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: gl aaf oag ¢ Interfaces

SiYo s



Aalisal) Juedal) dakiil dlagye e Bla dxt O
Java Is Platform Independent

ol (ya Apga (Uil kly LogiSl) eyl S (Say 430 IS ns
WORD gy Jiads oS Y a3 il oS Jilaall b ¢ ja] ) duaids
331 Gasmla Slen e (WINDOWS) jyaing i oty salally Seie
oSl i ol o) (UNIX) Sige e cibite (o i pllasy Jany
e p2iidly WINDOWS ol yie Al i oUsi ol (LINUX)
¢ ale U< WORD gealip oV @lld aapg ¢ dibiaall coulsal) 55 gal
e Pla EXE g5 0o cide (phass Ay ¢ ( CHH/C) Ak 9%
Ll Ul y) Uiy ilill caldll (5555 llasg COMPILATION dan il
O daray Ay e Cabide aiagllé Lils Aal) il Ll L ool oLk,
Byte Code Interpreter) ) e Javugll 12y Juadall aUai g gealijall
Lilall ) ) AL dtants (e NSy ¢ ) (g o dan il I
gabiy Jiada Glgdad (V) ) JSEN miageg ¢ (Java Virtual Machine)
o (CH+ §IC) aaly ase

B o 1
ey A
compilery__|Binary File e
Windows Windows | sttt S0
el e
ke gl g o ol
aily Binary File | “22 g=U
clo++ Unix | gy S0
Sha
Compiler Binary File | =& g
Mac Mac | 2w J
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s - Bla Aal i malip i Cilghad (Y-)) S8 g LS
m—agy - Ll A ) any e e ol eyl B & (V) JI
Alba s win32 alh o ali ds o Sas gl galsyd) of (60 )J<a

. Mac .Us: 3 UNIX

M, 2l el
#ﬁ:‘_’—.‘
Windows
; : Java Byte
L’m e . Code F g
L 1";';"?“).“ =l Bl o w_,;“
Ladi Compiler Compiler 5a Al =
: o Sy Unix
3l ki
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Jivi Program

elasa HelleWorldhpp [ )
public static void main(Stringl] args) |
System.out.printin("Hello World!”)
¥

]
Hal loWorldipp. java +

o

Winaz2 LINIX Machs

Bt Jids s o bl ol el (S g = (£5) ) S

(Al )asagmy padiees dgaly i galy sl O

03 () Can gealindl 3 dagall cha¥ (o Lsagusyll paiisall dgaly oliy 2a]
(&2 Banga clialy aalia alatin) o) LaS ¢ lne USE zalipll Jaxd cilgals)
Labll (e 1ya€ had aadiall ey A galpall (e dp2all cilgalsl) Ly
o) - Lgaladl axiiiidd) Bl oy bt (L 4l LS ¢ malydl alasniad oL
daagas il CLISRY) aa Bpilae Adasie Lils dad 8 Bagasal Asagull cliaY)
o Bpagall Lol Cilgalsll 8 iy L malipdl adle Jan (3 jleall
asti Laie Uil gl . dabiaall 5gaty) o Ao JIKEL el Ciga Uila
I8 2al 30 1 ole jeaugl als e M 55" Jany agd galin 4,
ol a8 aqlS i 13) 81y . jeabagll Gl 8 andleall 4 3l
c il Junl) U e canlny U5 Sl als

s Java Applet Syl Ciise (e 285l Slaay asaal U

sl agt Cua ¢ SO Laned Cuaa (Al Glinkdll e gy A
cile Pla e sjlesial 2 5 Applet  zelin dlaels ( Developer )

- YA



ade y5asall (Server) sasall A= Applet zaliy Juasd dayis HTML
lie Cad Y1 dnias JHA (e Gkl 138 paye S HTML Cile
il phn padaiaal] sy

Aalll oda yigkaig £154Ls (Sun Microsystems) Sun 4S8 cudld adl
JShsY Java dsle il Jully JShl 4S54 dSelae Sun ASH8 Ciasaly
Jaraill akai daay (Ao 508 dad Jae 58 Java 4xl glis) vie Cagll IS
e 5peall B3¢l ) (mainframes) ABlac caudss (e Brgal) asanl
5l a3n (il ggal latd 8ypm AS,al cijial 3alg MP3 clie

Java 4al gmalipd) A alal) &) — ¢
toh Al yealic dasjl e Java il cigi€e galiy gl oSy
alipdl (8 daxaiiall SlaSall ele sl =)
|EALIJJH qu PR | n.’_iL_l.Lu“ l—h—iﬂ_}i:l_"
el (@hlie) Cilaglas =Y
. main 2 Gaz (S5 g8 Ciang ) ardiuali(dls Jadlsi— €
Java aals C—aLU.‘I 3.5.1._\1 1;.1.-31 LA

public class ClassName

{

// main method begins execution of Java application
public static void main( String args| ])

t
' ﬂ { Body of main( )

} // end method main
} // end class Name

S 5 6



dc gana lgd 458 S «liSall (e degans e Java dal (g5iadg
Aaday al als JS5 walgll e dogena o gy i JSy Cighall (1
delhy agh s3g Java Al maliy Jof oS Lyl Jals Leags disea
: Blaall
Welcome to Java Programming !

—

. [ This program will display a message on the screen

2. public class Welcoml

3. |

4 /I main method begins execution of Java application

5. public static void main( String args[ | )

6. {

7 System.out.println("Welcometo Java Programming!" ):
8 } Il end method main

9. } !l end class Welcomel

p ol Al e Jeasii il malipdl i ey

public sle caxall 1y Welcoml  dau) Cha Chupd & JOd) 138 3
Y clags g™ {7 7} el cuall Tag ¢ Gl sl ey
£ Oe sty main( ) sl 3sa O9s Gadal) My
public static void main( string [ ] args)
- el 2 3 (1Y) public 4aSIL Bsase main all) G5 o i
SNEE



R T T
comment : 1 _laull
oda il agSall paill of e /7 (RBLN dajall ) slaYL fay 3
pai Qe aglidal bl Gaaajall 3an Cua ¢ Gl e Hle o LAY
¢ opal palad] U8 e Lageady se Lad el o 50l aty i)
Jud sl Al Caguladl (e Qb Y g zalind) agh o Cilidatll e lusg
el s ooty agk angidl ¢ galind) s e (L5 e dedsd)
Galall SIS 13 (/)) Ansaiall dlaydll aadies Aaasll Adee U Claesl)
Cladadll e jaT gg8 cllliag, single-line comment L asly jhaud s
aekisg « multi-line comments shud 5o ) 0 cilades 4,68 W =0y

b LS aaladl galanll 41S
/*This program will display a message on the screen */

Y ohadl &l o andg o H0" el g laall S0 fF Gl s
lea¥) Ji Cladadll jlacd e elis Lo A0S LSy 1A aaleall elgml o
CELT Sl
il aaoa Chia capan a3 3l class dalsll (2 phaadl) gabisll (K
ruall aul dalSll oda  Lis ¢ public ple chall 1ag ¢ Java isia )
Cragg ¢ dsadl S8gl) 6 (Cilall o ) aalipd) ol g2 (oM Welcoml
;A claadldl eyl e 33

C Y e laalg i maliy S ey -

o galipd) dad Laias () Ay Calal) o) Chaall 138 esy of Cinp

Byl 5yl Cajall s Al pa -

SN



c oS G il and o o iy -

O alaaBu S Ciall Jans aaall 128 asis @ public 55! 440
paais ol 13l ¢ Lgll oty Al Aajal) pe Hdal) i sal Chia (o U
(ro -l Ciall aladtid ey bl IS5 43ld Caall 13gd public sl
Ngusdi Aajall B agnge (AT Cagia Jd

oﬁgﬁmwgi@qt void g5 e sy main( ) LU Jia § )
dal Unpasg 2ald 2dal) iyl Wl ¢ dasss (5l main( ) st 336 Y,
BT aakaind (g deadieg ol main( ) LW ol ¢ string[ | baadll ;e args
Sliall (e diia static g public (plalSl) fa JS JAaiy . 4oy maliyll
@GRV Cagially Lils juie ISk adl i3 public dialli, aall suadll
Adalagll ol ¢ alal) 2ot psdall aadiion Y Adgng ¢ aalall 1Aa clesiud
) Jasess e gyl e gyas 9 ¢ mAn( ) @il 25 jusdall GpnlisY)
: Aaalls main

v" public static void main( string [ ] args)
v" public static void main( string args [ ])

sl 138 e args a1 slks o Lygun il ¢ Glalgala Ciall ¢
caby T Wi das AT dassg sl (ol alasnud (Sayg

string  Laeill (e Uiy 330 (o301 println delbll jls g8 0 7 )
pan e () JEY) e Bonse il 220 (a0 o dagll el
Al dadyae Aluls gl 5% Latieg s (gd G o) 1 Jasy (5505,
LS (1) Aage oA ke gy

System.out.printin{ "Welcome to Java Programming!" )

% ~ _ \_Y_) L ~ A

object reference  method name parameter list

SN =



¢ a3 ke ) JBY Y print &6 o s print 5 println o 3
system iall ) oj90y iy (53 out craall ) println sl
dailiy Jehall laiag 48 2235 java.lang.system sa ciall JalSH 2 uYG
(< gy ¢ System  cawall 8 out Jiall aadg caall 13 Aalaldl adlglls

. static daally aids Lad sa5 printStream Laad)
p Lag i) deLal ()liiae Sllia
b As¥ dasal) L)
System.out.println( " Welcome "+x):
Ao sl double sf int o String Ll : x ua

s Al diuall LY

System.out.printf( " Welcome % s%d %f%c¢”, w.x,y.2z) ;
.@PM@WQIGJ:.JJE:S&&;
.c__‘ma.m::_,asxdu_lcda‘i:dsiga

cghin e gy ol Gle Jnt f dua

cang e gz ol e Joiz e dua

r Al 8;lall deliday agis Java dal lasliy sl
"Welcometo Java Programming!"

e e ZaIS JS (e85 Sua

SEE



e} Ll

1. public class Welcom2 {
2. /I main method begins execution of Java application
3. public static void main( String args[ ] ) {
4. System.out.printin(

" Welcome \n to \n Java \n Programming!" );
5. } 1l end method main
6. } /I end class Welcome2

e

1. public class Welcom3 {

2 Il main method begins execution of Java application
= public static void main( String args[ ] ) {

4.  System.out.print ( "Welcome to ");

5. System.out.println( "Java Programming!" );

6. System.out.printin (" mmmenmmmmemmee )
7. System.out.println ( "Welcome to ");
8. System.out.println( "Java Programming!" ):
9. } // end method main
10. }// end class Welcome3
Al Al o dianin Glull maliyll 25 xie g
6



(Escape Sequences) wg ¢l Clillgia =09

"V gly e sl e \n delid 3 Al 4l (1 = 1)) L daadls
(Escape character) ws» i o (Back slash) aéall 42l _aus
N g el Slllgiag ¢ g el ildlgia Loy (3 Capally |\ Ayl ey
shad) dday ) JEs) o plgall jen s vos s ) JE) ey
A=A g el Clillgie ey (\—\)JJ,L-_._H Oy ¢ Sl

s jm Ly L,11 BTE] p——

Sl 138 @y ) JEN e a5 el ]

alert(deep) cipa o)
oyioe A Ak dclol

AL g el Silllgia sy Gaw = (V=) ) sl

= =




Java 4al A dujlaall Glaall —1-)
Pt ajlina (gHlae A6 Java 4al adna
aaaind (A (slumall Jiall (5yae 5o @ Systemuin  Gaall )
- el M aasiiad) fe Cilibaeall (sl
a2dios (oMl (gilwall ~3a0 (5yaa oa 1 System.out aall .Y
o paaiuall ) aliall (e cilibanall 2 )AY
a2t (o3 (g)luaall Lndll (5yna 5 @ System.err Gaall ¥
- aaitiadll () el e ellaal) e #1AY
System.err.print( " Not enough players: " );
Jlaals zalipll o Gam ¢ Aplunal) 5all/ Jaall (glae S Jlaall o
- Aagill deliby el fgeae Gluag aadiuall 8 e (p2e

import java.util.Scanner;
public class Sum {
public static void main( String args[ | ) {
Scanner input = new Scanner( System.in ); // 1
int number! , number2, number3;
System.out.print( "Enter first integer: " )
number! = input.nextint( );
System.out.print( "Enter second integer: " ),
number2 = input.nextint( );
number3 = numberl+number2;
System.out.println( "Cint=" + number3 ):
VIl end method main
VI End class Sum

11 sland)

- BSIAN A mall 13gd O\ Jaag Scanner caall e pase el S
s



util dawlidl) dajal) —v—1
Bayaall lshadll Cighia e 2ol java.util deajal) el
Cagta DIA (ag ¢ Ouigaly J ALY (Abstract Data Type) ADT
ciall g ¢ Lol Ly sadas clihas o elis e oSais dajall oda
Ca Laiie enia® dajall oda 13 . Aejall oha (jeuia 3523« Scanner
Ll ¢ als Lay, pladll oy, bl ConaS dalall dsarsl) Cigeuall

@A ) e ghe Greddd (e IMPOTT gojeadll

dajs (e chaa (bl ) Gl =AY
o Sl cilall 8 aaladnil Jal e il dajs o s Gla (S
& ole Jo import ke 0S5 ol ey ¢ import 53sead) SN (Dla
adall 5)lally ((Laasag s & package sle aa Sly) jaadl Cald)
: util 4ejall (e Scanner chwall s A4S muag
import java.util. Scanner;
S Scanner caall (o e elisYg
Scanner input = new Scanner( System.in );
number] = input.nextInt( );
P his e JB) Gllaall oS 13 Ll
number2 = input.nextDouble( );
ss = input.nextLine( );
: 5anly AalS e 45Se Ay Aludi WA Gagtladl IS 13 Ll

world = input.next( );

Sl o



Y 2.SBlLs Scanner Ciaall jainall ol plasi) 58 Akl sigss
Slldg, JalS) dand lasnuls V) dajall 038 (pe AT Chaa (o) plasiul (<o
e (ahial ) sl 5 ¢ util dajad) e Scanner ciall V) (idas ol LY
b LS (F) plal axdiis, L dajad gl dajall a3l Cilgalglly Cagiiall
import java.ufil.*

die ) Bpaiiiall eland) alasniuls Aajall 8 dgaly ol Caia gl alasiul e
3 (Rl P BN RES

// import graphics . Circle ;

import graphics . * ;
Circle myCircel =mnew Circel( ) ;

Pk LS dgjall Cighia (e Adja Ao gane alad (F) LA aladsu) (Sa Y
import graphics . A¥ ; // doesn't work
Cigha gz Gils gl daiall e Ciaa sl import sl pas
: Laal i) 400D a3ad) cada aly Ldaall
. default package 4uxlid¥l donll -
java.Lang deyslly -
. current package dlall daally —
: Aaga Aliadla
Lgia Je¥! Wapall (a3 ol oy il @l o Tiis A kel (aay —
. ( System, Scanner , nextlnt) : Jis Capital letter &S ag s
s alipdl agh o s daualy cilppsial) eland 098 of cns -
g integer Lad s all £33l o (5SS O v &l ?uﬁu vl -
s (Int ) 45260 Cag alla (nextInt) sl Goh Ge 05 12ay
8 (e dssaall 2B JLa0) e Aggaal o nEXt AalS 2a Cicls
(YY) sl penga an LS el sae Ll aadial)

S B



Int Vanable = mnt x: msea se JAs
Do

x = input.nextint( )
Double Vanable = double y; iis 2 Jlaol

Object Name.nextlnt( )

Object Name.nextDouble( ) y = input nextDouble()

String_Variable = int W - LK sl
Object Name.next ()

W = input.next ( )

String_Variable = int S :ddmadld, Jay
Object Name.nextLime( ) B

put. nextLine( )

next Hle J<& mag — (Y- ) Jsall

Java Jes duaia —4-)

Hardware guladl alie e Platform Juall daia mllaias )
o 0Sar Jaall Slaia plieag ¢ el Lgdde Jand AN iliaa ) L0y
Slaaie aline gl ¢ gulall sy Juall 2l cpy slatl gl e Caag
Uue Liaie Lgi) Sum, (5aY1 Jaell cliate diea (jo cabias lils Jee

P e Jaddl duaie ST ¢ Jalth duna
v" Java VM ( Java Virtual Machine)
v’ Java API ( Java Application Programming Interface)

Java 4l jga) =Y -
padull jaliall (re degena (e Java adl G malipdl
a,b,c,d, ... X,¥,Z Buall Ll Cagpll -
A,B,C,D,... XY .,Z 5 LplKl Gagull -

0,1,2,2,... 89 duull &y -
P dald jgey -

S 12, 91



T = . =< == | v

i (1 1 & O

Java 4al 8 Bjsaaall claldl) -1V -
Key Words
A Lgeadid Lgaans Bisanall SIS (e dogense Java dad a2a0
Aa) 3 sl fooliall auas Al (5aY) LIS (e fase Cauig ¢ CH4

. 5_')_,:.;..451 Calall a.‘.‘-_}n:...a (T—'\}JJ_];H E'JJ g e Ja‘w‘a

variables and constants <ulgills <Ngalall -1 Y-
Islal oyl Gass delb b Cod Aol G Cig el (e
Gans 2k agf pralys S Jal e GlA), S5 A e aal 8 i
Culgilly S¥galall ggie iyl ] o lias Ll eyt Jilis Jag pleall

- bl ploil ddjeas

Java 4l 8 L) cildeeal) g5l -1 ¥
t llanall Llail (e cpegi e Java dal gisd
Primitive Type awla¥l Ll -
References Type dwmajall Llalyl -
Aad  Cyaac ol ) Jadd Baaly e (3385 Al Llay) gk
o Slbadl Jass ks Yy ¢ HSIA B e pan ) glindg ( .o ¢ dailate
OSay - @AY @l Gas 8 I s LS, Jaall daie s Lils
Arrays s Classes : o Laaall Bl Ll . (£71) Jgaadl 3 lgaiil

S I e



aalll 3 5 saaall CilalS))

Abstract Finally Public
Boolean Float Return
Break For Short
Byte If Static
Case Implements Super
Catch Import Switch
Char instanceof Synchronized
class Int This
continue interface Throw
default Long Throws
Do Native Transient
double New True
Else Null Try
extends package Void
False Private Volatile
Final Protected While

Java 4 S sjsaaall lalSl — (Y=1) 5]

Ardl) lidand) plgil Gan —(£-1) Jgaal)

SV




variables ( lpaiall joisadall =V =1 ¥—)
Capasil S Baaae dad (33aT panade BN (e gainge Jyaiall
LBl sl e
g=5% A= a1
b=2; r=a-b;
Gadll 33U b Jsanall Laiw ¢ 5 danaall dadl 3aba Jeandl o aadu
A (5) Al daidll ea Jyalall Aad juas g Al 2ey ¢ 2 dasaal)
e b Jeadall dad moda Jals sliud 23y gl g ¢ (6) Basaad) daall
0w Jeate (Je @ Jgniall 4o

Naming of variables <¥sadall dsawd =V =V =1 ¥~
Jsnie @l daand diey JAT Jgaie e i aud ) glisg Jgatia IS
gabdl 20 i dunay elbdl 8 pgfgll Liss selgill (omes el of o
 OYgatall Lnend die Al aeloall & Lol Caaag, Java Axl
o Bpiall LK &l Cagya e Ciya Jyatall and Tan o s )
S e gns VI oy Y 5 Gl lld sy 5T 5 ¢ 5l
() Al ddylll (g pals )
iy e ol 13l ljaa 32 (a Jpasal) and Job 35S of oSad) (e Y
.( Compiler ) &l aajie U8 (e JlieW) cpes 3L Y
aladind aae caan A Bpaally 5l iRl e (56 Java aad LT
Aein i pasiall Y it Jpaiall al Bpieally 508 iyl
C A Uil e sy @ Jyaial) Ol
g cipe AN ARSD 8 i gl and 05 o oy L

STEY S



Aihic dad gl 5 ¢ for Jie spaae S 050 Y a0
& Bpaaal CllSl (e AlS (gl Sl null 4 i ¢ true, false
. Java il

Wie sl OIS Jla B ¢ s Cipay Joaiall and lag of duay 1
Jsl lae e ) AaS S e Jg¥) ipadl Jaa Jiats 44 (50 JiSH 00
. isGoodColor : Jia LS lij (4l

Ygadall Jlae Y-V
sy, Jsaall plasnd Lo o€ 3 A3kl 5a Joatall Jlas

L BSIAN (p pady asly (has Jsaiall el aladll ok e Jsaidl e

, allaa 33as (530 58 ol il Al vl Jatd) g Gl s

b A il (gaa) caes g

o elumel lihes a : Members Variable ¢las¥) cigaial) )
¢ ol o s @l s oSty Caal) Jals Lgie gl S5 ¢ Cia
e () il ) Gl JwlS g gt e paill 1aa Jlaag
(1)

, ABSH Jals Lgie oyl 2 0 Local Variables  ddaall cigadal) ¥
o pa Al ARSI Llgs Blds Lgte mopeatl) dlads (e Nia Lgllaas

piy “Vsaie oa : (Parameters  function ) gl elawgll .Y
S ol 2l Wege il i dal e sdl of il 3 Lgalatan
c el alS ga clsanal Jla o g

flgie mopeail) ol il Laladd) C¥salially cliae ) C¥saliall Angs (S

int x=200 ; long y=300 ;

SN



DAS e lgad iy o i, 5yl Lgd o8 ] (Sar Y ellangll ol
. gl Gl

csadal) (& mapalll === 17-)
Declaration of variables
gy ade moyealll e 1Y Java daly malin (4 aadid Jeale JS
cllaall U8 sl 35S of dayits (0 Slg aliall ra S0 o 8 iy
il Alall JE3 (0-1) S Gy Jsaiall 138 pxiiacis Al Ayl

Datatype  variable name ;: EigEa o8

coraily Lgal it (5<a A CNsatall (o aell 2ns Java il
 lgie gyl B0y csatall o2 aal Shin b Lads lgic
boolean &cast Laaill—
J true  owied In:'-.i:g , Slbikaal e [ Bit g : boolean Ll
.(1.0) 4 false

Declaration: boolean b:
Assignment: b =true; b = false;

o AT s e dagall axan ( cast ) daledl Ll
Ll 138 aladnud (4-1) B s 50 Sldasdl)

SEE



/ Demonstrate boolean values.

class BoolTest {

public static void main(String args[ | ) {
boolean b;

b = false;

System.out.println("b is " + b);

b = true;

System.out.printin("b is " + b);

/ a boolean value can control the if statement
if(b) System.out.println(" This is executed.");
b = false;

if(b) System.out.printIn("7his is not executed.");

/I outcome of a relational operator is a boolean value
System.out.printin("10 >9 1s " + (10 > 9)):

Ylend main

{/End class

F Sl Al e deasiu Golall galisll i dic
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char 4dpaall csalall o gpalll — ¥
L..}j_}—"‘:‘f ta:!__i_g ‘ Chﬂr 'b:uaa.a.u 4_oI81) fam LEJM J_ga:u g C_J)_..a:\u
Pl g Al Blally char gall e CVsa0e & lall

char ch ;
e (p3aaly, IByte 4ssay ch dsandy Cijad B8 8 dalie (55
P Jeaall 13 d L
ch ="z
ke Ll ey Bjpeana b5 A S BN Cajlaall (68 Latlyg
1 la

char a : /lais a character variable

char b : //bis a character variable
or

char a, b ;

Cre el Jlaaid (Sar g . SVsamall e gl 1 (5 =1 )J0A
PES LiCa Mhad Cajlae (e Yy ALIS U856 (9330 char gl

eh=2;
M =128 G zsliu char gall B lgwias oSa Al 4aad il aadll 3Ua3 oS
i Syraall 2BV ae Jaad Ayl o3 (4 1Y 127

// char variables behave like integers.
class CharDemo2 {

public static void main(String args[ | ) {
char chl:

chl ="'X";

System.out.println("chl contains " + chl);
chl++; /increment chl
System.out.printin("ch1 is now " + chl);

B



YWiend main
V[End class

- chl contains X
chl 1s now Y

String 4yl Juddl (e gpall) ¥
Ciall cra JUial g, mlelS Lila Aa) 8 ddpnall QDL el
Lgie Cuvall gLl ey 8 Lk dhas ol Lgianh S . String
L gabin ) Cijlae degena Juiy) oy Laaiad . A gl Ll (e ciYganiaS
Cijlaall e Al €5 e Jpatall e myaal of cias ¢ Java Aal
t sk WS @by String
String season ;
3l
String season =" Winter " ;

: 4diadla
. (0= 255) 1byte=8bit cub aaly nia 23 98 1 byte Jaall)
yt i y

danaial) cNgadall oo i) — ¢
202 ¢ alaas H€a Lad gl A0S Ll dasa ) cpandl Jia
Nae¥ e of o Sar Yy ¢ Wi cilaiall 2ae o LY G Lala S

RN



AN clliag Al (5585 Gl S Lgsly dupdie Alials @ld L)l dassial
Pt e Java B danall HNaeY) g.etbﬁ

. sual minia e short

cgile g e int

o dugh s 202 1 JONg
gVl s3a Gaw (0-)) Jsaally, 890N 3 dihiae Cilalue Jisd a9
Aa3al o oK A A8 Jlasg 5811 6 ladal ) dslesdlly

127 A -128

o 32.768| 2byte
32,767

ol -32768| dbyte
+32798

1 -2,147.483,648| sbyte

2,147.483.647

Aasaall csatall glgl cun = (0-1) Jsanll

1 Jla
int a ; /la is an integer variable
int b ; //b isan integer variable
or
int a,b;
. long t_,.:]'l u-“C—.‘MJP:'-ﬂu"- E_l'_}u:ﬂﬂ -
8|

long a ://a isalong integer variable
long b ; // bisalong integer variable

- EA-



or
long a. b :

da Jgala 08 qupaili-o
S LIS Lol (S 08 Jfial Al C¥paiiall Jlasind s

Aliali ae Sl e JalS a8y sale ddialdl dac¥) LAS g ol
Akl b Agan) JaeY) o plodl A0 dllling , ol (o Sy Lyie
double gsill (e o Liiall JoeY) gl ey ¢ Jlanin) daslall Juasal
Jal 3,803 float g sl callaig ¢ dalll Crtt glss alanal allasial o S3ls
o5 0335 (53 analls #1581 638 (1-))dsaall mazage 5 ¢« double g5l
5510

Lgall cisaid) glgil s — (=) Jgasll

: float gl (e s Jgaia (o mapeaill —
:JGa
float a ;// a is a real variable
float b ; // b is a real variable
Or
float a, b

: double t_,:lj.l Ly (_55;132. J_g.:t_"l.n. = L‘sv'_L'l_'_)...n:l.u—
i

double a ;// a is a big real variable
double b :// b is a big real variable
Sk



or
double a . b ;

aliad
oo Local adsall csanally Global delall ciVgaial (s jaad o) casg
réus malipll Al Coopatll dilee aaag (JUS
Jia ((main adlall ) paliyall Ajla (18 Lgduyas i (Al SYpanall -
Aale CiYgalia
a3 s sl Jals ol main A JAls Leans o5y Al cganall =Y
A Al gjad) Jada dadh aaans ddae cNpate

(e sl alasiols A0 [ Jaa pguall Al de o) Ceny S Jlia)
- a5 1000 I lldy Long

class Light {

public static void main(String args| | ) {
int lightspeed;

long days;

long seconds;

long distance;

// approximate speed of light in miles per second
lightspeed = 186000,

days = 1000; // specify number of days here
days = 1000; // specify number of days here
seconds = days * 24 * 60 * 60;

/ compute /Jidistance



distance = lightspeed * seconds;
System.out.print("In " + days);

System.out.print(" days light will travel about'n ");
System.out.println(distance + " miles.");

}lend main

HiEnd class

:‘gl‘_’ﬂ! CJ;.“ e s G'ul.'!_)..d'r AT dieg

6070400000000 miles.

