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Variable Argument List
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20,10 09> VAYArgs lee Cod lol> )by 0 Sl @

QD il el aix b o (legS )| SO gl aS piS (i a8 slaaise

void print(String... args){...} Lo @
oS ol ol @ ad; wiz b yho il oo PIING wie Jlgs 6 plSin @
Al oo 5 SlaSleFl S dan o @
orint();
orint("Ali");
orint("A", "B", "C", "D");
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(varargs) B ywol )l pkio Cuw 568 & y23 0920

g0 oo VAYArgS yol )b Juld a5 suio oy i ol @

Canl oolaiw] BB af)l O Ko 4 el )b opl @

dg o yaTtiis 4\.:‘{‘ u.:‘ ‘(Ltbf.,o‘)l.: Sass) die @19\).9 0450 4y d>gi Le

static void print (String... params) {
String[] array = params;
System.out.println (array.length);
for (String p : params) {
System. cut.println (p) ;

} print(); =» array.length==0
} print("AlL1"); = array.length==1
print("AL1", "Taghi"); =» array.length==

b
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varargs ):.0‘)‘@’ 9 Q‘)T}f&‘)lﬁ st

String[] array = {"A", "B"}; = S lo Jolay ax> oo g3 o) @
void printl(String[] args) {...}
void print2(String... args) {...}

el Slezls b SCS SO a ads ol wie @
printl(array);

(Sl 5L )5 Cewd) ol o ) S dad 0 pgo Ao Slgs1,5 @
prvz_ntZ(); pr‘in'tZ("AL'i", "Tagh'i.");
print2("ALi"); print2(array);
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String s; XVELEPAY

‘s o varargs ;ul,b 5 slbaie 31 S plas'®

S = Str‘ing.for‘mat("[o/o5=o/o5.Zf]", "PI") 3014);
s = String.valueOf(3.14);

"pi=3.14".replace("pi", "PI");

n
|
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ad ol E19i1 S o WIS

wlii o |, (primitive data types) adgl osls glyl @

e byte, short, int, long, float, double, char, boolean
A 2 il Elgil pl 1S Sla pxie puils o @
S e 0, s S 4y @
SIS o (M55 1y jlaie S Logdiiane oSy @

Primitive type Wrapper class

byte Byte PO - . L. @
short Short O A 20 UMMS & c\.Jg‘ 89" 2 )Ja

int Integer Primitive Wrapper Classes e
long Long

float Float sl - =
double Double Aol 5l 0)50 50l SG a5 oS 0 @
char Character . . T
boolean Boolean oS (5 oolawl adyl 6‘9"‘ s alagl;le

aisb NUL aslgs o adgl ools glgil G5 5 o IS ol sl e ool @
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Double n = new Double(12.2);
double d = n.doubleValue();

int 1 = n.intValue();

double max = Double.MAX VALUE;

Integer a = new Integer(12);
int maxint = Integer.MIN_VALUE;
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unboxing gautoboxing

el 00l 3925 43 S0l g0 cpl (Java D) aw 4 V.0 aus 5l @
:autoboxing e
09 oolatwl = i S lgie 4 PrImMItive Jode o 1o
S o0 o Wrapper blis o 5l o5 ot 4 5055 Gy a0 @
Integer i = 2; :Jk. e
autoboxing ,.Sc, auls:unboxing e
2098 ooliiwl primitive G olge 4 Wrapper g¢ 5l e oo o 31 e
3300 s PrIMILIVE [Llite g4 5l jlade o & )S095 &jg0 o @
int askajd = new Integer(12); :Jjlxe®
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Integer i = new Integer(2);
Integer j = new Integer(2);

i = j;//Reference Assignment

i =2;//0K. Autoboxing.

Long 1 = 2;//Syntax Error. Why?
Long 1 = 2L;//0OK

1l = i;//Syntax Error. Why?

System.out.println (i==j);
_i_//Prin ts false. Why?

)
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(Method Overloading) s (39 &5 40 g

ol alls Ls';gLé;;a Lgl.c’b).’;o‘)li AC goo 45 lea)..w 4o
dgS (oo e 525 Sl 5 (pl 4@

Al oolaiwl bl casloals \bw a5 sladio den @

(1.
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void £ () {
System. ouf.println("f is called");

}
volid f£(int number) {

System. ouf.println("f is called with number = " + number) ;
}
void f(String s) {

System. out.println("f is called with s =" + s);
}
void f(String s, int number) {

System. ouif.println (

"f is called with s =" 4+ s + ", number ="+number)

