


<> Java wJlw 59 w0

9> G b etk — Jgl ouul> U
¢ Iglo Lauugs 6wl 1o U
oz i U
IgL> ociums (5 jloso U
wuas Jol o U
o3l elgsl U

=>92 95599 il ygiws U
6 5Lw 63905 b o So U



(() Java Doy byl

‘_/

d  Why programming? Need to tell computer what to do by

Program

d  Machine languages is Tedious and error-prone. X

O Natural languages is Ambiguous and hard for computer to parse. Prﬂgram |

4 Languages o,

d High-level programming languages Acceptable tradeoff.
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> Sun

microsystems

(++

S 1 el pussjavass gbjoel 1990 JLw ;s U

4,;1_/ Write Once, Run any Where” (WORA)
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Java Runtime Environment

Java Virtual Machine

Java API Class (VM)

Operating System (Windows, Solaris, Mac, Linux, ...) ‘

Hardware (Intel, AMD, ect.) ‘
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) Java Java Runtime Environment (JRE)

Java code (*.java)

\ 2

Byte code (*.class)
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Java Standard Edition (J2SE) U

dESktﬂp JD | g AIGD M:IJ-_I bjﬁs

Java Enterprise Edition (J2EE) U

g S 9o ols ys 0309

Java Micro Edition (J2ME) U

ol yood jals > uuzgs0u0ls ys 8329
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> Java Integrated Development Environment (IDE)

ﬁ
IDE Lng_n License Written in Java | Windows | Linux | OS X | GUI builder
BluelJ ﬂ GPL2+GNU | _ f _ | _ | ><
Drlava _ Permissive | . | | | A | ><

Community Edition:

Intelli) IDEA Apache

Eclipse (= EPL

License v 2.0

JBuilder Proprietary

NetBeans CDDL, GPL2
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3 Billion Devices Run Java
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SysTem

System.out.println()

System.out.print()

System.out.printf ()

rarsming

’ Math Liorary

Math.sin() Math.cos ()

Math.log() Math.exp ()

Math.sqrt() Math.pow ()
Math.min () Math.max ()
|

Integer.parselnt()
Double.parseDouble () Primivive Numeric Types

+

length() compareTo ()

static

private

toString()
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Java Project

Project...

Package
Class
Interface
Enum
Annotation

Source Folder

Java Working Set
Folder

File

Untitled Text File
JUnit Test Case
Task

Example...

Other...

Ctrl+N
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™ java
= lang = util » awt — ..
— field n

/T /\ \ — class1 —— method 1

@ System | | @ String | | @ArrayList bMap @Button —

— Package1l — L e
— Package 1 —— — classn
Project —— —  Package n
—  Package n
12
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cout.println (elaals jlsdo 42);

SS omsio l (5399
java.util.Scanner;

scanner = Scanner ( .in);
n = scanner.nextInt();
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31y holes printf L format ke L eaud (gacuudld & jguoeu jlgiun | =g, W
) .
SyStEm-ﬂuf.far‘maf("%d"_, c); :Eld % Decimals bﬂéﬁéél}.ﬂl
System-aut-printf(n%dn c) . /{Jf 9 FIGatS GJL&J&' slacl
’ %s -2 Strings el
3515 1) 393 Jol> paslio oIS oS dgas aslaiwl (glofug sl Sl IS I ¢jlgho olgRls (o (ol js W
»518 s3eis BRI resio
\n New line \” Double Quote
\\§ return \ single Quote
\\s tab \b Backspace
A\ Backslash
2017
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Hello World 4l ¢

package myPackage;

4 g src

4 38 myPackage public class HelloWorld {
b G HelloWorld
b =\ JRE System Library [JavaSE-1.8] public static void main(String[] args) {
b @8 .settings System.out.println("Hello World ! ");
R .classpath
project }
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uwl C 5L eulidns T 5o (5138 comment gl g 03¢ case sensitive )b Solgls oL U
A 2 £9> J Jlaae So 6w 08 il ols s(variable) e d
o So L lads SO bl :(assignment statement) yawass jgiws U
: < Jm=dio el
o<l .Js-w#"\‘ l Jlass
int a, b;
_,a = 1234]
Uamads jotu
b = 99;
/ int ¢ = a + b;
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f-'....._---',
sedlio ol (59 038 ciuy= sl Sac g yuslis jl segazo So :(Data Type) osls glgsl U
o3l cg5 Jlioocgono Jlasio 05905 Lo ,Slac
char Loy ;S LS ‘a’ oo
String Ly SIS I Sl gs- So “hello” SR L+
int usuo joslio 17 +,-, *, %, /
double soliacl slael palse 3.56 +, -, *, %,/
boolean oS juslis True / false &&,||,!
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ogl cg5 ol sl Jla80 -y i30S Jla8o oy pidess Wrapper _US

boolean - - Boolean
char 16 bit Unicode0 Unicode 2'°-1 Character
byte 8 bit -128 +127 Byte
short 16 bit 20 +2-1 Short

int 32 bit -231 +231-1 Integer

long 64 bit A +293-1 Long
float 32 bit I[EEE/54 IEEE /54 Float

double 64 bit I[EEE/54 IEEE /54 Double
void - - - Void
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public static void main{String[] args) {
String strl = "wellcome to java programming!";
String str2 = " I Love Java! Y
String str3 = "wellcome to Java ProGramming!";

System.out.printin(stri); // wellcome to Jjava programming!
System.out.println(stri.length());s // 29
System.out.println(stri.equals(str’2)); // false
System.out.println(strl.equalsignoreCase (str3))s // true
System.out.println(stril.startsWith("prog”))s // false
System.out.println(strl.endswith("!'"));s // true
System.out.println(strl.index0f("7"))rs // 12
System.out.println(strl.lastindexOf{"o"))s // 19
System.out.println({stril.replace("java”, "C++"))~r
//wellcome to C++ programming!
System.out.println({stri.concat ("??"));

//wellcome to java programming!??
System.out.println{stri.tolpperCase())r

WELLCOME TO JAVA PROGRAMMING!
System.out.printin{strZ.trim(}))s /- I Love Javal!
System.out.printin(stri.isEmpty(})}rs // false
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AAS o Judad 550 ol g ou ol egh Suenls ego Juad d

Sgudnoo plaol Laess jgk a8y als Cuws 90 gads Laess U
“33” +99 - “3399”

g0 sl Lioud gk auds ol Cws I b gads b iews U
Long =2 float / double ; int =2 float
Sguin o Ll Lay juo Lasdio jl eslasiwl b :( Casting) au e U
(int)4.5*5 - 20 ; Integer.parselnt(“2”) =2 2

s S0 £95 Jodat ySan i U
bolean €—2> any data type
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paclkaze myPackage;
public class Add{

public static void main(String[] args) {

int a, b;
a = 1234;
b = 99;

int ¢c = a + b;
System.out.println(c);
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130155 50 o 53de lado Sy g 68,8 | gadce glasiglas ol U
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(b*b — 4.0*a*c) >=0.0 |, && , ||
( year % 100) ==
( month>=1) && (month<=12)
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++, -- (post)

++, - {PTE), +, = !

