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Override (¢.¥.\
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Standard Edition slsl> 3l pg0 asewd S JYSE ©
Micro Edition slsl> 3l pgo asewd o JYME o
Enterprise Edition (slgl> ;| pgo aeus ey JVEE ©

JDK Alpha and Beta (1995)

JDK 1.0 (January 21, 1996)

JDK 1.1 (February 19, 1997)

J2SE 1.2 (December 8, 1998)=Java2StandardEditiom
J2SE 1.3 (May 8, 2000)

J2SE 1.4 (February 6, 2002)

Java SE 5.0 (September 30, 2004)

Java SE 6 (December 11, 2006)

Java SE 7 (July 28, 2011)

Java SE 8 (March 18, 2014)

.Zww!)ava Standard Edition & ,le Caase JavaSE

.2l Java Enterprise Edition & ,le Caazo JavaEE

sy &S Java Core 5l pS>o8 o> lol> 5l ead S5 oS L5 leic ¢ Java Micro/Mobile Edition o ,le aass JavaME | JME
D550 )50 (g Sl laolKiws ;o lgl> ool

Aol 0;00) o o |y lol> sboasliyy blalS g 1>l ojlal 1o)lS 4y aS” ol (51581 ¢ 5 g <l Java Development Kit caases JDK
(0950 lol> (Jlun g

.Zwl Java Runtime Environment & ,Le caase JRE

S JAK 55 39250 3,150 Jolis 5 ol glzal sl asliyy S5 (sl y21 (gl Laid oS DK I (SzsS™ Jisny

el Java Compiler & le Caase Javac

Iy omgiaely 5hi 0,90 SUISl 5 slacgame a5 glalas .coul Integrated Development Environment & )Le caass :IDE
Intelli} IDEA L, NetBeans L, Eclipse :,la o) slap 585 00 aiiS o o2l a6 siles 4 LSS &g

ol dliigs oS dxkad (glyj yalb cg oS Oljgius o (K860 les L (5 135 wlwss (Indentation

w55 o0 sl Glalony SISl @ oo plosl )T Sy polie S5 S5 g, 1, o STt by

oS G S il e 1) cnl g0 Sl as j0 a5 So 68 (slaaS wes o ol g ol a4y Aslgls 5l as b Jshell
s,ls 41,8 Tools>Jshell Console ,... ,o IDE Intelli] ,o a5

ol (V.

ol 2y Oy90 4 basl p sl2l cus

[Fortran, C ,Pascal] > High Level Language > Assembly Language > Machine Language > hardware

ledo Joo 5 Ojea Lzl gl bl oL

JUM > Byte Code(.class) < Javac compiler < Java Code(.Java) < User Interface




QL0 JVM se2g a4y 5L als oy gl groovy ¢ Scala i cwsgiasl p slagl;

ol YV Gler 4 ¥ ociie 5l meS oae G B Y)Y Glg 4 Y saie e (g0ue Nt st (go0c o3l
Sg0s oolaiwl i byte b short 5l olg o int 51 xSgSolacl 5l oolainl 6l

ol bnh;gdfgdfls )l jo Slolgl> b G558 CangaSTs g mled oo oolaiwl s/ 1 8g lol> )0 1SS

S canly yrite SO @y a5 o (59 eulei oo Conl ool solaiul workspace (o lalxS o st S il S0 (gl eSS

omles ool workspace (sgie ) 3l 9 09,5 5L |, references sg>ge (gloasy 3 5l 5 00,8
398 g0 oolatul Fy oS 5loye b ae b (oS b piite G i o S0 4 (38 (gl 1asSS
Sgu g0 o3liiwl 3 05.d 5l CelS Slowl (gl

//This is a temporary variable

or
/* Data */

2gid oolatuwl Jab 5l la 1386l jo a5 598 o slpiin S &g
(Case Sensitive Names)ail so (wlas S5 9 S5 By, 4 lgl>
comsuneng Jio oS (g, dad (ddiws
SzsS a9 Sy aelS Jol Bgp> aem 9950 £9,0 55 B9 > b (S Camel Case a S
o & g StreamReader L, Raster L, ImageSprite : Jio =
doles oolatl (5,l3560 (gl ol 51 @
Camel Case Zouxdg ;o dslol Gupw g SsS By, s 4,5 A
o< grunfFast L, getBackground : Jie ™
aled oolatl g la8 el gl Joa 5l
i gS» oSl L dolsl g S>o5" 8> Uy £, i pukio
maxNumber L, myWidth : . u
Wl laz Undeline b ol jo calizee OlalS o5 )5 (B9, don ilacal
MIN_WIDTH : Js u

M WL.Q)J)JA.J)‘ C};Lﬁ'ﬁb509~a oolaiwl L;BLSAJALL;OLM‘)| uwjuwglﬂbw% 6‘,!

a,b,c,x,y,z,ay,var, vary, methody, Class, MyClass, myMethod
Sl JBalj g1 Jie olapl for aals o ool Jio onijlods sla piie sl p
Bl eS|y STolgl> 4y 5L el o 098 ookl cawlis slosl 51 31

B piio (V.Y

L Double |y Float |, Long L, Int |, Short |, Byte g4 5l oleosls siles :Primitive Data Types b adglocls gl

(@]

o

(@]




Loitins aSly WS el oyl 3 s LA S g Cand s B g Cwl Hlade SO (sl cglgil ) 5l psie e a8 Char L Boolean
Al new sl eslaiwl Sl cizen S s0 6 IS T lake SO
oIS g4 5l a5 ajlie Ly Scanner |, String g4 5| obosls wiles :Reference Data Types U clxiylools glgsl  ©
ol s oy gl elgil pl 5l psse 8 aS 0,8 b Person L Book i (S sloml lesgs Lo a5 Gla (oMS b aiis
o9 oolaiwl Wb new l o oen
12,35 d cedle S vae slel jo pulyi oo ol double g4 5l sae A S gu pas 4SSl (gl il double g4 5l e S

d=4763.129837D; //cwl L £ 5l yusie 4l o uas
f=4763.129837F; //cCuwl Cold g9 5l puaie 4SS o o
1=4763.129837L; //cuwl Y g9 3 yuxio a0yl ooy

int a=12;
b=--a; /705 3ls € aly ol da 5ok pei V) 4]y Cond VY &S D> s ol

int a=12;
b=a-—; //)]J..QA Jsl «a» ufpf\Y die )l »]B@WSL;J)I? «U’%» L Coud VY ASI)

lol> ;o Type Cast «ools Jous» diges

int varINT=2;
long varLONG=20;
varINT = (int) varLONG;

olael > 5
double x = Double.NaN
double x = Double.NEGATIVE_INFINITY
double x = Double.POSITIVE_INFINITY
double x = Double.MAX_VALUE

int x = Integer.MAX_VALUE

JDK <o g (V¥

URL:ode i

g 5T 955 (slalr (S557 035 51y Slyges Lot

java -version
output:
openjdk version "17.0.6" 2023-01-17
OpenJDK Runtime Environment (build 17.0.6+10-Debian-1debllul)
OpenJDK 64-Bit Server VM (build 17.6.6+10-Debian-1debl1lul, mixed mode, sharing)
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JDK wwai().F.)

RL L URL .aules oslils 1, oracle jdk l33le 5 auls lacyl

Sles pla8l 5 jgiws Jawgs olSSTo 5 092y (slasuns bt Lods piaa ;o S

sudo
sudo
sudo

update-alternatives --install "/usr/bin/java"
update-alternatives --install "/usr/bin/javac"

update-alternatives --install "/usr/bin/javaws" "javaws" "/opt/<DIRECTORY>/bin/javaws" 1  #Web

"java" "/opt/<DIRECTORY>/bin/java" 1 #JIRE
"javac" "/opt/<DIRECTORY>/bin/javac" 1  #JIDK

o).;)l)é OQL&N‘W)Q “""‘..9"5‘4-'3‘."‘-’5‘59-‘5"5‘“‘.@‘\5()3)3 Q;-.'.‘Jﬁsﬂm‘) Cuglgl ol o sue ST
19903 DBl | s (2,8 i 45l (155 o0 5 g 0l Giuled 4y e ;0 D92 g0 ladus ) jeiwd lawgs

sudo
sudo
sudo

update-alternatives --config java
update-alternatives --config javac
update-alternatives --config javaws

wgd o1 L3 slaysyg 9925 5l p) s5imes bawgs

java
sudo
sudo
sudo

-version

update-alternatives --list java
update-alternatives --list javac
update-alternatives --list javaws

el Bl s 4 202 0559 S el o0 ) Hewd by

sudo
sudo
sudo

update-alternatives --set java <PATH>
update-alternatives --set javac <PATH>
update-alternatives --set javaws <PATH>

JOK o> (V.F.Y

Aoles pladl 5 Jews 5l Canl g ol 3l dseus SO Bd> (6l
LQ;‘ GL“)""*“’ o‘).o.as aQ o aseus somlin :Jj‘ rnlf

java
sudo
sudo
sudo

-version

update-alternatives --list java
update-alternatives --list javac
update-alternatives --list javaws



https://www.oracle.com/java/technologies/javase/javase8-archive-downloads.html
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sudo update-alternatives --remove java <Path>
sudo update-alternatives --remove javac <Path>
sudo update-alternatives --remove javaws <Path>

example:
sudo update-alternatives --remove java /opt/java8/bin/java

Pk Olsia gl glaases 5l onilendl Cgllas adrd (yosd ipgu o5

sudo update-alternatives --config java
sudo update-alternatives --config javac
sudo update-alternatives --config javaws

Java Web start (\.F.Y

L, cpl sl as o)l 0929 0500 ol 3YL sloysye 50 (s clils 0525 java web start L javaws oyse ALY o)lads slocys,e 50

oS (B yre w4 1) JAVAWS oils o icedtea iy cua

sudo apt install icedtea-netx
sudo yum install icedtea-web

pmlod Lzl 55 jeiwo b pulel o JNIP o B b slodsl &g ol jo

/usr/bin/javaws /tmp/launch.jnlp

(Hello World )odlwasS 4iged (1.0

pmledos Jos pj Uhgy ool aalip SO xig sl

vim First.java
Public class First {
public static void main(String[] args) {
System.out.println("aoly ol I11M)

MLQ)GA oolawl Py yGewd )‘ 03 MBJ |9l> 4..0[.)).1 h_i} ué; JJL..A[S Lg‘)“

javac First.java

s b sl &g 0ply0 090 o 4L First. Class & jgas o oo JLolS 518 ol oo aitiigs (s pd s dsliy 51 & j50 ol 5o
S L2l 1) 4l




java First




Java Virtual Machine (Y Juad

Sgd o 2l 158l e SO lgin a5 Cel C by 4y oads Al aol 5 SO .

sgi oo 1,2l VM (g5 plgl> jo aslip j»

10058 o0 )8 bl glaaladls js oad o)Ll 5 lge 5 oS askad yo :aiSS

public static void swapNames(Students s1, Students s2) {
String tmp = sl.name;

sl.name = s2.name;

s2.name = tmp;

int numbers = 5;

}

S 9S o0 (5,0 Jlude nUMber s a5 was o sl 09> 01, S) ST gtmp ¢ number Ly s, Stack aladl>
WS o (5,55 (‘gs‘:‘)u*’ﬁT 598 3)l5e
2iiSew o)Ll T aijlo sy oSy stmp g number a5 sl> ool i o)) 50 Heap alisl>

Heap akél> (Y.)