}

public static void main(String[] args) {
Circle circle = new Circle() ;
circle.f () ;
circle.f (bH) ;
circle.f("salam") ;
circle.f("salam", 7);

}
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vl 500 1 giol b 30 Lglai wlw! 9 8add 2 )b gw

TS Jlyw |y loaile syl sod (o5 5 lade (ool 1y @

void £() {
System. cut.println("f£f is called") ;

}
int £0) 1
System. ouf.println ("another £");
} 43 Duplicate method () in bype Circle
1 quick Fix available:
= Aename method '
L
int f(){return 0;}
void f(int a){} 0,0 JSl cdls cpl Ll e

-
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&y g &9 Javd

oo ALy A ﬂsngbL}qﬁ>¢uvbaé;bgj\dbtﬁe)ac'
J.:ls 9O o).,..>~> LS‘)-’ l.> o
Cams o |, o ol solxl lgl> LT ®

Person person = new Person("Ali", 25); Sio ®
String s = person;

L Integer number = new Integer(12);
9 String s = number; 4 a5 adl @

)l'\.
! — |
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toString w3 o> of

D Juaud Al 4 Sl 1,8 g5 i ST@
&S g5lwesls |, toStrIng v Wb o1 DS

Person person = new Person("Ali", 25);
String s = person.toString();

Integer number = new Integer(12);
String s = number.toString();

el glots g e tOSTYING @
3l eais ciy a5 oyl gl ST S s o 1) ate (pl la WIS den @

ﬂ,....f ;.o.s).u dul.: RYNC LQLQQ»)S Lg‘).s ‘) QT Tsuo 6)LuooLu L| @

b
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package ir.javacup.oop; < . .
ol o o
public class Circle { * 2T

private double radius;
public Circle(double radius) { g)jb’“ Yo

this.radius = radius;
}
public String toString() {

return "Circle [radius=" + radius + "]";

¥

public static void main(String[] args) {
Circle c = new Circle(2.0);
System.out.println(c.toString());

¥

}
ir.javacup.oopadeeperlook.Circle@15db9742

Circle [radius=2.0]

§
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ylodo 99 (Golwd (w5 o

S sy 1y 90l sgles g @

asl (primitive) adgl glgl 5l s e ol ST @
Cwl conlice == Soc @
Cowl oY Slamde == Shae b g liel slael aslis ;0 0,05 @
st (Reference) gl )l s i ol ST
WS 0 opn Ly (oS0 )laD) laglr )| (gl == Sloc @
WS oo sy ) s 90 Gl S5l TF Slos ingeo ©
(state b o) coxdg &S o (w2 |y (dentity) coge == Sloc @
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sl (5 gl Ao
String s = new String("Ali"); S t
String t = new String("Ali");
if(s == t)
System.out.println("s==t");

state L coxsg b cdl> sanslis ©

equals Ao )‘ oolazu] :J:> o‘) o

if (s.equals(t))
System.out.println("s equals t"); (::)

-
p
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equals ww

2,18 ol €quals wis dol> g slo WS 51 6 o @
WS oo sy ) s 99 Slgioe golus oS 0
(. s Character Integer) aJql glsil Bl sla WIS g String o ©
oS (o0 L 5 (A WIS 8g @
S sskwools T sl awbe €quals v (oilgy
als )5 oo boOlean 40,5 o el b lgieds = oSG equals v @

A5 o dmolio Jol)b e b slo S bl Jhog> sla Sy ©

Sgis o dmslio this Lyl )l (state L consg) <> @
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equals ww o g2

public class Person { /} - ’ )
private String nationallID; ol e a5 opl daplyzo 1) i,
private String name; Cowl oy o5 equals s ya
private String email; xs6 Object > 5l b ol

private int age; \___\\\///_. - .

public boolean equals (Person other) ({ S (o0 Casro
return nationalID.equals(other.nationalID);J

-

.}

Person pl = new Person('1290786547", "Ali Alavi");
Person p2 = new Person("1290786547", "Taghi Taghavi") ;
Person p3 = new Person("0578905672", "Taghi Taghavi") ;
System.out.println(pl.equals (p2));

System.out.println (p2.equals (p3));
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String stril
String str2
String str3
String str4

new String("Ali");
new String("Ali");

IIAliIIJ.
IIAliIIJ.