TOCess compieted
B EUALID RAFRIERIAL AL

aliaNa
e ¢ (0 Al ) JUall Juvws e ca Lo yukial &gl Aad olhae) aic

int a=0;

c¥gadall G Jugadll —£—V—1¥-)
dalee A dibide Llail (10 degana zad gy puiall (a Glia¥) ans
Aal Ol ppalias cpdadd e (s el AU ddas 210 aSed ¢ aluall
P A selgill e sadiea asll Jgady b S5 o58 Java
DAY sl Jigas ) laaie double  Jaatll (a ssaall aaf oIS 13 )
( float 5 int Jaaill (e Sia JAY) 211 ) double Laaill

B AT aall Jigad S lasic float Jaaill e agaall aaf IS LY
(byte sl int Ll e S V) 2a)l) float Laadl

S, e



&) AV aall Jagad i lasie Jong Laeidl (e dgaall aal IS LY
( byte sl int Jacill ;e Sia HaY1 2a) ) long Laedl
Lall lai o sl Jlae ) (et adaas Joaia M dad slis] oS Y
il Jagas o) dus . ((Type Casting ) Jaaill Jasas dilesy Liad 13 V),
<0 dad ) Le Dlihaas Jaaid a5 dad Lgady asl Aalae e Blae sA
o Al Glidass Jaail
= Jeade (A e Jlaa (60 el i Jeate Jigad dilee iy
Aslec Cayady ((Widening a Type ) Jaaill 20 ddasy 508 Jloe (53 baal
Jlae (g3 baat] il Jgate (M) paS Jlaw (53 Jaai] 4l Jgatia Jogas
Sl Saall ey . (Narrowing a Type Macill Gucs ddesy s
o Lai ¢ daspea Gagad Dalens oLl gy SE JS5 Ladll 3ad dddee
s e S bl Gua ddas lail
ﬁwuumg()wbﬁi# Ll pung o8 Jigaill dileal dalall dapall
t e, lgbigad A A Aal) i Jsaiall
int y=55;
float x=(float)y;
. float Ll Jlint Laaill ey Jugad
byte Laaill ) int Jaaill fa i Jgalall Jigady agis JUll (7 — 1)J0all
P Cus byte Laaill e g8 Al b Jeatall salivdg
int i =256 ;
byte b = (byte)i ;

- Y.
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// Demonstrate casts.

class Conversion {
public static void main(String args[ ] ) {
byte b;
inti=257;
double d =323.142;
System.out.println("\nConversion of int to byte.");
b = (byte) i;
System.out.printin("iand b " +i+ " "+ b);
System.out.printin("\nConversion of double to int.");
i =(int) d;
System.out.printin("dandi" +d+" " +i);
System.out.printin("\nConversion of double to byte.");
b = (byte) d;
System.out.printin("dand b " +d +" " + b);
}//end main
Y/ End class
A Al e Jiasii malil) 2% dieg

Conversion of double to int.

dand1 323.142 323




S { 10000000 )256 = 2% 1 gJL:JLS}A i Jeadall ‘_,_..uL,CJ'I Jaal)
00000001 00000000 00000000 )ﬂb\,-'te sl Lall $lba,
s ol a5 (g2 lls, 00000000 s i -2 Ja¥) il (00000000
i =257 dad Cul€ el 5. 0 & b dad Canal 13y, b Jaidl
e Jsadie N d = 323.142 Jsaiall Jagal o5 s o b= 1 Zad ladic
Jugad a3 Laiw o (grdiell ehall Cada 3 Cua =323 laie mania oo
. b =67 |laxc byte laiai e saie Jld = 323.142 Jgaiall
o ilghaaall e Teja di Y S8 AT ) daas e Jugall die oliY cansy
S e Dadaall c¥sanall Jlae (e (8 -1 )JG

(8'—1) Jha
. // Demonstrate block scope.

1

2. class Scope {

3. public static void main(String args(] ) {
4. int x; // known to all code within main
5. x=10;

6. if( x ==10){// start new scope

7. int y=20; // known only to this block
8. //xandy both known here.

9

. System.out.printin("xand y: "+ x+" " +y);
10. x=y* 2;

1%, }

12. //y=100; // Error! y not known here

13. // x is still known here.

14. System.out.printin("x is " + x);

15. }//end main

SEY S



16. }//End class

:‘;.I'L‘ﬂ! @ﬂl P EE e G..AU)}" 181 dieg

main J Jlaw e dde mpeaill 233 4 sl 8 X Jgadall ©

- 4l Jgemgll Jguss main 3 &les s Bjea 06 Nl

Latgs Jadd if 1) ABS (e Cipns 963 7 shaadl by (salall Lay
Cy i) pe AN 038 lijee 055 X Jpaial

Sy L e x Joaiall 06 if ABSH 2518 12 ol (B Laiy
e e

Final Variables 4Ll cigatiall—Y ¢ -

AL e gl ) An dned maal Gy Jyate (e el 580

o gloil Bac Sasi Java A4 59 final sjsasall AalKl alasn il ( Jaaaill
: Lt , AN Cigasd)

final float PI =3.14159
final int w =100

final char newline ='a' ;
final z= 12440 :

-o0



adaaves

O Culill 1 aad anjiall e Colill 95 580 Lgad 5 Y Al AN 8
. int gl

o1 Wyl Cheai 500 dalus delihy sy agis Java ) dah laaliy cas)

{/This program computes the square of a circle

[{Compute the area of a circle.

class Area {

public static void main(String args[ | ) {
double r, a;

r= 10.8: / radius of circle

final pi=3.1416; / pi, approximately
a=pi*r*r; /compute area
System.out.println("Area of circle is " + a);
Wiend main

Wiknd class

: M Al e Joaninn galtul) 2k e

Area of circle 15 366 436224

. Process cnm_pleted

- I



A giiSlally Agilaially dyleand) Jalgall — Y 0

e Ame dlae el ash (=l ja; 0o Ble Operator Jaoladl
038 By ¢ Ajlie Adlec o Asilaia of Aylus Ailae 5555 o Sarg ADNalas
Java @l g Al dalsall pled o o 555

Arithmetic Operators 4uluwall Jajgl) ==Y e -
gl Jha ¢ dalaall Gilidesd) Java 4 (3 gyl ST paaas
o Abilaall Lajeays dnlusdl ilbalaall (V=1) dsanll aug clape g # ) Lally
. Java 4l

Java aal ‘_,._“r i.l‘;'li.q]i LﬁJ}QJ’ EL_LELAM&]-] u.'_:t:hlq:.li et (V—'\} JJ._‘.:._“

% dasill L Jole Laf cluad 2agile Yiael V) Aes¥) Jalgall 3o
Ganea 32 Aad 3L Glaad dllaiad 2 amodulus deleal Ll adl)
Anbuall Lalgal) 538 and - 2 (golow 20%3  uanlls GlIA ¢ HAT 220 e
b dale g ST Jlarid o%ag, (el o Jans LY 45081 Jalgall
Anlad) Cldadl (e degane O Ble oluall sl Loy by jas
s (A=) dsrall rag ety cilpually clsilly Sae i) dasys 3l

dglaldl ulal

- Y o



gl aill el S

g._ll.n.d.ﬂl il g.dL_l A JEAd)

e % o i

X+ ¥
2 +C

2%y —06.5

D=bxh—4*a=*c

)
y=2*x*x+5*x—5+2*x*x*x

Apbuall pulanll (o G = (A=) ) Jsanll

(A laall) Adidall Jalgal) —Y—1 01

Relational Operators

S True dssss L) bl dass (58 el Lkall Jalsal) o)
(3-Y) Jsaad) agns , Oatesil) s djlaall Aaid o False dcbls
Java a8 SIS, Ly (Aall JaEDiall Jalgal)

“ﬁ :.“‘1 ﬂ
vava 1
==

a==h ? =
a=h 7 > >
a>=b ? =

=
a<b 7 - <
a<=b 7 <=

=
al=h ? I= I=

Java 42l 8 8IS Loy Al Jalse g = (9= )Jsaall

- A -



Logical Operators 4sdlaiall Jalgall—¥—1 o1

Ly oo Laress Rlate et o 3T agyd diasall el pas
Java &l G LNl Loy daabaial) Jalgall (Vo= V) Jsanll imngeg ¢ ymnny
(a>b) && (a>c) && AND [T
(@>b) || (a><) I orR [T 4]
a>b) ! NOT “

Java 43 b IS Loy dalaiall Jelsall meaagy — (V0= )l

3ganl) SN b ) Jalaall —¢—1 0
Conditional Operator (?)
plasiily Al bayal ded sl mawy als Jales Ula 430 6 aag

(Condition) ? expression — if — true : expression —if - else
a1 Aad daady cpee apd jladl Jaf e () apdll Jaleal) aaaind
D Openy 4GS (e | Jaydll giad o 13 ()il Aad amd ol 1oyl

1 : (condition) ? result] : result2
2 : (condition ? resultl : result2 )

e

+ ibial LAl - condition

oyl 38a3 13) saleadl Aol — resultl
Jopall e Alld saladl el — result2

-1



t JEa
y=(x<5 )7 44:55;
y=(x<5 ? 44:55);

LYy =44 1 6 x=3 o luas 1
LSsal) SUuy) Jalge —0—Y o)
Compound Assignation Operators
) Adaal dBLEYLS csliny) clilee (e 2ac Java &) 3 s
o (gpal Bpatiie Gyl aag ¢ (=) LAY Led padns 3 dlal)
(VYY) deaadl s e asags (Sasy, ASHall 2Ly Slle

at+=b a=atb
a—=b a=a-b
a*=h a=a*b
a/=b a=a/b
a%=b a=a%b

A6 Y e ng = (1))
s dglall Cldeadl e (10-1)Jall =z

(10-1) Jta
/I Demonstrate the basic arithmetic operators. -

class BasicMath {

public static void main(String args[ | ) {
/[ arithmetic wsing integers

System.out.println("Integer Arithmetic");

int a=1+1;

int b=a* 3;



int c=b/4;

int d=c-a;

int e =-d;
System.out.printin("a =" + a);
System.out.println("b =" + b);
System.out.println("c ="+ ¢);
System.out.println("d =" + d);
System.out.println("e =" + e);

I arithmetic using doubles
System.out.printin("\nlloating Point Arithmetic");
double da=1+1;
double db=da * 3;
double dc=db/4;
double dd =dc - a;
double de = -dd;

System.out.printin("da =" + da):
System.out.printin("db =" + db);
System.out.printin("dc =" + dc);
System.out.printin("dd =" + dd):
System.out.println("de =" + de).

Il Demonstrate the % operator.
int x =42;
double y=42.25;
System.out.println("x mod 10 ="+ x % 10);
System.out.println("y mod 10 ="+ y % 10);
WIEnd main
Y WEnd Class BasicMath

I Al e Jeasiv graliyll 2 e

S, 1, =



Olatilly 0Ll Cilidas =1V eo—)
Increment and Decrement Operators
Jale Loty caaly jliker Jgatall 83lj Jaag (++) g 833 Jale )
S plaiilly 32Ul Laals ey Jsatall dad (all) e () Lot
— = gy oSe gl (sl el o (ALY Sl G 055
dmy = gl pamg o gl (Sl e plaill o B3L3H ) Jsatd) U8
O 38 2 ¥ Tadl G e (el e bl gl 53L301 ) Jsaal
Lasly &aiS cpradl (ra ( laail) ) 82l S bl e ( lasill ) a3l
Al dila) e ] asedl) JUA o Aed, HlasslN) 6 36N
T Suall ol cpa i T Jpatall plaand J8 T Jgaiall dad ) aaly
1 dgatall dad ) sl dils) 1 Jatall el deidll alasind s
(++) asly e sl O

Sl f =



int A
At++; TA=A+1;
System.out.printin(A++ )

(- ) 2=ty lake olasll O
Jba

int B ;
B--;//B=B-1;
System.out.println(A- - )

Pk LS int g5 e lpata D Chapty o sk Java dals laaliy (uS)
intk=4 1;

Oradl e Bl yal a8, K Jeatall L) e 3Ll dle s

K dad ol &k Jyaial

ok 50 dad akl 5= kbt Jas)

ek g0 Al pdal Si=4tk Jaal -

¢ Ladls 13l

|

|

Zealin

St 1



(++ ) increment sl cilalee (12-1) Jlial 4 malipdl sy
__55 char sa (guball ildasall Jawi Sus o (= — ) decrement Ll

{*This program uses increment (+ 1) and decrement (-- ) */

class CharDemo?2 {

public static void main(String args[ | ) {

char chl ='X', ch2 ="'C";

System.out.printin("chl contains " + ch1+™n ch2 contains "+ch2);
chl++; // increment chl

ch2 - - : // decrement ch2

System.out.println("chl is now " + ch1+"\nch2 is now ** +ch2);
HWIEnd main

VIIERd Class | b BN A sl pals i i e

RESULT

chl contains X
ch2 contains C
chl 1snow Y

ch2 is now B

o



Aaiat)y ddhially Auluald) cilbled) 145 4l — 17—
Olg B333a elg i Java aagie (B T Adhaially Anleadl Gldeall 3w o)
Joaall (o3 Aaunge 43)Rally Ashially Aulual) clilaadl 20 Sl

Sl e Sl 2 cle (slaa puaed B @lglgV) @sglas 13 (VY))
(Dled) o ) bl (W gl e sl cpadl N

(Sshel

ol e ]

S e 2

Cpaall e

el e 4
el e

sl pe 6
Sl 5a 7

bl e

Call e 9
Caall e 10

a5 )laally Ldhaially Anlusl) Cililaad) 25 &gl eagy (VY1) Jgaall

Bitwise cul) Ao dadhial) cildasl—) V-
Lo haill iy G (ggiwe Ao SLAN LG Gloadl Clalaa (Jass
L Gad ¢ Jslacll e Ll 8 cdlaleall 038 3 desg ¢ Cilibaeal) abias

=M =



Lai) ¢ el (ggine cpnnd] dalall aie Tas Loygyum Lgal Jo, 5auie e
b Slhall Jiad Gua LUla ARd (8 3LA g0y (200 Jaal dgag canyil)
¢ 8 daall cilielias e Cilaag < sale aaad bl e Judluy 5,810
6aa] Jid Ciliase daai Lila 8 asis . Byte culdl o i) jeaially
=l (VY=Y ) Jgaall cpwg o (g ol Gl ) aals) s ol cilsy

A Ul A dgkiall CDLledl)

Java 4 & dlaidl c laleall aal cus — (V7)) Jyaall

char , long , ) bla¥! o a8l duliad) cilleal Gl (S

e (M o] ¢ &) Dl Guln oSaig (int, short, byte
- dalily dahiall Clleed) (YE-Y ) Jemadl (g . boolean Jaadl (o a8

= Nikie



Aa3¥y Akl Cildanll = (VE-) ) Jysa

= OR.EXOR,AND,NOT : dalidl clleadl (13-1) Jlall s
o dalaiall leall 4g13Y) Cann A3a A ¢ Bit cadl (g5

(13—1) Jua
Il Demonstrate the bitwise logical operators.

public public class BitLogic |

public static veid main(String args| | ) {

String binary| | = { "0000", "0001", "0010", "0011", "0100", "0101",
"0110", "0111","1000", "1001", "1010", "1011", "1100", "1101","1110",
"I Y
/- -- .
int a=3;//0+ 2+ 1or00l1] inbinary

int b=06;//4+ 2+ 0or 0110 in binary

int ¢c=a|b;//The Bitwise OR

int d=a&b; //The Bitwise AND

int e=a”™b; /[The Bitwise EXOR

int f=(~a & b)|(a & ~b); //The Bitwise NOT and AND
int g=~a & Ox0f;

System.out.printin(" a =" + binary[a]);
System.out.println(" b =" + binary[b]);

ba

ok 1. o=



System out.println(" alb =" + binary[c]);
System.out.printin(" a&b =" + binary[d]);
System.out.printin(" a*b =" + binary[e]);
System.out.printIn("~a&bla&~b =" + binary[{]);
System_out.println(" ~a =" + binary[g]);

} End main

} lEnd BitLogic

b=
alb=0111
a&b=0010
a’b=010l
a&bla&~b =0101~

JOptionPane aladiul 4ujall addival) clgals =V A
Graphical User Interfaces Using JOptionPane
ALl JLA Ja s e ¢ lya Goatia o e (gl ayal
ol alass ) W 2las w¢ (message  dialog  box )
Jsase alall 108, aadnill Lo dlley lek) 4sadsy showMessageDialog
Cana dgasall Ayl Aoyl Cagia 2af g8 JOptionPane ciall (aca
e Ll G Al ey, javaxswing sl
Jab sadtiiall mens dlar 33U lehal e Jgjuall showlnputDialog
SUIAT, import Al Aladnuly Chaall ahiu) 85 diee Al ) dad
dajall 8 System il aag g ¢ Chall 13a alge 1aa3 aa fal) Ak

ceahyinl e Y Lea ¢ java.lang
SMNE



showMessageDialog alll -V =Y A-)
adaiy legiie Chaall o alaainls adlill 138 clesinl sy ¢ static ol s
Gedia i pai gl payad adindy ¢ (Cilahll) Jailugll ae alill 5 ( )
-l JS8 dlens g elaug Al i) 13 220 Gus L lall
JOptionPane.showMessageDialog(null, "Welcome to Java! ",
“My First Example",
JOptionPane.INFORMATION MESSAGE ) ;
36, Al jles Ggviia L jebiin ol 538U e 0 Jg¥) Jasugl —
AL dawg B pedaa Al les Baiea o iag 1368 (nll) OIS
. ( Welcome to Jav) axsiuall jelaiw ALl Jiay 2 JE Jaseagll —
okl Conlgll Gaill Jiad Ay Aualis (585 O (aall (105
Olsial) Lyt e sl Al ALl Jiag t ((2ng o) ) Gl dagugl) -
- ( My First Example) MWia ¢ Al o (3 gainal
(o Asall Al gl aal Jha ggdt (a0 )bl Jagl) -
(VoY ) Jaaadl

bl dasas gl Culgill ya — {\c-—\ } Jgaall

Sk, £, 914



showInputDialog il —Y-)A—)
Lamnll e dgagall JOp[ionPane Ciaall faain dgnge @L'J'l 1aa
Jaal asdtiall et Adari 538l JLelal (e Jaguse 989 ¢« javax.swing
alaainly ol 1aa elediu) Cansg, static s say ¢ dima Al o dod
¢ APl (o ahlall) Jaflgll ae palall o5 (. ) Adadi Legiie choall o
o) IS8 Alena oag el day)l Al 13a 33l
JOptionPane.showInputDialog(null,

"Enter a sum Number ", "My SUM Example”,
JOptionPane.QUESTION MESSAGE);

OS5, ALl Jlgs Gptiea Lgd sedans Al 53800 Jiay 2 J ¥ Jasens
C RSN dasg 8 gl Al Jlea (Bedia o ag 1368 ( nul)

Enter a sum ) sadtall jelin il Aol Jha :E,.'IL:IJ'I dawgl -
callas) canlgll Gl i Adjas Audes (5685 ¢ Sadl) (a5 ¢ ( Number

Osiadl oyt o ek SN ALY et (22 o) ) G Jasgh) -
. ( My First Example) e ¢ ALl jlea Ggrial

(VoY) Jsaadl & Auall Sl sl Jiay ggd (g 0} gl Japeagl) -

53l e "Welcome to Java!" &Lyl dc Ukl Java dal laaliy i)

import javax.swing.JOptionPane;
public class Welcome|
public static void main(String[ | args) {
// Display Welcome to Java! in a message dialog box
JOptionPane.showMessageDialog(null,

"Welcome to Java!", "My First Example ",
¥



JOptionPane. ERROR._ MESSAGE );
// Exit the program
System.exit(0);
VIEnd main
Wiknd class

) ISl 2R e Jemnias gralill i e

A0 g el Adlio arits jhul) (e a3 o Gall) LS b Ladie
JOptionPane.showMessageDialog(null,
"Welcome \n to \n Java!", "My First Example ",
JOptionPane. ERROR_MESSAGE );

exit(0) alal —¥-1A-)
¢ javalang dejadl (e dgagell System ciall B8 29age a2l 12
elgdl () 2l e aladiul (g8 Cua ¢ static aa e pliexit bl
G 328lly . O il el (U 0 iUl Jusg, zealiy
3 Jal e (Thread ) llue aia 3y zaliyll fag Laaie il (o 4aladiin
Aliis 2iia LA showMessageDialog aldll clesi ) dicg ¢ malipll

SIS



U] 2as s il elgl S Y a3l Ay ¢ il 13 385 Jal e Jeaiie
i 4:11.54! daj ) exit b‘ltm ele il s Slial &Jb:.ji (39dua

showConfirmDialog alll—€-YA-)
Yes , No, ) i bljl < showConfirmDialog &l ey
slaal 53l 530 e Jas lama Tase aolall auesy, (Cancel, . . efc
) pla g g b ) 13 plla iy Ll L pads il
p Al gl aal ga G Al Jagll eliinds showMessageDialog
s B9t Jlaey 50 0 YES NO_CANCEL_OPTION -

- yes, no, cancel iyl &35 xs

O o= Ul dgiia s 531 : YES NO_OPTION -
yes,no
Gy pe Ul (gtina Jaay (31 : OK CANCEL_OPTION  «
ok , cancel
ot 138 (15 -1)Jlal fany

(15-1) Jua
import javax.swing.JOptionPane; :

public class Welcomel {
public static void main(String| | args) {
/I Display Welcome to Java! in a message dialog box
JOptionPane.showConfirmDialog(null, "Welcome to Java!",
"My First Example ", JOptionPane.YES NO CANCEL OPTION
)i
/I Exit the program
System.exit(0);
YEnd main
VWiknd class

St A, e



p Al JSAll Al e Jeanins alipll 25 die
My First Example 7 ; E

P A gl aal a4l 138 old 555 aal e aaanidl ks Laxie
OK_OPTION ,CANCEL_OPTION ,NO_OPTION ,YES_OPTION
i Lusald Uanssg il 1393 e o %y LaS . Jagraal) 530 Tad el
showMessageDialog 4l aa a)Ss Gw A Colgill aal sag ¢ A35ad
pelld e JBa i Leds
int i = JOptionPane showConfirmDialog ( null , "Do you love Java

", JOptionPane.YES_NO_Option , "Java ",
JOptionPane. WARING MESSAGE ) ;

"l an sl A am " AN JLAY G A€ g (160 -1)JL
oAl 83l Al Lgac b g 3380 dlalug,

(16-1) Jta
import javax.swing.JOptionPane;

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

// Display asll Gas i alil acs in a input dialog box
String javaString = JOptionPane.showInputDialog(null,

“Enter Your String to ", "My First Example* , JOptionPane.
QUESTION_MESSAGE );

Y Display aspll cwas ol 4l avein a message dialog box

S I



JOptionPane.showMessageDialog(null, javaString, "My First
Example ", JOptionPane. ERROR MESSAGE
);
// Exit the program
System.exit(0);
VEnd main
HIEnd class

 Jall JSaN 2 jally Al 53 e Jeanti zealipll i viey

Enter Your String
[pin 2 o B By

[ ox || cancet |
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import javax.swing.JOptionPane;
public class sum{
public static void main(String[ | args) {

int number] | number2 number3;

/! Display sum to Java!

String javaString =

Vi



JOptionPane.showInputDialog(null,
"Enter the first Number ", "My SUM Example",
JOptionPane. QUESTION MESSAGE);
number] = Integer.parselnt(javaString) ;
javaString = JOptionPane.showInputDialog(null,
"Enter the second Number ", "My SUM Example",
JOptionPane. QUESTION MESSAGE);
number2 = Integer.parselnt(javaString) :
number3 = number | +number2;
/ Display Welcome to Java!
JOptionPane.showMessageDialog(null, "The sum is "
+number3 "My SUM Example ",
JOptionPane.INFORMATION MESSAGE );
/ Exit the program
System.exit(0);
WiEnd main
VWEnd class

: S JSAN 2 pally Jaal) 5380 e Jeanin galinll i dieg
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Lzl &5 int ball (e dedll Jaoly “My SUM Example” Jul Sl
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el aan a5, String b o javaString Js—aadll
int Jaaill e dad I Gaill Jogadl Integer.parselnt(javaString)
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sl e ff b @3 paill delds o Cipulall juas cilalall -
rE-dLL}_I-H 20 e
sl M JEY e agall jman gl 5 -
o as dalal e Jlad A0 de bk 0k 35 Java geliy -
-System.out.print ( JJdews Chle E26 o (ghay
1AY) Blaall e Al e =Y
System.out.println( "\n #¥*\n *¥#*\n FExFQ) -
1YL agti dainaa Java sle cuSl -Y
Ant g5l e OsSilresult 5z ¢ yo X Clpadall Caujes -
Asgnaa 2551 AV Jaa) sadied) (e allall -
P AL L daaa A5V el colS 1Y Lo sas -8
el (B lellanind Jd cibatall e oMeY) cany -
dgie (Del die Silyuiall fgi dand sy -
. number g Number obhsidl o Java 38 Y -
Java 4l LSl A dmayll il Lim i 3l 2 a0l g8 L -0
1) 2 *5*5+3*%54+7
2) (3*9*(3+(9*3/(3))))
3) 2%2+42%*2-2/2
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tcble Aol agt Java I daly Laaliy oS-
Welcome with Java.