Sg g0 03 o,y 4o Heap plo abdls 5l Jisn )0 sLdl aen
S oo bul Heap ply idu (o 1) aladl> new  Slae

5,5 0 )8 Heap (g, 09l o nEW a5 5 5 o

S5 oo oolaiwl Xms & le 5 Heap adsl ojlail (s ol
g o oslaiwl Xmx ol 5l Heapojlal jiSlas s sl

e sk

java person # woy (WS Jlsdl 8
java -Xms512m -Xmx375m Person
Java -Xmx3750m -Xss4m Main

€951 59,l SO s s 99, Java Heap Space o, b el Sow Silai new 1) Jlgl )3 slil glaslyy (814555

OutOfMemoryError: Java heap space




Garbage Collection(Y.\.\

s/ Heap absl> g5lwolj] g ololis cobld wgiaal p s 4 5Ls 9 <l jvm 5l _isu 45 Garbage Collector cusg>ge
Bylaly 0,5 ced 1,8 eolatul 00 S0 dsliy jo Koo aS ool aS L <L

Sl 0als b e o8 S dawgs aS 1) BB Jie ool Wilg cod g .Cud aladl> oL, laad Garbage Collection ;les b g, ally;  ©
Sles gl ol

Stack akél> (Y.Y

88 wles 15 alabls ol o wte o e slojsie  ®

o aladl> o ales wie ol 5By g 39 oo Jidl Lad Stack o )] dove sls puiio olaws @ 358 oo Slg318 oo S By
ab aslyz oljT o eols  plais|

Cnss 03y 9 S (5,15 9 010 3955 s gs aalip slayly (soled ;o 5045 &) gmy Sl abidl> g5Luolj] @

Do g0 ooliiwl Xss o)le jl Stacke;lul iSlas s gl

java person # poy (WS Jlsdl 8
java -Xss4m person
Java -Xmx3750m -Xss4m Main

o2lg3 5,9, Stack Overflow 5,1 b o1 caisl aslas SLL b i s 4S5 ,5b oy lao (iS5 5h & jga | die S [SToasSs @

int Func(int 1i){
return Func(i+l);

}

Class Loader (Y.YV

6,8 L aladls 5l e jo |y (WIS opl Class Loader sl JVM 5l Jion cedo oo )8 oolasnl 850 ,berdsl sl 1) oS 234
Dy dalgs LS T Skl sla puate Laitee alibl> ol 5l idu 45 WS e

Class Path (Y.¥

G VM L gl LLlS (gl il )b S @
00,5 i g M JLis 44 ol Joxs d> o 0iS 0 aie

Sed oo b javac b java jsiws 4 yelil ol




Sgy g0 &y =5 ENvVironment Variable e ot SO & jgas aSI L o
String e wiylas Class Path jo (38,20 45 53k lol> L5 50 09250 Slo (oMS Jore (yuizrens ®
00055 olxil path pogioly

WS g0 i |y @2l Gl e 5 ol ole gl 40 bsy e path - ©

(g0 121 )15 o 5l j0 acl a5 (5,655 ulo)ay 155 oLl Working Directory pgede b ®

ke sl lag 1) HellowWorld (W)™ Wil B 0o, 55 1, myprogram  jaiss wuby 05 o 121 8)ls lol> 289 s 55 &)l
3, pb orgmypackage HellowWorld o2 (IS JolS" ol g aiyls )3 homeiusermyprogram/ ..o ;o Lo slo DS

Windows: java -cp D:\myprogram org.mypackage.HellowWorld
LINUC: java -cp /home/user/myprogram org.mypackage.HellowWorld

o, solarwl slam e )’1 Q‘g&.:.n °

set CLASSPATH=D:\myprogram
java org.mypackage.HelloWorld

«classpath yus ;0 JAR | jalgd fpoiz cpoes ©

java -cp D:\myprogram;d:\lib\support.jar org.mypackage.HellowWorld

g g0 olaiwl ) SIS 5l 5a0g 40 51 GST 51 uSeid o cp alizee o iz 0 Sla 6l @
ol —classpath Joles —cp Lz &)le @
€P ol a4y gyl azlis g JAR Ll cpoum jloslanal @

java -classpath “.:/mylib/*’ MyApp

Perm Gen(Permanent Generation) g Meta Space (".A

.Zwl «ClassObject» L « oS co» Jod 5l sbedl 6,J0qSS Joino alidls 3l oy ®

A oo 0,0 PermGen ol Jisu, o (LIS £ o8) b (WIS Sledlbsl lgl> Aases 51 L3 @

&S (glaol p)ps g 4150 Out OFf Memory Error glas b g 0gd 5 Lad ol conl Sowo puiily ails )5 b 0590 51 ®
(W3l g Jar sla bl g laallels” Jolis ool sla XS

Cowl podais LB PermGen aladl> o> ©

java -XX:MaxPermSize=512m MyClass

O 65k 500 g el ouls B> IS 4 PermGen g 548 oo (5l Meta Space (o o IS 45 bgypo Sledbl Algl> 1o ©

w2l PermGen ojlail g dass
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b pdlio (¥ Jad

System.out.println(a);
System.out.print(X);
System.out.println(a*6+1);

‘s&?);iﬁﬁ‘)siavé ("-‘

Llo o >l 4 value_false  Jlade 595 51400k 1>l value_true jlade ol cuwys bys Sl

TYPE value = CONDITION ? value_true : value_false;

S shie dgd ] ke 45,59 V b ogiy plpvalue lade sg 55,5 Ve slarea lade ST wrgm g o)ke

area=5;
int value = area > 10 ? 1 :-1;

el YU 50 0uds solawl &le Jolee 3 o)le

if (condition) {
statements;

} else if (condition) {
statements;

} else {
statements;

Switch:

switch (I) {

case 1:
Commands;
break;

case 2:
Commands;
break;

case 3:
Commands;
break;

default:
Commands;




For

Sy ooliiul = b == Shee 5l s Lael slael anglin ol bu 5 @

baal> (P.Y

for (int i=1;i<=10;i++){}
for(String s : array)
System.out.println(s);

for (opration ; Condition ; opration){c;b9L»J}

do while

long counter=0;
do{
counter++;

}while(counter<10);

System.out.println(counter);

while

long counter=1;
while(counter<10){

counter++;

System.out.println(counter);

Jar b (V.Y

CwlJava Archive caaze JAR &)le ®

(Slonhas slo bl 5 LSS sl L1 N 3w Class alad Wigen b ol WM Joli jar LB G Jgeno jobay  ©

Bg gos oS Jar Ll s (aVa wgey slo ) sk e Yyass

0,5 oolaiwl ) yeiws 3l Glgiwe jar b ol gl

jar cf <JarFile> <Input Files>

S ooyl eudlgzrs 45T o> 1 L JarFile
Wgd dowad > B j0 cowl )3 a5 sleasl s acgexe dINput Files
aes plesl 1) ISl wilgie 0 Maven g Ant g Eclipse .l ol )l yiores
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a4 65 oo ByteCode ) ooy LlolS L6

ol class alats Ggun b oo oM ol jar LB G Ygars a5 class wigun b LB ©

() Jlee yo (e aoran).puivm ) WIS S bytecode puilys oo (Cows JDK o) javap jews SS L ®
ol 03505 daz 5 IS S5 4 QY 9 Q) yuxie 90 loul jo el oo bilalS LLalS lawgs a5 5 WS L

1) public class Generic<T> {

2) void f() {

3) Generic<String> gi;

4) gl = new Generic<String>();
5) Generic<Integer> g2;

6) g2 = new Generic<Integer>();
7) }

8) }

z\java>javap -C Generic.class
ompiled from "Generic.java"
public class Generic<T> {
pubTlic Generic(Q);
Code:

0: aload_0

1: 1invokespecial

4: return

void fQ);
new
dup
invokespecial
astore_1
new
dup
invokespecial
astore_2
return

g (astore )y & le bnew &)le Nl oals Jols (oM 50 042900 Lo Lo 51 VY9 V)V Vo) v o lels boglas S5 jobws S 0
olas as (astore_y &jle b new &jle Nl ool Juols (WM 10 34290 Fojlads Ja 51 VY a1 2104V F o,lels bglas umen
D5 pdly> axlge LSS Jld, 5l L osls g4 y2 (I3l 4 generic cll> jo was o
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public static int MAX_AGE = 150;

private static double PI = 3.14;

static String defaultName = theDefaultName();

private static String theDefaultName() {return "Ali Alavi";}
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public class Person {
public static int MAX_AGE ;
private static double PI ;
static String defaultName ;
private static String theDefaultName() {return "Ali Alavi“;}
static{

MAX_AGE = 150;

PI = 3.14;

String s = theDefaultName();

if(s != null)

defaultName = theDefaultName();
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public class LiveObjects {

private static int livelInstances = 9;

{
liveInstances++;

}

public static int getlLiveInstances() {
return livelInstances;

}

protected void finalize() {
liveInstances--;
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Public class Circle {
private double radius;
public Circle(double r) {
radius = r;
}
public double getArea(){
return radius*radus * 3.14;
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public static void main(String[] args) {
Circle ¢ = new Circle(2);
Systenm.out.println(c.getArea());
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Public class Circle {

private double radius;

public Circle(double r) {
radius = r;

}

public double getArea(){
return radius*radus * 3.14;

}

public Circle(){

}
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Public class Car {

private Engine engine;

private Tyre[] tyres;

public Car() {
engine = new Engine()’
tyres = new Tyre[4];
for(int I = @; I < tyres.length; i++) {

tyres[i] = new Tyre();
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public class Country {
private String name;
Private int population;

public Country(){
name = "Iran" ;

}

public Country(int number){




this();
population = number;
}
public Country(String n, int number) {
this(number);
name = n;
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public class Car {
private int numberOfTyres=4;
private tyre[] tyres;

{
tyre=new Tyre[numberOfTyres];
for(int i1=0;i<tyres.lenght;i++){
tyres[i]=new Tyre();
}
}
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public class Circle {

private double radius;

public Circle(double r) {radius = r;}

public void finalize() {System.out.println("Finalize...");}
public static void f(){

Circle ¢ = new Circle(2);

System.out.println(c.radius);

public static void main(String[] args){

fO);

System.gc();
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a instanceof Type
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Animal x = ...
if(x instanceof Cat){Cat ¢ = (Cat)x; c.mew();}
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Double n = new Double(12.2);
double d = n.doubleValue();

int i = n.intValue();

double max = Double.MAX_VALUE;
Integer a = new Integer(12);
int maxint = Integer.MIN_VALUE;
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int a = new Integer(12);
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Samplel)
Person person = new Person("Ali", 25);
String s = person.toString();

Ko Jle
Sample2)
Integer number = new Integer(12);
String s = number.toString();
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package ir.javacup.oop;
public class Circle {
private double radius;
public Circle(double radius){
this.radius = radius;
}
public String toString(){
return "Circle [radius=" + radius +
}
public static void main(String[] args){
Circle ¢ = new Circle(2.0);
System.out.println(c.toString());
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String s = new String("Ali");
String t = new String("Ali");
if(s == t)
System.out.println("s==t");
else
System.out.println("s!=t");
OUTPUT: sl!=t
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String s = new String("Ali");
String t = new String("Ali");
if(s.equals(t))

System.out.println("s equals t");
else

System.out.println("s is not equals t");
OUTPUT: s equals t
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public class Person {
private String nationallD;
private String name;
private String email;
private int age;

public boolean equals(object other) {
return nationallID.equals(other.nationallD);

}

public static void main(String[] args) {
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));¥ return True
System.out.println(pZ.equals(pB));I return False
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String strl = new String("Ali");

String str2 = new String("Ali");

String str3 = "Ali";

String str4 = "Ali";

> strl == str2 // B 5l o)lil mas o5 K oS a1y s (golume
> str2 == str3 // § s ol

> str3 == strd // M sk golus o2l

&nteger intl = new integer(z);

integer int2 = new integer(z);

integer int3 = "Ali";

integer int4 = "Ali";
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class Student {
private String name;
public Student(String name) {




this.name = name;