*J‘/J‘%

<, <=, >, >=
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Exception cu juso g lasdls (paosai glo jLidlu — gy suul> U
if ... then paouay jListw U
switch ... case puaosas jlislw U
while 1,85 s, U
for 4l ;S5 sl U
try-catch-finally st U
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if ...else paosai jLisLu U

g y>giif .. else paosas jlslw U

switch ... case maosai jlisLw U
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g0 o3kl pasat Uislu jl by Sy g Saie (5 pSEaniat § oy cag> U

if (boolean expression) { Boolean

Statement T; expression
} else {
Statement F;

£ (x32==0) { g o |yl Statement F by 5w ol & jgu0 s g Statement T bl o> & g0 5 U
i X%2==

v++;
] else {
Z++;

A3l s else 9a0 aolgy e if jlisle U
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uls.!b.o:bﬁ;h@thMdﬂlf:bﬁbmJlbﬂ.ﬂﬁiﬁbdﬂbﬁ;bMJbbf_ﬂJSMJbgbﬁ;b:uan_‘r\'_lJSJaJé&Jng D
Sgaslysl 2 ¢ jleslaiwl LI, if ... then jlislw

(boolean expression)? Statement T:Statement F;

if (x%2==0){ if (x%2==0){

v=3; System.out.printlin(3);
} else | } else {

y=4; System.out.println(4):;
R ¥

v=(x%2==0)7?3:4; Svstem.out.printin((x%2==0) ?23:4);
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class Programmer {

public static void main(String args[]) {

Scanner s = new Scanner (System.in)/
System.out.println("enter a number less than 1000");
int a = s.nextInt();

if (a < 500)
System.out.printin("SHIR") ;

else
System.out.printlin("KHAT") ;
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Sgds S5 L b solgs oo ol ool dgas ealaiwl S0 if-else I ¢jlgs oo celse I s il p U oS g3 lg0 jo U

if (boolean expressionl) { class Programmer ({

Statement T1; public static void main(String args[]) {

} else if (boolean expression2){ Scanner s = new Scanner (System.in)/
Statement T2; int a = s.nextInt();
} else if (boolean expression3) { if (a > 0)

Statement T3;: System.out.printin(">0");

\ else if (a == 0)
System.out.printin("=0");
else
else } System.out.printin("<0"),
Statement F; }




(() Java Switch ... case M}bu

E

gy jus switch ... case JLislw L ojlgs oo | g5 > g manaas jLisle U

switch (variable) { switch (a) {

case 1:
case valuel: System.out.printin("sun") ;
statementl; break;
break ; case 2:
cmee wvalue? : System.out.printin{"mon") ;
break;
statement?2; case 3
break; case 4:
System.out.printin(”"thu or wed")
default: break;
default:
statementO; e

System.out.printin("others") ;

} }




l while gg5J1 U
for geSJ1 U

0aIg% Jl 4S5 il jgeiwa Out of loop

1 Jlass jag 58l
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8Al> ks ol Mds il 8

| |

Tor (1 = 0; 1 <= N; i++) {

// bﬁdyhhhhhhﬁ
oals ouag
for geSJI U

for (init; boolean expression; increment) {
statementl;
statement?2;
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n jl oS 2 glayled olei ol U

class Programmer {

public static void main(String[] args) {

Scanner s = new Scanner (System.in)/
int N = s.nextInt():
for (int 1 = 1; 1 < N; 1 *= 2) {

r

System.out.printf("éd, ", 1i)r

u.ﬁ.ﬁ:nﬁ sz ol 34



do-while ¢ while g1

2017

while (boolean expression) {
statementl;
statement?2;

do {
statementl;
statement?2;
} while (boolean expression)

wﬁ.ﬁblS > ol

while ggSJ1 U

do-while gg3JI U

35



jj Java

Whlle )‘ JL-D

2017

n jl oS 2 glayled olei ol U

class Programmer {

public static void main(String[] args) {

Scanner s = new Scanner (System.in),
int N = s.nextInt();
int 1 = 1;

while (i < N) {
System.out.printf("éd, ", i)r
1*=2;

lS (s ol 36



(() Java continue [ break C’J‘)Fé

‘c====:9

g 50 oslaiwl break jgiws jl pugd 2 )15 adl> jl 3bL pjU aSwloj 1S5 sloedils jl Sgly g > d

while (true) {

i = s.nextInt();
if (1i==0)
break;

}

5w I qpasler g9 b g3y J14ST I g 03 1521 a3y swlsl 3 pjU aSwloj IS5 glasdl> jl Sgb g 5> U
Agad o ealaiwl continue
for (int 1 = 1; 1 < 10; 1 ++) {
if (i==4)
continue;
System.out.printrf("sd, ", 1i);
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;530S 0295y SS o .3l Al gS lad jg 0 6w 420 wl jgiws 3 aumus sl ol pae U
public static void main(String[] args) {
Scanner s = new Scanner (System.in):;
int a = s.nextInt():
System.out.println(a):
s.close() ;

:31s salgs 5 Exception «3iS s jlg 58I IS (53959 4o 3= 3,8 319 sl 18 ,S1 U

" java.util.InputMismatchException

.1 (Newton.java:27)

ol Exception oo o i | 6wl o gole ol g2l jlislw oS s3laag; ;0 U
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try-catch- jlislw g 5 15 51> 3929 lesT ;o Exception jg o Jleisl oS L5l jgiws ¢lgs o «(Exception viu uae cug> U

3> 1438 finally

try{

// do something - Exception jg o 6w ssiws <ol jgiws
}catch (ExceptionType etl) {

// do something = sls 3, etl ego jl 5l Exception Sl
Jcatch (ExceptionType et2){

// do something sls 35 et2 eg0 jl sl Exception S
}finally {

// cleanup p Exception oz jlislw lgol 4o
} SDII 02 3D 3
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‘;=:::::$'

ol 080 a8 Exception « o Jlis 5o U

public static void main(String[] args) {
Scanner s = new Scanner( System.in );
int a = 0;

try {
a = s.nextInt():;
System.out.print( "\n you enter: " + a );

s.close();

}
catch ( InputMismatchException ex ) ({

System.out.println( "you must enter a integer number!" );

}

catch ( Exception ex ) {
System.out.println( "error: " + ex.toString() ):

}
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I9l> > o g laoul )T — pPgw suul> U
§3% 342 g (532 Sy ool T sl U
o So sl U
Sl> 095 9 659> U
o (5l 2 oal T (53599 U
(debug) 21> sl U
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E
int N = 5; Sgud o eslaiwl Lawal T jI data I 5ol pzs g jlw o 53 gl o U
int[] a; E% P2 Joslio jI jlsyasldy Cuuslodlss ol T U

int b[]:;
' create create skl g declare ¢jUel :uwl ol yo 93 ol Igls s Laeul jT i =5 U
new int [N];

a —
b = new int [N]:; agu algs 0 eul T wiu =y jl a2s o 48 iy Jualio U
int[] ¢ = new int [N];

int dA[] = new int [N]:;



Sl Lol & jgastw 331 g5 oo ol T juslic o o> jlade U

String[] months = {
"Jan", " Feb", "Mar"' "Apr"' "May"’ "Jun",
"Jul ll’ "Aug"’ "Sepll’ "OCt", "NOV", "DeC" };
int[] array = {1, 2, 3, 4, 5}:

Sgudy oo oslaiwl arrayl(i] jl eul jTel i juaic ou TS eclgon 00
array 0 1 2 3 4 FP VI jlecl Tl 1 jaie oo G piws gl

D3 S o yasiee array.length & jguosu oul jTojlsol L Jgb U
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ﬂ

B S g gaets lghiuo oul T juslio e U
int[] x = new int[10];
for (int i = 0; 1 < X.length; i++)
System.out.println(x[i]):

int[] x= new int [10]: S o s o g 5ot ) g0 ol )T juslioes U
for (int i:x)
System.out.println(i):

Sk sl g2y Jleel ool )T 595 <0l juuss g ool > Sgi cuds U
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3gu 50 033l 2d ol JT Glgacey I9l> 4o g uzpile lgasas Sludly ) 4> Gamigs slaogl )T U
int row = 3;
int col = 5;
'/ declare 2d array 0|/00|01|02]|03]|04

double[] [] a;
. - " T 1140|111 1,2| 13|14

4L "o O N - S

a = new double[row][col];

a 0 1 2 3 4

2 (120]21) 222324

// elements are 1ndexed from 0 to n sl ol € ¢gtiaw g EIT o glimo ow alr][c] U
for (int r = 0; r < a.length; r++)
for (int ¢ = 0; ¢ < a[r].length; c++)

alr]lc] = 0.0;
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O3 gl g9 sl T

int []1[] mat = {{1,2},{3,4,5},{4}}: mat[0]

int [][] mat = new int[3][]:;

mat[0]=new int[2]:;
mat [0]l=new int[5];
mat [0]=new int[4];
mat[2] [3]=2;