This program

Is the third in Java.
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zlha Le DS ¢ Akl Joaadls Cipns e g Asgllaall Jag pill Las iladall
sac Java dal jisiy «ball (e lase Cagulall dnge sl IS5 ) gealill (8
clabadl " Jilagl) o3 cans L daley o Sl 13a elal e e puall o il
Gulld 3235 ¢ Java & A L)Ll sl e a3 aags ¢ " Ayl
@ alat oSa Y lgigng chaand) Gl a8 QR Aliay ISl L)
Aalaial) Al polgilly L) e Tise majsall Java da) jigy .palin
oSar (6l Structured Asgsy b sl (bl sda gy lall 13
g Slleall Ay e 3 el clgd il WSatl il ol
dansill o Ghadl collaad) o3 ol el e a8 05 Lales
s o Wl dayal) Clsa o Gasmy ¢ alipd) cilphas. (e Sk JSU Jasladl
Aaaiud A 5 digp g Java ax ol ¢ false Lhis f true s
Aty Allad iyl pealipdl dung g ¢ polgill e S sae

WSl =YY
Control Structures

DS e gralipgl Slghad 30 8 WS04 e Ble HSa3l oy o)
pasie dea ) g2k oSl o platiad pae (g ¢ Jag)d degana ol Jayd
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gy o) galipl) 0 jlas il WSadll (S plasdul GSasg ¢ sl
bS5 ) b s g ((Ja pme Japd (aisd die 35 ) dgdayd Slagded
Clades e 233 Java A8 Bagis ¢ ((@hall o e cladadll (e degana
oSl
if  dadesl) —V-Y-¥

Aasled 20 i Jopll) (33 10 cle dajd Lol 8if  Aededl) aainig
Ula A3l sdgd Lalall Arpeall ezmgy ) JS8Y5 lasdedl) (g degans
Banly dasla’s 2050

if ( <condition>)

{

Lsi'ﬁ' 85 iy A il caalell byill g8 condition (S S
o Ot o A35lae JK8 e Lyl 13 05 of oSasy |, statement
O3 (V- V)53l A G gaaings ¢Sy Aijlhal) o, (pdyaie

Cf el Agi) el Jadad ) (V- Y)JSEN

<statement>;

eitall dad gl g jiala il ded s
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¢ b el dad e y8la i ded s
b i)l ded (golus ol &l unalldes s
T

¢ b el da8 Gl Y @ s Led b
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Statement

if dagdarnll S50 Jalad ) (s — (V-Y)JS

Aol g8a3 Jla 8 as) 5 dagdad MAH A0S i g D S ) gl pall
if (grade >= 90)
System.out.printin(" Congratulations!\n");
System.out.printin(" Your grade is " + grade);

f ol LS 2 odgd Aalal) apall (368 Cilaadelll (o Ao sane M dlla by

if(condition)

{

statement 1;
statement 2;

statement n;
H
Oilaadeall 00 A s 4l caalell layill 8 condition @ das

. statement 1, statement 2, ..., statement n
e i



Gl Jla B8 Sladdadll (e de gana 265 408 mia g JUEI 5 el 2als pll
L eyl
if( x==30)
!
]

System.out.print ("x 15 ");
System.out.println ("50 ") ;

y
if / else daudadl) —Y — ¥Y—¥
a0 oy apll) (33a5 13 ¢ Ledayd jlaal) b if/else dadadll padig
Laslad a5 oy 43l Lop8l) 3aay o1 13, Ciladadll o degana g Ly
D o LS Al o3 Aalall dnall , Clasdstll e degana o (g
if(condition)

statement| ;
else

statement2:
(3-2) Jia

o 01 (gind (8 a5 Aaglel 25 A e 9 I 5 ) il

if(x==10)
System.out.println("x is 10 ");
else

System.out.println("x is not 10 ");

O ¢ Loyl 38a3 aae o oyl 3aa3 Jla 8 dedes (e 30 2 2icy
bk LS 4 o2l dalal) dipiall

e, T e



if(condition) {
statement |;
statement 2;

rrrrrrrrrrrrrrr

statement n;
}
else |
statement 1;
statement 2;

statement m;

}

ciffelse  dadanll G883l dadadlall (YY) JSEI (g

if/felse daplenll 880801 daladiall - (Y-Y) JS3N

a1 1y statement 1

dadall a5 5y ¢ condition  Jaydll (3ess 138
. statement 2 dadadll 2a5 234 L ydl sy

Aaall paby & ag M masea 230 Jaak g CH Ay ladliy i
s 58I m sad G 13 "This number m is positive” : &)
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13 "This number m is negative" : dlas)) sk 5 gl (gl
il e el moaaadl o8

import java.util.Scanner;
class Number {
public static void main(String args[ | ) {
Scanner input = new Scanner( System.in );
int d;
System.out.println("Enter the number m ");
d = input.nextlnt();
if (d>=60)
System.out.println("The number " + m +" is positive");
else
System.out.println("The number " + m +" is negative ");
WiEnd main
} I/End Class

2 S Al e deanin malipall 25 ey

Enter the number m: -3

The number -3 is negative

if- else-if daudadll —¥— Y—¥

1 (385 13l ¢ Jo¥ ) byl jlad) 8 if- else-if dadaill podts
Loyl ety ol 13y 245 ( Cladeill e de gana 5f ) Jg¥) dadanll i oyl
Al Aadanl) i oy A Lyl gias 1308 ¢ 3B Japdl) sl V)
O Aogana of) AU Aadetl) 3045 23 Vg ( Clasdadl) e Ao gena )
A 8 Al edgd Aalall Aiually o el
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if (conditionl)

if (condition])
statement] ;

else if(condition2)
statement2;

else
statement3;

cif-else-if  dalanll gl bladd) (Y -Y ) JSE g

NO

if-else-if dadeil dud Gl Taball g — (¥ -V ) IS8

(5-2) Jba
(1.2.3,...,12) month el a3, Jlas) s Java daly Laaliy ()
Winter(lz, | ,2), Spring(3,4_5), ] eddl ad) (e @ Jaadll de g
[ ( Summer(6,7,8), Autumn(9,10,11)
3 &Ugl

// Demonstrate if-else-if statements.
SAY .



class IfElsel {

public static void main(String args[ ] ) {

int month = 4; // April

String season;

ifmonth == 12 || month == 1 || month == 2)
season = "Winter";

else if(month == 3 || month == 4 || month ==5)
season = "Spring";

else if (month ==6 || month ==7 || month == 8)
season = "Summer";

else if (month == 9 | | month == 10 || month == 11)
season = "Autumn";

else

season = "Bogus Month";
System.out.printin("April is in the " + season +".");
Y/End main

Y/ /End Class IfElse

L Sl z AN e Jasd mali pll 288 e

Enter your month : 4

April 1s in the Spring

AaSpall if dased —¢—Y—)
ifdaddes e if daadll (g5ia5 Cumn ¢ Adalaiall if Cilaglad pladin) o Say
Pk WS Al Lanall ¢ ST saaly
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if (expressionl) { /f ifl
statementl;
Statement2;
if (expression2) { //if2
statement] ;
statement2;
Vilend if2
} llend ifl

mzr:an

AR A aladtul A8 g JEH O 5l el il
if (u=v) {

I

I.
5

i |
b=2;

if(u>z) {
x =11;
y=12;
|

(7-2) Jta
A & da i, grade allall dajs Jaok ash Java dals aaliy oS!
(el Gub ge ZaYls JANI). F 4§D 4 C B g
.F<60cD>=60:C>70:cB>80¢A>90: &ua
: geabipl)
import javax.swing.JOptionPane;
public class IfElse4{
public static void main(String| | args) {

double grade;

String Mark =" ";
-A



// Display sum to Java!
String javaString = JOptionPane.showInputDialog(null,
"Enter The mark ", "My Example(4)",
JOptionPane. QUESTION MESSAGE ) ;
grade = Double.parseDouble(javaString) ;
if (grade >= 90)

Mark =" A";
else if (grade >= 80)
Mark =" B";
else if (grade >= 70 )
Mark =" C";
else if (grade >= 60 )
Mark =" D";

else if (grade < 60)
Mark =" F  You must take this course again";
/ Display Welcome to Java!
JOptionPane.showMessageDialog(null, "The Mark 1s "+Mark
S'My Example(4) ", JOptionPane.INFORMATION MESSAGE );
/' Exit the program
System.exit(0);
Hilend main
YIEnd class

sl 3 e Joanie malipll s veg

| Erter The
E.’?\,l er The mark
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switch Aadedl) iy —0—Y—Y
Lyall 4l Close Condition  daleall Jayall dles duidl s38 ada55
alas Lll 3a b Jgal) (s Vgl ( Libys gl el ) Bonme A 221 (51
ol (o A gana PIA G 52350 e 5a IS 3331 o (K aaly Jgatie g
EXPIession iy 1ady ¢ gealipd) (3350 oSa% dades & sWitCh dadedl)
Jatdy Jeaiall Gl dad e 3ly case whle sl J) aSaall Jas,
Llils char 5 byte s short sint :4ds¥1 LY ax switch dads
Hlall e zgAl ol e break sle aaands ¢ enumeration sl
el 3an s 4ld break 4uS) e case sle (g5ia3 A1 15 ¢« switch
e ) Jyeagll o of ) 2l ey ¢ case slall Al 3 35as4)
saaly default Adlas mauds « switch Sle Llgs | Jsmasll Sl break
. switch dadaill @l Llaall (£-Y) JSEI Gang switch e A b

switch

D> <[> <[] <[ommi)>

P
Optipn=1
i
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JUll s switch  oSaall dad Ll (KA,
switch( expression) { [ int expression
case value 1: statement(s) :// int value
break:
case value 2: statement(s); // int value
break;

case value n: statement(s); // int value
break;
default :statement(s);
V/lend switch

OSar 53l variable Jsaiall b3 o e Al Y LERY Jias JKI 138
dlan Jaby dang oy Jlaasl S cexpression jusd JS5 e (S0 :_'Ji
ol Aatlas 55 o e (sA)) Gaaall ALBS I aay A case Blaall alaaiuly
iules Jha Al break slusdl Aaudys cuall giin of 2 Yy cilasled Ao gana

5o LS Uil s Allall Pl Gaaall (e default Jleas! Ll dleal)

(872 ) JBdll i e

switch (food) {

case 1:
System.out.println("Chicken") ;
break;

case 2:
System.out.println("Pizza") ;
break;

default:

System.out.println("Sorry, we are out");

s T (s



:( switeh daadeal) aaasiad ) b Loy s CH+ iy laalsyy (i<
(1.2,3....,12 ) month il &) Jlas) -
Winter(12,1,2) ] el 4 ety g3l Josaill dolila —

[ (Spring(3,4.5), Summer(6,7,8), Autumn(9,10,11)

Il An improved version of the season program.
public class Switch {

public static void main(String args[ ] ) {

int month = 4:

String season;

switch (month) {

case 12:

case 1:

case 2:

season = "Winter";

break:

case 3:

case 4:

case 5:

season = "Spring";

break;

case 6:

case 7:

case 8:

season = "Summer";
break:

case 9:

case 10:

case 11:

season = "Autumn";

£k & s



break;

default:

season = "Bogus Month";

}

System.out.printin("April is in the " + season + ".");
WiEnd main

} llend Class Switch

tl) Al e eanii alill g1 i) vy

 Aprilis in the Spring

{7 ) Pﬁﬂlm@dm ¥l
lgaladinl GadS Lina 3o g ¢ if-else dadaall LISa 5150 & 4l o3
(7)) pSal dnd al) S0
Variable=(condition)?resultl:result2;
Variable =resultl ol (true) Gise condition Laill s Laxic
Variable =result2 ;i (false) Gase ;2 condition Jaydll (e Lexic g

Pl Lo g Laali (S

caiclib g o€V sl alay) = L b oga cpeaddl JBy) -
import java.util.Scanner;
public class Max 1 {
public static void main(String args[ ]) {
int ab.y:

STk i



Scanner input = new Scanner( System.in );
System.out.println("Enter the value of a & b: ");
a = input.nextInt( );
b= input.nextInt( ) ;
y=(a>b)7a:b;

System.out.println("y=", y) ;
} lEEnd main

HWIEnd Program
t i Al e Jeanion galiyd] Jo¥) Snl) xicy

Enter the valueof a&b: 99 55
y=99

Enter the valueof a & b : 10 88
y =88

¢330 (1 0000) o taie bt U e L ) aalily Cllasie o p2 e
(200 000) slaii ¥ 4y eil) Claaall CulS 1) 4% s ja8 A pee il
400 ) 3525 Y 4 el Slapaall CulS 1Y 6% s )8 Al pac ol 05,0
A5 e IS 8l Clagaall S 13) 7% W )38 A sae azalily o350 (000
Db La asi java sl Laals i€l ; sl
Lgfeluda 5 Ay el Slagall A 5 (g sl 1N JAS @
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C s pall SN (¢ el Jadll delda g s @
Clasiall amont ¢ sl (g 5 o)) salary a8 ; AtiaMa
- el g et ) Allsalary ¢ A seadl W cdy sl

import java.util.Scanner;
public class Ssalary {
public statie void main(String args| | ) {
Scanner mput = new Scanner( System.in );
int salary ,amont:
double W  Allsalary ;
System.out.printIn("inter yuor salary & amont");
salary = input.nextint(); amont = input.nextint() ;
System.out. println("-s---maememsmmeecececamanaaa s ");
if( amont <= 200000 )
W = amont*4/100;
else if( amont <= 400000 )
W = amont*6/100;

else

W = amont*7/100;
System.out.println( * W=" + W);
System.out.println("- -- i |
Allsalary = salary + W ;
System.out, pnntln{"Al]sa]ary = "+ Allsalary);

System.out.printIn("--=mss=-seeeecceemcencmane - "
} WEnd main
sl mpall o deanii malipll 2l vy

WIEnd Program
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import java.util.Scanner;
public class Arethmatic {
public static void main(String args| ] ) {
Scanner input = new Scanner( System.in );
double x.,y,z;
char ch:
System.out.println("inter yuor x & y & ch");

x = input.nextDouble( ):

y = input.nextDouble( ):

String inputl=input.next( );

ch = inputl.charAt( 0);

System.out.println("---- T 1

System.out.println( " x =" +x+" y="+y) ;
System.out.println("==e-s--saememcmmmemaemnonee- b >
if( ch=—="+)

System.out.println( x +y ):
e

else if( ch =="-")
System.out.println( x —y );

else if( ch =="#")
System.out.println( x * y );

else if( ch="/")
System.out.println( x /vy );

Y-



else
System.out.println( "Sumbol Erorr Input ");
System.out.println( "- dicacs s
V [/ End main
}/End Program

PG Al e deanin malipdl 2 xie g

BUL | FICSR TR Sl |
Looping Structures
O Cos cdaapll (B degall pndlgall G 2ay hSil Clils Gladna) o
5 e e SSH Sl degana 5 Aadad S5 ) s Jilual) e waad)
bl D6 Gl CH AR iy e L daps o Ll il
- do-while 4alas « while 4dsg ¢ for 4als @ as

for A&lal) 4oy —V— v—¥
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JbSs IS a8 ojloal dg Cadgll byd Jhe : termination wadl) O
ctrue b uaill dad culS Jla 3 dagh LSl Giaag
adlall (Jsaia)aland liaiil) o salaill laka Jie: : increment dwsadll O
s Aalsll dagall
for ( initial exp; condition exp; incre/decre exp)

<statement>;
Or compound statement (block) { ... }

= b

. for hsall dala slaad d8l6Y) daall — initial- exp

JAilgs dad (gyno Lo Wlley )il dals bayi — condition exp
» Aalad) dlaad dalmidl 52l = incre/decre exp

- Sball e 20a] Ll S5 S5 dadas — Statement

o dahadall (e Lglas Lag for daladl (0 =Y ) IS

for (mlt exp cunditmn exp; mc exp} 4
{statement} '

daladall (e Lehilas Lag fOr dalad) cpa — (0 =Y )JSE
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& Statement dadall dmy A516Y1 daall day Bxise for dalall o8
M5 5 ol latey Maall LSV dadl M35 L Sall g S Byl
& condition hyill muas s 1K dul 5. Statement dadal)

o for daall e zgyally SIS ddee olgsy liana

A0 a1 Gedsgnall slaeY) delihy 2ty CH+ 4l Laaliy i)
alidl
public class Increment |
public static void main(String args[ ] ) {
for (inti=1;i<=10 ; i++) {
System.out.print (" " +i) ;
1//End for
System.out.print ( ) :
ViEnd main
{//End Program
S Al e Jiani malipll 3d% Ny

o kil slaaill for dida 8 alasaul (Ka for LS Alls Bl (e
I3 peimgs ((14-7)Jsally Sanl) 8 aliiall 523l e Yy g 2lal
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1 gali )

class Increment {
public static void main(String args| ) {
for ( int1=10;i<=1 ;i--) {
System.out.print (" " +i )
1//End for
System.out.print ( ).
VI End main
{//End Program

t A Al e Jomnin pralipll 20k aicg

Canda ) s aing Can Aaded e ST e ) ain (giny Ledie
- g

for (initial exp ; condition exp : incre exp )

{

Statement 1;

Statement n;

N R [



(15-2) Jta
Sacl sl luall s iall delay Gl psk Java Aal Loy )
. il gl (o lgMay 2 A
/I Add the numbers from 0 to 9 and print the average

import java.util. Scanner;
public class average {

public static void main(String args[ | ) { @
Scanner input = new Scanner( System.in );
I=1

double N.avr,sum=0;
for (int 1=0;i<=9;i1++){ r

N = input.nextDouble( ) : i /
sum = sum +N: Inp*u_t -
} //End for sum=sum +a
avr=sum/10;
System.out.println(" avre="+avr ) ; a‘i'-’i‘—.
1/l ind main No
/{End P :
}/lEnd Program / Print sum *sumflli/

t A Al e Joani pralil) 2k e
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g 1.0 dadll 4359 0.01 Ladill as Ludss ans JEI maliyill o580
bk LS @l ¢ 0.01 sy Al b slac Y 50l
0.01 +0.02+ 0.03 + .. . etc
85 SUM gyeaall o Jgoaall Jal (e for daall pas s -
1.0 dall i 35l Lexie for dalal)
cdagll Aebbl (la (Bsia) dgaly pinus -

: grabi )
/ MestSum. java: Compute sum = 0.01 + 0.02 + ...
import javax.swing.JOptionPane;
public class SumFor {
/¥ Main method */
public static void maimn(String| | args) {
/ Initialize sum
double sum = 0;
M Add 0.01, 0.02, 0.03, ..., 1.0 to sum
for (double i=0.01 ;i<=1.0;i=1+0.01)
sum = sum-i;
/' Display result
JOptionPane.showConfirmDialog(null, "The sum is " + sum
,'"My Example ( 6 ) Output”,
JOptionPane.YES NO CANCEL OPTION);
System.exit(0);
}//End main

W/End class :
:‘_;Jl:ﬂ! G)';_“ e Jeani &.al.'!)é” Al Xic g

My Example (6 ) Outp

The sum is 49.50000000000003

[ Yes || Mo ||canca]
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p b Le ast Java dady Laaliy (i)

cAe L spaly Jasdl cile b aae delidag JlA3) -

s dale I gl ¥l debidy Glus -

import java.util.Scanner;
public class Worker {
public static void main(String args[ ] ) {
Scanner input = new Scanner( System.in );
double H, R W;
for (int 1=1;1<=100; i++){
System.out.printin(" Enter R& H" ) ;
R = input.nextDouble( );
H = input.nextDouble( );
W=R*H;
System.out.println(" W ="+W ) ;
}//End for
HWiknd main
V//End Program

P Cumy 830 e ol Jotm delibg lns JU malyl) ok
dlaluel for lals sasis -
Jghd d8liab asds o3 Jo¥) slandl (8 Olyiall (yes gmalipll gk -
Al e S laudl 3 (=) dalaie
GBSl 39 ga 1 e e V) for dils as -
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Chadaay (1% ) &8l paje A Euss A30nal) 2000 dala) -

29 a1 e fay Gl Jyaiall
I i) Ciomy (af (e addalal) ddlall 3 f dadedll caadind -
i @gdpjﬁiJwMjaclulwadls}Jl&p, aalia
i alipd)
/ TestMulTable.java: Display a multiplication table
import javax.swing.JOptionPane;
public class MulTable {
/¥ Main method */
public static void main(String[ | args) {
// Display the table heading
String output = " iyl Jsaa '\n Multiplication Table\n";

output +=" -—mmmea -=\n";
/! Display the number title
output +=" |";
for (intj=1;) <=9; j++)
output+=" "+,
output += "\n";
/' Print table body

for (inti=1;1<=9; i++) {
output +=i+"|";
for (intj=1;)<=9;++) {
/ /Display the product and align properly
if (1*j<10)
output +=" " +i*j; PRI

else

I T . = I ———
output =" " +i*j; MR
}

output +="\n";



H
W Display result
JOptionPane.showMessageDialog(null, output,
"My Example ( 7 ) Output”,

JOptionPane.INFORMATION MESSAGE);

System.exit(0);
YIEnd main
WIEnd class

f A Al e dhanii galijll 245 e g

4 6 810 12 14 16 18

6 912 1518 21 24 27

8 12 16 20 24 28 32 36
510 15 20 25 30 35 40 45
6 12 18 24 30 36 42 48 54
T 14 21 28 35 42 49 56 63
8 16 24 32 40 48 56 64 72
918 27 36 45 54 63 72 1

while d&lal) 4oy —Y— Y-

Syl (e Iaze Silades degana 5l daddes 25 S while ddlal) axins
Aalad) £l oLall JSANy ¢ ZEA) pun o 3gage Jayd o sl 138 Cigig
: 13 5 while
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while (condition) {

Statement;
increment / decrement:
} .

- N o
i inrfr]ecre M‘:
i a w4

. S

HeITCS

_bSall dals ki — condition
cOlaiill gl slaadl & dakiiadl 33 — Increment / decrement
bl e daae de S5 S Sladatll (e de gena — Statements
Lyl ola L statements <ledadll 3s )< while  48lad) 6 a3y
Ghse ye& condition Jaydl) e Laxics, true (sl s condition
o elipd) e s s Jan, Aalall B Gladadll dai Cas g false
dalad Siadll b badll (1Y) ISl faug ¢« while dalall o ) dalarl)

4{ . while sl

; False —End
condition —{W;‘@
True

while ;) Sall 4sls] g.'ié.ﬁi Llidl - (W—T)Lﬁ.ﬂi
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10 An 1 e dasaall 2Ny sana ) IV a9 Java dal: L‘_\.AUJ €|
- while Zaladl aladnuls lgie bk,

/I Add the numbers from 0 to 9 and print the result while loop example
public class SumNumber {
public static void main(String args[ | ) {
int i=0, sum = 0:
while(i <=9) {
sum=sum +1; //sum +=i; accumulaior

it++; } i=1+1; counter
System.out.println("Sum =" + sum + ".\n");
WIEnd main
} End Class

t A Al e Jeanins praliyll 2k i

fstaally (2)dnandl e ey W 300 L
b bl ast Java s laals e xS
Aas culS 13 " Passed "mals 1S Aelby d Gl Loy Jay -
Lol e oS 13" Failed " qad) 28 aolass d > 60

while 4aadl axanal -
- Y-



import java.util.Scanner:
public class Student {
public static void main(String args[ ] ) {
Scanner input = new Scanner( System.in );
double d:
int i=1; // A8y adll
while(i <= 30) // &4l
{

System.out.printIn(" Enter degree ");
d = input.nextDouble( );
if (d>=60)
System.out.printIn(" Passed = "+d);
else
System.out.println(" Failed = "+d);
1++; =i+ [ counter
+//End main
+ //End Class

ae elguil LS g M3 e adiad e S5 dals 4 for ddls])
Lyall o saws gl dahys dils oo while a8l i Wl bl cly
Lyl oS Ll a3l cilagdadll 5855 Gaaa while Y1 L (63
plaan ) g ¢ Wine jue Layptl) 5 larie ddlall g5y, laaa
N dayds 5ya e 3] ciladles dogana ol dades S5 g for dalsll JiaY!
LSl e while Aalall J5Y1 Alasn W) el caasse HhSal e 3e ()5S0

oma byl e el

dasniall AEYI (3 d3na e 230 gaane luag JAab I paliyll g
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- el g A ads (Lha ) 0 dadll JI30) Mo -
o gsanall delhag adll Jla2) dal e Clealdll anand) -

 TestWhile.java: Test the while loop
import javax.swing.JOptionPane;
public class TestWhile {
/¥ Main method */
public static void main(String [ ] args) {
intdata , sum=0;
/I Read an initial data
String dataString = JOptionPane.showInputDialog(null,
"Enter an int value, \n the program exits if the input is 0",
"My Example( 5) ", JOptionPane. QUESTION MESSAGE);
data = Integer.parselnt(dataString);
// Keep reading data until the input is ()
while (data !=0) {
sum =sum-+ data;
// Read the next data
dataString = JOptionPane.showlInputDialog(null.
"Enter an int value, \nthe program exits if the input is 0",
"My Example ( 5)", JOptionPane. QUESTION MESSAGE );
data = Integer.parselnt(dataString);
v End while
JOptionPane.showMessageDialog(null, "The sum is " + sum.
"My Example(5) Output”,
JOptionPane.INFORMATION MESSAGE );
System.exit(0);
Yiend main
WEnd elass

100 Clgalgl) Jeanis praliall M die g
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Mycamge (et S EEMY
@ Enter an int vshse,

e program exts f the input is 0

1 H

[Cow ] [comcat [Cox_] [cment |
— I

My Examole (5)lnput =)
| E,l Enter an inf value,

the program exits i the inpu is 0 l[:?_J Erer an int valke,
T F the program exits if the input is 0

My Exarple (3] Input

1]
Lok || concet | B

'MrEwansmuwj_ ot

@ The Sum is 60
Lo ]

do / while 4alal) 44, —v¥— ¥

Sladdaill (e degana o) dalas 2 1,83 do-while Adlsdl aasild
Gdll 5<ly while A8all ae Jlall g8 LS gune Jajd Ao 2Ly 53a (0 S
true lasaa bayill IS 13l ¢ Yol Loyl yaas while &aladl ol ga Legin
Agan ) JLEN) Ly Y ¢ Aalall LAk sapagall clagenl) San dinie
sagagall iladaill 24z do-while adlall L A8l b 5 ciladanl)
M S A true  susia daydll LS 130 oyl A% A5 sl i
Tapaally ¢ SV o 5oy Spe ARl Aan iy gl Sl Cadgh Vg Aala)
ik LS do-while 4dlall dx dalal



do
i

Statement] ;

Statement n;:

increment or decrement;
}
while (condition);

s &
PLEL Y

Alel Aad (genu Lo Wle g dala)) 5 ays — condition

(ohaiill gl shaall b dakiiall 53U — decrement /increment

O Iaaas fane W3 S5 aay Ll iladadll degane — Statements
Sl yall

. do- while aalalldud 8l Lball (V -Y ) S8l

do- while dalalldsl S8l Lbaal e — (V=Y ) J<al
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ialS dclihy Lids faae 30 Jlasb apis Java il Laalip asS)
"Positive" dalS auhig ¢ haall (ra sl 2220 LS 13 " Negative "
. do-while ZaJl Aaatub elldg ¢ jiall (goluw o S aaall (IS 1)

import java.util.Scanner;
public class Number {
public static void main(String args| ] ) {
Scanner input = new Scanner( System.in );
double number:
int i=1; // 435N daall
do |
System.out.println(" Enter degree ");
number = input.nextDouble( );
if (number == 60 )
System.out.println(" Positive = "+ number );

else
System.out.printin(" Negative = "+ number );
ik 3 Mi=i+1; counter
while(i <= 30) ; /I Loyl
i End main

\ //End Class

Ll gt Loy cagase IS il cilaisa agaie 30 43 4S8 (s
Glandl Gsl€ 1Y) 4% a8 Algee g ¢ 5 ( 10000)  slaia
CulS 1] 6% Wyl Algee aling, 5l (200000 ) jelam Y 4yl

o I I



7% W38 dlgee mlivg ¢ 53 (400000 ) 5las ¥ el cilassall
tasthaally L olld e ST Al Cilanall S 1)
b b Las ast Java dals Laaliy i)