}
}
main(){
List<Student> list = new ArraylList<Student>();
list.add(new Student("Ali"));
System.out.println(list.contains(new Student("Ali")));
}
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public boolean equals(Object obj) {

Student other = (Student) obj;

if (!name.equals(other.name))
return false;

return true;

}
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Animal a = new Dog("Fido");
String s = a.getClass().getSimpleName(); //output: s > Dog
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class Student {

private String name;

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

}
}
main(){
Set<Student> set = new HashSet<Student>();
set.add(new Student("Ali"));
System.out.println(set.contains(new Student("Ali")));
}
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public int hashCode() {
return 31 + ((name == null) ? @ : name.hashCode());
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package ir.MyCompany;
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import java.util.*;
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public void setAge(ini a) {
if (a>0 && a<150)
age=a;
}
public int getAge() {"
return age;

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

"+ s + ", number =" + number);
}
public static void main(String[] args) {

Circle cir = new Circle();

cir.funcl();

cir.funcl(5);

cir.funcl("salam");

cir.funcl("salam",7);
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void func2(int a){}
int func2(){
return 0;

}
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public class Math {
public static double Pl - v f10avs;
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Double value = Math.pow(2,3); #Cwl ol iy ym Soliwl g5 5 (woly WS (3 ol &b
String str = String.valueOf(12); #cwl odd (8 Sl g9 51 €Kiy jwh oM <<L§]9:JB>) &b
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public class Math {
public static double PI = 3.1415926;
public static double pow(double a, double b) {..}
public static int round(float a) {..}
public static int abs(int a) {..}
public static double max(double a, double b) {..}
public static double sqrt(double a) {..}
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final int I = 2;
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final Person pl = new Person();

pl = p2;§ # Gyt JB ol 25 G g

pl = new Person();B # Cuws s BB ol e i S5 Cugn
pl.setName("ALi") ;M #Hcwl pusd BB ol s b S (o950 S g)Cundsy
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class Dog extends Animal{
@Override
public void talk() { ... }
public final void bark() { ... }
}
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final class Dog extends Animal{

}
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class Shape{
int color;
int positionX, positionY;




class Circle extends Shape{
private int radius;
public double getArea(){
return 3.14*radius*radius;

}

class Rectangle extends Shape{

private int width, length;
public double getArea(){
return width*length;
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super.Func();
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super(name, id);

A g ewd SUPET )3 Jg uuS oo dloul g yiws (IS 095 glizl @ this O)le oy wiiws o2 Jilas o Super gthis o)le  ©
b sl sbwl oIS i sl
S Jle

class Person{
private String name;
private String nationallD;
public Person(String name, String nationalID) {
this.name = name;
this.nationalID = nationallD;

S Jle slp IS 5 ol

class Student extends Person{
private long studentID;
public Student(String name, String id, long studentID) {
super(name, id);
this.studentID = studentID;
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class Person{
private String name;
private String nationallD;
public Person(String name, String nationalID) {
this.name = name;
this.nationalID = nationallD;

}

class Student extends Person{
private long studentID;
public Student(String name, String id, long studentID) {
super(name, id);
this.studentID = studentID;
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Person p = new Person("Ali Alavi", "1290562352");
Student s = new Student("Ali Alavi", "1290562352", 94072456);
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class Parent extends Object {
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class Person{
private String name;
private String nationallD;
public Person(String name, String nationalID) {
this.name = name;
this.nationalID = nationallD;

}

class Student extends Person{
private long studentID;
public Student(String name, String id, long studentID) {
super(name, id);
this.studentID = studentID;
}
}
# bl
Person p = new Person("Ali Alavi", "1290562352");
Student s = new Student("Ali Alavi", "1290562352", 94072456);
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Book
# pages :int

+ pageMessage() : void

Dictionary

- definitions : int

+ definitonMessage() : void
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Animal a ;
if(X)

a = new Cat();
else

a = new Fish();
a.move("right", 3.0);
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Child c = new Child();
Parent p = new Parent();
p =¥

c =p;li

Sl prins o)lgen a5 €Yl 4y £ ;s | Up casting <>, Jls

Shape s = new Rectangle();

Circle ¢ = new Circle();

Shape s = ¢;

Animal a = new Dog();

Person p = new Student("Ali", 9430623);

05l9a0udS” Wl g conl pinal a5 5 jine 25 Connd jine ojlgen a5 €l 4 g9 o L Down casting o> o Jls

ol ,S3 Cast

shape s = ..
Circle ¢ = s;f s

shape s = new Circle();
Circle ¢ = (Circle) s;¥

shape s = new Rectangle();
Circle c¢ = (Circle) s;[ #,5) oboj clbs

Ayl wglaie g)l8) Jg LSy (g all draw ml @y 5 S5n jois diges ;o

Shape s = new Rectangle();
s.draw();




double d

s.getArea();

Circle ¢ = new Circle();

s = C;
s.draw();
d = s.getArea();

class Parent {

Public void f() {
System.out.println("f() in Parent");

}

public class Child extends Parent {

Public void f() {
System.out.println("f() in Child");

public static void main(String[] args) {
Parent p new Parent();

p.-f();

Child ¢ = new Child();

c.f();

p=2c

p.f();

Je

class Animal{}

class Cat extends Animal{}
class Dog extends Animal{}

Object o = new Object();
Animal a = new Animal();
Animal x = new Cat();

Cat
Dog

Qa N n N N W ©®w O O
U}

c = new Cat();

d = new Dog();
aj;

Cs

0; B Jlels sllas
Cs

(Cat) x;
(Dog) x; B ks ClassCastException lysl -loj ,
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Player[] players = ...
Referee[] refs = ...
Ball ball = ..

for (Player ply : players) {
ply.draw();
3

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

}

ball.draw();
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Drawable[] drawables = ..

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

}
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abstract class [SiilEl {

private String name;
public void setName(String name) {
this.name = name;
}
public String getName() {
return name;
}
public abstract void talk();
}
class Cat extends -{

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

}

@0verride

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

}

class Dog extends [l {
public Dog(String name) {

super(name);

}

@0verride

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

public abstract class SHEDE {
public abstract double getArea();
public abstract double getPerimeter();

}

public class Circle extends SHEPE {
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.PI;
}
public double getPerimiter() {
return 2*radius * Matn.PI;

public class Rectangle extends SHEBE{
private double width, length;




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=1ength;

}

public double getArea() {
return length * width;

}

public double getPremiter() {
return 2 -(length + width);

}

public class Square extends -{

private double length;

public double getLength(){
return length;

}

public void setLength(double length) {
this.length=1ength;

}

public double getArea() {
return length * length;

}

public double getPrimeter() {
return 4 * length;
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abstract class Human {
private String name ;
public String getName(){
return name,
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public interface Shape }
double getArea();
double getPerimeter();

:Hoc«]l’
public abstract class Shape {
public abstract double getArea();
public abstract double getPrimeter();
}
:Jbw

public interface Shape {
double getArea();
double getPerimeter();

class Rectangle implements Shape{




private double width, length;

private int color;

public Rectangle(double width, double length, int color){
this.width=width;
this.length=1length;
this.color=color;

}

public int getColor(){
return color;

}

public double getArea(){
return width * length;

}

public double getPerimeter(){
return 2 * (width * length);
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abstract class Rectangle implements Shape{
public double getArea() {
return ..;

e o plil extends o5lgaldS L Koo Lavly 5l lawly S gyl
aled 68l G Sl Wil ges banly SG ©

interface CanRun{
void run();

}

interface CanThink{
void think();

}

interface CanTalk extends CanThink{
void talk();

}

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

}

Gyl lasly aiz b jas 5wl oo WS S uizen (implements)ass” g5lwosly 1) lawly wiz b jho Wlgh g0 oS S @




Gl 00 03,91 15 ke 4o a5 (extends)usles

interface CanFight {
void fight();

}

interface CanSwim {
void swim();

}

interface CanFly() {
void fly();

}

Class ActionCharacter {
private String name;
Public String getName() {

return name;

}

class Hero extends ActionCharacter implements CanFight, CanSwim, CanFly{
public void swim(){}
public void fly(){}
public void fight(){}

Cwl bale € olul slay JJoy 5 s pe)l

interface A{ void f(); }
interface B{ int f(); }
abstract class C implements A,B{} //H_ololslas JJu cul bale

3,l05 0929 Jawly 4o (Constructor) ouijln oy o Sl
S o o0bel 1y 5 i adgl Crdg 0053l 33 g (Property b Field)icsl = o sla 559 adsl 20 ,lade oaijle o 1)
WS g0 G |y s b Sl Laulg Ll

sl aiagly b alawly a4 Lo slaaie ¢ o (WS b Y] oo conl g

S9d oo 4105 (Default Method) o ,8 s Wi daaie oyl 4y a5 .all ails elpil ;8 slaais wilgiw lawly G axy a4y Algl> 5l

(e]

o

interface Person {
Date getBirthDate(); //cwl _ell e oy
default Integer age(){
long diff = new Date().getTime()-getBirthDate().getTime();
return (int) (diff / (1000L*60*60*24*365));

i (P.2.0.Y

o ) Lasly S 50 iie So iy

gy walg> final g static g Public : sed &g o3lgandS ilah yads e Gy ya8 i Lawly (o )31

o




Interface Humans{

int MAX_AGE=150; //public static final int MAX_AGE=150;

annotation (#.Y

09 o A4S 39 o ST @ SIS L aS (o Sasl> pogie 4
Nl oluma; Metadata iy
W3 oo 0yl b e by T G Ggely (Pt
el fm BLAS 0sos
:Jlie
@Override  ©
(3 YDl oo die S ayyes 3l LS @
Sgis oo Override (WIS ol 5l ool aite ol &S S (o s pas @
S5 0 JleolS jo s 591 o @SS Override |) e w0 4y SIS jg0 cpl 0 ™




[ yb goto sk lw] Data Structure and Containers (Y Jué

w5 nJpor dnasgarmo o] elsil Jio ola IS £els5 85 L5 (5 eSS sl oite DUl Iyl
el (Data Structure) ools Hlaizle G da WS (ol 51 S5 ;0 @
Gl sl (6,l0455 (51 (container) G b G wooly yleislu diges 2 ®
ve g il pe 500 Elgil 4 has gt wiile 09 o (Slutdy po D)L S sLdl (g9, » ok sl g DU 0
sgleizle oS Hlalauly g o WIS 5l slabulS o el Java collections framework : sl jglats pl 4 lgl> a57 U @
QS o ol |y alizes ools
lo,lsls Koo o5 5 ArrayList al5 g al,] a5 L5 5,50 J>ol, 5 Cowl o] 9340 glaie sl glite lanl gl Il 0 @
Sl
el 0 00,51 Wdesls laislo JS5 5 lawods py ,0 @
QS oo Jos sbedl o b aiiles :Collection  ©
LinkedList g ArrayList g array ,.la :List u
o g HashSet ,.lai:Set ®
O g Key lade Jgl (gt a5 Sl (U995 oz 9n) 0o 99 J9i S oo Joo sl sl A Ly Jgoor wiilon :Map - ©
Sl Value [lage pgo
o,e L Arraylist | LinkedList L map aules s> slacd b 5l Soz ,o double gint Jio asl ools gloil ippen s aisS @
Amles oolaiul Double L Integer (ygzes (5 polis 5l double L int glx wub eolaiwl gl g aines oolatul LB

ArraylList g Array ;o S awlic  °
Array o
<&l cond Primitive Data 31 )ls5 o5 Arraylist jo a5 50,0 double gint ,.la5 adgl osls glgl 5l eolaswl oSGl ™
Arraylist 4 coed yiios performance L o5 ®
ArrayList o
Connd )3 gzt gy O jgo 4 Ll (0 5 (o5 5 a8lol sisle Cans )T j0 a8 UG g oo «l)) @

Collection (Y.