2017

mat[1]

mat[2]

mat[0]
mat[1]

mat[2]

u.ﬁ.ﬁ:nﬁ u_uu:-J_ml
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Cowl ealatiwl Lj._ul's MLI_H J= |J Array u.uus impﬂl‘t l:! oS l_l.l.l.llgL? AJ'A.‘ILJJJJ' b_ll.:-?._ll.'ls J=> oge u.uus t_<p7! D
import java.util.Arrays;
;S o o5laiwl T Sooliwl slasis jl gadiigs | Arrays LulS T jl eslaiwl gl o U

int arrayl] = {2, 5, 78, 89, 4, 24};
Sle [°9g&o

arrays. binarySearch(array, item) Uil S o g waipe ool )T o item ggatius
copyOf (array, length) length o jlasl e el JT jl o8 S oS cuge
equals (array, array?2) ol JT 93 g ol jo g g
fill (array, value) Jads Sobegl T yagas
sort (array) ol )T So g jlwd g
toString (array) P g i 0Ll ooy ol T juolie o
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E
X
y f(xy, 2)
4
S ;295 Jlsde 0L S g 539,9 idin L 0 sl milgsigs 45 U
3358 0 o3l Loy Jgo 8 oo g JUg Lo ool Cudlaw 51w 2ol 95 jI lassgiowsls . U
A3103.% olilngs Ul I @al 95 jl wulaesges Integer.parselnt() dMath.random() U
il o S g 630l ouilivgS @l 95 I (slesges main() U
33098 o S T o cdgulno iy y=d S S5 j3 oS Leliew U
2017 blS i ol 49
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public

static

double sqrt(double &) {

SRS AN —

while

if (c < 0) return Double.NaN;
Sled yaiio Y»double EPSILON = 1E-15;
» double t =

(Math.abs(t - c/t)| > EPSILON*t)

return t;

4

€t = (c/t + tf\( 2.0;

290> J9DUo Joiws

s alis Sy g3l s
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ﬁ

public class Newton | . . - el e .
public static double sgrt{double c) {\ A o’ | owls o So S 0S L e ;.ulg.b‘n&!lg.. |:|

if {c <« 0) return Double.NaN:;

double EPSILON = 1E-15;

double t = c;

while (Math.abs{t - c/t) > EPSILON*t)
t=d{c/t +t) / 2.0;

return t;

}

———public static void main(sString[] args) {
double[] a = new double[args.length]:
for {(int 1 = 0; 1 < args.length; i++)

al[i] = Double.parsebouble{args|[i]):
for {(int i = 07 1 < a.length; 1++) {

double x = sqrE{alil):

System.ocut.println(x) ; -
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<> Java Scope and life time

L———""l
--—_—-"""'"
public class Newton { obdl> )3 usie T oS il iloj o)L ustis 4o life time U
int a = 7;
.éJlé JlJ.E
public static int function(int c) {
int a = 8;
at++;
} return a;  Scopeofa,c 5 lgis eaui vau ey T o oS Cwl L Sels justis o Scope U

ol oaliwlici | Jul3 6 jo> o1
public static void main(String[] args) {

int a = 9;
for (int i = 0; 1 < args.length; i++)
a++; Scope of i

int x = function(a):
System.out.println(x) ;

Scope of a, x

} Scope of a
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Ol 6w 68 3ged wauywi LwlS So s (5399 Slasi/glgsl) iglatio gla Lasl g pL Su L o iz glghge U

public class Newton { .23ugS method overloading ol

public static int function(int a) {
return ++a;
}
public static int function(int a, int b) {
return a+b;
}
public static int function(double a) {
return (int)a;
} 3,135 3929 Siglatis sl 295 L pL s slasdis vy ey olSsl 19l> ;s U
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‘;=:::=9

public static int max[int[] a) { bl ol T o195 o0 2ol g5 5399 U
int max = a[0];
for (int 1 = 1; i < a.length; i++)
if (a[i] > max)
max = al[il;
return max;

}

public static void main (String[] args) {
int x[] = { 2, 5, 78, 89, 4, 24 };
int m =| max(x):;
System.out.println(m);
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Sl @il og (5399 lgas o | jusiio ) Sy ylgi oo U

public static int max|(int... a) {
int max = a[0];
for (int i = 1; 1 < a.length; i++)
if (a[i] > max)
max = al[i]:
return max;

}

public static void main(String[] args) {
int m = max(2, 5, 78, 89, 4, 24)|;
System.out.println(m) ;

2017 ils ETTIE JuT.] 55
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338 oo e call by value & jg100u19l> ... g float (String «inf gl gsl sislo primitive glgsl 5 g0 ;5 U
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@ Toggle Breakpoint Ctrl+5hift+B

S o oslaiwl Debug As jl Run As glay Guw U

Team :bs.a.'bu..n o la il J—IJ GLM.CIS;\ Jl GJT!S:'J le_hl D
Add Bookmark...
Add Task... Step Into (F5) | "Nk
Show Quick Diff Ctrl+Shift+Q
Show Line Mumbers

Step Over (F6
Folding P (F6) r’
Preferences... f-;
- _ - Step Return (F7)
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4 g Thread [AWT-EventQueue-0] (Suspen
{ = menul$2.actionPerformed(Action ol Brea_kp{)int

= JButton(AbstractButton).fireActior

= AbstractButtonSF  yarables X
= DefaultButtonMo
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(class) (wlUS So st U
(object) «i Sy iy i U
(modifiers) o Solal U
(constructor) wUS 65w U
this ;S o L1
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:Procedural 5 ;509 ;o el Jlgw U
What does this program do?

a9y masl g0 65 5l 6ols s

T e :Object Oriented 5 Sug, 43 Sl Jigw U

What real world objects am I modeling?
graphics, sound, and image I/0

ol @l 351 b o ySUL i ol S s (pmings ool 4> U

conditionals and loops
39 5o 3o S80S L Lo T Joles g Lol eslaiwl Lowl o U
Math text I/0

primitive data types assignment statements
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e 9 Sobay Jluw I cwlad (551 3810 S0 jgo LRy 1 aud ol (sl Lis d
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298 oo Class b ulS ladiws ol 445 3,5 g3k wiws O T L) 9 Olasuie 44395 L Oles oo ) Ll U

g Ly p25 s 9540l Jawgs 353lg5 so b a3 Ly p25 yiew Jl ATTAYS 355le 45 30T so Wl 4 jaVa > 43w 0315 £ o US d

class objects

attributes: XS oo peins ) 2 2B SG Foi i wUS d
color
model Mercedes el YB3y 9 S s golawd (sl 2Nl s> 9

Do g0 diiS £ b S i jload sloul sladises © U

methods:
drive ()
refuel ()
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2248 oslatlwl ulUS
(0393132 7 (d 8l ) slaylid, g (09 7 33) laSiig Lylges ywlSUie U
(2083152 7 48 ol ) ulid) lo b8 L (Kho=j9 / FOo=33) ol j b U
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Sgud o o3laiwl package jl Sgul oo e3lainl L i S g 51 38l 3185 bl dawlS o juso g U
.. g java.util ;java.io java.lang jl sas,lue Igl> > pgo Lo package jl 5,00 U
3 32850 1 38 b p8U iy Package JS1 s wliS c3g.8w eslawl (gl package auaji SI U

ow package U jo LwlS SU cau ey ol plo aged cau et Ll eslatiwl L (JSlade O jguseu ol o | lapackage U

package packagenamell . packagenamel.? . packagenameL3 ; ol jo )y S ygae

:3S oalaiiwl o jgiwd 1 lghiae oS ealaiwl (5 > package | 2J slaguls |l glgi asiul sl d

1mport packagename .ClassName;
:3gd o oslaiwl * I package S slawlS oS I eslatiwl gl o U
lmport packagename. *;



private,
static,

protected,
final

2017

Modifiers

{

class

Class-Name

Modifiers

Type Member1l | ;

Modifiers

Type Member2 | ;

. Attribute
Modifiers Type Membern | ;
Modifiers Output Type Method 1 || ( inputs) {}
Modifiers Output Type Method 2 || ( inputs) {}
Modifiers Output Type Method m || (inputs) |{}

l_.,.ﬁ.a‘:.ls u_ouJ_ml
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Method
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public class Student {