L equal o2 bosldl pl aen

Integer intl
Integer int2

Integer int3
Integer int4

strl == str2
str2 == str3
str3 == str4

new Integer(2);
new Integer(2);

2;

X autoboxing
J

aiws €qual o b slosl ol aee

§

intl == int2
int2 == int3
int3 == int4
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Final Variables




(final) cob b wiio

QS (g0d yutS 3550 9 NS o0 slade )b S by 5l (> 0@
Sein oo aibS (constant) ol b pxe ol 4 ®

Math.PI 4 Integer.MAX_VALUE :Ji. e
Ngd oo aseive FINAL 65lg0dS b el glo s Igl> jo @
s s BB dInal) ol i S Jlase @

S puts BB 5 oo 10l adgl eols glgil 51 ol e ST @

a2 gl led cod (6,500 5 b 4 K00 ol s b SO ol e ST @
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final int 1 = 2;

adgl elgil 5l ala e lade
i = 3; .
? ® Cowl s 8,2 (primitive)

final Person pl = new Person();

Person p2 = new Person();

Carnind i’ BB ol o ol S g
p1=p2;® s (g3 b 5513) Corrd
pl = new Person(); (::) ) ME=em dine T 5a0) gir

pl.setName("Ali"); (::) Sl s B b e (o
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Ny oo odd alisee sla Sl a4y ol gla s @

class SomeClass{

private final String name; gﬁb‘ﬁﬁbg °

public final int val = 12; ‘ .

void £ (final int a) { Coll oo st @
final int b = a+l;; T

} ~4“<55;w °

void g() { 2 Sl e o

final String s = "123";

}
public SomeClass (String name) {

this.name = name;
3 g Gmo)Lx.’o’.g 5 i aJ| Gcw)b_’é.a KV JERR b ol S e S e @
o&)‘l.w 5O S/Lwo
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a9

il o2 5 s pelae ol @
(public, private, package access) v s zhw @
g b o Sl @

090 b yog dinal) ol o

S ;
final :SSbew! pxie 2 Mo ®
public aals b asl final ol Sew @
o
asls b ot public el (Koo @
static
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Immutable Objects




sluwl (5 99N gt

2Lt g 209 et sl o ol Awd g0 4y sl @
e Mutable & Immutable

Cmas s JB cliis] pl el 5l o ).»..»b,.w Ll 6&;3‘%3 O

3ls setter S o
Sl Sglasie €909 Sl L €6 09l ki £5.540 @

b
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(Immutable Objects) pdb wuii sbust

3yl ol palyess Lile
Alewd Soolw @
Sl 5Ll o licag® @
Al del p 2,5 o oblse @
(Thread-safe) «,ls 5530 5 25,00 slaasl ;0 oblje
e aiiad 3L i cpelid o 45 Sla WIS 5 S sl @
(sl setValue awe Sy String e

(o ,.¢ ¢ Double . Boolean . Integer) aJ;! glgl Bl sla WIS asn ©

-
G0/
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(]

| P

Culs dalgs s b cadiice g Ogase dlawd (WIS S alS o8 e
Al Sgdzts WSl sladiges @
Al dwless adlsl sais] Jo gasas diges @
Yoo
e Student Type : <BS, MS, PhD>

e SMS Status : <Sent, Delivered, Pending, Error>
e Color : <Blue, Green, Black, Red>

o :SL;Q LQjL““o‘)l'.‘.‘.f. 45 g5 > ‘) LS)L" O @
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class Color{

public

static

final

public
public
public

static
static
static

private

}

}

..

final
final
final

Color () {

Color
Color
Color
Color

BLACK = new Color(),
BLUE = new Color();
GREEN = new Color(),
RED = new Color();

tod ol 0,6 51 JLe

Color c = Color.RED;

1S o0 Slgadion lgls a5 g 5ol ol
enum Color {
BLACK, BLUE, GREEN, RED

gj_ d jm (@t Ul poxil
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(enum) g ylow 0315 £l

e Enumerated type L enumeration L enum

3,10 s b oadtice g dgdze dlawd (WIS G ST e
Sl g y25 ENUIM 05lgaedS L« WS sl 4 ol g @
Sgl asive ) (Baiges) sbodl aod l>ylon 4 ©

enum Color {
BLACK, BLUE, GREEN, RED

}

enum StudentType {
BS, MS, PHD

}

enum Shape ({
RECTANGLE, CIRCLE, SQUARE

}

sws fInal g static c public o & g0 4 dadiges o) 4on @
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Color color

Shape shape

show(shape,

Color.BLACK;
Shape.CIRCLE;

color);

void show (Shape s, Color c) {
switch (s) {
case CIRCLE :
case RECTANGLE :