A lgl> s javautil Collection lawlg, ; Set g List Lawly  ®

el 00l 00,91 15,0 Collection wpe slavie | Sy

int size();

boolean isEmpty();

boolean contains(Object o);
boolean add(E e);

boolean remove(Object 0);
void clear();

el 5 UG 4 Collection loges  ®




Collection

A

Set

ArrayList

LinkedList

List g set ol wolai(Y.).\

3l 392 Set jo (61,0 ¢ ob wiid pleie Set S s sl

WS (503 (5 et Aoz 095 Al Asgazme 4 (6,0 (Al S W S]
(equals wie wlwlyp) sl il dcgomme 39290 slacl 51 (SO L aS dr g )|,STe o3
3,0 8925 o LB}J Set slacl o 5yl ey List glacl

\cS)

3,0l S )5 sl b ST gaie e Set ey
la List yo Jg ue )l getd) e « Set lauly jo e

0,005 092 Set ;o v 5 0)lge Jie (6,50 oo

o

set(int index, E element)
int indexOf(Object o)

int lastIndexOf(Object o)
remove(int index)

Gl 00,5 g5lwools 1y o] (slaaie g odwl ArrayList a5 sls sg2-g List lsie e interface b lawly 5

List dawlg (V.Y

A3l o Collection g4 5l cand ools ylezsles

interface List<E> {

int size();

boolean isEmpty();

boolean contains(Object 0);
boolean add(E e);

boolean remove(Object o0);
void clear();




E get(int index);

E set(int index, E element);

void add(int index, E element);

E remove(int index);

int indexOf(Object o0);

int lastIndexOf(Object o);

List<E> subList(int fromIndex, int toIndex);

}

Array (v A8

A €g53 Sy 3 ooy (pl dan aS w2 4y L e slaosls 5l glacgass 1y pos

Dby o)l sgzs all Jsb Gl sl Gl 5 05800 rme sl ple po el 5 LS e ol oy el b il )T b 0
o S sb,tsls

Sgd oo E9 % yro 3 il g 358 o0 odpal S b sl )] o jate o (o o )led

S5l g0 0ld sl aladl o iy e @ 4] jolie @

Bgd o 0,3 Heap plo ababl> 5 idu j0 clodl dod Jio g conl e o SO @Blg,0 al,l 2 @

al,l polie S B> (Size) al,)] ple Job iul38l sl conl Cou (oS Gl 0,5 Jaie cas placosgaze al,] o

omled oo oolitul 5 by 5l ] i a5 (6l

string[] strs; # ol al)] il gleiod @ gl )l SO Gyl S m

Person[] people; # ol al)] il gleiod @ gl )l SO € P o

people = new Person[5]; # ol g gy (ol &S (alabls > LU uli,o uolaid u;g)ql)'l o il e i S ol
float[] RealNumber = new fload[10]; # Cuwl cigld dac Vv (ggl> oS @)l o s b S ol

int[] array = new int[10]; #romo 330 g4 5l paie Vo b 4l G sl

int array[] = new int[10]; #ruouo da g5 3l pais V- lgc\,{l)i S sl

int[1[1 matrix = {{1,2},{8,4}} #.am 9> 4l sl

char[] array = {€a’ , ‘s’ , ‘t’ };

S Azgi p oS askad

Student[] students; # 39 0,53 ol 2 all o a ol )l cunl 15 a5 o piio Wy cm Codguinl 955 (slaul e glo IS, sl
students=new student[4]; # [absls > al)] s jl s e b Sollacasgsinl (cly (gl F gl )abisls )3 eSS sl

#ol 0ad 03> 1 SBY e wydl w31 0,Lil T 4 YL bad € puidgud aSi) 4
students[@]=new Student(); # 3,5 aalss o)lil Cunl Lds o 5 S oS dadls > Sl wul JU 9STen o5 SBF )] g5 )
students[@].setName("ALi"); # s b glp ie &y

e el ) 9o (g o0 pjuSankd 4 axgily




Student[] students;

students = new Student[4]:
students[0] = new Student():
students[0] . setName ("Ali") ;

students h

String ,_,u”(v a4

Canlaid § 18 oo (LS oS sl oo ST 5l glac oo String b akl
<l Reference Datatype gg 3l juice S String 4l ,o
Sl a4 gl | Sop adlge o Stringl] s 51l TS e
Sl €Nt oo P addie o dntl] G 5l slal)T o
Cowl s ol S a8lg o String azs, o

String str = "salam bar Hossein";

char ch = str.charAt(0);

int i = str.indexOf("Salam");

int j = str.lastIndexOf("Salam");

String str2 = str + "mazloom" + ij;

String str3 = str.replace("salam", "Hi");

A.,.,.S‘SA o)LM:| ;lSM’ k—i’4-'5~>;‘°t55)—~m‘5~’-* wa@fdwséw@é;o)ulnstrlng u)l.,.csé ngLM.JLJWm

1) String s; # (500 s b 4 gl )l ol abasls oyl ()l SS) ol jpuisio 4y abadls 5| Liso jolass]
2) s= new String("ALi"); # ol psie & o) glo)) ai,5p 9 Mas £ B 2l
3) String t= new String("Taghi"); # e ) ¢ o abibls ool (6)l1055 aoldl y3 g puiiie 4 ababls 5| iso olais!

4) s=t; #3,l gl )l 5 yuiie a5 Lyl Glod 4 ol e €elsyl o i

Sl oo by 3 IS 50 YU papie
Gl 00 03,91 105 50 4S5l g9 Il 0 oyt adgs LSl =

System.out.println(MessageFormat.format("Name:{@} , FamilyName: {1}",name,familyName);
System.out.println(String.format("Name:%s , FamilyName: %s",name,familyName);




_ cl—m

eString t;
et = new String(“Taghi”) ;

 Il——prm

41,7 & Collection Jswwi(Y.Y.\.Y

S o Byme wlyT 4 has sl to Array sl L ae g0 Collection Lauly
) e 5l oolawl bz gl g

Object[ ] toArray()

S polro 411)'\).3 sl o28lg £95 o i (pay S o boS e Object 5l 4.11)] SO ) Cawpgd 90,5 oo 5wl we ol

1y o 3l oolaul b 1pgd 5o,y

T[] toArray(T[] a)

Sgdise Jluyl yielily laie 4y sLosl ) 6‘4-.'.‘)1 gy ol 5o
Sl 00l astioe ools &g 5! A Spolade ®
Sjlwse iz pled 3l wos 4.3.1)1 So i Fg oS o p 1y Glos sl asile Las 3 ojlail a4y jlais a0 el )by S

ArraylList<Integer> list = new ArraylList<Integer>();
list.add(new Integer(5));
list.add(new Integer(4));
list.add(new Integer(3));

Object[] array = list.toArray();
for (Object object : array) {
Integer i = (Integer) object;
System.out.println(i);
}
Integer[] array2 = list.toArray(new Integer[list.size()]);
for (Integer i : array2)




System.out.println(i);
Integer[] array3 = list.toArray(new Integer[0]);
for (Integer i : array3)

System.out.println(i);

Arraylist U.MS(V Yy

o, Ll 8 javaustilArrayList y.ww. ;o

okl 3,90 l 5l eolaiwl il [aix 4,1 G slaws pliaad o5 Slog Mo Syl 3929 o1y )] Jsb ple pois el a5 (]
bl o

S o5 b LSl S (nl 4 polie puilioe s90 4 g Sl Il s

SIS Cand O sli don Ygone).o,S ailal T & lgiee |y el 51 gg5 ,2 a5 o Losl 51 8,1 students = & 5 Jle o
(bl oo lie >

ArrayList students = new ArrayList();
students.add(new Student("Ali Alavi"));
students.add(new Student("Taghi Taghavi"));
students.remove(0);

Sls 4S5 1y Galises glgil 5l SLetl B)L Sy 4 wups 03] autlsS oi Ysoro s

ArraylList s = new ArrayList();

s.add(new Student("Ali Alavi"));

s.add("Taghi Taghavi"); /75445 03wl 956 oyl 51 &S 2945 0l Aoy
s.add(new Object()); /17395 03wl 955 ol 5l 4S 26 a5 Ao g

A&AOPQ |) Student U;JMS ;lﬁ.w‘)“s‘.m.hj).l) JlM )JJAJQQMU QP L‘)B)é 9@‘&5.:..\4.:‘5.,.@ LQWM.I

ArrayList<Student> students = new ArrayList<Student>(); //35,5 03538l €Cidgiwh slsl LU badd Cond oyl 4
Eample:
students.add(new Student("Ali Alavi"));
students.add(new Student("Taghi Taghavi"));
students.remove(®); /]l 0l asg}él Cand Cﬁl PUPLY 5o L},.J5| (e o 5 X
students.remove(new Student("Behrooz MohammadiNasab")); // Cuwd jls o cpin Bl
Student stud = students.get(8); // ol s b S @ oliwd
System.out.println(stud);
Limitation:
students.add("Taghi Taghavi"); /1 B 23,5 3Ll codguinl WIS b Ladd g wules adls) 4y males oo
students.add(new Object()); 77 B 33,5 68lsl cosgenl (oIS 1l hid g gwled adlil eyl meilyy oo




WS 0,3 1) String 4l g65 LSl 51 sinsd 55 Jlo jo a5 auS asie |) 095 (9,0 sLdl g5 wilgie oo @

ArrayList<String> names = new ArrayList<String>();
names.add("Ali Alavi");

names.add("Taghi Taghavi");

names.remove(0);

names.remove("Ali Alavi");

String nm = names.get(0);

System.out.println(nm);

el sus (g5lwooly al,T SeS @ a5 Cnn o] Arraylist adlss ®
L performance ials cow aiulezml sbo o5 cpl 5 wigd oo o5 L8 al> 0 gam sboails (Arraylist gac S Bi> gl ®
Rebse 2L
Gl e e S oy] U3 polie 51 G yo il slosl 5 8,1 ArrayList cawd  ®
A,S L8 ArrayList o aulys e (primitive types) gl ools glsil ©
3,18 3925 o2 (.. g Set g Linked List Jio) locd b glyil nlo ol codgame oul - ©
2,5 5925 dod b alex 5l (generics) ple glgl dan (gl Codgase cpl &Bly ;o O

3,05 0929 1,1 (6l Cadgame oyl

Arraylist<int> 78 OWmENH
int[] /1 4 ol uono
Sl 50,8 5 Arraylist (WS (fgazme o ®
w su“(v-*-'-‘
int size() /] Canypd Job
boolean isEmpty() /1y b ol JB o
boolean contains(Object o) 1] Cuawyhd 33 43> 550 5 b 2959
add(E e) 11 88 o L] Cunypd 4 guas S
remove(Object o) /1 &S o Bl Canypd il uae S
remove(int index) /1 &S o Blo |y (i ja0 sl o)laus b (suae
clear() /1 &S o Bl |y Cunppd sliel aon
get(int index) // .b].))fuo).: I) w.ul ).L'z;.))}‘o u,w.bl ) oS L.S?“AC
int indexOf(Object o) /1 S5 oy ly 500 guae il oledds

g 5 sl oads g el List Lawly 51 Koo YU oo g wil s javautilList Lawlg 51 WS 55 G Arraylist #dlg,s @
Sl 00 (55lwosly ArrayList uIS

public class ArrayList<E> implements List<E>

e




List<String> list = new ArrayList<String>();
Scanner scanner = new Scanner(System.in);
while(true){
String input = scanner.next();
if(input.equalsIgnoreCase("exit"))
break;
list.add(input);
}
if(list .isEmpty()){
System.out.println("No string entered");
}else{
System.out.println(list .size());
if(list .contains("Ali"))
System.out.println("Ali Found!");
for (String s : list) {
System.out.println(s);