DB

private String name;
private int id;

public int getId() ({
return id;

}

public String getName () {
return name;

}

public void setInfo(String n, int i) ({
name = n;
id = 1;

}

public String toString() ({

}

return ("student’s name is"™ + name + "Id 1is:

"o, ld);

2017 } blS (s ol
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1l pj O pgu0 U IS jl Dged SO iy U
LullS oL gt e =new | wlSplb |();
231 pboul 1) slonl s 9 OUel ol Olgs o adl U
A @LD = new unlS el ();
1390 63lawl . I (Lasdio/le puetio) LwlS juslic o obiiws (gl o gullS |l edges Sy sl U
| s |
new | wUSpb [{) L s oL
. s (inputs) | ;




df; EVE] sl 515 30 9590 AOL>
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public class Student ({
private String name;
private int id;

}
sl —
Student sl |=|new Student(l23,“Amir") ;
<1 Stack sksl>
\ 1d =123;
name = Amir;
Heap sladl>
sl id = 123;
_} i
name = Amuir;
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D5 o0 a8lusl o L adis (S ciu o5 gl ol ou lims iy gl o 65 i (ga3alS lalS Lo modifier U
185Gl o0 Pawidll Olw 93 6w Igl> o Lo modifier U

Java Access Modifier’s Java Non Access Modifier’s

public class Myclass {
private boolean myFlag;
static final double weeks = 9.52,
protected static final int BOXWIDTH = 42/
public static void main(String[] arguments) {
// body of method



(( A1 J ava Access Control Modifiers

‘;==::5?

39,0 Pty o) €l 95l 0 9 il Mo / S / pulio o paw piaws 2baw Sole U
private, default, protected, public

ol 305 U8 oaud iy yes package 31 o g 9 cuwlagT 1 oslaiuwl pac (glizs o U pidey L default U
ol 3o ulB eaui i e wlS 31 s Lgis oS il T glass o private U
ol 303 ol onud vau y=y JulS oo &gl S s J31s s oS ol T sbimo o protected U

ol 305 L3 L oen o8 Cwl T glase o public U
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Non Access Control Modifiers

s )1 S jlae LgsT jo jhiago oS il Ao L wlUS L jusitio 6w ols 5 JSlacs glaal Solo U

static, final, abstract, transient, synchronized, wvolatile

[°9gho eS| a5 e S 9
ol (oS0 Leas S (gl o5ges oS (gl o Static usgzgo 4o static
Sl (85 udy RS 9 gl oo 0 jlade HLS, kil final Cusgoge S0 Final
h.ugs Lgas abstract sdio g Cuw (5 jlw o5gas LS abstract uUS
il (5 jlw 03l L3 Lo subclass sbstract
Sgls 3 S oSwd o Jlwyl > CuSgo jghy L jumtio onlatiwl Cug= transient

A5guls o0 oalalwl Llathread gl

synchronized

volatile g

2017
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E
bl 50 S ju s 0w s WilalS Jgl L9 4o 5l salS sz olwl eals js U
330k 33 S JLET S, o dg = L
class name String, Color, Button, System, ...

, : 33000 gl 151 35l Cadas g 35S JLET S judg s L

nterface name Runnable, Remote, Actionlistener, ...
13350 394 (5133pL J=d g 33,5 jLeT S298 B9, L

method name . : : : j
actionPerformed(), main(), print(), printin() ,
| iile 33,5 JETS298 g o L
variable name firstName, orderNumber, ...
1335l 3l S2gS (T idg 4> oS
gzl s java, lang, sql, util, ... -
2335l Subly Sy jo T b9 > 0ulS
constantsname | pen YELLOW, MAX_PRIORITY, ...
2017 RlS jz paol 74
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CamelCase in java naming
conventions




(() Java constructor b ow jlw

E

.;,,L.,..,lsa_uyus.;{i';l sk L p2i Object sl 4 25 )lade (Sl o Vgee 45 Cal HwlS SO I Gl slo Ju9 2o H
3130 i 5L lade 9 0391 wUS ob ea Constructor s U
il go ol )8 e o (gl 0 ) Loy g oo oailgsl ) 2 & sl Olej > Constructor H
> 9939 42 )9 i g0 4 Constructor s U
public class Student { (53909 LI 2P Ui DI &
String name;
int id;
public Student() ({
System.out.printin("Student is created"),

D gl L =5 jud (63909 ke ) )b L 2ilgd o Lol Dgs o oy

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

Student s = new Student();
}



(() Java constructor b ows jlw

E

235 o way p=t b 48k Constructor oSG cyguds way y=i Constructor (w5 ,51 U

class Student { class Student {
@ >{ student () {}
} }
Student.java Student.class

S Lo sl Ludl glay,Siug gl |y NULL g 0 joslés b 48 i Constructor U
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gl Aalgy glatis slalasl L ples constructor galass = 38 overload aslgy e Constructord
class Student {

int id;
String name;
int age;
Student (int i, String n) {id = i; name = n;}
Student(int i, String n, int a) {id = i; name = n; age = a;}
void display() {
System.out.printinf(id + " " + name + " " + age),

}

public static void main(String[] args){
Student sl = new Student(2017,"kashefism");
Student s2 = new Student(1985,'"nikita",25);

sl.display ()
s2.display ()’ 2017 kashefism O

! 1985 nikita 25

2017 } L.,.n.u.ru:. sz ol 77



(( <> Java copy constructor
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class Student { - god d-n:- PP REPIY-EY ul,ﬁ' = ;)g._!.‘lﬂbjECt 4 ﬂbjﬂ(:t t_S:.:. lelbl UJ}O-‘L;{.S Cag>r |
int id;
String name;
Student (int i, String n) {id = i;name = n;}
Student (Student s8) {id = s.id;name = s.name;}
volid display() {
System.out.printin(id + " " + name),
}
public static void main(String[] args) {
Student sl = new Student(2017,"kashefism") ;
Student s2 = new Student(sl) ;
sl.display():
s2.display ()
} 2017 kashefism
} 2017 kashefism
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Ll (5 > 0bject 4 ol )l jusie S this 3o Lallgl> )5 U
D)) U polee yo Ql,ﬁ'w.ol.) this U
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3L ol US £ (b @ Eom) sl MlsT o (3IS LS (ol U
class Student {

int id;
String name:
Student (int i1d, String name) {this.id = id; this.name = name;}
void display () {
Ssystem.out.printin(id + " " + name),

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

Student sl = new Student(2017,"kashefism");
Student s2 = new Student(1985,"nikita",25);
sl.display():
s2.display()
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13948 03kl (5 )l> WS cONstructor les »d (gl 3lg5 oo This()

class Student {

int id;
String name;
int age;
Student(int id, String name) {this.id = id; this. name = name;}
Student (int id, String name, int age) {this(id , name); this.age = age;}
void display() {
System.out.printin(id + " " + name + " " + age);,

}

public static void main(String[] args) {
Student sl = new Student(2017,"kashefism") ;
Student s2 = new Student(1985,"nikita",b25);
sl.display():
s2.display ()

2017 } GRS s paol 31
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2017

this 0 ,L!

:3 94 03 Listunl (Gl £ b wUS I e SO Sla 48 (51 ailgT e This() U

class Student {
int id;
String name;
Student (int id, String n) {this.id = 1id; name =
public void f1() {|this. dlsplay(),}

void display () {
System.out.println(id + " " + name);

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

n;}

Student sl = new Student(2017,"kashefism") ;

s1.£1() ;

l_.,.ﬁ.a‘:.ls u_ouJ_ml

32



/() Java this &0 ,Lu!

‘;:::::5?