Oxsiall Graad Lgiebiday 4 ll) Silasiall dasy (gyell il Jas) -

salary \W  Allsalary, amont

o Cmgdiall JalSH (5pedl) Jaal delilag lus =
dyedll Cilaall amont ¢ b1 (gl ol salary iy : Aliadle
- Jalsll syl sl Allsalary ¢ algaall W o«

import java.util.Scanner;
class Ssalary {
public static void main(String args[ ] ) {
Scanner input = new Scanner( System.in );
int salary , amont
double W Allsalary ;
int i=1 ;i<=3;i+t+)
do}
System.out.printIn("inter yuor salary & amont");
salary = input.nextint( );
amont = input.nextint( );
System.out.println("---=----caeccceccmmamaamaeo M)
if( amont <= 200000 )
W=amont*4/100;
else if( amont <= 400000 )
W=amont*6/100;
else
=amont*7/100;
System.out.println("W=" + W),

System.out.println("-=-s==asmceemmcaemcmneaaaaaa):

= VAR S

i &Up_.“



Allsalary = salary + W ;
System.out.printIn("Allsalary = " + Allsalary):
System.out.println("- T i1
4+
twhile (i<=30 ) ; //End for

} //End main

}//End Program

2 il) Cilaglad — €Y
Branching Statement
break <48 gil) dades —V—¢—¥
Gain Sl 335 (gaa S Jal a break gl Aaded padnnd
: Slalall ae Lol die break dedadll Cands malipll
for, while , do- while
A b dades Jof ae i) ey malipll adbing clElall 038 e g A

for Sl Auy ae break Aasdanll dladiul 4aS W gy U peals

IIUsing the break statemen in a for structure
public class breakl {
public static void main(String args[ ] ) {

Int X;
for(x= I xell xi-k)
{

if (x==4)

break ;

System.out.print ("x="+x+" ");

}
System.out.println( );

=y s



System.out.printin("\nBroke out of loop at x == " + x+ "\n");
VI End main
} lIEnd Class

0 Al e Joanins eyl 205 i

continue i) dalsd —Y—¢—Y
Al 385 (gaa uas Jal e continue  lpasy) dadsd axanud
: laladl gaa) e 2 2o continue Aadadll Caudy, zalipll (aa
For, while , do / while
LS A ane 6 Claddadll (e 25 Le continue L] dadsad jglat
CEEa b B g5l pa dedially

25-2) Jba

. for dalall ae continue Aadadl aladiul 3 W musagy B zali
ialiall

HUsing the continue statemen in a for structure
public class continuel {

public static void main(String args[ ] ) {

int x;
for (x=1; x<=10; x++) {
if(x=35)

=¥ Ns



continue ;
System.out.print (" "+ x);

}

System.out.printin ( );

System.out.println("\nUsed continue to skip printing the value 5" );
Vi End main

Y lIEnd Class

t Ml Al e Jeani alidl Auiis die

1 1234678910

Used continue to skip printing the value 5

return Adadss —v¥—¢-Y
il oKas slady, el il e zg 53l return daddedll paand

alSE return Aelall Gllag, il 4l cle il dadas 5 Sl Lelanll

(R 3 A A S LS) R Y

el Y AU
- iyl return 3ladl 3o Lgsle) shyall L) g o S A ke
: (Jla

return ++count;
& e el dicg, adlall daad (galda of Boleal) dagdll laad e cany
L return  Hleal) plaasd iS5 dad &l saley <= Y , void adl e
bl KA LS Al e g A
return ;
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Cre Ayl Aaanal) Slae Y1 g gana luns aghs Java Aals laaliy (81 -
« lgeldhg 20 As 10

Lagill Aapsaall 3229 foana luss asiy Java 4ak Laaliy cax€) ¥
. Bl Lahidl sl A, Lielilsg 200 s 50 Gie

D235 sl Cliclian gyane Gluny asty Java dxly Laaliy cag) -¥

tasthadly dsapll 55k Ogupn LWL 300 L —¢
Dok L pgts O+ daly Laaliyy 8
culS 13 " Passed "E_-,U dalS delidag d lall da s B —
<ulS 13 " Failed " oy 4dlS audasg d > 60 ) 355
while aasl) saasul -
Pk L g Java il laaliy ciS) -0
cb g3 mamia e JBy -
oaall paasall aal) dasdl Caeliad) Aol slay -

fok L poi Java ks Laaliyy (o) =1

bsa esasia fpoe JBY -

-YYA-



el age m=1 colS B G m Jeadall daais das JBS) -
ps M=2 ilS 1y, Galaodl cpasedl G e SYT 2aedl el
m=3 ulS By, Gdadll fpasell Sliadl dasgiall Clian sl
coiaal faasall e dpdall Cieliadll agl malipdl ok

. switch dalall saanul -

teb L agie Java Aaly laaliyy CiS) -V

b sa (psasaa pace Jla) -

(ealdas g = g+ f/ 5% )idiee des Jay -

Laela) dpbuall Glleadl ehal Jal e switch  dadadll aadsul -
bosa cplasddl el e (2l 5 pandl g dadl) 5 capall)

PUa aliall Blyall ays dobihy Slaals agi Java dal Laaliyy €1 —A

- while sl alasiils o(ag 31) J¥) Gopdn e

Aaall pody 5 ey Memaea 230 Jlaak ast Java Aaks laaliy oSl -9
Gsbw o S m 2240l 13 "This number m is positive" : 4l
sl € 13"This number m is negative" : dlaall sy 5 il
«eall e J,..,.d m

Adlee e3a delihy iluaga,b,c Jaab asi Java dal laaliy oSl =)
1Aulill daall e

ax’+bx+c=0

4 peal) sl A1) dadl delilag s a5 Java dad laaliy S -

qLLnS

i T Ve, £



x2+3 if b<x<10
3—x.

x3+ if10 < x < 100

f=
x—1

25 otherwise

13 "zer0’ ahg Qzenia 2o JLal ook Java dals Lasliy (xSl -\ Y
o a=2 LS 1 “Two” b g a=1 s 13 “one” i sl a=0 ols

¥l AL 3 “No thing” adas
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(Methods ) gt | Gumiud|

dadia —\-Y
368 s a sl alaan wl e A ullV) a3l saa] e
e Dlegana ) 53 nally A Lighll Al wonll il bendl pe wsits zaly )
plasi il Bale] A el A1 (e iy s Aardly S all el
(b Wi Slglanll A0S Bale] pn Vo gealidl) (e aaal) 8 a gl o2
Gaalitl) ot L saliall i plalls Ll 2 ie algill maaiy 53 JS
Aaalpd A alall Al maia g raprall (o Jgn L llaall 5y )
PR WP FUNET SR PRt U [ WU PP Y TS i SO
o) 45a0 Adee (b JAaD ¢ S maliy Alaay g bl ddnh (il
o el (e ST Uggus Ly oS3 (5 Say jial elialy o Lid
Sloleadl 3ty o5 & a4 Gl (pe ded s 43S Java 4] 8 2 ags
L€ly e Ay JLasyly coiylaally JuSldl x s Jalailly iyl
gl age Jg Lo 82 siall (53 AV Gldaall (pa 2 gaally oL LaaY)
-Sasg Ayl e 8 ad oS Lia il oha 82y (50

c Ay B zapdl gl plag clilee ehal a8 polss AS el

&gl aladiu) aifgd — Y-
Pty Aaapl sl Sl aal

- MYy -



3 gl jlaial (e Caguddadl 5,810 8 A3jaall anlgill aelas

o sl Jaadls o gl T Lanls Lile s 5S

o praiial) LgiS A ol Cpulall 5913 8 Al eyl e lis
Lol Sae a3 ealipal) clpdad B Sl Clilee 8305
- sl b aal

Al Ailee Jagasd 3 Halal) alsill selud

BSIA  dasiisdl cilabisall e adsill Jlasial g,

laaly ealipll Jasa allaall ealy JS& Java 430 8 malin A0S .

J<s amodules cilasg A malipdl s (ye rajsall (S5 addgll .

Ayl il of i 1aly (il Aa8l8 sang Jiag galinll b il
cpatall of @iy ey (Local) dudas cigaie (5558 200l -
.@td\ d';i..i,ha aﬁ_;_;r.a ‘_BS.'.']

La s s (Parameters) Iilugll (e 425 dlha algll el .

-
i

&l zagad —¥ -V

Method Prototype
pele Al ?:1:1 Leaie 22 g:"]‘ \;ILA:LLI:'i” (e Z.:jm g ‘Method C_IL"J.‘

My ol oSa (B zelin 9 mlilly callgl iy, malpdl e lSe e
.‘_5:.."?.'1...“:.“ c__:td*i o) Al ey SIS ey Aae Sllaaa e
pesl Adjaa Ct'l:sg aila La c_.ll:t ele iy Gladad aa fall g Ledic g

eyt 5l z3gad S Lide 13 ¢ sale ) Aad £ai5 Lelsily dillang 220 g Al
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((s20 5l main 2 J8) main LB e (g @Y il am alil

i g il 13 Aage iy Liled agls Ll Lo o (0 7 s Lanicg
2 Adad gy Solaall Aasill 539 Lgelsily aillansg 2aeg adill ol (i anjiall
public static int sum(intx )

{
H
&l ) o e ) Daansgl) ol padl ks Gaudl) G int gl
ssleddl Aadl) g5 ) 55 @ pd (30 A iMt 5 Nt g e (S
: b LS char ol double Jaai e 0sS5 off (Karg caalll Aoy
public static double suml(double x ) {...}
public static char sum2( char x){ ...}

void dasi e gag dad 2y Y
public static void sum( int x , double y) {.. .}
carsall L (e pazmgs (2 4s Galall A dlle auls US o Jaadls
lasaa3 ¢ saleal) dadll iy (3l Lashs olgine (pe L il (5% Wit
oAbyl Colidanall £lodl (o £a3 (gl (e 5S5 38 (A paall Allal) Aagils
(YY) IS e g2 WS, Java dad

Return-value type




Jals Gasyes ad (5% o can Java Aak zaliy b aadind 2l S
- (A9 Halall aulgally Lualll adlsill lae ) gl
& oy S yiall Lale (o il iy o () HLEY) 00 2 Y
- gl el alad) JSEI(Y=Y) IS (g, () Aaga )

A iyl Alall AN (YY) IS

tua
oSas silly alill ddaslsy saleall dadll g5 : Return-value type v/
L:_._,-ﬁ g Y a2l oS L':.ii_g ¢ Java Glidaas al_gﬁ (e g8 L_r_.,"{ G5 L'j
void aalel g5 ()5S dad

Land 2l dued 4 ady 3y Al ol :Method  name v
J(identifiers) <l yeall

o S Ally Al ) spaall elassll 4a%Y & :parameter list v/
oot ellag B gl 2y oy e gin3 4 (Void) s o
B e Jag IS S8 Gaaag Alali L

ade gl (2Mly il ava Jiai :declarations and statements v/
( block)alsll (gsiss of (Sass « ( block) &S Hlall) (o
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Ciuyad o o S Y il (gl cad oS0y alsatall e el e
P_u! s :__S'J-lb declarator E)...gm.i'l LB @1_':.“ s g ‘_._4 J_;;H )
gelgily ailang clawly aslll sy (53) Cliarall £g35 2l

2lsill glesiu) —¢ -V

Calling Functions
& e sjle i gy o aaw Java Al gl (A padien ails JS
cele U aladl JSa (Y=T) I8N Cug , 5aT b (6l e sl main )l

ele 5B alall (KA — (T—T)JS...‘:N

Cans ppad (Sarg el Ay ol Jil ) o slesiul g
Bleall 2l dgny il 20 e L) dasy alle il sie il ) elasssl
N Aad s G 2l Gy ¢ Ll galipll A ol elesiud 5 )
S Jlaid ang Tad ammy ¥ ) S 13l calleSinls caals Al Byl
le Ko (sl G aag . Gl ) 5L Al Gale) g€ vOId Al
Dby ¢ bl eledinl lgd 3 3 Al ) oSall o L)

ol dpagll dic LSGD aSadll any ¢ B aap Y U OIS 13 L)

i RV
return ;  §lall Jadasuly LY
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as® return - expression el dad aap LUl GlS 1A LY
- die i) Al dbill  expression ) dad ¢ )b

Othius e giasg int ged) (e dad aey sUM 2B e mpeall @ Sa
@ Java gebliy ssins o o il 3s slesin) Jal (yag ¢ int goill o
c;l'.'xﬂ ‘_531.'.'111 ele ) L;lc. r.c._fL":li 138 peniais

sum(a,b);

-

-2l sl = sum
(pascad) U8 (e alsol 2 ol 833au Ao as) ang) Js¥) lawgll — a
(23l U8 (e alinl 2 gl Banas Aad daed o Can) S asill = b

L b syl 8 classgll elaad (3555 o (gyg ) s e
Ulad 51k (6 103 Lelalaty an iall cadlgll 8, aolall Chaped 6 dlaxtiudl)
bk LS sum gl g (Sasy . galiall O35 cpll

public static int sum (intx, inty)

{

int s;
s=a+b;

return s;
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- (1-3) dh
e A2l Slasye wlwal square e Ly PRESEY Laliy 2aly
Jd0 A1

public class SquareNumber {
public static void main(String args[ | ) {
for (int x =1; x <= 10; x++){
System.out.print( square (x) +" " )
}
System.out.println( ) ;
I/End for
} End main
/Inow Method definition
public static int square (inty) {
int z;
Z=y*y;
return z,
\ flend Method
V//End class

ol al) e danios salil i iy

9 16

~ Process complete

Adae cl¥saie o3 &l il e zpad c¥saidl S
Liy ¢ lgde (glall ol & L dia 5%, , Local Variables
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dale cNpaie el main( ) el L B lgie mpadl CiVgaiall
bl il L il a) el dijea 05855 Global Variables
= ol oS ey ailgill o3ag 98l pilsi e siw o} (Sa main( )

cAad e Y Al Al Bl el A0S au L gal adlss ol \gauit

i
gl pl)

public class SquareNumber {
public static void main(String args[ ] ) |
for (int x = 1; x <= 10; x++){
square(x)
y
System.out.printin( ) ;
/[End for
} [/ End main
Inow method definition
public static void square ( int y) {
nt z;
Ly
System.out.print ( z+" ") ;
}//end square
WIEnd class

.(_5115” C_);J! u.h:- s c.ALI_).IM :15111.1'3 Jicg

16 25 36 49 64 8l

Process completed
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oSV axall aa g (53l maximum e dy als adiig U eyl
SSY) 2aall san oA alall il oS Shaell 5y s dAagaa dlael A6
Saah (Al daadll cpad Sog return el slaaiel main il das g sty
Aselbls 25 ol Jargest Juanedl ) Lgnoled

el

import java.util. Scanner;
public class Maximum |
public static void main(String args[ ] ) {
Scanner input = new Scanner( System.in );
double a. b, ¢;
System.out.println("Enter three integers: ") :
a = input.nextDouble( );
b = input.nextDouble( );
¢ = input.nextDouble( );
System.out.printin(" maximum " + maximum (a, b, ¢) ) :
t//End main
public static double maximum (double x, double y, double z) {
double max = x;
if (y > x)
max = y;
if (z > max)
max = z;
/IContinued
return max;
WIEnd max
} lI1End class

o T 1 (e



nNRESULY
. Enter three integers : 22 85 17
-~ Maximum is: 85

Cilga! gl Aladily (sl zeald ) S aya

import javax.swing.JOptionPane;
public class Maximum {

public static void main(String args[ | ) {
double a, b, c;

/I Display Maximum to Java!

String javaString = JOptionPane.showInputDialog(null,
"Enter a Number ", "My function Example",
JOptionPane. QUESTION MESSAGE);

a = Double.parseDouble(javaString) ;
e -mem
javaString = JOptionPane.showInputDialog(null,
"Enter a Number ", "My function Example",
JOptionPane. QUESTION MESSAGE);
b = Double.parseDouble(javaString) ;
I B mmmmmmmm e
javaString = JOptionPane.showlInputDialog(null,
"Enter a Number ", "My function Example",
JOptionPane. QUESTION MESSAGE);
¢ = Double.parseDouble(javaString) ;
JOptionPane.showMessageDialog(null,
" The maximum is " + maximum (a, b, ¢),
"My maximum Example",
JOptionPane. QUESTION MESSAGE);
t//End main

i T 2t e



public static double maximum (double x, double y.double z) {
double max = x;
if (y > x)
max = y;
if (z > max)
max = z;
/IContinued
return max;
Hiknd max
V //End class

P A (e Jeanin el Bis e
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dpaal ) aulgil Ag€a —0 —¥
Math Library Methods
b pnind Al adall e asell e duslll adsll o€ (g
delday s B ey ) oyl Da cdplual) daalill cillaall s
PRGN Slall (5 8 900 saall auill 3l

number = Math.sqrt ( 900 );
System.out.println(number ) ;

Al sl Cluad sqrt( ) ESell Al ele i) 2 5jlall s3s 2in xc
argument &) Ly Gpugill on 23l ey «(900) Ozl (g 2221l
o sy SArt( ) ol 3aly . 30 2ael) delda asi Aol 5)lallé ade
el area o 138 Gakaing e gill e (e dad dagill (4655 double g )
O lgalaaiad (Say Al duslyl gl aal (V=1) Jsaall gy )l
e Aialy aidgill Cray Ao Loal Jsand) ety Java A1) 455e Dl
Chuall (e cang Java Al malin gl A dualll sl Jladal xic

- sl o3 e (gias s3lls Math

_ (4-3) JGa

by aglg ¢ Math caall (jas igp.a.l..arﬂi Eb‘m PRI ‘é.li:m ?LMU‘)._IH
,_..,-NIY\ 20l — dadiall adgll = 568 M a8l = aupll a0 - ddlhaall dasdll
- ladlly

1gali )

public class mathl |
public static void main(String args[ ] ) {
System.out.println(" The pi number = "+Math.PI);

Sk T g



System.out.printin(" Absolute of -15 is: = "+Math.abs(-15)):
System.out.println(" Sin(90) = "+Math_sin((Math.PI)/2));
System.out.println(" Cos(90) = "+Math.cos((Math.PI)/2));
System.out.println(" Smallest number = "+Math.ceil(9.3)):
System.out.println("Rounding value of 10.5 is ="+Math.round(10.5));
System.out.println(" The Root Sguare of 36 = "+Math.sqrt(36));
System.out.println(" The e number = "+Math.exp(9));
System.out.println(" Convert to Radian ="+Math.toRadians( 180));
System.out.println(" 2 Raised to the power of 4 "+Math.pow(2.4)):
System.out.println(" log(1000) = "+Math.log 1 0(1000));

+//End main

1 //End Class

t A Al e Joanin el 2 aicg

Sinl ol

Cos(90) = 6.123233995736766E-17
Smallest number( 9.3) = 10.0
Rounding value of 10.51s =9

The Root Square of 36 = 6.0

The e number exp(9) = 8103.083927575384
Convert to Radian((180) = 3.141592653589793
2 Raised to the power of 4= 16.0

-
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Description

X Jﬁﬂl\)ﬁ;_di

sqrt (9.0) 1s 3

58 ) ad

b
a pow( 10.5)

exp(1.0) 15 2.718282

S
=

R TR )

if x> 0 fabs(x)=x
=0 fabs(x)=0
<0 fabs(x)=-x

),ISiE_I:....nJ.‘E- ay x oy i

X Qe

ceil(9.2) 15 10.0
ceil(-9.8) is - 9.0

sal panaa oo Y x Gy il

X (=

floor(9.2) 15 9
floor(-9.8) 15 —10.0

X < radall 2

log (2.718282) 1s 1.0

xJéJﬁdl‘.‘iﬂJﬁi

logl0( 1.0) is 0.0

x 3 cuall A5

5in(0.0) is 0.0

X .ia?g;:aitalj

c0s(0.0) 15 1.0

% JJkl t'.‘JU

tan(0.0) 1s 0.0

VogX cpaaall cudad i oslad
9 X el dad jraal ala)
Y

max(5,6)— 6

min(7,10)— 7

Java 4l LS Lzl jl) a gl - (V-7 Jgaal)
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slacg 09l c.lbﬂ’! et T
Functions with Empty Parameter Lists
O void A Lol ellawg liia Y (53 a0l (oS3 Java 4a] 3

bl e el Sliad ¢ iylh LagSH gl )l Sladis (a1 (s gal

public static void print( ) {.... }

Cpuy , Aad aa Y gy dawg @ 3l Y print g of 3l
Bh Y A mlsl g iS5 A Rl e Jal JBaly (5-3)J6a

- s t)m a.l:-l..‘li:j l...'u'wa.:b..} 1:35,_1

public class mathl |
public static void f1( ) {
double x.y ;
Xx=35; y=44;
System.out.println( "x*y="+ x*y) ;
}
public static void 2( ) {
int X,y ;
e
System.out.println("x+y="+(x+y)) ;
}
public static void main(String args[ ] ) {
f1();
£20);
Vi End main
} lEnd Class

-AFY -



X*y =2420.0

| xty=12

Frocess co pleted.

aalsill Ail) Jaaadl) =V ¥
Overloading Functions
a2l JS O8] calgh Baal Al ) aladiud ey adlgall MBI el
£ e ‘3;;‘)34“ Sinyy tc_.lt!n eledi) aicy ,Jiwe LM‘JJ:IA.! Ossa d s
_):..i_g (1.:'.'1 (o ?:_L_):l.a.“ an gﬂj 13 gacaall C.‘:L'IH ddyaal laaae, c._ltﬂl elaug
«(names mangling) slewy) dogdiy Cipas Alans gk ¢ dusit 2l Jany
pul gad Gk 0 pafall Gald u sl fli) Ga didead) o2 calls

Gl dal e dllyy a3l JS8 square aolall Jaeady asds U zeals )
o il e double 5int e sl e gusaed el 3l delidyg
public class Overloading {

public static int square(int x)

!

return x*x;

]
public static double square(double y)

- YEA -



return y*y;

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

System.out.println( "The square of integer 6 1s"+ square(6) ) ;

System.out.println( "The square of double 8.5 is "+ square(8.5) ) ;
Hiknd main
b [lEEnd Class

t A Al e Jianins gealiy) dukis sic
A

| The square of integer 6 is 36
The square of double 8.5 is 72.25

m
Crocess compleres

~

delby Glaa Jal e allyy Sl JS8 abs alill Jrasy gy S zaliyd)
sl e long 5 double sint gl e slach AU Zallaall 4ol
1geali )

Il abs is overloaded three ways

public class absOverloading {

publie static void main(String args[ ]) {
System.out.println( abs (-10) );
System.out.println( abs(-11.0) ).
System.out.println( abs( -9L ) ):

Wiknd main

public static int abs (int 1) {

System.out.printin("using integer abs( ) " ):

=¥



return 1<07?-1:1:
WiEnd abs int
/[Continued
public static double abs ( double d)
{
System.out.println("using double abs( ) ");
return d<0.0?-d:d:;
ViEnd abs double
/IContinued ---
public static long abs( long 1)
{
System.out.println("using long abs( ) ");
return 1<00?-1:1;
WiEnd abs Long
} llEnd Class

Al Al e Jianiin ealipll 2t e

daagad) aslgdl) —A —¥
Recursive Functions
¢ (gl LSl ) Dagadl als Baall Gl 3 Gpgla ) Slaal) e
aing ol 5 oy, ads il ey o ASaL Shuall sia padbing

= NEas



il 1aa ol oa Aasgall a5 Jlasiuly ast alall ele il (e grayadll
A a5 Sl Sal 1) < Lt dpall Jilaall (any Jad paiiy
b i sl Gapsdll 13 ol LS, guicksort galin 8 Wils ol Laelas
aieg . (Artificial Intelligent )AI xiall M Jilia (s Aaay
o ol jlaY if Adaylll dadell Jaanis o zlias Lasall 4l laai
Aaplatll Jainss al (gl ,zealipll (A dssdl ledin) e a8l (\Se () 5354l

- agm Y adall ol if

Pl L asty, Java daly baaliy ciS)
cgsadl il alasinls (1) ale n s -

v Agdgall aggha aladiuls e s e ) fyane sl =
: eealiyldl

public class Recursion {
public static void main(String args[ ] ) {
intn=5:
System.out.println( "Factorial "+n+" is "+fact(n) );
System.out.println("Summing "+n+" is"+sum(n) );
1//End main
public static int fact( int n) §
if(n=0|n==1)
return |;
else
return n * fact(n-1);
WIEnd fact
public static int sum( int n) {
if(n=1)



return 1;
else
return n +sum(n-1);
WIEnd sum
} End Class

:‘Htﬁl G_):‘.]'I e Jianii @nﬁ_}.‘:]'l 180 dicy

Summing 5 is 15
Process completed

slaxa 4a ol 00 Factorial elall sl adls olasls asis ) el
bl 13 s java dsly meliy LGS 5, n
eladl Cls Jal e dsagall PR
o0 2ol Aad A Jal ce (53U ) dgaly adis -
Aagill debb Jal e dgaly ardis -
/- Compute factorial of an integer
import javax.swing.JOptionPane;

public class ComputeFactorial {
/** Main method */

= NEY: S



public static void main(String[ ] args) {
/' Prompt the user to enter an integer
String intString = JOptionPane.showlInputDialog (
null,"Please enter a non-negative integer:",
"My Example ( 8 ) Input", JOptionPane. QUESTION MESSAGE
)i
/I Convert string inlo integer
int n = Integer.parselnt(intString);
/I Display factorial
JOptionPane.showMessageDialog(null,
"Factorial of " +n + " is " + factorial(n)+
"in Aagal) Al aladiul alad) Gles ', "My Example (9 ) Output”,
JOptionPane. INFORMATION MESSAGE );
YWiEnd main
/*% Return the Fibonacei number for a specified index */
public static long factorial(int n) {
if (n == 0) // Stopping condition
return 1;
else
return n * factonal(n - 1); / Call factorial recursively
VYIEnd factorial
Wiknd class

oflal) o ally Jal) 8380 e Janiu gralipl) i ey

Please enter a non-negative integer: . \ @ Factorial of 8 is 40320
ig 2 ) A gdl s kil el sboms

(o lfems] |
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A gudiall AaeY) Al s -4 Y

O Aagaaa alael Mg ¢ random lsde Al Java Anse A 2as

13 «Math caall 8 Cayal s e 5le 985 « RAND MAX 0
O e 12 Ayt Aama Slacl 3l Udad o0& random gl LS
i g ¢ Lgsit Jlaa¥) Lt s W RAND MAX 5 0 g b e
ol as Jgas Jlaad (e 581 ¢ aalall Va4 o 50 JS 6 Lajlaa)
i L e Gl Jal e asbisg 63 Gl (e liiia 558 o random
Oiad (M g liad add agis dadad ) dilae  Sla maling A JUal) Jos
Al Lol ¢ tail il Jaf el 9« head 5l Jal 5 0 1 Las Jazs
pd i M Ui Lild ¢ ogang A (83 18l jaa e dilee (Slay alind

.6 Fa ]l e Jadl e

‘*-‘5‘-_5&3]'1 ,___:;.} Jﬂ‘ﬁ;gﬂ.lﬂmﬁﬁw a9k Java J i.t.'l.il.uh): s
LFA_JJ\QL_L'M:; Cre dolac ﬁ@@@ﬁgﬂjiyzﬂ |
:&L’xgjl

Il program uses class Random
import java.util. Random;
public class RandomIntegers {
public static void main( String args| ] {
/I random number generator

Random randomNumbers = new Random( ) ;
= NEE S



int face: // stores each random integer generated
/1 loop 20 times
for ( int counter = 1; counter <= 20; counter++ )
{ /I pick random integer from 1 to 6
face = | + randomNumbers.nextInt( 6 ):
System.out.printf( "%d ", face ) // display generated value
I if counter is divisible by 3, start a new line of output
if (counter % 5==0)
System.out.println( );
VIl end for
V! End main

t // End class RandomlIntegers

t Al Al e Janis (Jsf 20d) pealill 2 ic g




ials Nl e

5 e oS (1) lelad) caluess agk Java dxl Laaliy oS! -

IVl el s el 5 e gy ua Java A il L salip (o 5 Y
zasa e @YV (1) lelall las 4taga Factorial K]
Saidl Gl 4 tiega SumFactorial aeu) SLAI Ll ¢ coage

: &,,JI:M

n!'
sum=nl+——m!
x!