ArrayList 4 &1,T Joi (Y.Y.Y.Y

String[] strings = {"ali", "taghi"};
ArraylList<String> list = new ArrayList<String>();
for (String str : strings)

list.add(str);

a1 ,T & ArrayList Jsoi(V.Y.Y.¥

String[] array = new String[list.size()];
for (int i = @; i < array.length; i++)
array[i] = list.get(i);

(Linked List) g g cund (Y.Y.V

Syls e a5 1) som gae (gl b wyo]) Jome e 8 gac o aSl 05,5 od 1,8 alabl> 10 o e Sy Lacl den sl )] M5
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newNode newNode

37 37| @
»>12| —>»99| e» H>12 99| e
node node.next node node.next

A.:Sc)ua‘ G ;Gzy‘@,ﬁyzs}f%ul Cn8lS w)p)‘wd» ‘_g|).3

12| e f>{99] e >{37] e >

node node.next node._next.next
e L

12| < | [o3 -—+
il

node ode. node._next.next

Sl 0as (g 5lwosly lgl> o javautilLinkedList WM co
add « get « aiils «,lo 1) List ppe slodin don .l 05,5 (g5lwosly 1) List laulg ArrayList aiils oo Linked List )
el ArrayList aliw Linked List o 5,15 0956 ol ol ... g remove

LinkedList<Double> grades = new LinkedList<Double>();
grades.add(new Double(18.5));
grades.add(new Double(19.5));
grades.add(new Double(17.5));
for (Double d : grades)
System.out.println(d);

HES N S )‘| JL.A

List<String> list = new LinkedList<String>();

list.add("Ali");

list.add("Taghi");

System.out.println(list.get(1));

list.remove("Taghi");

for (String string : list) {
System.out.println(string);

Ayl gglaie (gjlwosly Ll wles,S ooy |, List lawlg ArrayList ¢ Linked List sl oS
el (359w Cennd G AL s 4,1 G Linked List ya 9,0
D5 olaiw] (gaigm Cannd 3l el gy oyl Cennd o remove gadd goli; slass a5 Sl o
29 (5 5Lwooly ArrayList goi 5l Cunl s 0,18 3925 (Ll 5l oolaiwll) yolic 4y gl 8 pw iws a5 LK )0
e | Gl b g paie 4 B wisd Giolow b paie | guigm Cond ;o (Jg cunl o5 ArrayList o getd) sl,z! e
05 |yl yim ps U 0l oolainl (saign cund 31,56 slagla )l bl el gy 3 oS )0

for(int i1=0;1i<1000000;i++){
for(int j=0;3j<100;j++)




list.add(@, new Object());
for(int j=0;3j<100;j++)
list.remove(0);

505 92y o 5 Ll (s Logy) a5 polatte s o (solows el SLusl, ) Cacgamed sline 4
Ll (o 2y (g (Slowlore jl) 05 (o0 S | wasa gae (035 6155 03 i | degerme 4 (5,55 pae (135581 o5l Set
(PBrae dbdl> 2al5) WS (5T sl alidl> (23 j0n 5] Wil o
et ol o0 b ) acgezma 90 e

A5l oo Collection g4 51 Set ools yloizLos

[45 goxo] Setdawlg (V.Y

{1) 2,3,1,4, 2} = {4) 3,2, 1}

HashSet 1S (V.Y.)

il el 00,5 (g5lwonly |y javautilSet s ;o Set lawlg HashSet WS

HashSet<String> set= new HashSet<String>();

set.add("Ali");
set.add("Taghi");
set.add("Naghi");

s

Set<String> set = new HashSet<String>();

set.add("Ali");

set.add("Taghi");

set.add("Taghi");

set.add("Ali");

set.add("Taghi");

System.out.println(set.size());

for (String str : set)
System.out.println(str);

set.remove("Ali");

System.out.println(set.contains("Ali"));

System.out.println(set.contains("Taghi"));

set.clear();

System.out.println(set.size());

// OUTPUT:

// OUTPUT:

// OUTPUT:
// OUTPUT:

// OUTPUT:

Taghi "\n" Ali

False
True
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Cowes Collection ggi 5l MAP S5 aS 09 azg5 &L .o,le I 8 javautilMap jws ;o MAP Laulg

<l Value ,lais

)l (5SS S s LSS (adS) sl g (sliae
2l 6yl S5 el (San (olie) pgo (g slas]

el s BB g3 g 9 Jol g £98

G polie 5ol oolaul (gly g dics oolawl LB o> slacs,b 5| Soze o double gint Jio adgl cols glol 2o s 4SS

double L int & 5 uules oolaiwl Double U Integer jsxon

@ ol i olasl g4 5l (g )] polie b Value g as, g5 51 (Jgl o)) Key a8 el map g4 51 e o o mp :Jlw

i a4y ad ) 5l Bl aS caS 0gd oo (Sle

Map<String, Double> mp;

Cgzmiily 4y oo Slael 51 ilor ¢ JLo

Map<Integer, Student> mp;

Map lkwlg 4 2

public interface Map<K,V> {

V get(Object key);

V put(K key, V value);

int size();

boolean isEmpty();

boolean containsKey(Object key);
boolean containsValue(Object value);
V remove(Object key);

void putAll(Map m);

void clear();

Set<K> keySet();

Collection<V> values();

}




HashMap w5 (V.

Sl ools Jlslu Lawly pl a4y g sl 00,5 implement |, map L.ls javautilHashMap S ©

31oS adey S lgioe ol o a5 samly 0 iSasS 0 (g5lwoesly sl o0 HashMap (WS L 1) cache gg5 oy ool lgl> 0 @
555 oo )18 ool 5,50 (55500 JFIo Gl S 0 45 5500 lade 5 pb 45 .l Static HashMap .S

bl gl 5 oS askad 4

Map<Integer, String> map = new HashMap<Integer, String>();
map.put(87300876, "Ali Alavi");

map.put(87234431, "Taghi Taghavi");

map.put (87300876, "Naghi Naghavi");

String name = map.get(87300876);

System.out.println(name); // Naghi Naghavi
System.out.println(map.get(87234431)); // Taghi Taghavi

Cowl 0uls solazwl int 3l Integer gl> 4, YL oS ;o ®
Slade put 2l awgs glaccand ey (@Uto BoXing) ogi o ploxl JS0g5 & jga amy 44 O 4> 5lInteger «int o ©
Cowl 00uis 423 )5 g )| £9.590 (pl @Uto Boxing bl 5 054y ol ouls ool (AVY - - AYS See) int oo

asl g 0 Wl java collections framework gla WS don jo oolatwl 3,90 95 @

put(v.é.\

338 o0 Dygo PUE SaS L jlade sy 0
Sgdb co Bl 0lS ] (L3 Jlade :agd adloI map o 4 6,5 oS b gyl ST
:Jbw

Map<Integer, String> map = new HashMap<Integer, String>();
map.put(76, "Ali")

map.put(31, "Taghi")

map.put(76, "Naghi") // 76: Naghi

asboads (g3lwesly Student (WS ;o 95 4 hashCode gequals glaaio a5 &S oo )15 Cewyd b yd 4 asly ) i Jbe

Map<Student, Double> map = new HashMap<Student, Double>();
map.put(new Student("Ali Alavi"), new Double(18.76));
map.put(new Student("Taghi Taghavi"), new Double(15.43));
map.put(new Student("Naghi Naghavi"), new Double(17.26));
map.put(new Student("Naghi Naghavi"), new Double(15.26));
map.remove(new Student("Naghi Naghavi"));

Double grade = map.get(new Student("Taghi Taghavi"));
System.out.println("Grade of Taghi=" + grade);

for (Student student : map.keySet())
System.out.println(student.toString());




Double totalSum = 0.9;
for (Double avg : map.values())
totalSum += avg;

System.out.println("Average = " + (totalSum / map.size()));

Iterator Lwlg (V.7

Zewl 03,57 5 5l Iterable lawlg i« Collection Lawly — ®
aws Iterable Xos e Set g bs List oulply  ®

I Iterable |

D

I Collection |

o

| set | | List |
&b Sew Lo collection g laayl,l sl, foreach wa a4 0 lgl> 51 ©

Examplel:
int[] array = {1,2,3,7};
for (int i : array)
System.out.println(i);
Example2:
List<Integer> list ;

for (Integer i : list)
System.out.println(i);

3,18 50 oo, ,l5 5 5)ls gz g lisren Sl ().l oo plxil lacollection (g, (sisley, iterator oS L O o> 51 L3
:Jbw

List<Integer> list = ... ;
Iterator<Integer> iterator = list.iterator();
while(iterator.hasNext()){
Integer i = iterator.next();
System.out.println(i);

D9 ooy o S L gl apo slaaseus jo foreach Sl b o o a5 Iterator luwlg

public interface Iterator<g> {
boolean hasNext();
Eonext(); //m &> 4 (b,




void remove();
Iterator<T> iterator();

S oo (6 sl | Iterator o Collection acgeze s slalawly @

public interface Collection<E> extends Iterable<E> {..}

Iterator wo(Y.7.\
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List<Integer> list = new ArrayList<Integer>();
for(int i=0;i<10;i++)
list.add(i);

Iterator<Integer> iterator = list.iterator();
while(iterator.hasNext()){
Integer value = iterator.next();
if(value%2==0)

iterator.remove();

}
System.out.println(list.size()); // OUTPUT: 5
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Collection<String> c = new ArrayList<String>();
Iterator<String> itr = c.iterator();
c.add("An object"); /] 395 pinali €1 5 45 595 o caw bas
11 3530 y9) e LG g5y Galow 4355 52
string s = itr.next(); //B col pinel € S 15 340 0 b 59 o

Ll e |, for dal> ] SeS' L aS sliterator § puS oo il o Uas bas ol g9, remove wie gl 5l am alolddl : Jle
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List<String> list = new ArraylList<String>();

list.add("A");

list.add("B");

list.add("C");

for (String s : list)

if(s.equals("A"))
list.remove(s); //B s o pinols Llosss bl Consd 69y » 45 (6,505 (sloygi yool € iSIS 38l s b

/1 Cusl yod dials ¢ g ol ol 5l (S oS
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void removeAli(List<String> list){
for (String string : list)
if(string.startsWith("Ali"))
list.remove(string);

(A lod ool (o9 cnl 51VL Jle oo (U9 > ol igzme JUo

public static void removeAli(List<String> list){
Iterator<String> iterator = list.iterator();
while(iterator.hasNext()) {
String string = iterator.next();
if(string.startsWith("Ali"))
iterator.remove();

(o lod oolistwl (g crl 5V Jle o (pgo) J> ol igmome JUo

public static void removeAli(List<String> list){
for (int i = list.size()-1; i >= 0; i--)
if(list.get(i).startsWith("Ali"))
list.remove(i);
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public interface Comparable<T> {
public int compareTo(T o);

compareTo wwo(Y.Y.\

Wil )5 g0 00e S g A o anslio e el )b LTy (5l 5 o5 CompareTo o6 ©
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class java.util.Date implements Comparable<Date>{
public int compareTo(Date anotherDate) {
long thisTime = getMillisOf(this);
long anotherTime = getMillisOf(anotherDate);
return (thisTime<anotherTime ? -1 : (thisTime==anotherTime ? @ : 1));
}
}
Caol o 0dliol 55 S dalad )3 YU WS (60535 gl
//Deprecated Constructors:
Date d1 = new Date(2015, 10, 21);
Date d2 = new Date(2013, 7, 26);
Date d3 = new Date(2013, 7, 26);
System.out.println(dl.compareTo(d2)); // OUTPUT:1
System.out.println(d2.compareTo(dl)); // OUTPUT:-1
System.out.println(d2.compareTo(d3)); // OUTPUT:®@
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ks 1,38 javautilComparator  ,e.e j0 45 u,ls Comparator sly (5,55 laulg
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: Comparator L.l ;L L

public interface Comparator<T> {
int compare(T ol, T 02);