13945 4id 8 b5 )3 )30 st 5 05 Olgie L b 3gb Jlwl L300 3o 0 (639,9 OLS )T Olgie 4 3515 o0 This U

class MyClass { class MyClass {
void|smile(MyClass obj)| { public MyClass m()]| {
System.out.printin(":D")} , return| this;
} }
vold smile() {
void p(} { System.out.printin(":D") ;,
smile (this) ; }
} }
public static void main(String argsl[]1) class Test {
{ public static void main(String argsl[])
MyClass sl = new Myclass() ; {
s1.p(); new MyClass().m().smile();
} }
} }
2017
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39 03l WS iz )3 Object G j1 48 Cuwl due Gloj pel ol .39 Jluw )l jus CONSTIUCTOr 4 2ilgs oo this (gauls 4ads U

class MyClass { public class OtherClass ({
OtherClass obj; int data = 10;
MyClass (OtherClass obj) { OtherClass () {
this.obj = obj; MyClass m = new ]!-IyClass( ;
} m.display();
void display() { }
System out_pr:ntln(abj data), public static void main(String args[]) {
1sing data member of A class OtherClass o=new OtherClass()
} }
} }
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2 S s oo swl sl — iy swd> U
Swiliowl g JB slacsSel U
method overloading U
Static ,Solel U
Final SoWel U
Enum pggao U

o2l S s Jguol O
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os3litwl S ol ol Jl 3gd plouil HuUS slacl 4 a3 )1k lesT dan jl Ju8 padlgzn 9 2Ll 4bld deg9 (WUS > 035 jlw iz 314
39 (o
e =l oSl diges dloml Oloj Lo J= S 9 Olel Oloj Jo Silinl Sob 45 Cawl (pl > Sl Seb 9 J> Sob Loglas n
«Dgul
public class Test {
int speed;
Test(){System.out.println(speed);}
{ speed=100; _
System.out.printIn("Empty block"); } Static block

static{ System.out.printin("Staticblock”); } [
Empty block

public static void main(String[] args) { 100
Test t;

t = new Test();

}

[\
il

[

|




class B { class B {

B(){ B(){
super();
System.out.printin("Constructor"); { System.out.printin("Empty Block"); }
} System.out.printIn("Constructor");

{ System.out.printin("Empty Block"); }




((9 Java Method Overloading
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.33355 Method Overloading |, US55 (L el )b £95 5 51a05 ) Calises glaliael b plioa (slasze U
300 anle3 YU 1) 4ol oUles cubls Method Overloading U

b 3BlsS oleal 4 pomie | j G ygsie returntype b =9 55 Jlaie g4 pmsilgl> 5 U

class Calculation {
int sum(int a, int b) {
returnfa + b)),
}
double sum(int a, int b) {
returnfa + b)),
}
public static wvoid main({String args[]) {
Calculation obj = new Calculation():;
int result = obj.sum(20, 20); // Compile Time Error

}
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class Calculation {
volid sum(int a, long b) {
System.out.printin(a + b))/

}

vold sum(int a, int b, int ¢) {
sSystem.out.printinf(a + b + c),

}

public static void main(String args[]) {
Calculation obj = new Calculation():
obj.sum (20, 20);
// second int promoted to long

}

2017 lS (s ol
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Static So>Nof

class Student{ 39 oo NS Bl e sl sl > Static U

int rollno; String name;

static String college ="ITS"; _ .
o Lol Ll caled oy Oy Shus So 4 WIS o o static e U

Student(int r,String n) D9 5o S SThndl 4 bl (peled (5 515

{ rollno=r; name=n; }

o WS 15,0 Ol ud WIS buse o LSS L static e sl U

void display() 2l )5 ce

{System.out.printin(rollno+" "+name+
public static void main(String args[]){
Student sl = new Student (111,"Karan");
Student s2 = new Student (222,"Aryan");
sl.display();
s2.display();

+college);}

2017 l_.,.n.n.uL'(. sz ol 91



Static S>Nof

class Student{ .object 4 5,15 G=s ,wlS 4 static s W
introllno; String name;
static String college = "ITS";
static void change(){ college = "BBDIT"; }

p2ls3 18 (olS jl diges S5 dloml 45 Lo ©93s 2l e Static sz S U
139 03wl i (5ol I CanndlS Lgis ol ulis 390

Student(intr, Stringn){ rollno=r; name=n; } oIS pU 3% pL static

void display () 9 4aBl> o i STAC Sl padie ju3lie 44 2iilys o Static slasie O
{System.out.printin(rollno+" "+name+" "+college);} M) s ) gl
public static void main(String args[]){

Student.change();

Student s1 = new Student (111,"Karan");

Student s2 = new Student (222,"Aryan");

sl.display();

s2.display();

2017 l_.,.n.n.uL'(. sz ol g7
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S Sle 0 1) GedS Susbiwl put (slasie b g 35S oslitwl static e sla jusis jl 35lg5 o static sze U
Sigud oslitwl static e )5 aiilgi e super g this auls wlds U
3¢ L poi static ubmain() x> U

3o | object Il jvm 5. static main() S1. 3L Slg=1,3 1) static sie SO B Cows pj) 0bject S Cowl ol pol (pl Cle a

323 )5 o U puae (530 dhdl> 45 5 ;S o Sle] 8 ) main() sie juaw 9
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D asuine 0355w 43 b oT O¥el Oloj uo b 2ol lade opl.ols juss L) OT Jlade Olgs (soi 9 Caoml Col Jlade 1l final jusie

250 final static jugme 3oL «Soibiwl Seby o OT 231350 (5110 9 903 B3 l2Ee jui J> Seb o Olgs oo | final st

L 0O 0O 0O O
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25U e 02 override Jolb o> g iy po5 final 45 gaze U
T 39ei i y05 final 1) o5 jlw Ol LT U

Ol ol ol ks A3 jui 19l 5o String GwlUS JUio gl ge bl e 02 extends B ogé s final <5 LU U
ol 6303 i p=stinal

Sed gofinal pa (holasse Leles seui i ey final LuUsS SO 81 U
5 el ol final e SO les e LT U

Java Final Keyword

-> Stop Value Change

-> Stop Method Overriding
-> Stop Inheritance




(() Java ‘Sb Jé Enum

E

.Cowla Constant jl ol slaes Jolis 45 Cuslgl> )3 (wUS L dataTypessls o5 So enum U
enum Season {
WINTER, SPRING, SUMMER, FALL

}
sy Static g final  pews johu Sen enum S glacl U

Do iy 505 wlS S S o b Jiiume 2ilg7 oo enum U

class Myclass {
enum Season {
WINTER, SPRING, SUMMER, FALL

}

public static void main(String[] args) {
Season 5 = Season.WINTER;
System. out.printin(s),



(() Java ‘sb JO Enum

E

53,8 o 1y enum polis jl gl 41T 45 23S 8Ll eNUM @ Jiewd ysb @ 1) Values() sse jblelS enum 5 ca po5 L U
bl sk g b g constructor dield glyls xilgs oo enum U

9 field L sges iy p2 Jlade 2iz L SO enum (gl Olgs o Lol .35 08 0395 4 0, 1,2 ... value s 5 4 enum Jsls slacl U

enum Car { 3l )lade layT 4 constructor
Samand (30) , pride(20), Tiba(24) ;
private int price;

class class?2 |
public static void main(String[] args) {
System. out.printiln("All car prices:")};
for (Car c : Car.values())
System.out.println(c + "->" + c.getPrice() + " m");

Car (int p) {
price = p;}
int getPrice() {

return price;}
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E

‘Sb 4 Enum

final class Season extends Enum {
public static Season[] wvalues() {
return (Season[])sSVALUES.clone()r}

public static Season valueOf (String s) {
return (Season) Enum. valueOf (Season, s)7}

private Season(String s, int i, int j) {
super (s, i)
value = j:}

public static final Season WINTER;,
public static final Season SUMMER;
private int wvalue;
private static final Season SVALUES[]r
static {
WINTER = new Season("WINTER", 0, 10)r
SUMMER = new Season("SUMMER", 1, 20)r
SVALUES = (new Seasonf] { WINTEER, SUMMER }):

2017 } L.,.n.u.ru:. u_ouJ_ml

:Canl o) 7 o 4 23S e 3loml UM iy p25 b i LuelS 42T U

enum Season {
WINTER (10}, SUMMER{(Z0);
private int wvalue;

—

Season (int wvalue) {
this.value = wvalue;

