() {

interface Protocol{
value = 5;

void behavior();
} },}

inner.behavior();

b
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interface Protocol{ } . .
void behavior(); cwl (A>19 O‘M: - Pbus‘. U"M:
}

public class OuterClass {

private |[int value = 2;

public void outerMethod(){

Protocol inner = new Protocol() {
public void behavior() {

value = 5; el 1 Jlro
} OuterClass.this.value = 5;

s

inner.behavior();

}
IS (s yd Sy oW slavie 5 lo Sy 4 @
(w‘ LSC‘)-A-" g!g.o..x,o aS uu)ls u_i.: LSQL? 5) A-\SLSA LQ)LU.:OOL..: ‘) ..E.m‘s u_i’ ‘YW o

a8 o Override |, oIS L Ly opl slooe 5l oan g ©

_)' "
g_ jm (@t Uik Hoxil aliakbary@asta.ir Jounly m



Pl 1S YS o1y 31,5

public class MyFrame extends JFrame{

e~ J-

JButton button;
JTextField textbox;
public MyFrame(){
button = new JButton("Click!");

/" button.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent e) {
showMessageDialog(null,[textbongetText());

~

J

}
\J);
add(button);
textbox = new JTextField(10);
add (textbox);
}
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(Pointer to Function) b 4 5oLl @
Delegate sg00 ©
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(Lambda Expression) lawY o le @
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abstract class Protocol{ . .
public abstract void f(); s% Mbﬁ Ué.‘ = 99>
}
public class OuterClass {
private int value = 2;
public void outerMethod() {
Protocol inner = new Protocol() {
public void f() {
OuterClass.this.value = 5;

}
}s
inner.f();

}

public static void main(String[] args) { Iéyuﬂi
OuterClass outer = new OuterClass();
System.out.println(outer.value); 2
outer.outerMethod();
System.out.println(outer.value); S

}
}
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CanMove :Luly S o5 @

CanFly s CanSwim s CanRun glalauly,; w25 @
CanSwim & CanMove :(Amphibious) cuwjes Lawly s cas x5 @
wsS e ools |, (CanFly «5) Airplane (o) ¢ Bird o5 e
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Java How to Program (Deitel & Deitel)

Y doiph

P s s

sl 10- Object-Oriented Programming:
e - Polymorphism and Interfaces
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CanTalk ¢ = new Person(); el S S SR 9
c.talk(); getName o Llz) Nameable e

(think w. Jlz) CanThinkg e
talk w Jolz) ool CanThink Ll .5 a5 CanTalk e

oS w5 |, NamedObject elsl oIS @
s,ls ,blie sls getter/setter sname 544 @
oS e |, Person oIS @
cwl NamedObject ; CanTalk  Nameable s ) o

Nameable n = new Person(); S 5 1. Student NS L: e
String r = n.getName(); - 70 V= )
Jto @

NamedObject no = new Student();
System.out.println(no.getName());
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il 95 g WS >
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lgl> L) e sl lanlg ®

e Serializable, AutoCloseable, Runnable, ...
Algl> o asos US| @
s Laly ®
(Lambda Expression) lawY & le ®
Ao 4 gl @
(Default Method) 5,5 i o ®

(35,1 8,8 i Ao aF) lawly Wiz 5l Alfais cilyy oSl @
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