Wgls g0 dunlie 02 b 0500 o 5 CompareTo s Jawgs soeisls g0 5,0 :Student LS ¢!, Comparator : JULw

class Student implements Comparable<Student> {
int age;
double grade;
11 35 (oo S ygeo 0303 i 1 325 duny o
public int compareTo(Student s) {
return (this.grade<s.grade ? -1 : (this.grade == s.grade ? 0 : +1));
}
//Constructor for this class
public Student(int age, double grade) {
this.age = age;
this.grade = grade;

oS oo e ) Gillae bl e 4 pmled dslie s can Sl 0500 s A gl g0 Al ey STl

class StudentComparator implements Comparator<Student>{
11 3y5 0 Sypo G o p dulie
public int compare(Student sl1, Student s2) {
return sl.age<s2.age? -1:(sl.age==s2.age?d : +1);

Sl 3 Billae 398 LIS 51 oolaiulaalsl

StudentComparator comparator = new StudentComparator();
Student s1 = new Student(21, 17.5);




Student s2 = new Student(20, 18.5);
System.out.println(sl.compareTo(s2));

System.out.println(comparator.c
output:

ompare(sl,s2));
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Enum you Cdb>

class Color{
public static final Color
public static final Color
public static final Color
public static final Color
private Color() { }

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

Enum &Jl>

enum Color { BLACK, BLUE, GREEN

, RED }

2,5 pladl 5 UK 4wl 550 cnl 5l ezl (&l

Color color = Color.BLACK;

oglie Jlio

enum Shape { RECTANGLE, CIRCLE,
enum StudentType {BS, MS, PHD }

SQUARE}
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enum Shape {
Rectangle(1),
Circle(2),
Square(3);

private int number;

Shape(int i){
number= i;

}

public int getNumber(){
return number;

}

// osl> &9 "ﬁl 5 D..U)'L.u @U )'l odlawl uoli 0950
/7 odl> g5 cpl 3 05l &b jl edlitwl ol 09z
// kosls &y O’I 5 o,\i)'L.u é:b )I oalésiuwl L)DB 0950

/10335l 5y ya5
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Shape sh = Shape.CIRCLE;
print (sh.getNumber());
sh = Shape.valueOf("CIRCLE");

print(sh.getNumber());

Shape[] array = Shape.values();

for (Shape s : array) {
print(s.name());

}

// Runtime Error:
sh = Shape.valueOf("PYRAMID");
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void Func(Type.. args){..}




void funcl String.. args){.} # my b aud) Lo b S ol opl 4 puls o @b Sled ]y pKin
funci(); #ewl o pjal)] Job
func1("Ali"); #owl S ;4 Jsb
func1("A","B","C","D"); #Chwl)Qe ﬁjAﬂj Jyo

el osliial LB 4yl Sy S5 4 o isS ol a4 Jloyl el @

void Func2(String.. params){
String[] array = params;
System.out.println(array.length);
for(String p : params) {
System.out.println(p);

}

W8 Gl se gy adad g0 o, al,TL varargs ;| eoliiwl oglas @

1) void funcl(String[] args){...}
2) void funcl(String... args){..}

1)
String[] array = {"A","B"};
funcl(array); # Cul JS& ol laid Jol die Sleal8

2) Cunl b Gugideliy Cawd g Conl o 5 JIST dod 4 pgd aie Sl
func2();

func2("A");

func2("A","B");

func2("A","B","C");

func2(array);

Arrays s (Y.\.
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Random random = new Random();

Long[] array = new Long[100];

Arrays.fill(array, 5L);

Long[] copy = Arrays.copyOf(array, 200);

for (int i = 100; i < copy.length; i++)
copy[i] = random.nextLong()%10;

//An unmodifiable list:

List<Integer> asList = Arrays.aslList(1, 2 , 3, 4);

List<Long> asList2 = Arrays.asList(array);

Arrays.sort(array);

int index = Arrays.binarySearch(array, 7L);

int[] a1 = {1,2,3,4};

int[] a2 = {1,2,3,4};

System.out.println(al==a2); // output: false
System.out.println(al.equals(a2)); // output: false
System.out.println(Arrays.equals(al, a2)); // output: true
System.out.println(al); // output: [1@7852e922
System.out.println(al.toString()); // output: [1@7852¢922
System.out.println(Arrays.toString(al)); // output: [1, 2, 3, 4]

Collections w5 (VY.\\
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List<String> list = new ArraylList<String>();
Collections.addAll(list, "A", "Book", "Car", "A"); I
int freq = Collections.frequency(list, "A");
Collections.sort(list);
Comparator<String> comp = new Comparator<String>(){
public int compare(String ol, String o02) {
return ol.length() < o2.length() ? -1 :

(ol.length() == o2.length() ? @ : +1);
}
s

Collections.sort(list, comp); _

Collections.reverse(list);

String min = Collections.min(list);
String max = Collections.max(list);




String max2 = Collections.max(list, comp);

Collections.shuffle(list);
Collections.fill(list, "B");

Generic pls 0315 &g (V.Y

pilas Generic Lol JDK 8 S ol Lol lgl> 4y O ased lale ools @
led bas cond 4 Wl 1y 0,8 L Double g Integer ¢ String s glgil a5 ool (g5lwosly (slae%; ArrayList (WS ©
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ArraylList<String> 1listl = new ArraylList<String>(); # y» g9 )'\ Cond dgel
listl.add("Ali");

OR
ArraylList<Integer> list2 = new ArraylList<Integer>(); #>ie gg 5 o Lges
list2.add(new Integer(2));

Seuds Ly ,a5 ple £45 5l (generic)ple WIS ales Wilgh co s 0,0 WIS L aly SO @
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interface List<E>
List<String> strs; /] W
List<Integer> ints; /] W
List<Student> stus; /] W
List<int> errori; /1 B JlelS s
List<double> error2;  // B Lol lbs
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public class Stack<E> {
private E[] elements;
private int top;
public void push(E pushValue) {
if (top == elements.length - 1)
elements[++top] = pushValue;
}
public E pop() {
if (top ==
return elements[top--];
}
public Stack(int maxsize) {
top = -1;
elements

}

}

// Samplel
Stack<String> sti;
stl = new Stack<String>(10);
stl.push("A");
stl.push("B");

String pl = stl.pop();

// Sample2
Stack<Integer> st2;
st2 = new Stack<Integer>(10);
st2.push(new Integer(1l));
st2.push(new Integer(2));
Integer p2 = st2.pop();
st2.push("A");

-1) throw new EmptyStackException();

(E[]) new Object[maxsize];

throw new FullStackException();

oS el |,
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public class Pair<T1, T2> {
private T1 first;
private T2 second;
public T1 getFirst() {
return first;

}

public void setFirst(T1 first){
this.first = first;

}

public T2 getSecond() {
return second;

}
public void setSecond(T2 second) {




this.second = second;

}

public Pair(T1 first, T2 second) {
this.first = first;
this.second = second;

}
// Samplel
Pair<String, Double> pil;
pl = new Pair<String, Double>("Ali", 19.0);
String name = pl.getFirst();
Double avg = pl.getSecond();
// Sample2
Pair<String, String> p2;
p2 = new Pair<String, String>("Ali", "Alavi");
String fname = p2.getFirst();
String lname = p2.getSecond();

o
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class Node<E> {
E item;
Node<E> next;
Node(E element, Node<E> next) {
this.item = element;
this.next = next;

}

// Samplel
Node<String> last = new Node("Taghi", null);
Node<String> first = new Node("Ali", last);

lol> ple &4 WIS 5 (Y IY.Y

ArrayList OIS 4 2K

class ArrayList<E> implements List<E>
//extends... implements...
{
public int size() {...}
public E get(int index) {...}
public E set(int index, E element) {...}
public boolean add(E e) {...}

}

interface List<E> extends Collection<E> {
int size();
boolean isEmpty();
boolean add(E e);
boolean equals(Object o);




E get(int index);

E set(int index, E element);

void add(int index, E element);

E remove(int index);

List<E> subList(int fromIndex, int toIndex);

ArrayList OIS 4 25

public class HashMap<K,V> implements Map<K,V>

//extends... implements...

{

}
interface Map<K,V> {

int size();

V get(Object key);

V put(K key, V value);
V remove(Object key);
Set<K> keySet();
Collection<V> values();

Pl E95 495 dguxo(V.AY.F
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class NumbersQueue<T extends Number>{..}
inetrface SortedList<E extends Comparable>{..}

class Person{}

11 30les oy ly 25 3)le Sygo ol
NumbersQueue<Integer> n;
NumbersQueue<Double> d;
NumbersQueue<String> s;
NumbersQueue<Person> p;
SortedList<Long> 1;
SortedList<Float> f;
SortedList<String> s;
SortedList<Person> p;

//
//

7wl gusro o b 2ae b
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//
//
//
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ArraylList list = new ArrayList();

list.add("A");

list.add(new Integer(5));
list.add(new Character('#'));

aiws queue o oolaiwl LB (Number las;,8 L) Number g4 5 Slosl dasd ( Jls ol jo ¥ Jleo

class NumbersQueue<T extends Number>{ // b gg ol il b a5 conl (3,8 dga00 dljio dy €aizuS 73
public void enqueue(T o){}
2}

public T dequeue(){.
3

NumbersQueue queue;

queue = new NumbersQueue();
queue.enqueue(new Integer(1l));
queue.enqueue(new Double(3.14));

queue.enqueue("Ali");

11 B 23l sliel g 5l b g 5,55 Sl e 4,
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ArraylList<String> list = new ArraylList<String>(); 11 w35 oo Lasuine |y S il )L\.&L.‘b KV PURT I
ArraylList<String> list = new ArraylList<>(); /1 &S (oo gliian! JololS g Cund (Byme 4 5l Las (gl )

Map<String, List<Student>> map = new HashMap<String, List<Student>>(); // W}JLSALQ.DJJL PP SRCIEL
Map<String, List<Student>> map = new HashMap<>(); 1] G (piy & 3L Dyl ddwus
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Jaledls Jto
class A{}
class B extends A{}
pgocdle Jl
class Box<T> extends B{}
:p gl o
class IntList implements List<Integer>{
public boolean add(Integer e){..}
}
ez el Jlia

interface NumberList<T extends Number> extends List<T>{}

Generic Method b pls sbywio(Y.AY.A
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class ArrayList<E> {
public E get(int index) {...}
public boolean add(E e) {...}
}

WS (Sypro ggi gl plaie wr ) ple (o9 (ilgi (oo 1 95 o S Lol
YU M 0 E 5l d o5 Mo aly Col 00 pnd (IS 395 50 a5 0l 53> 5l pé f5 Wi oo pleggi nl g O

class GenericClass<T>{
public <E> void function(E p1, T p2){}
}

Sl Koo o2 35l 13 ple 8 gla WS 5 a5 Sloaie gl S
Sgu o0 4385 (Generic Method) ple wis dodie cplay @

interface NotGeneric{




public <E> E function(E pl);

:Jbw

class NotGeneric {

public <T> T chooseRandom(T p1l, T p2) {

if(new Random().nextFloat() > 0.5)
return pl;

return p2;

}

public static <E extends Comparable> E max(E pl, E p2){
return pl.compareTo(p2) > @ ? pl : p2;

}

/1 Gl i Syao & Vb WSl ool

String s = new NotGeneric().chooseRandom("A", "B");
Integer num = new NotGeneric().chooseRandom(1, 2);
num = NotGeneric.max(1, 2);

s = NotGeneric.max("A", "B");