98
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(Abstraction) so =3

ol podd yali 35 ALl | goled 9 J9)5 OIS = (silwOlen U

39 g0 03l 30 pxF 4 O (sl 0 Interface g abstract class jllgl> ,5 U
-394 50 83 litwl IMplement 4adS jl sl )5 jud piisl (g jlwosly sl U

(Encapsulation) gsoue i
35093 (§adim ) JgmnS b dins SO B )5 i pe (5ol 9 asS oailigs U
ol s SOl lges class lgl> 55 U
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2iygS i jakz | cilihe sloog L aidy S, placl O
o3l iRy jaiz Jguas 5l 0 method overloading g method overloading jl 19> ;5 U

'

e

D9 oo bW

oslisil Ll Oloj s )35z (5w 9 33 )8 e cOde > 335re p3lis] Cudill 4 jomie g o)l U
el

g g0 03litwl eXtends 4udS jllsl> s gl w &)l gl U







<> Java Il 5g w0

Gl — i suul> U
Gl glgal U
super ,Se ;L1 U
aggregation sl ; U
Method Overriding U
iz ysaz U
Upcasting U
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S Lo lg e b sl ld) 9 joles el s i S 45 Camwl g0 juilSs I9l> > Inheritance U

sl o e Olgi o 4S5l 290y dgei da5me 3kl 2ly WS (slaakd 5 yase jl Olgi oo Olgis 4 WIS SO jl g0 S I L U
905 BLA jus |y (g3

A o Ol 1) 25 p9-3Jlg L is-A aul) SG Inheritance U

SiaeS cesubclassl) s o o &)l €S s2uo> GWUS G gsuper-class|) 5gb 005 0 &)l ol j14S allg US>, U

39 0 03liiwl extends 4.JS jl super-class G jlsubclass ca p5 5l 0 U

class SubClassName extends SuperClassName

{

}
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<> Java Inheritance g po ,f

‘;==:::$
Sub class Super class
Child class Parent class
class Emploee { Programmer Employee
float salary=40000; )
) bonus : int salary: float

class Programmer extends Emploee {
int bonus = 1000;
public static void main(String args[]) {
Programmer p = new Programmer () ;
System.out.printin("Programmer salary is:@" + p.salary),
System.out.printlin("Bonus of Programmer is:" + p.bonus),
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((9 EVE] Spyl Elg

Class A Class A Class A Class B Class A
Class B Class B Class B Class C Class C
Class C

Single Multilevel Hierarchical Multiple

2017 S s pol 105



(‘/; Java

‘;:=:::$

595 jlone pb A (5

class A {
int bonus = 1000;

void msg() {System.out.printin("I am A");
}

}

class B {
int bonus = 1000;

void msg() {System.out.printin("I am B");
}

}

class C extends A,B { //Suppose if it were
public static void main(String args[]) {
C obj = new C();

obj.msg(); //Now which msg() method would be invoked?

2017

l_.,.ﬁ.a‘:.ls u.l.u.lJJ_l.Dl
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(() Java super keyword in java

E

D (oo WSl Jed yoh (WIS I diges S 3ol LS cuwlsubcelass G super class ¢ 55805 35 4 gl (sl 0 (s pase super U

3l G e SUPET (gaudS 4alS sla > uyls U
parent jelS 4 el>)l )
g go o3liiwl parent [wlS oxsjlw s>l )8 gl wsuper() .Y
parent jwdS 3 39250 slasis Sl 0 TV

4ol 1 aSST L8 .l sub class s axe sl b coglgl caiil ails sub class g super class g9 ,a 1) o b o jusne )81 U
.S 23wl SUPET (gaulS
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class Vehicle{ class Vehicle{
int speed=50; int speed=50;

}

class Bike extends Vehicle{ f:lass Bike extends Vehicle{
int speed=100; int speed=100;

void display(){
System.out.printin(super.speed);

void display(){
System.out.printin(speed);
| e //will print speed of Vehicle

public static void main(String args[]){ } _ - _ _
Bike b=new Bike(); public static void main(String args[]){

b.display(); Bikf.,- b=new Bike();
) b.display();
} }
}

LS (s o 108



class Person{
void message(){System.out.println("welcome");}
}
class Student extends Person{
void message(){System.out.println("welcometo java");}

void display(){
message();//will invoke current class message() method
super.message();//will invoke parent class message() method

}

public static void main(String args[]){
Student s=new Student();

s.display();
}
}




class Vehicle{
Vehicle(){
System.out.printIn("Vehicle is created");

}
}

class Bike extends Vehicle{
Bike(){
super();//will invoke parent class constructor
System.out.printin("Bike is created");

}

public static void main(String args[]){
Bike b=new Bike ();

class Bike {

}

class Bike {

Bike () {
super ();
/[ first statement




&

<> Java Aggregation in Java

E
b anles )13 0 B g A puaggregation dul) SS9 slnl B (ulS jl ges SO A oS S
A B
class Account { Professor Account
float amount;
int no; } id : int > amount : float
} acc : Account no : int
class Professor { name : String
int id;
Account acc; .
String name; ) e lis 1) Has-A dl) S aggregation U
}
2017
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(() Java Aggregation OJQ)U

2bb aggregation sb duly (0T 03945 18-A 5 )50 (wllS SO jl osliswl & g0 4> U
Gl ySoe 33 U Stwnly B3> 9 35 jl 35m0 03Litwl 0T 5 )15 (o ssiege U

Deed Lyl wlS -l jle ob SO Oled oo s2letds wUS a5 address sile WS 5939 L s Uk d

class Address {
String city, state, country;
Address (String city, String state , String country) ({
this.city = city;
this.state = state;
this.country = country;
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(() Java  Method Overriding in Java

E

393 dgud 4 1) 95 parent class y> dgzge die dalgdu 9 2bb 4dls parent class )5 SluSy sxe child class L sub class ;31 U

g 50 03mel 2o mw i U Method Overriding el ¢l cauS (g jlwosly
5 gl g0 03wl runtime polymorphism ! » Method Overriding U
.39, o0 03liwl compile time polymorphism (gl » Method Overloading «Sl> 5 U
:3b Overriding (gl » sz SG child class ;5 U
bl 4l 39 L is-Adal, U
.2l 395 parentclass s 39250 320 b ol ea U
2Bl adls s95 parent class y5 39390 ke b Sy (539)9 U
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class Vehicle{
void run(){System.out.printIn("Vehicle is running");}
}
class Bike extends Vehicle{
public static void main(String args[]){
Bike obj = new Bike();

obj.run();
} class Vehicle{

} void run(){System.out.printIn("Vehicle is running");}
}
class Bike extends Vehicle{
void run(){System.out.printIn("Bike is running safely");}
public static void main(String args[]){
Bike obj = new Bike();
obj.run();
}
!
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9o override |y sie «OT (51 49l jue 95 22 junis L Ol oo 2l 4yl return type ,81 U

2ieS e cOvariant returntype el ol 4 45 25U Ciglise subcelass s ailgs oo superclass s aze SG return ylaie U

class A{
A get(|{return this;}

}

class B1 extends A{
B1 get(){return this;}
void message(){System.out.printIn("welcome to covariantreturn type");}

public static void main(String args[]){
new B1().get().message();

}

}
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<> Java (SR )

POLYMORPHISM

poly morphos
|
many forms

d runtime polymorphism

J compile time polymorphism
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S, Java Upcasting

.28 Runtime polymorphism ) 3¢ oo yasine 1zl Olej ) sadb override sie SO 4 Slgs 38 0T jo 45 o1 ,9 U
1395 5o 83xel UpPCasting c3 g oo sloml 33 )9 (wliS £93 Lparent LullS el )l s aSile; U

Ref
ererence Object of Child

class

variable
Of Parent class

Class A

class A{}

T class B extends A{}

A a=new Bl); upcastin
e D (; //up g
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/() E\E Runtime polymorphism

b i 459 o0 )l e 5 )52 )0 Ledd izl Olej ud pawnd g s d

class Bike{
void run(){System.out.printin(”30KM");}
}
class Splender extends Bike{
void run(){

System.out.printin("60KM"); class Bike{
} int speed=90;

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

Bike b = new Splender();//upcasting class Honda extends Bike{
b.run(); int speed=150;