&) Sum lagdl &k delby cuelall (e AS ety main all
. ( Factorial Ll e SumFact

s ADX csaiall ad o) 1 A L asi Java dads laaliy ) -
o e zaliz) (ggiasg double daadll (5
b A kel il diaga FunCtionY aad Js¥1 ol o
y=x"+2x+10
Ciprally Z kel s diags FunctionZ aaudl ) abill Lol o

:QJ:._-LaS
Z=(-a) +(y+by

= VER S



&l ) Z G de Lkl il 000 AS e iy main gl o
- ( FunctionY aull esy FunctionZ
aiiceal) Ji (e X ks 330 gl JBals agh Java dal laaliy ca) —¢

f ol bl asll dad sl il B35 e (g5

(5%° +2x+5....if . 1<x<5

6
X

2x+1"
3x+45............0otherwise

yy=+ eeedf 5 < x <100

LYY e de Ll ZDAN wlsl) e M Main ) e iy

f ok Las ags Java dals Laels s 8l —0
X psaa 2 {él Jlaa) o
X Jaaall sl andsd SladY fun_prime dau) lal sasieg o
ol g Wl pe o el X Jaaddl asall IS 1Y) alill sy o
. main Akl 3 dall dcbdag fun_prime ol #)a

b L s Java dal laalyy oS-
o K 5P Cpsasea cpe (o JAo)
bl aadig
((lelall) P! dad lual Factorial aau) Js¥) &l o

= NEY s



iad sl F_permutation  aeul SBI o0 4
t A bl
p!

(p—K)!

Permutation e delual (pulill e IS e S main gl o

permultaticn =

.main el B Asmll deli,
ALl gyane Clay agds SUMPOW 4 Java il Lass ;i -V
i=11

cgt:ﬂ l3a clesnul ok LAAL’_}-.‘ S| f‘j redydis,, Eh Z.’-"
. Al delihy

aals Joh 12Sa ana lusy agh Cube 4aul Java Lal Ll il —A
c il deliday aolall 138 sle il agty lasliy SIS X
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i hi el |
dadia — ) —¢
5 (int )issss 5 (char ) ddpe Sbhae J| Slbbaddl s
dia oS ebbadl duuil elsll plgl) o3 oaudy ¢ (float) Adss
« Derived Data Types atia)l gl caws Sl e ol glgil
t Cildghiaall Aladiul 2l aal ey ¢ Arrays Cligiad) i
paliall Bilally gaelaill sl Jaf (e clighaad) aladiu oS4 -
(Agaaadl 2l ) dabiad) asall
eV Gl 38y cla) (i A Cligiadl dadnad oSa -
Ayl ya guaill
clighad) CapaS Luluall el b Cligtadl alsiiu) oSa -
Adghian iglia alagl S

48 gl Chyps — Y-t
Array Definition
Lo s e il (o Aogenar BlaadU o3850 A5y & ddghadd)
By dg3na 3c L) ctiblanall b Pyl e g8 o Asheanlly Cilidand
0sS o oSe D type gall ub G Wmen 056 Al il
aaall oS W oSlg ¢ char 4dyaa i float ddis 5l int dasia lgaes
Dot I Slishadl adfy clgus Bshadl 8 Gulide Gesd On
Cligias Jial Qi o) ala) saaie Clighiasy andl dolal Clisias
(Al Al
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sl Aala] Cildghaaall — Y —¢
One-Dimensional Arrays
dighas caud ¢ ly dgee g 2y shu e 0SE A dghadll
Lids ol char Adyss ol Lolal Agacadl 058 o oSy candl Lolsl
Oe 055 ol cead ¢ (index ) ddghoadd) Jids Wl ¢ int daaaa o float
gl o 2 Y ¢ galill (A a8l ddgias JS5 ¢ Nt pasaal) gl
10 Jo a3 a ddghas (V-£) JSEN Cpug o Lgaladnad U8 lgie
) S5 pealiall o3 e gl ) dssagll (Say cint g5d) e ealie
Ghe [T etV hlas dighadl 3 paial) aBse o8y legia dighad
.10 spalic e 8 lgadd ¢ [10]

int g5l e a[10] el Alal dghime uu — (V-£) IS

eaial) (g ¢ index yeaial (b Adgiad) & jeainll g Sy Cus
A Mghadl 3 I seaiad ) L 13l 0 g igiaddl 3 V)
a dghadl 30 il Jess Lagess a[6] aaludly a[1] )y a[0]

Agald Spatiall dand aelgl Sl ghiaall duand adiig ¢ afi-1] Jaal

L B -



) dalaf ddghuaall (o g pall) —V—¥- £

£ 2l mapall Ao cany 13 S 3 Liaa Clighuadl i
O all paall paneds Cijeall il s lasey ddghaal e
gsl bana laas pavats ol aagidl a5 s cddghaadl) Lial 3,S1)
P Ofage el Lalal dighan Go ppeaill g digiadl jualic

Aghuaa ) ety Jgaie (8 gl -)
mails ¢ AT Jgata (4l (e sl 4ady Asian Go gupeaill o
S N
Agiadl g5 58 Jg¥1 -
- dghadll aud ga Jllly -
1l ga e Aalal ddgandl oo zepeatl] alall Sl
Type [ | anArray ;
Jsaial 138 ol 1) it [ ] sl Ly ¢ lubnall Jasi s Type cu
» Baaly dad Lualy digias 9
. .+, String [ ] anArrayl , int [ ] anArray2 : Jba
Llad s n 50 3 dikaia (gl a0 dghian gate o sl ¢
e gyl dal (e (580 IS g Ve 2y Lalls ¢ Bdgiuaaall () o ol
Jssial 138 dad off ddghoad ) Tanpe Jpaiall cllay ol 13y ¢ dighunal
- null »

e e 1



dbgiaal) plii) ¥

p all) Lisall wo ¢ neW Jalaall aaiul ddgias el

anArray = new dataType [ size | ;

pladiuly  Adghas  olidl ¥t Ofege Ll Blall A
W Bos Aiinal) A ghnall aage Slin) A5l < new  dataType [ size ]
. anArray Jsanall

: Ma

anArrayl = new int [20] ;
L_.L;l_).:u.d C.Ml:ﬂ Lg,] Bllsa EUSL."' Lasasig 33_91..1:» ﬁ-L:.ilg E.}E:; EJLF-H saa  —
. anArrayl Jgaall (_"_lj 48 giiaall o2l 'l_u.J.q A f..z . \;__u....a Jase
anArray2 = new double [20] ;
i b ¢ ks fae il aut B20na BSID anadty Adghoas elis) -
. anArray2 Jssadl ) dgiadl sigl lasya
anArray3 = new String [20] ;
‘;ln @PMC&#&ZEJME)SELMJJJP ;.L:.'_'ll T
. anArray3 Jsadall ) 48 gaaall s3¢] L_-_._),q Al
: Mia
g.Liﬁ:i ) J-aL'I.C— 4 e u_gS'.G double L Cra foo ;3_3,1-4& = »..’_”J"‘“:'Jll

. ( Agian

double foo[ | ;
foo = new double [4] ;

i - .



435.65

667 .887

L 9876.123

e ] -432.008

lindy Aghaall olidly A8 ghuadll Joaia e zopail dlac zes Sadll (4a
: g%gLégﬁjab.bbn qﬁ Jj:lJ\uA!&éyL‘Ldléaja

dataType [ ]anArray = new dataType [ size | ;

dataType anArray[ | = new dataType [ size | ;
: Yia
eli) ) ealic 4 (e 0585 String dasd (e names digias (o zjeail

- ( Adgiian
String [ | names = new String [4];

names [0] "Fareed"

names[1]

names [2]

names([3]




Qldgiaal) dallaag dlugs -V

Llal dal e (0 ) Auzlsd¥) daill olis) 23 ddghiaal) clis) e
¢ char Jaadll Jal (e 00000 Zicalid¥) dagally Losaall ddgY) clilanal)
pan o Jsemsll . dalud) LY ) false Zualid¥) dadl sl S
b A drsall axdis ((lajealic e ) ddstiad)

Arrayname.length

palic I Jseasll sy . disiadl aas Arrayname.length slad) s
0 Lol (o ddgtnall dujgd b Gus (index )Addl DA e ddgiiadll
. Arrayname.length a.all ]I

) Lola] Adgheaall jualind Au)aiy) ad alic) —¥-¥—¢
ol gLl 2ndl dplal Bighaall jalial sl o8 elel (S
aalied oglhaall Al (e Ay lgb (=) Slolud) Adlay ddsiadl (e
AUl o Jamdy cJualgts aill o Joadll g cladic ddghiaell yalial
el Al Glapanll 2l JE Juw Jde oo { O} spalall Gl
a1y Lad elhe) duis CBll g ¢ Slilaeall (o diida ploil (o Cligha
tol WS ¢ lgie mopealill die (ealiall g dalee ehal ) dishiadl jalial
l:int [ ] arryl = { 32,27, 64, 18, 95, 14, 90, 70, 60, 37};
2:Sring [ ] arry2 = { "Ahmad", "Omar", "Ali"};
3:char [ ]arry3= {'A,'B,'C','D,'E'};

R e
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3.['1"}’2 i:‘litln -a.‘-}‘,i.n.a.n.‘b ‘ ( 2)3%-&_)91] t,_!'ﬂ I-.—'lm \;'IL‘_s_)J Lpaad g_tu:l ‘_!-11!’

gaill (e arryd A Adgiaal) L ¢ (DU elaud g String gsll o
o Aasall AN e )l (aadg char

public class ArrayProg {

public static void main(String args| ] ) {

/I initialize array

int [ Jarryl = {80,66,88,90,95} ;

String [ Jarry2 = {"Ahmad", "Omar", "Younes","Waseem"," Akram"} ;

char arry3[ ] = { 'B', 'D', 'B", 'A", 'A"} ;

for (int i=0 ; i< 5;1++) // print array

System.out.println( i+1+" " +arryl[i]+" " +arry2[i]+" " +arry3[i])

Hiknd main

} /lEEnd Class

88 Younes B
90 Waseem A

- Yo¥ _



- clgalsll Alaatuls zaliyll AS aul
: galind)

import javax.swing.JOptionPane:
public class ArrayProg {
public static void main(String args[ ] ) {
/[ initialize array
int [ Jarryl = {80,66,88,90,95} ;
String [ Jarry2 = {"Ahmad", "Omar ", "Younes ",
"Waseem "." Akram "} ;
char arry3[ | = { 'B,'D,'B','A','A’} ;
String output=""n" :
for (int 1=0 ; i< 5; i++){ // print array
int j=i+1;
output = output +j+" " +arryl[i]+" " +arry2[i]+" "+arry3[i]+"\n" ;
}//end for
// Display array !
JOptionPane.showMessageDialog(null,
"daayll ke (& O Aads "+ output "My Arry Example ",
JOptionPane.INFORMATION MESSAGE );

VIEnd main
+ IlEnd Class

s ey



‘ Jul.q..nb lgaaa S Lage ddgtian palic ol wghall oIS 13

b Al JSE dgiuad) e ppeal) (e
int anyarray[ |={0}:
e ) g dieg Adaall pealiadl W (Jg¥l peaiall 0 el slis) S
zaypall U8 (e ddsteaal) jualic a3 o o 1Y) 1) L aaas o) LugS Lad
o raliall) aitll ac AL (e dagall 03gs agts pajiall Old clgic oyl die
E-LLH 2ol 1o &5} 3.3_,5...@.«1‘ _)....nl.‘l.ﬂ US.LAI _',:_u._g L}n:'l{kr! u_i_)LH Q_éj EJJ:_L.J.A.“
> J]ﬂ.n]l d;’-‘“' -._rhﬁ
int array[ |={10,20,30};

. L 25 g array[ ] Agiad) jalic se ol i mpeal 13

sl dlaf dighuaal) jualic zlaly Jag) —F—¢-A

"

gic zopeaill die ddghadl yualiad A8l e elle) ) diLayl
alic delibs Jal g ¢ L8N Aals Gpana cin JASY) el aladnid oSa
dd sdle ¢ S Al e Lol dllyy LAY Sl aadnd disieadl
¢ suall (golud Adlny) a8 elhels lldg ¢ bl Sa) ddgheadll oladiu

caag) Lolal Adghadl jualic zhaly Jao) 448 ( 2- 4)JEdl g

P b L sy Java dak laaliy i)
. myArray [5] ddsaddl jalic o -
Adghadl 3 s damaa dael 5 Jay -
AlAaal ddgaadl alic delds -
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import java.util.Scanner;

public class IOArTy {

public static void main(String args[ |) {

Scanner input= new Scanner( System.in );

int myArray [ |;

myArray = new int [5] :

for (int i=0; i< myArray.length ;i++) // initialize array

myArray [1] = 0;

for (int i=0 ; i< myArray.length ; i++) //Enter new elements

myArray [1] = input.nextint( );

for (int i=0 ; i< myArray.length ; i++)  // print array

System.out.printin("myArray [" +i+"]="+ myArray [1]);

}//End main

} //End Class

t I AN e Juaniu galipll 5 e

5567 8823 95

myArray[0]=55
myArray[1]=67
myArray[2]=88
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3kl A ads O
final int size =5 ;
int [ ] myarray = new int [ size |

Y 0 Joatall iyl 3 lgllaxid S35 ¢ final dslia) dals)) Ulean o
Nie A0y dad oellac) Cany Sy malipll 4 ((Cull) Janad e S
(12 Gaily sasand o5 GGolad) gealipall (8 ) 4dajas

A el diadd Jleal) Jangiall delihy Glusd Java dal Laaliy (o)
.myArray [size] all Lola] dgiias 8 Lgisad milidl dasl e Ll
finalintsize =5 g e Jsnia g8 SIZE Sua

gl

import java.util. Scanner;
public class AvrArry |
public static void main(String args| ] ) {
Scanner input = new Scanner( System.in );
final int size =35 ;
double myArray [ |= new double [size]
for (int i=0 ; i< myAurray.length ; i++) /Alnter new elements
myArray [1] = input.nextDouble( );
double sum=0;
for (int 1=0 ; i< myArray.length ; i++)

sum=sum + myArray[i];
System.out.println("Average is "+ sum/size); // print sum
HiEnd main
v I/End Class

i i e
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‘Enter the value of myarry
10.1 11.2 12.3 134 145
- The average is 12.299999999999999

e Aliaall daeY oy ae HS) alay) & dssaia Al diu Jal malind) Ak
o e 5l jeeks Cilpe 32 Mol Al
Aaasall dnldl ﬂ.“tﬂ-:ﬂ u-'i'_)ﬁ:ll numbers ddgliaan & c.a_.)-.nﬂ' s —
c Aagaaa dhael s Jla) Jal (e (3380 ) Agaly pasaul
. oysels Cilye daeg dae 4ls Abghiaall jualic delibal dgals axdiil -
gabinll
Il Count the occurrences of the largest number
import javax.swing.JOptionPane;
public class MaxArray {
/%% Main method */
public static void main(String[ ] args) {
final int Size = 6;
int [ | numbers = new int[Size];
/# Read all numbers
for (int i = 0; i < numbers.length; i++) |
String intString = JOptionPane.showInputDialog(null,

" Enter Your numbers:\n a3 Jasl ",
= H9¥ =



"My Example Input”, JOptionPane.QUESTION MESSAGE );
// Convert string into integer
numbers[i] = Integer.parselnt(intString);
V//end for
/ Find the largest
int max = numbers[0];
for (int i = 1; i< numbers.length; i++) {
if (max < numbers[i])
max = numbers[i]:
}
// Find the occurrence of the largest number
int count = 0;
for (int 1 = 0; i < numbers.length; i++) |
if (numbers|[i] == max) count++;
j
// Prepare the result
String output = "The array is "
for (int i = 0; i < numbers.length; i++) |
output += numbers[i] +"";
i
output += "\nThe largest number is " + max:
output += "\nThe occurrence count of the largest number "+
"is " + count;
/ Display the result
JOptionPane.showMessageDialog(null, output,
"My Example( 9 ) Output”,
JOptionPane. INFORMATION MESSAGE );
System.exit(0);
Wiknd main
WIEnd class
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@ The array is 80 80 80 50 50 40
The largest number is 80
The occurrence count of the largest number is 3

) Al Cldgduaal) —€ — ¢
Tow-Dimensional Array
G5 o Sans el Baaie 05$5 of Java Ad) 8 cligaall (Sa
JAS 5a sl Baaaie Clighanll AL 28Ty ¢ Cilide aaan das S
Bga b Afpe Slhaa ooy ((V-F) Jsaally «Tables  Jslaad)
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Shudl e Jo¥1 aedl ped zlas Jeaadl Jbals aecly Coghua
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A[0][0] A[0][1] Al0][2] A[0][3]

A[1][0] A[T[T] Afl]I2] A[T][3]

A[2][0] Al2][1] Af2]2] Al2][3]

smbqﬁaw%é@f Slibire o gging = (V=€) Jgaall
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3 sn gl B Q) GsS abl) Spesd) A Bagasall yualiall S5 0

) AU Cldgraal) (8 pupall) —V—E—¢
£l gyl e Cany 13 BRI L3 Leas Jiad Clisaadll (f

o apll aaall janadd Caeall Sud Sa sy ddghiaall  alic

o - B



2l Al dghadl G ol Al (S Aighadl Lisl 313
l;L. LS
Type Array_Name [ ][ |- new Type [sizel][ size2];

ol S

. Slhaedll g3 — Type

ao anall U8 (e dang S (sdlly cddsiadl sl — Array_Name

naie. pe.2 dgiomall & Jsate U of Cuny ccpatall dgas 2ell slelse
Abgiiad) £s1 o (39S O o dlghad) G jeaie S

Adghadll A Shal) s sizel
-Adgiadl 8 § 5aec ) 2ae— size2

Pk WS age y gaax Je goisia Mjn.m{;}c@’}.aﬂ\g

int a[][]=new int [x][y];
for ) sasly LIS dila adiul G 3 Y 2 Lol digheas aladiul ye
Oo Y aad) A8lE dgioas At s Law ¢ (do-while sl while s
Nested loops lalual LSl clilas o Lo sl LS5 s aladiu)

da) Al A8 ghunal) jualinl dulaiy ad plhe) —Y—¢—¢

ehal ) Aoy Lad Lgilacly sadl 3508 dgaaall (o zpeaill (Sa
Pl LS (ealiall tgas didac
int b[ ][ ]=1{ {12}, {34} };

Eg-

b[1][1]=4, Db[1][0]=3,b[0][1]=2, b[O][0]=]

= s
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Il initializing multidimensional arrays .

public class ArrayProg {

public static void main(String args| ] ) {

inta[ ][ ]=1{ {11,31,51}, {44, 74,24} .{ 99, 16, 45},{ 67, 89, 45} }:
for (int 1= 0; 1<4 ; 1++)|

for (int j= 0; j<3 ; j++)

System.out.print(" "+ a[il[j] )

System.out.printin( ) ;

}

}//End main

}//End Class

:‘_AJNI G}:ﬂ! e Jeaniu a.ah).\ll 2t dicg

. 99 16 45
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A3l 1Sy ¢ 433 2o Adghan 98 Al Baadie dighiadll A Cha S
ol 138 (e Adghadl Cipd o ddbae Jshl ella o Cistall (Sadl o
P dabiie b ddghias el e JBa b L, daliial e ddghadlly
int [ ][ ] array = { { 1,2,3,4.5}, { 2,3,4,5} , {345} .1 4.5}, {5} } 5
array[1].length Jshs ¢ 5 (sl array[0].length Jsb ol SUY
array[3].length Jshy ¢ 3 gl array[2].length Jobs ¢ 4 (gl
Gt Al anll ol 13} L T (gsles array[4]length Jskag « 2 (g5l
Al dzuall alaanlls
int [ ][ ] array = new int [5][ ] :
array [0] = new int [5] ;
array [1] = new int [4] ;
array [2] = new int [3] ;
array [3] = new int [2] :
array [4] = new int [1] ;
ragllall dalad) aladnily ddgheadl) a3 I Adlsde a8 alin) oY) LuSe
for (int i=0; i< array.length ; i++)
for (int j=0; j< array[ 1 ].length ; j++)
array[i][j] = (int) ( Math.random( ) * 1000 ) ;
i) dal ga JG¥) Qo) aaas W mew int [S][ ] dsall glas

cnew int [ ][] Zkbls adul deall oY | ddshas

 (64)
// initializing multidimensional arrays
class DimArry {
public static void main(String args| ] ) {
int arrayl[][]={ {1.2,3}, {4,5,6} },

array2[ ][ 1= 1{ 11,2}, 445 }:
- V1A -



System.out.printin("values in arrayl by row are : ");
for (int i=0; i< arrayl.length ; i++) {
for (int j=0; j< arrayl[i].length ; j++)
System.out.print(arrayl[i][j] +" ")
System.out.printin( );
§
//Continued
System.out.println("values in array2 by row are : ");
for (int i=0; i< array2.length ; i++) {
for (int j=0; j< array2[ i ].length ; j++)
System.out.print(array2[i][j] +" ")
System.out.println( );
H
}//End main

{ //End Class
:gJL':]l E‘)i.“ e Jraniu E’"‘L‘J—""l AT dicg

ol Al Adghuaal) palic zlaly JB) ¢4
zhs) oSe Loy ¢ patiudl U8 e digpadl jualie JW oSa
s for gila ) odls Aadly aadl A0S Lghadl pabic ((dcbb )
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Say Aghaall Aasiud J8 sale . (agiw bads i ¢ do/while 5 ¢ while
( T=4 )Jt‘hﬂh T ¢ anall ,;ég.l....ﬁ al ‘-..:13 ;L‘E:-l.i e'l.]h_, ¢ W udeal

b b Lo s Java dals iy caS)

AAS dghan 5 Lbiads ke (ued 3 D10 @lay B -

. a[10][5] 2l

s et gl &l € Jaes delday ol -
v 3SY Janal) deldag olus -

|| multidimensional arrays

import java.util.Scanner;
public class DimArryl §{
public static void main(String args[ ] ) {
Scanner input = new Scanner( System.in );
int Mark[ ][ ] = new int[10][5] ;
int ormax :
double sum=0.0, maxayv ;
double avr[ ] =new double [10];
System.out.printin("Enter Mrka[ ] [ ] values
for (int i=0; i< Mark length ; i++)
for (int j=0; j< Mark.length - 5 ; j++ ){
int x = input.nextint( );
Mark[i][j]=x:
]

S .
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[[Continued
for (int k=0; k<10; k++) {
sum=0.0 :
for (int j=0; j<5; j++) {
sum=sum + Mark[ k] [j]:

|
avr[ k ]=sum /5 ;
H
maxav = avr[0];
ormax =1;

for (int i2=0; 12<10; 12++) {
if( avr[ i2 ] > maxav ) {

maxav = avr[ 12 ] :

ormax =12 ; }
H
for (inti1=0; 11<10; 11++) {
System.out.printin(" avr ["+il+ "]=" +avr[il] ); }
System.out.printin(" The greatest average is " + maxav );
System.out.printin(" The greatest number is "+ ormax );
WiEnd main
} End Class

:‘_P_“'_'m z_;):‘;]l t.‘:h' Jianig G_..L:wli 1% Nieg

'88 88 88 88 88

avr [4]=66.0

5577 88 55 55
88 66 44 66 66 avr [5]=90.2
99 88 88 88 88 avr [6]=63.8
55 66 66 66 66

avr [7]=70.4
7777776655 6
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alsill pla oS Clighianll jupald —o —¢
Bl B ale s e wlal dassS aadl Lolal Agieas oy aic
313, JU Jaae ad ¢ Gulsdl (g0 b Lgandd alasind sy main( )
Pl JSa e @ digiadl e il
int[]a=newint] 20 ];
: u_.h L& sumArray( ) @131] ‘?Jtdi clenuyl e
sumArray(a, 20 ) ;
2 A dgiian )y v ¢ 4l GphanaS lganay dighiaall aul a3l
Jaghadl jalie (ye 2iaal saadl g Jolay s Ll lpaas j0pa 20 4l
@33 ol aa Al eleninl die ALl dighad) Jliu) of . 5l
sy e @[] oalsBY) pe Ashadll pud o adipad die alil el A3l
b Jul il e sumArray( ) aalll bl gall 4S
public static void sumArray( int a[], int size )

{
Body

}
N2 (e dighina Juiiud adsu sumAray( ) alal of ol ANV
Gisrall e il Daaic SiZe e (55383 458 Jasugll Cas daaall
Al Jla g ¢ @[ 20 ] dasagll A0S s Cpugdll C B ghoaall aaa ping
einlls Wjupas s iligheadll o el o ¢ alalals ashs pajiall olé @l
) sl dal e @ ddghaad) ol Alain il agi el alall L
¢ Adghiaall dlais ele il o3 G0 a3l (sal Bagagall LLa! Adshadll
- @ TS Fighan 8 S (8 = 4) ) gy
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Il compute the sum of the elements of the array
import java.util.Scanner;
public class PassArray {
public static void main(String args| | ) {
Scanner input = new Scanner( System.in );
int arry[ | = new int [10] ;
for (inti=0;i<10;i++) {
System.out.printin(" Enter Array ");

int x = input.nextInt( );

arry[i]=x;

V I End for

sumArray ( arry, 10 ) ;
W/End main
public static void sumArray (inta[ ], int n) {
int total = 0;
for (inti=0;1<n;i++)

total = total+ a[i];

System.out.println(" total of array element values is "+ total ) ;
WiEnd Method
Y End Class

t A AN e Joans el 2k e

11 22 33 44 55 66 77 88 99 100

total of array element values i1s 595
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ddany Kol Conall (o 4l lgialls o35 Adghens o dddee o lie) e
pad e yusn s Bl asdl final dadsall Java o8 Jisu o<1, ull
&ajn.,.m ,;_;i \_!l_.ﬁ Lo final ;\_A_;il:ﬁl ‘:.Ll:u:luui LT w'i iﬂ‘yﬂ.a-a.n.“ HLE.C-
Vs ¢ il an (e A0b a8 e Hle ol lapaalic L8 o oS Elans
Laag oLl U Gigaa M oagin Ala] Adglae (gly Ly 55 o Say
((8-4)Jliall 8 malipdl pa eha Jaad ¢ duglhaadll e joasll Cililesy
- final dadeall alasnily

public class PassArray {
public static void main(String args| ] ) {
Scanner input = new Scanner( System.in );
final int size=10 ;
int arry[ | = new int [size] :
for (int1=0 ; i< size ; i++ ) {
System.out.printin(" Enter Array ");

int x = input.nextint( );

arry[i]=x:

} // End for

sumArray ( arry, size ) ;
WIEnd main

Bl B dledinl die alal laing 2adl A0 Addgtaan jup 2ic
a3 13, JEal o Aad, (uddl (g0 Jadh Lgawd aladiud Casy main( )
S JSA) e array ddsiaddl e sl
intarray [ ][] = int [2][3] ;

i ok LS printArray() bl Jull clesu) o8
S VY-



printArray(array ) ;
ar o Sadall alall Hld Glyialls Lajayas iy Gligiaad) o) jloe) ey
53sasall liall Aigiadl M gonll Jal e array digiad) s alasiul,
4K (9 — 4)Jall maiagg diaa digiadl elesinl a3 (g3 adlall (gal
- 2ol dass oS e ) G005 ddghias e

vie sl avatie clighaall Al a8 slin) A0S I palspll maiags
aladiul a5 ¢ lgmelihy (‘_-1._5:'1] Ll oS ild graanall Jad A, lgie c.;_}uaﬂ!
. Adghiadl jalic de bl printArray( ) aull
I/ initializing multidimensional arvays
public class DimArry {
public static void main(String args| | ) {
int arrayl[ ][ ]=1{ {1,2,3}, {4, 5,6} 1},
array2[ ][ ]={ {1. 2}, {4} }
System.out.printin("values in arrayl by row are : ");
printArray( arrayl ) ;
/Continued
System.out.printin("values in array2 by row are : ");
printArray(array2);
WIEnd main
public static void printArray(int array[ ][ ]) {
for (int 1=0; i< array.length ; i++) {
for (int j=0; j<array[ i ].length ; j++)
System.out.print(array[i][j] +" ");
System.out.printin( );
}
WIEnd function
Y IIEnd Class
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456
'| values in array3 by row are :
| 12

b oh L ast Java dsk sy (s
a[3][4] 2xdl 4505 dghuan A LeiiaS Sug ¢ lagaaa e 12 Jy -
. @ ddghiaall yalie el -
. dielday Aighaall puslia] sl baugiadl s —

Pk WS il (8 aolgill anand
. digiadl yalie deldl printArray( ) ol —
dgpadl palic ¢iane clusl printArrayl( ) 8 -
. ‘__,,’.JL._\.“ das sgaall Clisg
/I multidimensional arrays
import java.util.Scanner;
public class DimArry2 {
public static void main(String args[ ] ) {
Scanner input = new Scanner( System.in );
int Arry[ ][ ] = new int[3][4] :
System.out.printin("Enter Arry [ ][ ] values : ");

for (int i=0; i< Arry.length; i++)
- ¥ -



for (int j=0; j< Arry[ i ].length; j++ ){
int x = input.nextInt( );
Arry[i][j]=x;
}
printArray(Arry);  printArrayl (Arry);
}/End main
HIContinued
public static void printArray (int a[ ][ ]){
for (int i=0; i< a.length; i++){
for (int j=0: j<a[ i ].length; j++)
System.out.print( a[1 ][] +" " ):
System.out.printin();
{/lend for
VI End printArray
public static void printArrayl(intal ][ ]) {
int sum=0;
for (int 1=0; i< a.length; 1++)
for (int j=0: j< a[ 1 ].length; j++)
sum=sum-+al1][j]:
double avr = sum/12;
System.out.println(" avr ="+ avr );
WiEnd printdrrayl

} llEnd Class AW A e Jeand malind) 25 e
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. Clgalgl alastly gealipl) 268 a3
/I multidimensional arrays
import javax.swing.JOptionPane;
public class DimArry2 {
public static void main(String args[ ]) {
int Arry[ ][ 1= new int[3][4] ;

for (int i=0;i<3; i++)

for (int j=0; j<4; j++ ){

String intString = JOptionPane.showInputDialog(null,

"Enter Arry numbers:\n 32=¥1 Jas " "My Example Arry Input",

JOptionPane.QUESTION MESSAGE);
/I Convert string into integer
Arry[i][j] = Integer.parselnt(intString);
i
String output = printArray( Arry)+"\n"+printArray (Arry);
/I Display the result
JOptionPane.showMessageDialog(null, output,
"My Example Arry Output",
JOptionPane. INFORMATION MESSAGE);
System.exit(0);
VI End main
/Continued
public static String printArray (int a[ ][ ]) {
String output="\n";
for (int i=0; 1<3; i++){
for (int j=0; j<4: j++){
output= outputta[t][j]+" ":}
output= output+"\n";}
return output;
{//End printArray

public static String printArrayl(intal ][ ]) {
WA -



int sum=0;
for (int i=0; 1<3; i1++)
for (int j=0; j<4; j++)
sum=sum+af[i][j];

double avr =sum/12:
String output ="avr = "+avr;
return output;
H/End printArrayl

} IlEnd Class

:,',_H:dl E_,sl\ e Juan E..uﬂ,m L85 die g
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sl el3 aagll A58 A ghne A A[3][3] Aghadl jualic JEs -
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el LS 8 adgill as
: el pll
/- multidimensional arrays
import java.util. Scanner;
public class DimArry3 |
public static void main(String args[ ] ) {
Scanner 1input = new Scanner( System.in );
int A[][];
A = new int[3][3] ;
System.out.println("Enter A[ ] [ ] values : "):
for (int 1=0; 1<3; i++)
for (int j=0: j<3; j++){
int x = input.nextint();
Al1][1]=x;
t
printArrayl(A);
printArray(A):
1//End main
public static void printArray (int a[ ][ ])

i
1
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int sum=0 ;
intn=20
for (int i=0; 1<3; i++) |
for (int j=0; j<3; j++)
if( i<=j) {
sum=sum-+al1][]]:
n=ntl;}
;
double avr=sum/n:
System.out.println("avr ="+ avr ) ;
{//End printArrayl
public static void printArrayl(intal ][ ]) {
System.out.println( " Print Array");
for (int 1=0; 1<3; 1++){
for (int j=0; j<3; j++)
System.out.print( a[i][j]+" ")
System.out.println();
}
V/End printArry
} llEnd Class
1A Al o deand zalipll 345 ey

Ll

55 66 77

99 12 .13

YAV



mEm
=hYs



- @ [4][3] ! A58 Aghan 8 Leiiasy Tama lae 12 1Y)
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. c[4][2] dsiad b dam

s b[32] 5 al4l[3] TN clighad jabe Zell -
c [4][2]
1) il ) pranda gl
3 4 5
14 g
5 6 7 tMiNe
IR | [
|1 1 12
a[4][3] x b[3][2] = 5 5 3 x[a ?]
& 7| 2 2 r s
- T diag
32 +4¢3+5%9 3%2+4%7+5%2
|12 +1+3+1%9 1x2+157+122
al4lBIX BBl = |, 5 1 531240 24242474252
52 +6%34+7%9 5%¥246%7+7%2
L‘,,_ltﬁhj
63 44
al41[31x 531021 = |52 33
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c[k]lj] = Z&oalk]lil x b[i][j]1;; k = 0,1,2,3;;j = 0,1
A a el (S 13g AL Aunaydl Slualls

sum = sum+ a[k][i] * b[i][j];

c[k][j] = sum

b Al S il D ) dalay dmadl cllall s3a o) g

k01,23 _JiJSﬂi ala

J:0.0,2 NS Al
sum=0 ;

04,2 JS A |

P ok L aghs Java Axls laaliy (<) —Y
- @ [3][3] swll Lol ddghan B giiasy dasaaa ol 9 JBY -
il il Bgis Ao ai Al HaeY] daugiag g yana s =
Axspe dgas JU o Aol dgpadl jualic doll —
o Latslag) 5 ) JaeY) Lasgiag pyane Aol -

a[0][0] a[0][1] a[0][2]
a[3][3] = [a[1][0] a[1][1] a[1][2]
a[2][0] a[2][1] a[2][2]

=TANE-



g afillj] Ashad) jmie of Jaadi ¢ bl JSHI 1 Dls o
e gy § aeal) B Lgls | shaudl G8) IS 1Y et LA e
o) 0a el i plaull o8y IS 1Y i Sl 58 A [i][j] Asieadl
SN (ol hdll el [I][]]  Adshad) jaie ab Lain ¢ ] 3gaal
g sl o3 e Sl i ) )

2 af5][5] aad A5 dasyall dghianll alsll JSAN 23l

a[0][0] a[0][1] a[0][2] a[0][3] alO][4]
a[1][0] a[1][1] a[1][2] a[1][3] al[1][4]
a[5](5] = fa[2][0] a[2][1] a[2][2] a[2][3] al2][4]
a[3][0] a[3][1] a[3][2] al3][3] a[3][4]
a[4][0] a[4][1] a[4][2] a[4][3] al4][4]

2 (b Sl dae) daall dighadl &bl JSAl 1 BA e
yaie S gise o Gyt aDIS (e @) Jgaall piie ¢ ( BaecY)
bl ALY dpally lyy el Z5LE dxppall ddghadl) jualic (e afi][]]
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- X [4][4] 2
Jg¥) el & dadlgl Adghiaall pualial Jluall bugidl Clus -
apanll 3 Aadlgll ddghaal juale gu e SV il Ay -
Y
nspe dighae JSE o @laadl dighadl yalic dclds -
iy S ) DS e L) Jeagill 3 Al pstall delds —
t b Las s Java daly laaliy cas) -V
AL20] 2d) dolal ddghas b lgiiag Lida aae 20 Jay <
tols e maliydl (gingg 9
el Lo giall s diage SUMAVE( ) dasd Jo¥1 il —
dghiadl palial
H2eY! g gana Clua diage EVENATTY danl B Ll Wl =
. Aighadl 8 A3l

- YAY -



. daagill el Fyanas Jous giall C"‘IN.J cealdll main b:tﬂ'l (& Ben <>

bl e st Java dals laaliy cas)
AL20] sl Epolal digheas A lg3idus Laias laae 20 Jay %
toaals e maliyll (gginag o
SSY) el s 4iage MaxArmy( ) aaud Js¥) 2ol =
DY) g oane il diage OddAMTY aanl S bl LI~
. Adgiaadl S Aoyl
A2V gganag SV juaiall aulasy bl MAIN bl otiy
. Ayl
b b L psk Java daly baaliy oSl
A[20] 2l Lol ddgiias b Lgiins Lida Tase 20 Jax o
ol (o maliyll (gginsg o
Glad) b gidl Cilua diage SUMAVE( ) dand Jg¥) L1 -
Adghadl palial
A2eY) gyane Cilus diage EVENAITY aanl ) sl Ll =
. bghadl 8 dmgj)
g 3 2lae¥) £ panas Javigiall audasy Guadlill ey main aollied

Pl La st Java axls laaliy cusi =)

- YAA -



AL20] sed) Bslal dgaae 3 lg3iios Lags faae 20 Jay <
ol o malipll (gingg o
SV jeaiall Gl 4iage MaxArry( ) aaul Jg¥) ol -~
HNacy) gyana Dloa diege OddATTY dand SEH a0l Wi -
. Adgiiadll g.a a4l
MY ganag 2SYI jeaiad) ardasg il o diey Main alil) o
. Ayl

fot L agis Java dady laaliy oS =1
A[10] 2l als dighan 8 Lgi3asg Aasaaa Al 10 Jas)
IS ALl et Cad il SOrt dasd VOId g5l (e a5 padiey o

“(saelal
anp Aliaall Mac i) Aol asdag SOt 2l oSy MaIN 2l <

fls e pgs Java dals Lol cash) ¥
+ X[3[3]and) AL ddghian A L3Sy daaia el O Jlay) @
o Aaspe dighias JS5 e X[3][3] dsiad) yalie deld o
O O AdgV) a1 A3 slay void gall s ol aadiny
el Liafy 32eY) oda delb a8 ey ¢ A1304] Agiaall jualic

Jasac

- YA -



- ol de Lkl astill main bl e

tslt Lo ate Java dals laaliy agl -\ v
- N rssa m,;;i Jiy =
2o gY (1) elall s anega ¢ factiral 4 als paang w

R
A bl o) Al iy agi ®
{4 1 d 1
E=1+ﬁ+i+§+“-+a
main oadll alill 3 daoll aday =




oualsl) Juadl
Java (@ eigiuall

Classes In Java

i & I e



=¥



Java ¢ wigieall

dadls —\—0

Gyl i) g Jalaill a8 Ayl OPPas sl daiaje danaall 245
e Ol 2o lifSana Adph ayehts Jabie e dlais JS 3 Cipels 8
il aad ol Ay ) Aoyl (f a2y . el 3l eyl ae Jalall
pans die Juad ColS Ll V) ¢ agal) dhgia el o (aal Laie 3lias
dalall culS lagas SST sl LS ¢ e 3a ) meliyll Jaay (s ol
Aol Cpela Al dalall sdgd Ay ¢ el Jaadl 52000 Ayl )
Clispaall (e 3giae pb 3 dagy . " OOP " hlaialyaagll 4t
Al Ciiay Sy (S5 ¢ Angill Ann e A el mlaad il
I (atstl) ) by clbaaalls Adlaiall dnapll Ll angll s
A Opae asly DRI Sllasall dpad By Coa (Slhanall AT paa0 05
Lmapang JC0 3 ¢ Lol L (myall 14 55805 Object sl
. Lol

ity Aima Tagar psl A bl o LS G8 Cippatll 138 Ciny
Lield idd . Objectyaysd) ons Lelee 18 Leabing Al cillandl) o
Ciay aabing Ml ¢ pape 10 Qupalall A3LE e sypa 5| USE sy
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alius asage «Object 1.4:)‘-. o Lgald aan class aall alla agaas o)
oy g rall (e Ea Aaapd) ool 8 il e Ao gana Cagiall
e Ll dpal) (S Y Aala Sisatia lgple Bllass ¢ Ciall 40015 Sl saa
2 gyl e Claglaal) dglas e s loy Coslu¥ 3y . ddl Ciall 2jla
v Adme Sldasa (e 2LV L L sl

S pllaall daaly 58 858 gaball G Ciall Al pladdiulyy
o g% sl 1y ¢ Lgd ot adlon 8 ABLRN il eyl e (65
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Java 4 8 Caal) 4y —Y -0
aclg e class §sasall ALK il Java Ll caall fe e
L) Ciall dalall 4ily ¢ structure 4l e 7l Caall e sl
: G g
class class name { i1
type instance-variablel; /]2
type instance-variablel;
i
fype instance-variableN.,
type methodnamel (parameter-list) { /13
// body of method
}
type methodname2(parameter-lisi) {
// body of method
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}

M

type methodnameN(parameter-list) |
// body of method

J
W/End class

UV el & (1 Ll ) class name cuall puly Ciall fay
(2 shdl) c¥eaidl 50 adles il aua ol o GYy G0
elimels ety Ciall JAIs Lete yaadl (3 hudl ) LI adlsilly
Lgie 7 yeaall aslgilly S¥galall anan 5S35 « class members  aall
: opend (e class name  Caall S ¢ Caall 13 Aals Caall Jala
Lo 5l ciall Data Members bl eline oty 1 (g ol

: Properties wlially o

type instance-variablel,

T

type instance—variableN
L i (sl ) Class Methods caall (3ilk (pancaly (AU sl
t JlaeYl any
type methodname [(parameter-/ist) {
/[ body of method

}
If

- Yo _



member ) lsme Lali Ciaall e Ciyay 3 ol ey
Gl elimels coall e A prall Slhaaall a3y ¢ ( method
( Data members )
igiyedll ela) (o (gptian Ay e Bl s class ciall ()
Laaf g4in35 « double , float Ladschar , int Lelal clibadly
ge gl Lalall il Caplas e
@ilsia ana sy 53 BOX dad cia eliy (1 —5) JUall gy
al e caall g5tays . depth ¢ height « width : palay DL s
O e 2 Y Java Aal (sie Gaulat i 25 Jiag ¢ paall clual 4ol
e CRaE Jiag e main( ) (el ) Aiglall geng lia Gudadl 13a Canaly
BoxTest  Auldll jLas¥l Coia oLASh agiin Box cavall plasn
il e Jgeanll

(1-5) Jta
public class Box |

double width;

double height:

double depth;

A display volume of a box

public void volume( ) §
System.out.print(" Volume is ");
System.out.printin(width * height * depth);
v Il end volume

Vlend class Box

public class BoxTest {

public static void main(String args[ ] ) {
Box mybox1 = new Box( );

Box mybox2 = new Box( );
= ¥



# assign values to myboxl's instance variables
myboxl.width=10; myboxI.height = 20;
mybox|.depth = 15;

/* assign different values to mybox2's instance variables */
mybox2.width=3;  mybox2.height = 6;
mybox2.depth = 9;

// display volume of first box

mybox1.volume( ):

/ display volume of second box
mybox2.volume( );

} /lend main

1 // end class BoxTest

3G Al e Jeanii aliyll 265 e

Volume 1s 3000.0
Volume is 162.0

24 ¢ Box «aall i depth « height « width ¢lact! csaia )
QA ¢ el Jpungll 2aae 335 21 LY package g5 (e Vst
Lot Gl L Lgold Aajadl 8 5agm gl Cigteall J (e Asiye Cilidanall 085
N« Box <iall 4 main bl o8 e Y L) e cpatall ad
g Aajall 8 a8y Glbanall o3 M Jsamgl) aiksig main ol
3aan Adghme g s e cLIY NEW Jalaall aaiiy,
Box mybox1 = new Box( );
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381 8 myall g (lSa Jaas BOX Caall e ape oL a1y
A Lalas 405 Tlelly lshandl ol ol o galind) (g5in of oSass
(2-5 )Jdl 8 malipd) Cps ¢ CH 3l 8 ozl ol gole ol o L)

¢ Aaf gl e VOlUMe Al Laiy Chua (4 L o L] A4S

_(—5 Jta
class Box1 {

double width , height , depth ;
public Boxl ()

{

width = 0 ;height = 0 ;depth =0 ;

i

public Box1 ( double w ,double h ,double d)
{

width = w :height = h :depth=d ;

}

/ display volume of a box1

public void volume( ) {

System.out.print(" Volume is ");
System.out.printin(width * height * depth):
}

1 //End class Boxl

class BoxITest {

public static void main(String args[ ] ) {

Box! mybox] = new BoxI( 10,20,15);
Box1 mybox2 = new Box1( 3.6,9);
A display volume of first box

mybox1.volume( );
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# display volume of second box
mybox2.volume( );

H/lend main

} // End class Box1Test

2O ol (e Jeanii malipll 2465 e

Boxl ciall b cildavall gl (il
g5 on satall & ¢ BoX1 cauall aul & class Aadsaily Ciuall oy
- } o Gl Haua g« public Asladl adl5illy package

- all avas Gl ol

) dsagll Al Slaaaas public 5 package  Claisall eas e
Clbed) ezl a5 . Member Access Specifies ¢Liae)
o Skl o3 Jan 8 public dadedll say eliae V) pulsilly ¢ LaeY)
S el ey zalipll Gani lSs (51 e p850 daltia il
Jyasll 5 dua ¢ Interface of class caall dgaly 5l dalal olsil
- Boxl <aall ¢e e i )

5 Box1() svolume () slae¥) ailgill clesinl (Say o
e e3> sl oo Box1 ( double w double h double d)
. Boxl  uall 8 dale clach LY zalipll
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oo Leall Jpasll oSy Sl Lgie puai ol Y package g0 (s
o lpudi dapall 853 gall Casiially sl JE
Al Al Coall o) Jasg @3 BoX]( ) gimadl il o o
pad eldacly SUL aolal) 5l 5 ¢ canall @llby Jaiiy ol Constructor
Crall gabiel e pape J9 elac) Cilasall ) adll a5y A5l
ol oLy sie Wl spledtinl & Cua
oSa ¥ 4l e Jas oagprivate dededl) dey Sldaed) cligpas Ll
elime ) adgill Pl e V) dalall elize ) Gldasdd) Y Jsaag)
Aalall
private  _alall aaaadl da Lalill eliaeY) @l SMisile o
. public  alell sasall axy Lalall e lae¥) xilgill S
Lals clihas o private Jseasl) 2ae 22y Aalall Shkaadl )
Slbedl caaa (M Giagds angla e Ll dseagl) S Y5 ¢ cally
el g 4Bl Ge Aiie A daT g ¢ Al peadiidl e Aalall
cbeal) ae G dalat Jass o g melipl) Qoo e 5jaill 0l e
>0 sl e slamel Sldane ) an8 sl uly LA &S a5 s
Ll Bl e ol ladiud Sy eilibanall el Al ensy (Dilblasall
ol ALl Cldaeall (baed ey Slidanall ipal B
il e S8 Cipad volume () il Jia clime Y1 ol ¢
il dagyy (500 (ol COLAS ) (150e pas delihy il 54
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Fb el e sle s Ciall ol Joss 5N Boxl () gl
ve Sl Al cledind Syg ¢ BOXT  ciuall (085 2ie oy (g3l
Al af elbe) (Sa ¥ . I 0S8 Caall e object  pane gl oLy
Lasiyall (AU aaldl) Adasdys iy Laily Ciaall el (e eliacY Cillasall
iy
oo ilhaal zhaly Jaal dal ge (1-5 )JGa) 8 malill 458 3eil O
ozl e st Giga ) el g . cleald Gyb
: ‘;lg LS
JsSimport  javax.swing. JOptionPane ; Ll Cauzi )
Aaaia) Jal aclass Boxl  caall (8 malipdl gy A s
. Cilgalgl)
Al lae La Joaad (50 58 LS dwclass Boxl «aall WY
b b WS aay Cua volume ()
double volume( ) {
return (width * height * depth):

H
LS zaay main( ) il gsas 53 class Box1Test sl Wi .7

class Box1Test {

public static void main(String args[ | ) {

double wil.hl.dl;

String javaString = JOptionPane.showlInputDialog(null,
"Enter a wl Number ", "My Volume Example",
JOptionPane. QUESTION MESSAGE);

w1 = Double.parseDouble(javaString) ;

javaString = JOptionPane.showInputDialog(null,
% 45 i



"Enter a hl Number ", "My Volume Example",
JOptionPane. QUESTION MESSAGE);

h1 = Double.parseDouble(javaString) ;

javaString = JOptionPane.showlInputDialog(null,
"Enter a dl Number ", "My Volume Example",
JOptionPane. QUESTION MESSAGE);

d1 = Double.parseDouble(javaString) ;

double w2 ,h2.d2;

javaString = JOptionPane.showInputDialog(null,

"Enter a w2 Number ", "My Volume Example",
JOptionPane. QUESTION MESSAGE);

w2 = Double.parseDouble(javaString)

javaString = JOptionPane.showInputDialog(null,
"Enter a h2 Number ", "My Volume Example",
JOptionPane. QUESTION MESSAGE);

h2 = Double.parseDouble(javaString) :

javaString = JOptionPane.showInputDialog(null,
"Enter a d2 Number ", "My Volume Example",
JOptionPane, QUESTION MESSAGE);

d2 = Double.parseDouble(javaString) ;

Box1 mybox] = new Box!I( wl.,hl.dl);
Box1 mybox2 = new BoxI( w2,h2,d2):
/I display volume of first box
String ouput =" Volumel is "+ myboxl.volume( )+ "\n";
Il display volume of second box
ouput = ouput +" Volume2 is "+ mybox2.volume( );
JOptionPane.showMessageDialog(null, ouput "My First Class",
JOptionPane. ERROR._MESSAGE );
}/lend main
v I End class Box [ Test
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Volume2 is 162.0
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private , protected , public , package
AllaSy e lame¥) s atiall dlea ki Ll Cagiall 2508 saa) ¢
Aa) A Jpasll Glasna pang . gAY Gale) Ll Joai o (e Liliae
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: private Jsagl saa )

e 6 dals ol aaen 3o g CH Aad G Jpeagll sana 4nly
leall Jseashl oS Vg ¢ iall Jala 1S gl 0 lel Jpmagll (Sazy il
o chall 138 #Hla e

: protected Jpwagl) Jaaa .Y

oM (sying s Ciall aakiiag ¢ CH A o Jyeasll saaa 40l

) il 138 e (&) ) ARda)l Chsteall SIS el Jsaa gl Y satiall
CAajall s A

: public Jsagll 2aa. .Y

O - Jpmasl) ilazaa ases G (e Jeu) 52 public Jsasl) sasa )
ifiya elimci) odag ¢ elme¥l oda (N Jpeagll pubiiy doja 5V s
»cuall 13 2 la e Coshiall aiang chiall s Jala

: package Jsagll ddaa £

a1 e Joass 3 Joagll (s5ie 4 package Jsasll 2aa o)
¢ private « public) cisase e basly 58 3 Jpeasll g5 Aalyen saas
o Aajall uds (3 Casiall ey 134 Jgeasl) (g5ima Ol - ( protected
O aghially diidall Cigiaally 4uds Ciuall) eliaci) claaidl N Juas
celinal o Akl puds Al Gisieall o (st (ieall 13a 2 5la
Y e Box] caall & private  gsi (e eliacy) c¥panall Liles 13)
@ Boxl il A8 auas ¢ caall 138 25l e Ll Jsuasll ki
ciald clVpate Wl lael e (2 -5 )J0a

public class Box] { (— i

private double width;



private double height;
private double depth;
public Box () |
width = 0 ;height = 0 ;depth =0 ;
}
public Box ( double w ,double h ,double d ) {
width = w ;height = h ;depth =d ;
}
public void volume( ) |
System.out.print(" Volume is ");
System.out.println(width * height * depth):
}
Y IEnd class Boxl
public class BoxlTest {
public static void main(String args[ | ) {
Box1 myboxl = new Box1( 10,20,15);
Box] mybox2 = new Box( 3,6,9);
/ display volume of first box
mybox1.volume( );
A display volume of second box
mybox2.volume( );
Wlend main
} I End class Box1Test

( eileall A1 Jaaadil) ) rilgal) daad —€-0

Adlaly @llys dlageny Algws lee  JU ) ) csatall a0 ()
sie Japuagll Lad (a2 ¢ P ) Cigpet ey ) caliall Japssl
AU sl aladiul sole) o Al saefs . Caaall e el e gl
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JE o Je Box  cial) 3300

public class Box {
public Box ( ) {.... } [ damey 05 ) 1 U
public Box (double w ) { ... } /1 as) g dans g Sl
public box (double w , double h) { .... } // Osbsws Sl

public Box (double w ; double h , doubled) { .... }
I ellans 5 30 U
y A End Class .