(Erasure) g2 JJQT}(V.W&

pas 5l aS Cans LLalS L gl JLLelS Jawss iLeolS loj 4y gy ye 00 oo Jles! (Generic) ple ools glsil (g9, a5 J S
S o Codlye Generic loolaiul ogon o oliiil jg 5

Lzl oy 5o 5 cedls smlsss ogg 12l o yo iyl 51 sl el oy 12l 4 ol g 095 o ploi il o5 ol
0,0 Sledbl (Cawd Class Wgun L LB L ool blalS L jolais) ByteCode ;o 5l .ol aales Bis> s &5 sl
Do o 4185 Erasure (L3, ogou cpl 4 aS s 5 2B S € g8 il )LD

ool QLS5 (byte code o) 5 j5iws oz ;o Goddaer 5 05 Wsd oo e § IS o @ pj b3 ez o (Jle plgie @

ArraylList<String> list = new ArrayList<>();
ArraylList<Integer> list = new ArraylList<>();
ArraylList<Object> list = new ArrayList<>();
ArraylList list = new ArrayList();//raw type

5995 o0 (el Comparable L ez 5 ol ,0 oalds oolaiwl (T) g5 el )by > yo oy SortedList (oS dez 5 j0 1,500 Jls
Cowl LSS (byte code ;o) ) Hehwd dw @ (goaddaz 5 oS daldl jo yioren

class SortedList<T extends Comparable>{}
SortedList<Integer> list = new SortedList<>();
SortedList<String> list = new SortedList<>();
SortedList<Comparable> list = new SortedList<>();




lrools aiwey jo (yogase (1] lej 10) JhlalS 5o el JLLLLE cage p ale slaosls a0 laigsgasms Jlosl iacds> @

e pas Jlacl ple
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11 Jl &ske
class Stack<T>{
void push(T s){}
T pop() {.}
}
/1 py> ole
class Stack{
void push(Object s){}
Object pop() {..}

Sgd oo do i pgd slacs e @ Jol slacs)le 5 e jo i Jlie

/7 Jgl )l
class SortedList<T extends Comparable<T>>{
T[] values;
public void add(T o){..}
}
/1 py ole
class SortedList{
Comparable[] values;
public void add(Comparable o0){..}

}
D9 o0 oz i pgd Sl le 4 Jsl sla,le 15 Jls yo 1 Jbw
/1 Jsl )l
static <E extends Comparable<E>> E max(E pl, E p2){..}
/1 pg> &yle
static Comparable max(Comparable pl, Comparable p2){..}
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List<String>
List<Integer>

(instanceof s new i | >l Loy Ollas Yool (Sen s €eg yialb» (g9, o Ollas dzl ley 0 @
Sl Yo s €egi el LY 5l (new oS L) (giludiges  ®




class Name<T>{
T ref = new T(); // B Lol les
}

T[] elements = new T[size]; // K blolS slas

G Slg>1,8 b8 e el )l (g9, » instanceof Xlae

if(o instanceof T);

S (s G5l i ) Sl ke iy

private static T obj;

s 5 ple g5 31 4T slomsl i 03 1, £ yiol by S

Stack<String>[] s = new Stack<String>[8]; 78 | DololS (sllas
Stack[] t = new Stack[8]; 11 ¥ JolelS sl o

St 5San £ el )by (lgie 4y (primitives) adsl ools glsil 51 oolainl

Stack<int> s; // f§ JlelS clas

3,105 0525 ple £95 (sl instanceof Sl cegi ol )l yunsd O j90 40

if(o instanceof Stack<String>); /1 B Lol clas
if(o instanceof Stack); /1 4 blelS slas o

Oilply i 6 pes I Throwable 1 ailgs coi ple WIS S 058 oolaiwl (exception) Liciw! laie a4 wilgs oo ple WIS S
0,5 (catch) ¢l ;o b (throw) by olgi coi 1) ple g4 5 o

class GenExc<T> extends Exception {} // I & syntax error

0,8 ool Lizul Ojg0 4 olgi oo (ple 45 095 5l i g) €g g5 il )b 51 4l

class Generic<T extends Exception> {
void f() throws T {..}
<E extends Throwable> void g() throws E {..}

}




299 pao SIS g blawlg (5 9 590 (V.Y

SortedSet Ly Set e A gatme S
TreeSet oW SortedSet ol ool 0 S wlul 4S5 e degeme S
SortedMap Ll Map Sl Lo LisloaldS bl g aS (Jauz) el S
TreeMap oS SortedMap o ooly o b aS (S il ) (o5 e il
Queue Ly Collection (FIFO) sl 5l cam SO
PriorityQueue | IS Queue Gladl o 5 g awglie bl ) Jlocuglyl can S
Stack oIS Vector (LIFO) sbasl 5l aziy SO
< <Interface>>
Collection
7} extends <<Interface>>
<<Interface>> List
Set
<<Interface>> AN .
. L Queue 1 Ta
s ] ¥ | -~
£ 7 | s
e ! [|5 , ' ArrayList
’ <<Interface>> |, ' Vector
HashSet SortedSet 1 implements < <Interface=> '
'I Deque Ir
~
g 1 . a
r [ \\ 1 |
TreeSet LinkedHashSet '\ | Stack
I
IJ}nhadest
< <Interface >>
Map Object
T4 b
P / Y < <Interface>>
e K " SortedMap
/I,’ r‘l; \t\ D
HashTahle ’ IJnk;adH;shHap HashMap Tr;aHap
Arrays Collections
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(Synchronized Collections) uxiws synchronized s ,b 51 >

Sl ol e jan thread wiz ;o ol 5l eslaznl a5 oladd,bs
(thread Eoww 45 az>l,0) thread-safe sls WS

Concurrent Hash Map 4 Vector Jis

AiSS ool L) 5l eanns WS sl 51 le e ool 4y (g3Ls ST

(Unmodifiable Collections) siws pusxi LB,.8 bbb 5,

(G a0 Lael (53,5 0L 5905) oS oo | o] (slael quilgs o aib

o

(e]

o

(e]
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List<String> unmodl = Arrays.asList("A", "B");
List<String> modl = new ArrayList<>(unmodl);

Collection<String> unmod2

= Collections.unmodifiableCollection(modl);

st ol pKin (generic) ple g5 S5 pas Gl i(am 4 Y lgls jNaisS

List<String> mylistl = new ArrayList<String>();
List<String> mylist2 = new ArrayList<>();

Set<Integer> setl = new HashSet<Integer>();

Set<Integer> set2

Map<String, Integer> m2 =
Map<String, Integer> ml =

new HashSet<>();

new HashMap<String, Integer>();
new HashMap<>();




Stream (A Juad

ol 1y S0 4y ool o zly (69959 £95 4w ®
(Standard Input)s Jlasbiwl (659,4 o

el Systemin U Scanner l oolawl lgl> )0 oolazwl ool of, ™

(Standard Output)s labi! =>g,5 o
(Standard Error)s Jaitiul o)l (9,5 ©

g9 I Systemin sla 5,9  ®

S lliwl 2,5 30 ialed

System.out.println("")
System.out.println(variable)

System.out.format("min double = %5.2f", floatVariable); #s,liclslicl jils oy cuslio Cuoyd

Sl oa 03,91 o3 50 lag)T 5l (B0 a5 sl zrhae (295 9 (6999 Sons Ggalpm ol )3 g0l sla IS

Scanner class (A.\

Pz 1 pdlety S e Bl 0,8 ce leans, (b3l g 2L ,0 sl g9yl )3 javautilScanner s ;o (WS )l

S 2Bl s )5 5l glael

Scanner scaner = new Scanner(System.in);

String line = scaner.nextLine(); # n)l5 jl aus, cél
int i = scaner.nextInt(); #,,5 ;| meanlsae cél )
double d = scaner.nextDouble(); #,,8 ;| bbb sse ¢l

S S s Reader 4 b Input Stream glsil L wilgs oo Scanner (oIS

= new Scanner("1l.txt");
= new Scanner(new File("1.txt"));
= new Scanner(new FileInputStream("1.txt"));

n nu nu wn

= new Scanner(new FileReader("1l.txt"));
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Exception Object (1.9

Ol 4 a8 548 o Js92 JVMa, «Exception Object» b «Lizule » « Exception slas, alSoe 5 cowl = o S5 cbiiul ,o
g g0 4385 «Throwing Exception» | «Lizulob ,,»
Wl 5 9)lg0 udis Sledbl ol «liculs o»

s pliy  ©

s £ (ygalpm Sledbl O

sl ools 7, o1 jo slzmal as asb 5l o ojleis ©
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<L printStackTrace ; getStackTrace laaic 05,5 jsue ool jl sl a5 oladis acgoxe :Stack Trace  ©

355l o0 pl 8 «liuls o> 5 b 5l Sledlbl 4 s yiws

public class StackTrace {
public static void main(String[] args) {
try{
(O
}catch(Exception e){
e.printStackTrace();

}

}

private static void f(){
g(0);

}

private static void g(){
throw new NullPointerException();
}

}
OUTPUT:




java. lang.NullPointerException
at Third.g(Third.java:18)

at Third.f(Third.java:13)

at Third.main(Third.java:5)

WW> Class Exception dbw!(].1.1

A javalangException « IS s 5l gleols sla IS Y,w Qa> OIS
sl (catch) cél o consg o b (throw) Qb Coxsy )0 wilys oo o
(bl adls (egite sladie 5 (Shg cosjlu ailgi oo LS des Jio 4Ll (s raitie g oS sla Ty g laate  ©
s (U pliy <l o)ans, bl bossjlo o5 el g ol o Vgons O

public class IOException extends Exception {
public IOException() {
super();
}
public IOException(String message) {
super(message);

: I0Exception WS ;| oolacwl og2u 31 Jlie

if(...)
throw new IOException();
if(...)
throw new IOException("Internal state failure");

:Jbwo
class BadIranianNationalID extends Exception {}
try {
if (input.length()!=10) {
throw new BadIranianNationallID();
}
System.out.println("Accept NationallD.");
} catch (BadIranianNationalID e) {
System.out.println("Bad ID!");
}
:Jbwo

public static Integer getYear(String day) throws Exception {
if (day == null)




throw new NullPointerException();
if (day.length() == @)

throw new EmptyValueException();
if (!matchesDateFormat(day))

throw new MalformedValueException();
String yearString = day.substring(e, 4);
int year = Integer.parselnt(yearString);
return year;

private static boolean matchesDateFormat(String input) {...}

Unchecked Exception L, Checked Exception |, ;)] £55 ol oo Jles & y50,0 iz Exception (oIS s sl ol5on
IRVEXR
a2 ,l,8 Exception &j5,8 |, asa> S ¢ Checked Exception  ©
a2 ,l,8 RuntimeException uij,8 |, sya> WS ¢ Unchecked Exception o
ECSUARCRVER SYINAPRECSE SN JNEINCRN SR
a2 |, RuntimeException uij,8 |, sas oS 5 pl sl

Exception Handling Framework (‘l.f

boslizsiwl Cu e g (0)155 9 paededd 5o e smagitaly lp (o058
3 SS&5 lallas 2o pae slacSsh g anliy Lol day b 0gd oo s
3 sSe 0 Wie 10,05 Sjgo aslig 51 Koo ol 50 el Josll nSe g a0 25 asliy 5l cide G o Uas conl (See O
Slosges Slg=13 1, T a5 Slaate
2 yS Dygo o e g9 (ygalym (olE (gilwosly g ballas (0903 (aains 5 (gateg S (G
[ bl g5 oo ol plo cul Ogliine Gro s las? 5 € LB Huiles a8 Uy g4 Nt Wyl ey Ll L

try {
Commands;

}catch (ArithmeticException el) {
Handler;

}catch (ArrayIndexOutOfBoundsException e2) {
Handler;

}catch(lOException e3){
Handler;

}catch( SQLException e4){
Handler;