}

} public static void main(){
Bike obj=new Honda ();
System.out.printin(obj.speed);
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D so yastine )2l Oloj ) saub Override e G 4 Jle 8 0T J3 a5 o ¥ U

——
getRateOfInterest() : int

extends




2017

class Bank{

int getRate (){return 0;}

1
i

class SBI extends Bank{

int getRate (){return 8;}

1
i

class ICICI extends Bank{

int getRate (){return 7;}

1
i

class AXIS extends Bank{

int getRate (){return 9;}

1
i

class Test{

public static void main(String args[]){
Bank b1=new SBI();

Bank b2=new ICICI();

Bank b3=new AXIS();
System.out.printin

("SBI Rate : "+b1.getRate ());
System.out.printin("ICICI Rate :"+b2.getRate ());
System.out.printIn("AXIS Rate : "+b3.getRate ());

L.,.n.n.u.r'iu_u.au_)_wl

Runtime polymorphism
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<> Java multilevel polymorphism

class BabyDog extends Dog{

class Animal{ s s

void eat() System.out.printin("drinking milk");}

System.out.printin("eating"); - static void main(Stri
\ ystem.out.printin("eating”);} public static void main(String args[]){

Animal a1,a2,a3;
al=new Animal();

class Dog extends Animal{ .
void eat(){ az=new Dog();
a3=new BabyDog();
al.eat();
a2.eat();
a3.eat();

System.out.printin("eating fruits");}

}
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/() Java multilevel polymorphism

class Animal{
void eat(){System.out.printIn("animalis eating...");}

}

class Dog extends Animal{
void eat(){System.out.printin("dogis eating...");}

}

class BabyDogl extends Dog{
public static void main(String args[]){
Animal a=new BabyDog1();
a.eat();

}
}
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<> Java Il 5g w0

S0y — s ouul> U
UT élg.'al g Sluasl d
>0 s U
hwlg U
Method Overriding U
Downcasting U
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<> Java Binding

2095 oo bInding b 5Ll | axe 43y 4 2o Jlas 30 SO Jlas! U
315 3929 binding g4 95 U
U static binding (early binding)

U dynamic binding (late binding)

CE € ¢ CCE T EEALLL LR o
B s S ST LSS5
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<> Java

Pl 95 S (S L jedie
int data=30;

Pl €95 S S o Lt
class Animal{}
class Dog extends Animal{

public static void main(String args[]){
Dog d1=new Dog();

}

2017

m&,-r S s Llels )l
class Dog{
public static void main(String args[]){
Dog dl1;//Here d1is a type of Dog
}

}

l_.,.ﬁ.a‘:.ls u_ouJ_ml
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/() Java static binding

.3i38 static binding o1 4 3948 jHaseie compile-time )5 JleslS buwgs = LS5 £954Sile) U
g oo DINd Sibiwl yohuy ,wUS S o static g final private glasze U

class Dog{
private void eat(){
System.out.printIin("dogis eating...");}

public static void main(String args[]){
Dog d1=new Dog|();
dl.eat();

2017 TS (s ol 127



dynamic binding

.34258 dynamic binding T 4 358 jaseise run-time 5 JVM husgs = o S g5 4Sle; U

class Animal{

void eat(){ System.out.printin("animal is eating...");}

}

class Dog extends Animal{

void eat(){ System.out.printIn("dogis eating...");

}

public static void main(String args[]){

Animal a=new Dog();

a.eat();

23 audii algs e Compiler
F.hﬂ|ﬁj.k5|ﬁ||;.ﬁhf:|.&545
2 3 Cawl DOg iS5l Uges
ol us binding ol s Animal

g o plowil Lyl

u.é.nﬁhﬂ U:!'“"JJT!":l

128



S o laaldB o3l 1 g (5 jlan 83Lay St 3> (5 lanlgly T8 30,25 U

T ekl L3595 65 5 1 S ja3 sas 0 pl=il object ezsT 59 ) Abstraction U

394 g0 eI O yge0 93 4 33 o U

1. Abstractclass (0to 100%)

SHAPE
2. Interface (100%)

area()

N

TRIANGLE




/() Java Abstract class

non- g abstract ;glasis ol 33l g5 0 g 3¢ o0 i =3 wlS el I a8 abstract gsulSawlS L Abstractionclass U
Suil wlUS S0 guac 4o g abstract

abstract class Class-name

{

/[ abstract or non- abstract methods

}

3135 3929 T 4> (5 jlwosle 240 9 394 0 iy =5 ko U jI Jud abstract (gsalS ewalS L Abstraction method U

abstract void printStatus();//no body and abstract

b abstract JwUS T aob Lecis> suil sl s Abstraction method awllS (S10 U
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/( ne Java Abstract class

abstract class Bike {
abstract void run();

}

class Honda extends Bike{
void run() {

System.out.printIn("running safely..");

1
I

public static void main(String args(]) {
Bike obj = new Honda(); obj.run();

1
I

1
I
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abstract class Shape{
abstract void draw();

implementation is provi

.
class Rectangle extends Shape{
void draw(){ System.out.println("drawingrectangle"); }

1
class Circle extends Shape{

void draw(){ System.out.printIn("drawingcircle"); }

//In real scenario, method is called b
class TestAbstraction {
public static void main(String args[]){
Shape s=new Circle();
s.draw(); }

Y programmer or u:

n by end use

A

]



abstract class Bank{
abstract int getRateOfinterest();

}

class SBl extends Bank{
int getRateOfInterest() { return 7; }

}

class PNB extends Bank{
int getRateOflnterest() { return 8; }

}

class TestBank{
public static void main(String args[]){
Bank b=new SBI();
//if object is PNB, method of PNB will be invoked
int interest=b.getRateOfInterest();
System.out.printin("Rate of Interest is: "+interest+" %")

!

A

L



/() Java interface li hﬂ'j

abstract glascio | Jolilgis 33l g5 o0 g Sgu 0 wiu =5 interface (gaalS owalS L g Cuwl wlS S blueprint S Interface U
Sl static ol g5 g

interface interface-name

{

/[ abstract methods or static constants

}

IS (5w 03l | 0ul8aiz (5 0l g is-aakail j S sslgs o interface Igls j» U
¢ interface I ,>
JolS 3 y25 g jlweslyy U

IS3az (5 oyl 3o U8 jl iy, U
loosly coupled cauals oo sbiws U
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class
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interface printable{
void print();
}

class IClass implements printable{
public void print() { System.out.printin("Hello"); }
public static void main(String args[]){
IClass obj = new IClass();
obj.print();

\_.,.55_115 JA D




interface printable{
void print();
void show();

}

interface Showable{
void show();

}

class IClass implements Printable, Showable{

public void print() { System.out.printin("Hello"); }
public void show() { System.out.printin(“Welcome"); }
public static void main(String args[]){

IClass obj = new IClass();

obj.print();

obj.show();




interface printable{
void print();

}

interface Showable extends Printable{
void show();

}

class IClass implements Showable{

public void print() { System.out.printin("Hello"); }
public void show() { System.out.printin(“Welcome"); }
public static void main(String args[]){

IClass obj = new IClass();

obj.print();

obj.show();
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(() Java interface vs abstract class

ﬁ

interface Abstract class
abstract glassis Jold lgis o i g abstract slassis Jols
oalSauz gyl I ooty oalSanz syl I bty pas
final g static sl juris lgus Ld jamiio oalS
static als g 025 jLw:Main slio 3929 o= static ads g 025 Lw:main siio Jolil
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/() Java Java instanceof

35S o duwlie fype G L 1) instance S 1sj Gl £95 ;8 dunlie ;See S Igl> 5 instanceof U

class Simplel{
public static void main(String args[]){
Simplel s=new Simplel();

System.out.printin(sinstanceof Simplel); //true

AU so S OT @ dtwoly sla super class 4dS g LwlUS o1 jl sco5 WS S jlinstance S U
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< 5 Java Downcusting