Gl Ayl e Lol (3Ld) PLS e Ciyay payiall o

sty el Laaasl (anls a5 Lall (gyspuall o Box  caall Lnally

Al al gl daas o e Yy o (Wl ) o laws &0 3aly S8 Jasss
. 8le o 5l Jalasl 4

a8 Al —e—0

Default Constructor
ol ol gl (i3 113 L elaug (a0 shg ¢ Ciuall aud Jasy b e
payiall old b ol a1 W ¢ il ol sy LoGE 46 s siall
Las 32k of atlimel Sa pmpe ol ey ¢ il by o a2 ¥
oLl amy LiaY will oda Joast Sy ¢ il L Aa gy A8

Pk WS gl gsu Box  cauall Liye 1) Mis )
public class Box1 {

private double width , double height , double depth;
public void setBox ( double w ,double h ,double d )
{

width = w ;height = h ;depth =d ;

H
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public void volume( ) {
System.out.print(" Volume is ");
System.out.println(width * height * depth);

}
} llEnd class Boxl

Ol iy asy pasiall ol Gl (sa Box cieaall Lig€ LuY iy

plasid Liey cal i) S Seag Cug ¢ Javusy oyasg LOGE _ual il
1 l:;i ‘ u.glp.:i ‘_F.CJ_}.A:\H«_IH:M

Box mybox] = new Box( );

Box mybox2 = new Box( ):

OSar Sumy ol (s Ly 5 s paiall 8 ol g s 1 13
KoY ol o ciuall ggial 1] Wi L palel e zpas of ciall aranidl
2l ol e Chall gsta) 13 V) el 05 pabel G sl
gl bl ) dsLayy

ol o eVl e Vs i Lals bl ol s of iy
0588 o OSags ¢ gy s il Uy (W) U 010% o oSy
el e Wa

slsel e il 58 anjiall U8 e agyall ualY) SW b )
- el Jaslly Coall ol Glacal jlical ) cililaedl)

Point il ¢l -1 -0
int baill e private ggo (e Ssalie A5 e (geing Point _a.all
Al o ellacy ol Ol ol gsiags . Y e X2 tlaag
U ey bl jupal gale gl o gptingg LSl 2 alye N
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L...‘:.be.i <Li3y PointTest 4al main a3l ey Al  H- ;rf:.:ﬁ
ol e Jganlls o) ulgill ole sy

public class Point { (44-5.:) Jia

private int X,y .z
public Point ( ){ x=0; y=0 :z=0;}
public Point(int new x , int new vy, int new z) {
if (new x <0)
new x *=-1:
if (new y<0)
new_y *=-1;
if (new z<0)
new z *=-1;:
X=New X ;
y=new y:
Z=new Zz;
H
public void printPoint( ) |
System.out.print("Point is ");
System.out.println( "( "+x+" , " +y +""+tz+")" );
H
WIEnd class Point
public class PointTest {
public static void main(String args| ]) {
Point mypoint] = new Point(10,-20,30);
Point mypoint2 = new Point( -3,6,-9):
/ display first Point
mypoint | .printPoint( );
A display second Point



mypoint2.printPoint( ):
H/End main
1//End class PointTest

S AN e Jeanin zealipdl 346 vy

Point is ( 10, 20,30)
- Pointis (3,6,9)

pmpleted.

eh—aYls At sl apadl splld € w0
Agals Gob e
bl LS o galipll o Chad g 3 el
e Js\S import  javax.swing.JOptionPane | jlaudl Canas —
.class Point —aall J8 palijll 4y 8
Bl e Le Jaasd 50y 58 LS cduclass Point ol -

: %_L_v LaS aay Cua pl‘il’ltPOiﬂt( )
public String printPoint( ) {
String output = "Point 1s ";
output=output+ ( "( "+x+","+y +""+z+")" );
return output ; |}
b LS zamy main( ) il gy 50 class PointTest caall Ll
public class PointTest {
public static void main(String args[ ]) {
intx1 x2, yl,y2.z1,22 ;// 10, 20,30 ---, -3,6,-9
String javaString = JOptionPane.showInputDialog(null,
"Enter a x| Number ", "My Point Example",
JOptionPane. QUESTION MESSAGE);
aiedis




x1 = Integer.parselnt(javaString) :
javaString = JOptionPane.showInputDialog(null,
"Enter a yl Number ", "My Point Example",
JOptionPane. QUESTION MESSAGE);
yl = Integer.parselnt(javaString) .
javaString = JOptionPane.showInputDialog(null,
"Enter a z1 Number ", "My Point Example",
JOptionPane. QUESTION MESSAGE);
z1 = Integer.parselnt(javaString) :
I -
javaString = JOptionPane.showInputDialog(null,
" Enter a x2 Number ", "My Point Example",
JOptionPane. QUESTION MESSAGE);
x2 = Integer.parselnt(javaString) ;
javaString = JOptionPane.showInputDialog(null,
" Enter a y2 Number ", "My Point Example",
JOptionPane. QUESTION MESSAGE);
y2 = Integer.parselnt(javaString) ;
javaString = JOptionPane.showInputDialog(null,
" Enter a z2 Number ", "My Point Example",
JOptionPane. QUESTION MESSAGE);
22 = Integer.parselnt(javaString) ;

it ---- e e

Point mypoint] = new Point(x1.yl.zl);
Point mypoint2 = new Point( x2,y2.22).
/I display the first point
String output = "\n";
output = mypointl_printPoint( )+"\n";
/I display the second point
output = output + mypoint2.printPoint()+"\n";
JOptionPane.showMessageDialog(null, output,
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"My POINT Class ", JOptionPane. ERROR MESSAGE );
WiEnd main
VWiEnd class PointTest

= My Point Examc s

Point is ( 10, 20,30)
Pointis (3,6,9)
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second sminute s hour S 13 (0 ) aaby of cang JWASY) Nieg
: Time aall Hadaly 5. dagsia e ad D2

 Aalal) el i Al dy ol ol

e v Galed) ) libaall e gile b @

c ol ey Ol ®

Aol cfpaial ) lgusis Aagill Sy 32y Jasuagy oy ®

o Hlly BB (g AT ey e Lull e Sl a gy (palasuags ok =

ool JSAL Aol s @

o Sl JCAIL ol o
s Ly TimeTest 4aw! main alill o ssiny (AT liia malipll Cpanaiyy
il e Jpaaadly APl adlgil) oledindy Gl

. . | (5-5) ds |
public class Time {

private int hour, minute , second;
publi¢ Time( ){ hour=0;minute=0;second=0 ; }
public Time ( int h ,intm ,ints ) {
hour=(h>=0 &d& h<24)? h:0;
minute=(m>=0 && m<60)? m:0;
second=(s>=0 && s<60)? 5:0;
}
public Time( Time ob ){
hour=ob.hour;
minute=ob.minute;
second=ob.second;
}
public Time( inth , int ms ){
hour=h ;minute= second=ms;
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H
public Time( int val ){

hour=minute=second=val;

H

public void printS( ) |

System.out.printf( "%d : %02d : %02d %s \n",
((hour==0|hour==12)? 12 : hour% 12),
minute, second, ( hour < 12 2 "AM" ;: "PM" ) );

}

public void prinU () |

System.out.printf( *“ %d %d %d ‘n",
hour , minute second) ;

}

H/lend class time

Public class TimeTest {

public static void main(String args[ ]) {
Time myTime0 = new Time( );

Time myTimel = new Time( 8,15.40);
Time myTime2 = new Time( 18,4535 );
Time myTime3 = new Time(myTimel );
Time myTime4 = new Time(18 );

Time myTime5 = new Time(10,44 );

I display initial Time
System.out.printin(" initial Time U ") ;
myTime0.printu( );

System.out.printIn(" initial Time S ") ;
myTime0.prints( ):

/I display first Time

System.out.println(“ first Time U ") ;
myTimel.printu( );
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System.out.printin(" first Time S ") :

myTimel.prints( );

/I display second Time

System.out.println(" second Time U ") ;

myTimeZ2.printu( );

System.out.println(" second Time § ") ;

myTime2.prints( );

/I display third Time

System.out.printin("third Time U ") ;

myTime3.printU( ):

System.out.println("third Time S ") ;

myTime3.printS( );

/I display fuorth Time

System.out.printin("fuorth Time U ") ;

myTime4.printU( ):

System.out.println("fuorth Time S ") :

myTimed.printS( );

/I display fifth Time

System.out.printin(" fifth Time U ") ;
myTime5.printU( );

System.out.println(" fifth Time U ") ;
myTime5.printS( );

Vlend main

Y I End Class TimeTest

t ) Al e Joanii maliydl i v

= NS



Leals o Al Aol bl Jas) Jaf ge zalindl L€ 203 O

import javax.swing.JOptionPane ;
public class TimeGUI {
private int hour, minute, second;
public TimeGUI( ) {
hour=0;minute=0;second=0 ;
H
public TimeGUI ( int h ,int m ,ints) {
hour=(h>=0 && h<24)? h:0;
minute=(m>=0 && m<60)? m:0;
second=(s>=0 & & s<60)? s:0;
'
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public TimeGUI( TimeGUI ob ) |
hour=ob.hour;
minute=ob.minute;
second=ob.second;

}
public String printS( )

i
i

String output =" ";
output=output+ " "+( (hour==0| hour=12)7 12 :
hour % 12 ) + ™"+ minute+" ;"+second+" "+
(hour<12 7 "AM" : "PM" ) ;
return output ;
|
public String printU( )
i
String output="";
output=output+ " "+hour+ " "+minute+ " "+second :
return output

|
Vend class TimeGUI

public class TimeTestNewGUI {
public static void main(String args[ ]) {
int hl,ml,s1:/ 8,15,40

String javaString = JOptionPane.showlInputDialog(null,

"Enter a hl hour ", "My time Example",
JOptionPane. QUESTION _MESSAGE);

hl = Integer.parselnt(javaString) :

javaString = JOptionPane.showlInputDialog(null,
"Enter a m] minute ", "My time Example",
JOptionPane. QUESTION MESSAGE);
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ml = Integer.parselnt(javaString) :
javaString = JOptionPane.showInputDialog(null,
"Enter a s1 second ", "My time Example",
JOptionPane. QUESTION MESSAGE);
s1 = Integer.parselnt(javaString) :
Jfmmmm e e e ----

int h11,ml1,s11;/ 184535
javaString = JOptionPane.showInputDialog(null,
"Enter a hl11 hour ", "My time Example",
JOptionPane. QUESTION MESSAGE):
h11 = Integer.parselnt(javaString) ;
javaString = JOptionPane.showInputDialog(null,
"Enter a ml 1 minute ", "My time Example",
JOptionPane. QUESTION MESSAGE);
ml 1 = Integer.parselnt(javaString) ;
javaString = JOptionPane.showInputDialog(null,
"Enter asll second ", "My time Example",
JOptionPane.QUESTION MESSAGE);
s11 = Integer.parselnt(javaString) ;

T
int value;
javaString = JOptionPane.showInputDialog(null,
"Enter a value ", "My time Example",
JOptionPane. QUESTION MESSAGE);
value = Integer.parselnt(javaString) :

B o A ———

int h,ms;

javaString = JOptionPane.showlInputDialog(null,
"Enter a value hour ", "My time Example",
JOptionPane. QUESTION MESSAGE);
h=Integer.parselnt(javaString) ;
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javaString = JOptionPane.showInputDialog(null,
"Enter a value minute and second ", "My time Example",
JOptionPane. QUESTION MESSAGE);
ms=Integer.parselnt(javaString) ;

F; o

TimeGUI myTime0 = new TimeGUI( );

TimeGUI myTimel = new TimeGUI( hl,ml,s1);
TimeGUI myTime2 = new TimeGUI( h11.ml11.s11);
TimeGUI myTime3 = new TimeGUI(myTimel );
TimeGUI myTime4 = new TimeGUI(value );
TimeGUI myTime5 = new TimeGUI(h,ms );

// display initial Time

e e e e -

String ouput =" initial Time U \n" + myTime0.printU()+ "\n";

ouput = ouput +"initial Time S \n"+myTime0.printS( )+"\n";
ouput = ouput +"first Time U \n"+myTimel.printU( )+"n";
ouput = ouput +"first Time S '\n"+ myTimel .printS( ) +"\n";
ouput = ouput +"second Time U\n"+ myTime2.printU( )+"\n";
ouput = ouput +"second Time S \n"+ myTime2.printS( )+"\n";
ouput = ouput +"third Time U 'n"+ myTime3.printU( ) +"\n";
ouput = ouput +"third Time S \n"+ myTime3.printS( )+"n";
ouput = ouput +"fuorth Time U \n"+ myTime4.printU( ) +"\n";
ouput = ouput +"fuorth Time S \n"+ myTime4.printS( )+"\n";
ouput = ouput +"fifth Time U \n"+ myTimeS5.printU( ) +"\n";
ouput = ouput +"fifth Time S \n"+ myTimeS5.printS( ) +"\n";
JOptionPane.showMessageDialog(null, ouput,
"My time Class ", JOptionPane. ERROR_MESSAGE );
Vend main
} I End Class Timelest4
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@ initial Time U
000

initial Time S
12:0:0 :AM
first Time U
8 1540
first Time S
8:15:40 :AM
second Time U
18 4535
second Time 5
6:45:35 :PM
third Time U
8 1540
third Time S
8:15:40 :AM
fuorth Time U
18 1818
fuorth Time §
6:18:18 :PM
fifth Time U
10 44 44
fifth Time S
10:44 44 :AM
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/I This class defines an integer stack that can hold 10 values.
public class Stack {

private int stck[ | = new int[10];

private int tos;

/I Initialize top-of-stack

Stack( ) { tos =-1 :}

Il Push an item onto the stack

void push(int item) |

if(tos=—=9)
System.out.printIn("Stack is full.");
else

stck[++tos] = item;

}

/I Pop an item from the stack
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int pop( ) {

if(tos < 0) {
System.out.println("Stack underflow.");
return 0;

i

else

return stck[tos--]:

}

} WEnd Class stack

public class TestStack {
public static void main(String args[ ] ) {
Stack mystack|] = new Stack( );
Stack mystack2 = new Stack( );
/I push some numbers onto the stack
for(int 1=0; 1<10; 1++)
mystack 1.push(i);
for(int i=10; 1<20; i++)
mystack2.push(i);
// pop those numbers off the stack
System.out.println("Stack in mystack1:");
for(int i=0; i<10; i++)
System.out.printin{ mystack1.pop( ) ):
System.out.printIn("Stack in mystack2:");
for(int i=0; i<10; i++)
System.out.println( mystack2.pop( ) );
}/end main
1/ end class TestStack
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[ public |[ abstract | [ final | class Name of Class [ extends
Super | [ implement inferface |

{
[ Class Body |

H
Name of Class —aall auly ¢ class 3jsasal 4081 & dyglladll 350l
(anin lgnimg a3 a8y ¢ Aplad) (A1 35l aen Cum . {1} gagills
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. nonpublic , nonabstract , . . .
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. Interface

this 8] saaal) dalsl) —) v -0
pard) aud 83 a5 il slimel (e La guime () i s

foSh alpall gmall o 2 Al Lo it
int getx( ) { return x ; }
ob.getx( )

g getx( ) el I dnl Jiud getx( ) &l ob gapall oty
g2l 52 0b Ll (sSs e ¢ el aul 950 X Clhlasall pime
Sha)  ang S OS] . gumadl 1a Gl gag getx( ) sl clesiuly Bl
bl dapug ((huall eliae] cNVpate ) Gildara gunc (o Saa oY zlias
rase b LaS ¢ Glhaall Joaad il  SU Ul dalig 4l aud] Lag

p Jal Jid) 4
public class Point {

nt ¥, v

public Point(int x, int y) {
izt XY
Yar Wi

}//End Class Point
Lis ) lbaaall pume dil Ja Sldand) Qi s §f Sl 8 3
¢ llanal) gume ) dagursl) i o oot

-



) L!.I.:ﬁ.“_j this 8)saaall 4Ll8l slasiol LiSay o gaill 18 (Jas gSJ
i grl-'-' LS Lj.gLuﬂl JE *4.31:5 Ly ¢ ele iyl {:.G L'g.':ﬂ \_,a_}i_“

public class Point {
int ¥ Vi
public Point (int x, int y) {
this.x = x;
this.y = y;
}

® =

i }fﬁné élass Point

( this = Bl a5 ) liaeadl elimel ol o of aulaios JS3 1agy

Al ALl G gmagaall Joaiy ple JCE - Lgll aadll Sl 03 3 &

elauly oliae) elad (o LG i (LST 21y this 5)ssal) LK)

agmy 3 sl et W J e I Y ¢ oS S ela gl

Aagll alasn ) 4 aS SimpleTime sl U (7 = 5 )JE cowy
. this 8jsaaall

I class SimpleTime demonstrates the "this" reference

public class SimpleTime {

private int hour:

private int minute;

private int second;

[* if the constructor uses parameter names identical to instance
variable names the "this" reference is required to distinguish
between names .*/

SimpleTime(int hour ,int minute .int second ) {
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this.hour = hour,  // set "this" object’s hour
this.minute = minute; // set "this" object's minute
this.second = second; // set "this" object's second

} Il end SimpleTime constructor

public void printu () {
System.out.printf("%d %d %d \n ", this.hour,this.minute .
this.second) ;

}

Wiend class SimpleTime

public class SimpleTimeTest §

public static void main(String args[ ] ) {

SimpleTime myTimel = new SimpleTime(22,30,40);

SimpleTime myTime2 = new SimpleTime( 4,6.13);

I display first Time

System.out.printin("first Simplelimeu ") ;
myTimel .printu( );

/I display second Time

System.out.printin("second SimpleTime u ") ;
myTime2.printu( ):

} Il end main

} I end class SimpleTimeTest

t Al e Jeaniun pealiyll i sicy

first Simpl'-]‘i'me u
22 30 40
second SimpleTime u
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o e 2gaall a2l dabas instance dlia <Ngpatial 4500 Lad
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Time () :

Time ( int hour , int minute ) ;

Time ( int hour , int minute , int second) ;
Chuall (& i€ ol 13) oyl Gl sap el o gsing ¥ o) Sl
slbaels o ¥ ( pabe¥! ol die bl ol Al anjiall Gla (b
. S [éiﬂ' Al A8 ‘éi
O G wag ¢ 85l RSN Al sy (o o Saall (s (LAY SLLY
. Alfial) el maeald lyg ATisg o5 ol cang )
G elesiuly Al sl apiy Jaadl 12a Sy aaly ol sl Llle
((Boyeall AU elans ) Lilhasss DA (e il L) ((aillae] ) o255 AU
<2 hour , minute , second of Lmyal ¢ JUiS . Ayl b f

P ledingd ol dlie Csata
Time ()
]
1
this(0.0,0):

L
I

Time ( int hour)

t
this (hour, 0.0):

1
J

Time ( int hour , int minute )

{

this (hour , minute , 0) ;

}
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Time ( int hour , int minute . int second)

{
}
Cun bl Sl elesinly A6 AN, Bl S S e S o a3l
elasisll apai aa palll (ALY ele il Gl (B J¥) AW e OS A6
» Slyedae 4lila Loy gt A0S Sole) uiady S Mgy ¢ daiPM)
A Sl S b el plaiid ¢
caaly GlSe A 058 Augll Gllee aaas -
. gunaa JS pllal dpunl V1 ol -
Java i O pads Gl e daggia ol 35 -
this 8)saaall 4alSl oo Jlell 233 Jyantll I (8 — 5 ) Uil ey
. Al Gl s e Qb elo i

this (hour , minute , second ) ;

/I Time2 class declaration with overloaded constructors

Public class Time2 {

private int hour, minute, second ;

/I Time2 no-argument construcior: initializes each instance variable

I to zero; ensures that Time2 objects start in a consistent //state

public Time2( ){

this( 0, 0, 0 ). // invoke Time2 constructor with three arguments

} /[ end Time2 no-argument constructor

/I Time2 constructor: hour supplied, minute and second defaulted to 0
public Time2( int h ){

this ( h, 0, 0 ); // invoke Time2 constructor with three arguments

VIl end Time2 one-argument constructor

/I Time2 constructor: hour and minute supplied, second defaulted to 0
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public Time2( int h, intm ) {
this( h, m, 0); // invoke Time2 constructor with three arguments
V[ end Time2 two-argument construcior
public Time2(int h ,int m ,ints ){
SetTime(h.m.,s);
} /] end SimpleTime constructor
public void prints( ) {
System.out.printf( "%d:%02d:%02d %s'n",
((hour==0| hour=12)7? 12 : hour % 12),
minute, second, ( hour < 12 2 "AM" : "PM" ) ):
H
public void printu ( ) {
System.out.printf("%d %d %d ‘\n ", hour ;minute ,second) ;
§
public void SetTime (int h ;int m ,inf s ) |
hour=(h>=0 && h<24)? h:0;
minute=(m>=0 && m<60)? m:0;
second=(s>=0 && s<60)? s:0;
H
/I Time2 constructor: another Time2 object supplied
public Time2 ( Time2 time )
i
/I invoke Time2 three-argument constructor
this ( time.hour, time.minute, time.second );
i
/! end Time2 constructor with a Time2 object argument
Wlend class time2

public class Time2Test {
public static void main(String args[ ]) {
Time2 tl = new Time2( ); /{ 00:00:00
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Time2
Time2
Time2
Time2
Time2

12 = new Time2( 2 ), /1 02:00:00
t3 = new Time2( 21, /1 21:34:00
12, 25 42) /112:25:42

t5 = new Time2( 27, 74, 99 ); // 00:00:00

(
(
t4 = new Time2(
(
t6 = new Time2( t4 ); /12:25:42

/I display first Time
System.out.printin(first Time u t1 ") ;

tl.printu( );

System.out.printin("first Time s t1 ") :
tl.prints( );

I/ display second Time

System.out.println("second Time u t2 ") ;
t2.printu( );

System.out.printin("second Time s 12 ") ;
t2.prints( );

Il display 3'ed Time

System.out.println("second Time u t3 ") ;
t3.printu( );

System.out.printin("second Time s 13 ") ;
t3.prints( );

/I display 4'th Time

System.out.println("second Time u t4 ") ;
t4.printu( )

System.out.printin("second Time s t4 ") ;
t4.prints( );

I display 5'th Time

System.out.println("second Time u t5
t5.printu( );

System.out.printin("second Time s t5 ") ;
t5.prints( );

/I display 6'th Time

L—
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System.out.printin("second Time u té ") :
t6.printu( );

System.out.println("second Time s t6 ") ;
t6.prints( );

} Il end main

} Il end class Time2est

:Q;l:dl @ﬂl = Janin c_'n.el.'!_)..d'r A% Nie
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second Time uts second Time u {2
0:0:0 2:0:0

second Timest5 second Time s t2
12:00:00 AM 2:00:00 AM
second Time uté second Time u t3
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/ Objects may be passed to methods.

public class Test {
4 i



private int a, b;
public Test (int i, int] ) {

a=i;, b=j;
H
Il return true if o is equal to the invoking object
public boolean equals (Test ob) {
if (ob.a == a && ob.b ==Db)

return true;

else

return false;
H
Y // End class Test
public class PassOb {
public static void main(String args| ] ) {
Test objl = new Test(100, 22);
Test obj2 = new Test(100, 22);
Test obj3 = new Test(-1, -1):
System.out.printin("obj1 == obj2: " + abjl.equals(obj2));
System.out.printin("objl == obj3: " + objl.equals(obj3)):
H
YIEnd elass passOb
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Objl = ohjz true
objl == obj3: false
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public class Building {
private int Floors, Rooms;
private double Sqmeter;
public Building( ) { Floors =0;Rooms=0;Sqmeter=0;}
public Building ( int f ,int r ,double m ) |
Floors =f,

Rooms=r;
Sqmeter=m:;
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public void Printbuilding( ) {
System.out.println(" Rooms is " + Rooms);
System.out.printin(" Floors is " + Floors );
System.out.println(" Sqmeter is " + Sqmeter);
J
{//End Class
public class House {
private int Bedrooms , Bathrooms;
public House ( ) {
Bedrooms = 0 ; Bathrooms =0 ; !
public House( int br, int bth) {
Bedrooms = br; Bathrooms = bth;
J
public void PrintHouse( ) {
System.out.println(" bedrooms is " + Bedrooms);
System.out.printin(" bathrooms " + Bathrooms):
H
Y WEnd class House
public class Office {
private int Phones , Extinguishers;
public Office( int p, int ext) |
Phones = p; Extinguishers = ext;
H
public void PrintOffice( ) {
System.out.printin(" Telephones is " + Phones);
System.out.println(" Fire Extinguishers is " + Extinguishers);
}
W/IEnd Class Olffice
public class BuildingTest {
public static void main(String args[ ]) {
Building myBuildingl = new Building(10, 200, 1500);
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myBuildingl.Printbuilding( );

House myHousel = new House(100, 150);
myHousel .PrintHouse( );

Office myOfficel = new Office(150, 250);
myOfficel . PrintOffice( );

} llEEnd main

I End class SumTest

il & s StudentMarkea all Java Al Losaliy oo sSHY

namel, name2, name3 <Ol olonf DG Jasl o 58 studentMark

mlm2m3 <lsjye &S JL:'...ul_, ¢ String  Jaall e CYgadie ADUS

B g gale JL e Ciall gsting L int Jaail) e cpate AN

Jaon (o3 alllall ol delbhgdag Jef il Clual max() dclbs

Aol dap (Sl delby clualmin( ) AT Zelb 4l ey ¢ Lgle

gl Juan (3 UL o

slesinly alyel oLy Test 4aul main gl ey Ljlis) lia ¢
ol e Jpeanlly Lol gl

public class StudentMark {

private int ml,m2,m3;

private String namel ,name2,name3;

StudentMark (String nl String n2,String n3.int x, int y,int 2) |

ml=x; m2=y; md=z;

namel =nl; name2=n2; nameld=nl;

1
¥

public void max( ) {
int maxl =ml ;

String max2 = namel ;
i b s



if ( m2 > max1 ){
maxl =m2 ;
max2 = name2 ;

H

else if ( m3 > maxl1 )|
max] =m3 ;
max2 = name3 ;

H

System.out.printin(max1 + max2);

public void min( ) {

int minl =ml ;

String min2 = namel ;

if (m2 <minl ){
mml =m2 ;
min2 = name2 ;

f

else if (m3 <minl ){
minl =m3 ;
min2 = name3 ;

}

System.out.printin(minl + min2);

H

}

public class Test {

public static void main(String args|[ 1) {

StudentMark Ob = mnew StudentMark (" Younes ", "Akram "
" Waseem " 80, 65,75);

Ob.max( );

Ob.min( );

Y HEnd main

Yl End class Test
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. print 4en! G835 Aalall Gllaaall o delhl pme a6 -
2oy Temp Cocall (o piape adaras ¢ diff 4l (Saly sume ali -
cadly S pamiall e o (8l Aillaal) Aadll Gl diaga cdag
. Temp aall (e (pise o 436l boolean gl (3o goac Al -
claga Jaal Jaf e ¢ main =l e geay jLasl a0
Offghad) & Legiiass (Lag 30 e JS) ghss JU (el 3l
ciall e Al GmheY e zra dbax TJ[30] 5 TM[30]
) g raally aliall 3hall Jiags delds 5 lua Jal e Temp
AR Ay Legin (@l delilay cilia SIS i 5 U
LV
import java.util.Scanner;
public class Temp {
int maxT . minT;
public Temp( ) {maxT=0;minT=0;}
public Temp(int x| ],int n) {
int i,mx=x[0],mn=x[0];
for(i=0;i<n;i++) {
if(x[i]>mx)
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mx=x[1];
}
for(i=0;i<n;i++) {
if(x[i]<mn)
mn=x[i]:
i
maxT=mx;
minT=mn;
)
public veid print( ) |
System.out.println("\nmaxT= "+maxT);
System.out.println("\nminT= "+minT);
}
boolean equals (Temp ob) {
if (ob.maxT == maxT && ob.minT == minT)
return true;
else
return false;