}catch(ClassCastException | NullPointerException es){
Handler;

}catch(Exception e){
Handler;




ol ouds el catch cpass ST
oS Ly Lzl g6 o] 51 €IS 1 (G pgo cateh 1o quilgs cas o1 w09 eudais Ll g45 S Jol catch o 51 ©
S ys03 pgd Sok ol 5 8l 0 Sob )] lawgy sl 45,5 il gom oS 5l 5 g b sl sk g ©
sl walgss o5l Loy 4 Unreachable catch block g, laylyds > 0 ©

1wl 00U uLu 89,49.0 LJ‘" J") JL.A )Q o

try {
int a = Integer.parselnt(args[0]);
int b = Integer.parselnt(args[1]);
System.out.println(a/b);
} catch (Exception ex) {
//..
} catch (ARREYIRAEXONEOFBOUNGSERERBEIOH <) { //B 1y Sok () & 5 il Yl ol Loy lalitnal ales | 530
//..
}
/1581 321555 5 ISt 355 3Rl i STV Jlie 4

03,8 |y (aiS oo U throws (S 4 aS)ls Exception ol o,la ol wgd co OVerride o553 (WS 5,0 gaie 51 @

Seles c o5 QU gl Al 5l (6t slasliinal ol 3> S 5 (S il

N Jle
class Parent{
void f£(){} 11 Lzl ot 9k
}
class Child extends Parent{
void f()throws Exception{} //H coul 03,8 oo clisul £55,8 Jg 03,55 oo slitsl g Wy WwMS 155
}
¥ Lo
class Parent{
void f() throws ArithmeticException{} /1 Lzl g8 S glois Copio
}
class Child extends Parent{
void f() throws ArithmeticException, IOException{} //I tﬂw]&9§9)CQﬁJA
}
¥ Jlo

class Parent{
void f()throws ArithmeticException{} // ol go jl bl
}
class Child extends Parent{
void f() throws Exception{} // f culori cupio gple g 3l cliiul et

}

¥ Jlw




class Parent{

void f() throws Exception{}
}
class Child extends Parent{

void f() throws ArithmeticException{}
3

11 593 Ho%

Try(R.Y.
.)9_«;‘59OO‘O)‘)BJ%UJ‘&‘OJ}an})B)walt)SAﬁ456;\54}.‘93 *
Ol 8l g0 40 g 05,5 0 «Exception Handler» < JLss 5 oo ciBgie Coond (ylod aslpy cams &, Try askd o sl 51 @

g oo Colan 595 Handler 4y by, o Catch coond o Lotine Uas
Sg.i 0 dlow] «Exception Object» | «liculs o> G « Exception G slas, s @

try—with—resources ;l%!(1.Y.1.}

33,5 €lose g, S 5055 a5 ol ool 093 gn 16 il Iy ygm 51 Kl (ol g aiined LSS 5 o8 axkd g0

Vigle 51 5
BufferedReader br = new BufferedReader(new FileReader(path));
try {
return br.readlLine();
} finally {
if (br != null) br.close();
}
Vigle 5l oz

try (BufferedReader br =
new BufferedReader(new FileReader(path))) {

return br.readlLine();

}

Exception Handler b Catch(R.Y.Y

Dl o 03l 18 Soly pl o pilas 59 O yge o il sbepladl dcgeze




g oo Sl yo Catch lawgy ol ouls «Throw» LU 5, a5 «Exception Object» L «Luuls Jo»

S oo oolatwl bzl gy Co pow sl «Exception Object» | «Lizuls Lo )0 95250 Sledlbl 31 Cand

by slyzl g ol ojlalbin] 29,5 jo Uz pliy s 0gd oo Ll Lisul b alilie jo «lgl> (6,8 i JL8 il isy ol S
28l vales assls

Joo SV pgase 5,08 5l conl e adlconl ploul LB catch S yo )15l g puiie SY 1) Uas 59500 b o5lee 5l (g ke 4o

s cwlio I85! (61 printStackTrace L Systemoutprintin ;i solaiw! .o les colazwl SLFY)
S oolaiwl message (jlgie 4 LS g cuslio ply

throw new IOException(message);

(s (297 DS 425 1) SQLEXCeption 398 oS die-ay n 55 a0l 1 sl

try {
db.save(entity);
} catch (SQLException ex) {}

throw(1.Y.Y

throw new Exception("olszds "),

39 ENMOW 0,lg0 s 5 039 ploil oo IS wgls catch sy .04 re-throw aub Lizl a8

try {

}catch (IOException ex) {

throw ex;

}
Sl s g @m0 o0 pladil catch ;o ol (Ko a5 (55 ;0 g 098 0 Uy catch S ;o o slhs wo 25
peS e Pl s obml o
try {

}catch (IOException e) {

throw new ReportDataException(e);




throws (.Y.¥

(s &b odaline throw Exception & le wio SO gLl o o5 5o
aS oo by YL &b a1y sliiul laad 9 o 5 salgss Exception Handler pgas s Jloc g &b cpl ©
:Jbw

public static int getYear(String day) throws Exception{
if (day == null || day.length() == @)
throw new Exception("Bad Parameter");
String yearString = day.substring(e, 4);
int year = Integer.parselnt(yearString);
return year;
}
public static void main(String[] args) {
Scanner scanner = new Scanner(System.in);
System.out.print("Enter a date: ");
String date = scanner.next();
try {
Integer year = getYear(date); // Aihi)éhpcxia‘£92XAb9$ %3
System.out.println(year);
}
catch (Exception e) {
System.out.println(e.getMessage());

e

public class Testi1{
public ststic void main(String[] args){
try{
Scanner scanner = new Scanner(System.in);
int first = Scanner.nextInt();
int second = Scanner.nextInt();
int div = division(first,second);
System.out.println(div);
}catch(Exception e) {
System.out.println(e.getMessage());

}
private static int division(int first, int second)throws Exception {
if(second == 09)
throw new Exception("cwws jaw z,5w");
return first/second;




ﬁnally(‘LY.A

Try{
Commands;

} catch(ExceptionType e) {
Handler;

} finally {
Command;

}

e 5l sl 5 09 oo Lal Lo try-catch sl sl o alyd o cod wyl e finally s a8 _isy
U by o0 try SO gl s plos
(continue L return break ng)li.o) try S 5l g bl zs 5
Sgd Cdl o catch jo g 09l Qb try o gl
Sgis Bl yo watch o™ 5l S md (0 5090 QU try o las
skl e o 508 5)l9e
Dl oo e finally isy glz! 15 slel jo wais b 0gd Qb py U S
e so ool Try ) oad 43,5 mlis (g3bwslsT (6l Yoass
5T 555 &y 5y S Taasgs aliblo ] il oy (gnrie 2 il sty & JLsT plasT b S ey aislon

D 50

Throwable )5 (1.

) <G, LB Throwable us s .5 ,» o el 3olo 5.5 Throwable o)l ;s waiazss Exception o,l,s ax)] o &8l o
el (catch) cél o b (throw
3,1 3925 Lol Throwable g4 g0
o, g o] b a5 Ll slo WIS 251 Exception
@S catch el ,3 1, bayT a5 @S as (5 Ygona ¢ (Uas) Error
o2 almil oilys o lallas ) L3 j5 oge ,I5 euS catch |y o] ST o> ®
OutOfMemoryError :uule L

oW sLiiwl Unchecked Exception (1.F

ot lg throws  o3lga s 58 babisul & sly
S od Jlzl ] aie Lawgs (throw) b, dlel by (Catch)cdl o Jloixl bLalS oloj ;o JLLalS
3 ake g9 ool sla S

Error IS

Runtime Exception M)

Runtime Exception 4 Error sla WS 5

o

(e]

o

o

o

o




bl 4295 ) WS askad o

private static void function(String arg) {
System.out.println(1l / arg.length()); //xil jho Cul Seo
}
public static void main(String[] args) {
function("");

}

b el 00l g pas throws olsadsS’ Jg asles b,y Arithmetic Exception <l Sew function ae Y0 aSashd o Jlis sl

b o mgels slo throws i 5 easl IS ol ol 52!
At o8 ol 5l ArithmeticException L ArraylndexOutOfBoundsException gla M ®

oS> sLiiw! checked Exception (.0

b Jleiml Ly wis Catch | QT Wb e Ly 39 o0 U Lo Exception gg cpl aie S j0 8145 WS oo gy Il LS 0
Ayled el throws SaS™ oy 1) o
iled 4z g5 5 oS askad 4

void example(int x) {
if(x==1)
throw new Error();
if(x==2)
throw new RuntimeException();
if(x==3)
throw new NullPointerException();
if(x==3)
throw new IOException(); //R 298 o0 9yl amw by
// Syntax Error:Unhandled Exception Type IOException

Sl 5 Dyguar S ashad ) o 03

void example(int x) throws IOException {

if(x==3)
throw new IOException();

illegal Exception sbiw! (1.7

<l Runtime g5 51 ©
a2 7y s
oS olST a5 ks 308 5o &) s |y mpsidoli g b oS o ool |y bl ool @




el 00 00,51 33 50 (B 4T 5,0 0539 g5 1l 5l gL glgsl
illegalStateException o
illegalSelectorException ©
illegalAccessException ©
illegalArgumentException o
illegalCallerException o
illegalFormatException o
illegalThreadException o
illegalAnnotationException o
illegalReceiveException o
illegalFormatWidthException o

illegalClassFormatException o

@Override

public void play(String mediaPath) throws MediaPlayerException {

try {

} catch(Exception e) {

throw new IllegalStateException(e);

(oSS o (Vo Juad

Java Documents (1.

G0 5z oL (Shg b oaislu b S b aie)sjlo o 52 lad oy 4 ol ad F )18 g5 o 51 LS Sholgle oy

AS oo b HTML sitiee G 4 ) Olapogs ol javadocs gws

VAt

* This class represents a human. Objects of this class are immutable...

* @author Sadegh Aliakbary




* @see java.lang.String
*/
public class Person {
/** national ID (SSN) */
private String ID;
private String name; //No javadoc

/**

* The only constructor of the class

* @param id The social security number (national ID)

* @param name The full-name, including first-name and last-name

*/

public Person(String id, String name) {
ID = id;
this.name = name;

¥

/**

* This method should be called to ask the person run

* @param speed The speed of running

* @return returns true if he/she can run with that speed
*/

public boolean run(double speed){..}
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public class MyMath {




private static final MyMath instance = new MyMath();

public static MyMath getInstance(){
return instance;

}

public int division(int a, int b){
if( b == @ ) throw new ArithmeticException("Division by zero");
return a//b;

}

public int multiply(int a, int b)
return a*b;

Test Code  jx Y Jlo

@Test

public void testDivision(){
MyMath math = MyMath.getInstance();
asserNotNull(math);
assertEquals(math.division(4,2),2);
assertEquals(math.division(5,3),1);
try{

math.division(5,90);

fail();
}catch(Exception e){

asserTrue(e Instanceof ArithmeticException);

¥ Lo

public class TestDB {
private static Database db;
private static List<String> storage;

@BeforeClass 11 388 pbsl e pl LWL acws dod sl LSS
public static void startup(){
db = new Database();
storage = new ArraylList<String>();
db.setStorage(storage);
}
@Afterclass /7 i pbsl die cpl b s dod (gl LSS
public static void shutdown(){
db = null;
storage = null;
}
@Before /] s o3l
public void setup(){
db.open(;




@After
public void teardown(){
db.close();

}
}
S s 1Y Jlwo
@Test
public void testNormal(){
String name = "Ali Alavi"
db.insert(name);
asserTrue(storage.contain(name));
db.delete(name);
assertFalse(storage.contain(name));
}
@Test

public void TestNull(){
db.insert(null);
asserTrue(storage.contain(null));
assertEquals(1,storage.size());
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