-c.___________.-:,
1394 g0 02uels DOWNCASHING ¢3 9, 00 Loyl Mg WUS g5 L child LlS' olo )l jusne aSile; U
:3 )95 palss €ITOT 4yl ol plowil 90 5 U
Dog d=new Animal();//Compilation error
:3 )95 eualss> | >l Oloj > error « typecasting L d
Dog d=(Dog)new Animal();
//Compiles successfully but ClassCastExceptionis thrown at runtime
9 g0 pSwee ol cplinstanceof Kloc L U
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/() Java Downcasting

class Animal { }
class Dog extends Animal {
static void method(Animal a) {
if(a instanceof Dog){
Dog d=(Dog)a;//downcasting
System.out.printIn("ok downcasting performed");
}
}

publicstatic void main (String [] args) {
Animal a=new Dog();
Dog.method(a);
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<> Java Il 5g w0

g9 593 g Generic (gla S — piis suwl> U
Java Generic U
sloul T ) U
ol glesl g g553¢5 s U
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(() EVYE] Java Generic

E

dgad iy p25 ole b generic | LT Cuwl o)V bl Oluss Cilises glgil gl 350 b (ollS S5 (g jlw ol ghis ,31 U

2o SlgS | s 9335 JEAIS 4 i ZENETIC pggie jlaslinwl U

Cawl plgse)s jutie So T aS 5,8 ool sste b GollS )3 1) < T > Canl 0¥ Generic aie b 9 (S S5 iy o5 510 U
D9 500315 )3 caiiud algs)s £95 )Sily 45 HWUS S ol Ly Wrapper class jI T (glow cae b pwlS jlosliiwl oloj U

bl generic ailys o jw interface g abstract class <SG ( wllS 9 aite paglic U
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(‘3 Java

‘;:=:::$

Generic Class

public class Gen<¥> {
Y var;
public void print(¥[] input)
for (¥ o : input)

}
public Y first(¥Y[] input) {
return input[O0];

System. out.print (o), Gen<Integer> gi = new Gen<Integer>();

0w )T ool 931 18 025 g Generic wlS SO cau yes jlisle U
{

Gen<String> gs = new Gen<String>();

9 3gdas S A5l gl Lo 15 jlw dgas o ol ,SA s U
(‘5::3’ ;_.5.1:[4;\ Lj'n":) ;\9.;:;'.- al.l.gu.ul u&_}ﬁuﬂ_l:l LIJBJA:!

13l o Iliniz A5l g5 o Generic wlS So U

public class Gen<A,B,C> {

Gen<String, Integer, Double> gs;
gs = new Gen<String, Integer, Double> ();

2017
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(( a8 I J ava Generic Class

E

Dgas 5o vl objectocgono 1) slaulS jl LSo I oles wo jekie ol (gl u Sgas 3gams ylgs Lo | Generic LS S U

public class Gen<Y extends Number> {
bl e 3oL Y L i jSuls (6l o 03 i y=i sl £95 9 09 JUie ys U
Sk salg3 JololS (sl o yaio Generic ol jly g95 Il Sosliwl jusis vy =5 ol 4T ciu =i o5 jlwosges U

Y a = new Y(); x

public static Y a:; x

Y[] a=new Y[10]; x
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(S/) J ava Generic Method

‘;==:::?

::wdﬂﬁuuus.jﬂJ:HJLJMUIyHIJGeneﬂCmdﬂ d

public class Gen {

int wvar;

public <¥> void print(Y[] input) {
for (¥ o : input)

System.out.print (o) ;

}

public static void main(String[] args) {
String[] s = { “Amir", “Hosein", “Kashefi" };
Integer([] 1 ={ 1, 2, 3 }:
Gen gs = new Gen();
gs.print(s);
gs.print (i) ;
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‘E:::=9

ol addie T odgl (5651801 | o ciwliaml sl gl 4l ol )T U
G 1 g 08lial g B3> (LS Lo T g 63gy juin jo T Jgb oS Cuwligy ol jT S ArrayList U glowl )T cuwd U
import java.util.ArrayList; :3gas importesl o s | ArrayList (wUS sob Jgl o> e 5> U
el S OT vy y=5 6l o 9 Sil aols g5 jl sl g ArrayList juolic U

ArrayList<Type> lstTest = new ArrayList<Type>():;

133l aline clgil I Liacl g sl Generic sl gizo ArrayList juolic U

ArrayList 1lstTest = new ArrayList():
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(() EVE] ST 5T S peo slON

ﬂ

.3 S adlaal T ow (g paslie cadd() ke L oylgs oo ArrayList o slaul jl ases U

ArrayList lstTest = new ArrayList(): IstTest
0 1 2

1stTest.add( "itemO" ); :
1stTest.add( 1001 ); item0 | 1001 | true

1stTest.add( true );

: 1835 e (gl ol T glacuud > pao slasis Sos U
5840
] uslic slaes

N3

1lstTest. size ()

add (index, item) indexslSole o item jlads L (g uaie j2g 8
remove (index) indexalSols juaic A3
remove (item) item lass L 5 uaic A2
contain(item) J22 L Cuasd Cad o itEM juaic oS50l 8L
get (index) index slSul> juaice oL L
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<> Java

Nested classes

2017

Sogul ca =t S8y (5953 85395 g0 6 Sl g5 o lawlS U

338 (0 ungsnS UialS g gy (515655 0w jio 955395 & jgaas L wlS gy U

13905 (53 0db 4 j & jga000 l g5 50 | 855595 sl S el gl 19l 4 U

.

Static nested class l

==

Member inner class

Anonymous inner class W

l_.,.ﬁ.a‘:.ls u_ouJ_ml

Local inner class
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(() Java Member inner class

E

augS outer class | (39 ju wlS g 33ugS o inner class | gl s yu5 interface L class So 95 o8 S U
315 aw i private s lgo i outer class gbacl aalS o il outerclassow el> | So inner class oS LT jI U
SiugS o member inner class | ) 3gul wau =3 guae U ¢l gac o interface L class oo 955 8 owllS U

class JavaOuterClass {

ff ff bde

class JavaInnerClass {

. i .-"
Member inner Classes > //code

}

}
Seud i ey static o jgo S L S0s interface So ctop-level LS o s a3l gs e o interface S U
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(() Java member inner class &9 j1 &)l 490

ﬂ
public class A { class Programmer {
int a;
class A public static void main(String args[]) {
class Al class Al { A x = new A();
class A2 int al; A.Al x1 = x.new Al();
A.Al1.A2 x2 = x1.new AZ();
class A2 { X.a = 0;
int az2; xl.al = 1;
} X2.a2 = 2;
} }
} }
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(() Java Local inner class

E

public class localInnerl {
private int data = 30;// instance variable Sl céy yei wUS method Sy g5 08 LS U

void display () { S3ugS o local inner class |
class Local {
void msg() { siis jl gy Mlgs a5 e local inner class U
System.out.printin(data) o
} Dogul olgol ;8
}
Local 1 = new Local():;
1.msqg () ;
}

public static void main(String args[]) {
localInnerl obj = new locallnnerl():;
obj.display():
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(() Java Anonymous inner class

ﬂ

Ly class Su 95 9 o3k new cinterface Ly abstract class Sy (glo)sdio gy jb tuge 05 Cuwl PL G9s LS Sy U
.A3ugS o0 Anonymous inner class | j > i y=5 interface

Pelgats

gl 150 s plulolS buwg (ol Lo S ol plb U
static class TestAnonymouslnners1 extends Person FEP U JJJ e s

class TestAnonymousInner {
public static void main(String args[]) {

HHMHHH& Person p = new Person() {
void eat() {

System.out.printin("nice fruits");

abstract class Person {
abstract wvoid eat();

};
p-eat();
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(() Java Static nested class

ﬂ

class A Sgul i yms class So g, oS static class So U

static int data = 30, 3398 o static nested class |

static class Inner {
static void msg() {

System.out.printin("data 1s " + data++); 9 audl ol > olciws outer LwlUS static gbacl
}

} A3S o 5 lwasges T I outer LwUS Ugeso

g laais ou A5l g5 o Lgis static nested class So U

public static void main(String args[]) {
A ob] = new A.Inner();

obj.msqg(),
A.Inner.msqg() /s
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