}

¥

g jm @t Bl Hexil
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enum 6319 E"é‘ b)l@)é PR ¢ -\9“

g ol Wilgs cod (Aaz (4 oh) Mgos un @
dgio oo LS sl & o new Slee b g3ludiges ®
s (0w €NUIMN glgil 51 6 ps )l @
35 ol T 1) 21y psda ©
318 Laaiges gl Lol oolus jlows iy o5 ENUM S Yooro ®
enum Color{ BLACK, BLUE, GREEN, RED } :lu
Al (g Fodummn WIS Wily o enUM 5 Ll @
Eoce slavio 5 o Sy 5 alisee slaonisle b @
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enum godus &1931 R o3

enum Shape
Rectangle Sh?pe B Y
cizrcle (2) print |(sh.getNumber ()|) ;
Square (3) ; sh = Shapi .val ueOfl( "CIRCLE")
print (sh. ());
private int| number;

ghape(int 1) { Shape[] array = Shape .[Values ()}

number= 1i; for (Sh : array) {
\} printjs.name()i) ;

public intlgetNumber()k }
return number;

} // Runtime Error:
sh = Shape.lvalueOf ("PYRAMID") ;]

}
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public class Quiz {

static int sum(Integer... numbers){ o ‘ :
o; CANC 45 g

int s =

for (Integer i : numbers) { ?M Muﬁ
S+=i; ’ ’
}

return s;

}

static int sum(String s1, String s2){
Integer[] values =
{Integer.vaLule(sl){Integer.vaLuledsZ)};
return sum(values);

}
public static void main(String[] args) {

System.out.println(sum()); [ Auto-boxing ]
System.out.println(sum(1,2)); 3
System.out.println(sum(1,2, new Integer(3))); 6
System.out.println(sum("1", "2")); 3

}System.out.pmnth(sum( One", "Two )),

2; jm (et UL poxil aliakbary@asta.ir ol )3 (RS 2 b LSl




enum Status{ SENT, DELIVERED, PENDING }

public class SMS { ) e de e e
private Status status; fow ﬁ.%bﬁ SINS & W ‘?.' -
private final String msg; JOS
private final String from, to; :
public SMS(String msg, String from, String to) {
this.msg = msg; ) . )
this.from = from; 2% Mbﬁm Qg‘ e -d¥ 4 —Y
this.to = to;

} ©912=>0935:Salam! (DELIVERED)
public void setStatus(Status status) {
this.status = status;

}

public String toString() {
return String.format("%s=>%s:%s(%s)", from, to, msg, status);

}} SMS sms = new SMS("Salam!", "@912", "0935");

sms.setStatus(Status.DELIVERED);
System.out.println(sms);

g jm (et UL poxil aliakbary@asta.ir ol )3 (RS 2 b LSl m
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SIS (99 903

(~" /-I:IL_,.

Person s e
enum :Meass paw ©
toString s e
(oaijlo wiz) oaisle 0,5 5l yus @

sk Wrapper « Primitive gls 4 el gy 00
dinal) ocs coli 1) 0,3 G sl @

jm (e Ulgls el
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(~" /-I:IL_,.

var-agrs claw. @

(Primitive Wrapper Classes) aJql glgil Sl sla oS @
Ko 53,5 )by @

toString w. @

equals w. @

dinal) o glo 50 @

dmmutable) 3L x5 Ll @

enum) o,k cols glyil @
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Java How to Program (Deitel & Deitel)

Y daiph

P s s

Pl 8- Classes and Objects:
¥ -t A Deeper Look

HOW TO PROGRAM

_TENTH EDITION

-~  ’ ; ; Jsg witt . ” . . o
J e Jls oS 5l e fuas Ceed Sl p o5 @
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.5
0S (oSS iy ,»5 1, Book s @

el tOStrIing s @

il g LB Slas olasd S g ol LS 2 6l Cwnd (Shs @
(1,>) .08 a5 Integer g4 5l 1, 6,58 910t £45 511, o0

IS a5 ol canlie slaoasle 9 s getter 4 s setter o

)18 9925 o ytd Sl g caiin coli QLS odrnsi 5 lgie @

Saxiws fInal o S5 elaso
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il g g S g

it (5l golpinn Slegsge @
dmmutable Objects) ,ab s sLsl gLlse ®
equals s sjluooly o ogo @
Number s @
BigDecimal ¢ Biglnteger oaibk ol 5O
AtomicLong ; AtomicInteger ssb oo SO

¢ java.util. Enumeration

* Interned Strings
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public boolean equals{Object objﬂ {

if (this == obj)
return true;

if (obj == null)

rn false:
ifi(getClass() 1= obj.getClass())]
return ralse;

Person other = BPerson) obj;]
if (nationallID == null) {
if (other.nationallID !'= null)
return false;
} else if ('nationallID.equals (other.nationallID))
return false;
return true;

}

7
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