}
public double Fr(Temp ob ) {
double d1.d;
d1=(double) (ob.maxT-ob.minT);
d=Math.abs(d1);
return d;
;
Y/ End class

/I test class

public class FindingMaxMinTemp |{

public static void main(String args[ | ) |
Scanner input=new Scanner(System.in);
int TA[ ],TJ[ ]:
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TA=new int[30];
TJ=new int[30];
System.out.printin("Enter the Tempretures of may \n");
for(int 1=0;1<30;i++)

TA[1]=input.nextint( );
System.out.println("Enter the Tempreture of june \n");
for(int 1=0;1<30;i++)

TI[1]=mput.nextint( );
Temp ob =new Temp( ):
Temp obl =new Temp(TA.30);
Temp ob2 =new Temp(TJ.30);
obl.print( );
ob2.print( );
System.out.printin("obl == ob2: " +obl.equals(ob2)):
System.out.printin("\n The difference is "+obl.Fr(obl));
System.out.println("\n The difference is "+ob2.Fr(ob2)):
HiEnd main

HWiEnd Class

t b le ey Java  dal by ol -

ials clmels sd, se Gl e gsiag Numbers 4l ba O
(A Aalell (LN ald) e (osiag
Aaaldll Slbaaall jia dadl sy oalml SL -

gl MacW) psana liny aaiyg dghias adarig gale Sl -

ealic yie (pe A3 gSe MYl e A giiadd Luag il oVl Fyanag

uﬁﬁﬂiéﬁ. S€ _:;S.d S..u.n'l;.“ QQLMH@E..H ..'l..\uu_l_,[::vt_m_g

(e pl’int da) OS5 dalall colidasall ?_._'LEE.E-LLH l:|.l|‘.‘-- _guac c.:lf: -
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Cioall (s iy adar s ¢ fTanl (i lsole gume s -
G (il A allaall el Gls dtiaga sdad 2 uxis Numbers
AL Lag 3 SaeYlp Apa ) MacY) o gana

&l Je ssss SumEvenOddNumbers el (Sl Laasl e O

idgiias B Lgiiads dasma dlacl 10 Jladl asi ¢ main ot

Ll A I3 a . Adghadll jalic delils & (e X[10] 22l Lslal

AUl sl elexind dal oo Numbers  caall (e daliall (aheY)

(legin (Blly aalaall Clia ) Aggtlaall Sl Aelday bl

{[This program computes the sum of even and odd numbers
import java.util.Scanner;
public class SumEvenOddNumbers |
public static void main(String args| | ) {
Scanner input=new Scanner(System.in);
int x[ ];
int 1;
x=new int[ 10];
System.out.printin("Enter the numbers \n");
for( 1=0:i<10;1++)
x[1]=0:
for( 1=0;1<10:1++)
x[1]=input.nextint( );
for( 1=0;i1<10;1++)
System.out.print(x[i]+" ");
Numbers ob =new Numbers( );
Numbers obl =new Numbers(x);
ob1.print( );
System.out.printin("\n The difference is "+obl.fr(ob1)):
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Wiknd main
Hiknd Class

public class Numbers{
private int sd,se;
public Numbers( ){sd=0;se=0;}
public Numbers(int x[ ]) {
int i.s1=0,s2=0:
for(i=0:1<10:1++) {
if(x[1]%2==0)
sl=sl+x[1];
else
s2=s2+x[1];
}
sd=sl;
se=s2;
}
public void print( ) {
System.out.println("\nsd= "+sd);
System.out.println("\nse= "+se);
J
public double fr(Numbers ob ) {
double dl1.d;
d1=(double) (ob.se-ob.sd);
d=Math.abs(d1);
return d;

}
Vo End class
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s il el goane Gluay asdhy A ghas daruy gile gl ¢
2 ¢ alic 10 (o L3pSe dapmiall SaeY) (o disianl a3l
caifll Je sumOdd « sumEven acalall culiasall il ai
. print 4aul Laldll cilbad) o8 delbl g ol o
i & Jaal 5 myclassTest 4aw main gl ey jal lia il
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o
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s=nlAT ) Ay Glas sk vOid gl e
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o3 myclass2Test 4awd main g3l ezl 5al lia ol ozl
ciall ¢limel) g clesil main( ) gl A pahel e zaa
il aelday Myclass?2

P Al Cagiuall Gpeualy java 3 aal laaly casl =1

o ( private ) isalall 4sllass Students 4ed (Sids a0
Jaaall L oLl 28,0 ) ImaxAvg 5( ,—SY) Jasdll ) maxAvg
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zoliall Sl &5 ey Jomall g Ludisll (8,01 48 jmag SV dmall Gy (e
Aaldl) cldead) )

il il e (goiny  AverageStudents  dend LU -0
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sema€ int psill e mark bews e 5% Engineer 4ol lia
Al daladl (kM) adlsd) e (s5ings ala
el bl i Leill iy il ol -
salie e Gl aslyy Agiaas pod e ddaruy gole gl -
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il deliay Coluad Lo adlgill clesiu) Jal e Engineer Cauall
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Aealal) ldand) ) el
el il Ll giiay AverageStudents  4es) Hlasd lia
10 & Adlag Ll 50 @lags JUas ewsiioyay  salls ¢ main
«{Mark[50][10] 2adl 455 ddshine 3 Lewiady miliall dagl (e ) jia
CNaxs s Jal 5o Students  <aal) o pabel e il Le oLl
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bl )y ot Sl

dadia — V-1

Cagyall o Al ol degana Ledhs strings Joudldl Cagpes (S
gy Java 4 b el g . cagpal) Alalee Jalad 3l el oY1,
Gsiady ¢ 16bit & aalgll Cajall Ji & 4y ¢ 16bit s s unicode
DD aadig LS Lagady L Lape g Ailadilly Al Cogpal) asan o
o gl 13a gying Eus 8bit o lasaae 135 1S 4i<l; ASCIT code
ijlaall Chpad Calidas . Gaall Glaay () ASLEYL dadd Aplasl cag yall
. (int , float,....) g5 e WV PN Caypes e Java 4ad b

String aall —Y-1

ol | Sl blae 3a) JS 3o Say Java dad b 4l Jis o) S
class o e 3jle Java 4al 8 ALLG . string Alulu " " dagaka
iall o Object aliel <L « objects Laahel ata fodm of Sy
. mew 3jeaaall 4alSl a3t String

lagy ¢ dras ALS Cajlaall ALl java.lang. String —aall i,
pasd Jal gy o Ll gaagf oe 5381 Wil e 2al String caal
Jadladl e Gy ¢ Adaall QU A3)lie s Alududl & Alaiiall Cijlaall
Al (s piuay ¢ Aot dodjaall oSl o hadiuly ¢ e pall 48l
82 M adpmall ALl 8 8sagall Cjlaall anan Jysat o ¢ 408l
o gall o ¢ sl
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Aadjaal) Aludad) sliy =Y =Y ="
(o Abghomn Hla85uls 5l Adjne Aad plasinl Adjma Aluds oLy (Sa
A Aageall Mladtils Gl Cajladll
String S| = new String ( stringLiteral) ;
ke (pana Adlaall Coyjlaall e dludi ga stringLiteral Jgatal o)
PO Ja (=8 ¢ Aa505e Ll
b AUl A yaall Aluld) Jal e ST jsall (ojad) A0 55lall ¢ 2

" welcome to java "

String S1 = new String ( " welcome to java " )

Ciaxd Gl Aaa ) 85,005 55K (K0 aaand Ad el QD) o Lay
: & LS ¢ iga_):..di alulldl c.L\:u! L_j:;i u-..qumb_.}.ﬁ_}.\.]ﬂ‘v'ﬂ
String S1 =" welcome to java " ;
ol paainall Jae il alasioly laglisl o3 i) A ymall Alubd) Capes
Sl laatiuly il bl ¢L33) o313y . ( canonical ) iylal
c._j.‘:ﬂ...d_g A "l_mﬂ.‘r'\r!j.lun il ‘.‘é LJISJL.:\E ;Hjl_..ﬁ..dl Cola Jld _)_«.n:l:'\..-dll
oaill salxin) Jal s String Ciall 3 ssasall intern bl plassd
o eaibal Gaegil laanily o3lis) 5 M) alll Jhay My ¢ 35306
s Al el Jid Jee Je a2l 0
String s =" welcome to java " :
String sl = new String ( ** welcome to java ** ) :
String s2 = sl.intern( ) ; //Return a canonical string
String s3 =" welcome to java " ;
System.out.println{ "sl=—=si1s" + (sl ==s));
System.out.println( " s2==si1s" +(s2==5));
System.out.println( "s=s3is" +(s==53)):

o &'



cdudladl e cilblasll s (1-6) JB Gy

(1-6)
/I String class constructors. .

public class Stringl {
public static void main( String args| ] ) {
/] use String constructors

String s =" welcome to java " ;
String sl = new String ( " welcome to java " ) ;
String s2 = sl.ntern( ) ; //Return a canonical string
String s3 =" welcome to java " ;

/I display strings
System.out.println{ "sl==sis" + (sl =5s)):
System.out.println{ " s2=—=sis" +(s2=—5)):
System.out.println( "s==s31s"+(s==53));
} Il end main

} Il end class
:,',ltdi A e Jeanin bl 1% Aie

S1=sis false

!
Bl s2=sistrue
S1 ==sis true
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iy Sglall el 1S3 98298 e JS ds dnlull Olhlall 8
frue A 5==53 52==s5 dad b <N " welcome to java "
Olyaa Oyt L s1 s o <l false & s1==5 i Ja &l Lo
oA (gginall dllay Lagl o e a2l o lalis
ab ¢ Caglaal) e digiias alaaiuly L ALl o L) Loayl aalais
: t;l_g LS Good dﬂy 3._.!3‘).'.‘.4]1 aluldl ;LL! 1:1_._\ ¢ JGall Jy....;
char[ ] charArray = { ‘G’ ,0’, 0’ ,‘d’, ‘d’,‘a’, 'y’ } ;
String s = String ( charArray ) ;
o lgie loia ol Agdpnall Aluludl delihg o L23) 488 (2-6)Jall G

(2-6) Jba
/I String class constructors. .
public class String2 {
public static void main( String args[ ] ) {
char charArray[ | = {'G, "0/, '0",'d","",'d","a', '¥' }.
String s = new String( "hello" );
/I use String constructors
String s1 = new String( );
String s2 = new String( s );
String s3 = new String( charArray ):
String s4 = new String( charArray, 5. 3);
/I display strings
System.out.printf("s1 = %s'n s2 = %s'\n s3 = %s\n s4 = %s\n",
sl,s2,s3,s4);
} /I end main
} I end class

:&m‘ G)é.“ (31':' Lj.mc.ah)g]. .J_._ﬁﬁ e g
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sI=
§2 = hello
s3 = Good day

{haiial) cijlaal) Botaduly Weded) Joh cilaa =YY —1

length( ) sl eledivl A e ddyaall Aludidl Jolo Coliaa (S
Gl aadiigg s Adiaa) ALl Jeda s length( ) aolall agmy Cugs
el sy § A paall ALubid) (e 23se Cijaa 52la3uY s charAt( index )
¢ Jua)) Juw e ¢ sdength( ) -1 dadlly 0 4aall o (index ) Jdall
s.charAt( /4 ) sl swssw Cayadl scharAt( 0 ) 8)leadl aas
A4S (3-6) B oy - Ul (V-T) 88N 8 e s LS capadll
Mgl S B Clla

0 | 1] 2| 3| 4] §] 6| 7

10

11

12|13 (14

I| ¢l ojm| e

]

wle t
T

ajv|a

laal) abeinly Al Jol lua R4S o — (V1) 0820

o -7 - B



/* This application demonstrates the length, -

charAt and  getChars methods of the String class. */
public class String3 {
public statie void main( String args[ ] ) {
String s| = "Welcome to Java";
char charArray[ | = new char[ 7 |;
System.out.printf( "s1: %s", sl );
// test length method
System.out.printf( "\nLength of s1: %d", sl.length() );
Il loop through characters in s1 with charAt and display reversed
System.out.print( "\nThe string reversed is: " );
for ( int count = sl .length( ) - 1; count >= 0; count-- )
System.out.printf( "%s ", s1.charAt( count ) );
/I copy characters from string into charArray
sl.getChars( 0, 7, charArray, 0 );
System.out.print( "\nThe character array is: " );
for ( char character : charArray )
System.out.print( character );
System.out.printin( );
} Il end main
} I/ end class

t N AN e Juanius gealiyd) 1 ey

sl: Welcome to Java

Length of s1: 15

The string reversedis:aval ot emocleW
The character array is: Welcome
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ijlaal) Judlas (ual —F—Y—1

i Aad ¢ i yae (il (( Gaal )zeal concat( ) all aasing

<83 Al ) laolisls 82 9 51 ilodidl Geals AU 55Ladl &588 JG)
String s3 = sl.concat( 132) :
Adyh Java Al Cuead lla) A pl) 853 aadiud oiledadl mes o Lay
o okl el (1) peal) Aadle aladiul g ¢ Aladl oda (3a8an] Auulia
o "HTML" 5 "and" s message Jolludl aans 400N 3)lanll o485 ¢ sl

: mystring saaly all

String mystring = message + "and" + " HTML" ;
(1) aesll Aadle Lladnuls concat( ) alll aladind 46K (4-6) JGall Guu g

U I RO

/I String concat method. (4-6) Jua

public class String4 {
public static void main( String args[ ]) {
String s1 = new String( "Happy " );
String s2 = new String( "Birthday" );
System.out.printf{ "s1 = %s\ns2 = %s\n\n", s1,s2 );
String s3 = sl.concat( s2 );
System.out.printf{ "Result of sl.concat( s2 ) = %s\n", s3 );
System.out.printf( "s1 after concatenation = %s\n", sl );
String message =" Welcome to Java " ;
String mystring = message + "and " +" HTML " ;
System.out.printf{ "mystring = %s'\n", mystring );
I end main

} I end class
Ml ) e Juaninn pealiydl 345 i
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[l = I -- ppjn
s2 = Birthday
Result of s1.concat( s2 ) = Happy Birthday
sl after concatenation = Happy
mystring = Welcome to Java and HTML

(A ) de)d dladu ghadu) —¢-Y=1
AL el Jiaad pSas Y ¢ Sl Giaa s String caall )
"java" Alaldl s o Sa ¥ gl caall 1aa alast sl Ljall
AL M (" Welcome to Java " ) message Jsalell 5354l
Joaiall 8 53 g sall Adaadl Aluddl Joaas 3 Aslad) e « "HTML"
LS message Jeaiall ) san £ 5na dlule sl Lule oy message
2 il 3l 3
message =" welcome to HTML " ;
138 ass Cua ¢ ARl A8kl (DS substring( ) a2l aladdil S,
Ol aags s AL AV AL L 50 & Sia Al udu zhan Ll 4Ll
: substring( ) atl
N1 laa)
public String substring ( int beginfndex . int endlndex )
<8355 beginIndex J3a) e 135 ¢ Adja Adyaa Alulis ) 13 2umy
(Y=1)JSE0 cpe g LS. L) ALl endIndex -1 JiGall Ciysally
o | 1| 2| 3| 4| 5| 6lvzh8| 9|10/ 11][12]13/14 :Jul
wle| || cl[ojm|e t| o il al v| a
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Lla¥! ALl (e Aije Al hatal LS o — (Y1) JS3

: oh il el pall Joh of8 Nl

endIndex — beginlndex

P R W

public String substring ( int beginlndex ) |
beginindex J3all Jaall Coyaall e 138 A85a £ jae Aludes 4l 138 ey
- Gl IS8 3 e oA WS ¢ Agleal) ddpad) Aluldl Glgs ) ey
: substring aslil aladsuly ALl Jows e JBaS 400 55ladl 2209
String message = " welcome to Java " .substring(0,11)+" HTML";
: Al AL message  Abudull diug dxie

" welcome to HTML "

. substring( ) sl aladiu) 4 (5-6)Jlal cpug

5-6) Jta
/I String elass substring methods. ( 6) ‘{

public class string5 {
public static void main( String args[ ] ) {
String message = "Welcome to Java";
I test substring methods
System.out.printf( "Substring from index 11 to end is \"%s\"\n",
message.substring( 11 ) );
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System.out.printf( "%s \"%s\"\n",
"Substring from index 3 up to, but not including 10 is",
message.substring( 3, 10 ) ):
message = message .substring(0,11)+ "HTML" ;
System.out.printf{ "%s \"%s\"\n",
"Substring from index O up to, but not including 11 is", message );
} I/ end main
} /] end class

f o Al e Jeanin maliyll 385 die

s| = Happy Substring from index 11 to end is "Java"
Substring from index 3 up to, but not including 10 is "come to"
Substring from index 0 up to, but not including 11 1s
"Welcome to HTML"

Jedlaad) Adjlae —0—Y—1
(aaasil ( . )dahu]'l a0 b gse bl sdae G ol Leie
b ool LS Glldg dalaall o3a
if( stringl == string2 )

System.out.println( " string] and string2 are the same object ") ;
else

System.out.println( " string1 and string2 are different object ") ;
Obrds string2 s string] Qluld) Gl 1Y Lad (== ) Joleall jasi,

e hgiad Ll colK 1Y b Capes ¥ Jallyg ¢ Y ol 4 el )
s LiCay ¥ Gl il e ) ol Ladie 4uis jaall il
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wadl e lgiag glid el Gl cusls 13) Lad ddjed (== ) Jalaall
2y 52 equals( ) bl alasind cang Sl GEaily o Y ol Ads el
st ofa ¢ JUW Jia Ao+ b V) clygiaal (golad A5l B
poledas s A0)laall AN 5 5Lal)

if( stringl.equals( string2) )

System.out.println( " string] and string2 are the same object ") ;
else

System.out.println( " stringl and string2 are different object ") ;
p Al Legibigina o) e a2yl o Lagimy e 2 581 (¥patiell Calisy
String sO =" Java " ;
String s1 =" Welcome to " +s0 ;
String s2 =" Welcome to Java " ;
System.out.println” s1 ==s2i1s" + (sl ==s2 ) ) ;
System.out.println( " s1.equals(s2) is " +(s1.equals(s2) ) ;

Omak M obadin LadlS Lagd false oo 51 ==152 daf Ulall oda 3
OLSley (pamall oY true = sl.equals(s2) Tl ) filial,
Jualaall alassaly Jdlad) 455lae 468 (6-6) Il (g - avds Gl giadll
» lgdo @iaill A4Sy (= =)
il String methods | ——
public class String6 { (6-6 'JLf"
public static void main( String args[ | ) {
String s0 = "Java";
String sl = "Welcome to " + s0 ;
String s2 = "Welcome to Java";

System.out.println(" s1 ==s2is" + (sl =s2));
System.out.println( " sl.equals(s2) is " +(sl.equals(s2) ) ) ;
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V[ end main
} /] end class

s M Al o Joani zaliydl 346 de

sl = s2 1s false
sl.equals(s2) is true

t ok WS ¢ galuli e 455641 Jal (e compareTo( ) gl aniin) oSey
sl.compareTo(s2) :

:83 482 o851 Judldl Lal
s1 = "hello"
s2 = "goodbye"
s3 = "Happy Birthday"
s4 = "happy birthday"

A Aayg ¢ 82 Alludl (g5l ST ALl CuilS 1) 0 Aaill aslil) 138 2y
csaa ) il 33582 ALkl o sl 51 AL ol 13(0) o aeal
Gai il (3562 Aluludl e ST ST ALl 1S 1Y (0 ) o ST dad ey
o @l e compareTo c._{l.’d'l e Baleall duleall Al 2aiadg . H;.x;.._ﬁ“l
il (1l e Rl @By ¢ 52 581 e cpilite cullyace Jf

. compareTo s equals : alsill aladiul 48K (7-6) JGall (jaus

/¥ String methods equals, equalslgnoreCase, comparelo and
regionMatches. */
public class String6 {
public static void main( String args[ ]) {
String s1 = new String( "hello" ); // s1 is a copy of "hello"”

it



String s2 = "goodbye":
String s3 = "Happy Birthday";
String s4 = "happy birthday";
System.out.printf{
"s1 = %s\ns2 = %s\ns3 = %s\nsd = %s'n\n", sl, s2, s3, 54 );

I test for equality
if ( sl. equals( "hello" )) // true
System.out.printin( "sI equals \"hello\"" ):
else
System.out.println( "s1 does not equal \"hello\"" );

Il test for equality with ==
if ( s1 = "hello" ) // false; they are not the same object
System.out.println( "sl is the same object as \"hello\"" );
else

System.out.printin( "sl is not the same object as \"hello\"" );

/I test for equality (ignore case)
if ( s3.equalslgnoreCase( s4)) // true

System.out.printf{ "%s equals %s with case ignored'n", s3, s4 );
else

System.out.println( "s3 does not equal s4" );

Il test comparelo
System.out.printf("\ns1.compareTo( s2 ) is %d", s1.compareTo( s2 ) );
System.out.printf( "\ns2.compareTo( sl ) is %d", s2.compareTo( sl ) );
System.out.printf( "nsl.compareTo( sl ) is %d", sl.compareTo( s1 ) );
System.out.printf("\ns3.compareTo( s4 ) is %d", s3.compareTo( 54 ) );
System.out.printf(

"\ns4.compareTo( s3 ) is %d\n\n", s4.compareTo( s3 ) ):

Il test regionMaiches (case sensitive)
if ( s3.regionMatches( 0,s4,0,5))
System.out.println( "First 5 characters of s3 and s4 match" );
5 b i



else
System.out.println(
"First 5 characters of s3 and s4 do not match" );

/I test regionMatches (ignore case)
if ( s3. regionMatches( true, 0,s4,0,5))
System.out.println( "First 5 characters of s3 and s4 match" );
else
System.out.printIn(
"First 5 characters of s3 and s4 do not match" );
} /Il end main
Y /] end class

t Ml Al e Joaniv zalipll 2458 v

cq = v Birthday
s4 = happy birthday

B sl equals "hello"

HI sl 1s not the same object as "hello"

Happy Birthday equals happy birthday with case ignored
sl.compareTo(s2 )is 1

s2.compareTo( sl ) is-1
sl.compareTo( sl )is 0

com 2
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t opalill Ll String caall o6 O
regionMatches( )
equalslgnoreCase( )

(sl and dal e il e eVl regionMatches( ) gt ol
lad 58 Lexic « Caja) dlla equalsignoreCase( ) sl Jalasy us
Y fsbeie Gl colg 1
Gl 1Y) Lad asdl strstartWith( prefix) a2l aladail o< -
o (ALl Ay B 5agmgall ) Ba2na AdLy fag str ALl
Aludadl CulS 13) Lad asdd strendWith( suffix) ol alasiul (Sa =
o (ALl Algs A agasall ) Badna ABaDl | 43T Str
P oetll alasiud 44K (8-6)Jlal fays

str.startWith( prefix) , str.endWith( suffix)

Il String methods startsWith and endsWith.
public class string8 {
public static void main( String args[ 1) {
String strings[ | = { "started", "starting", "ended", "ending" };
/I test method starts With
for ( String string : strings ) {
if ( string.startsWith( "st" ) )
System.out.printf{ "\"%s\" starts with \"st\"\n", string );
} I end for
System.out.printin( );
Il test method startsWith starting from position 2 of string
for ( String string : strings ) {
if ( string.startsWith( "art", 2 ) )
System.out.printf{(
"\"%s\" starts with \"art\" at position 2'n", string );
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} /I end for
System.out.printin( );
il test method ends With
for ( String string : strings ) {
if ( string.endsWith( "ed" ) )
System.out.printf( "\"%s\" ends with \"ed\"\n", string ):
} /] end for
} /] end main
VI end class

t Al e Joanin pralipll 245 die

started" starts with "art" at position 2
starting" starts with "art" at position 2"
started" ends with "ed""

ended" ends with "ed""

d | ;

Suadludl EBlyga3 pgld —3— ¥4
L€y <0 ¢ Wbl oy of ey AL (8 (il (ggina s (S Y
P AL algall laaiuls s e (ALl 8 el Jisad
Jasiud Jaf ;e replace( oldChar , newChar) sl sasi e
MR N (L O SR [
waill Cijlae auas Jusad Jal e toLowerCase( ) ol axiing o
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watll Cijlae paes Jusad Jal e toUpperCase( ) gl axdins o
c oS IS ) AL b
Aless Al cre clelil) Cijlae cida Jal e trim( ) i) axiiig @
AL G al
ALY 8 aill Byl toCharArray( ) aoldl) pada e
. pSall S ¢ A ghan
t oy LS Adyae Agiaa ) “hello” gl Jyad of e e
String sl = new String( "hello" );
char charArray[ | = sl.toCharArray( );

3 € —» charArray[1] sh —» charArray[0] i—a8 ;L8 L,
. 0 & charArray[4] 51 & charArray[3] 51 (» charArray[2]
AL gl st 46K (9 —6)Jtal o
b A aslill Q
getChars( int srcBegin int srsEnd, char[ | dst , int dstBegin )
Sl e oy usmy LY aid) e (i e s Jaf (e pastiy
fay sls dst 4 jae A85as ) srsEnd-1 Jdall e 5 srcBegin
Jpanll 408 (an (9 —6)JEall; « dstBegin Jalal) (e U3l L 3l
ALl 8 LY et W s charArray[7] B as o
: b WS sl ="Welcome to Java”

sl.getChars( 0, 7, charArray, 0 );
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/* String methods replace, toLowerCase, toUpperCase, trim and
toCharArray. */
public class string9 {
public static void main( String args[ ]) {
String s1 = new String( "hello" );
String s2 = new String( "GOODBYE" );
String s3 = new String( " Welcom to Java " );
System.out.printf( "s1 = %s\ns2 = %s\ns3 = %s\n'n", s, 52, s3 );
/I test method replace
System.out.printf{
"Replace 'I' with 'L' in s1: %s\n'n", sl.replace( 'l','L") );
/I test toLowerCase and toUpperCase
System.out.printf( "s1.toUpperCase( ) = %s'\n",s1.toUpperCase( ) );
System.out.printf("s2.toLowerCase() = %s\n\n",s2.toLowerCase());
/! test trim method
System.out.printf( "s3 after trim = \"%s\"\n\n", s3.trim() );
i1 test toCharArray method
char charArray[ | =sl.toCharArray( );
System.out.print( "s1 as a character array =" );
for ( char character : charArray )
System.out.print( character );
System.out.printIn( );
} Il end main
Y Il end class
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replace 'I' with 'L" in s1: heLLo
sl.toUpperCase( ) = HELLO
s2.toLowerCase( ) = goodbye

llw 1

s3 after trim =

PRI @ el 5 s o dagll- —V-Y-1
oe Gaall JastindexOf( ) 5 indexOf( ) guell slasiul Say
s Ayl String caall (8 aags ¢ ALl el i gl 5l s
- lastIndexOf{ ) ol &3S indexOf( ) 4l 21y Jaasd i3
iyaa sl Ja public int indexOf{ int ch) bl 2 .
«ch iyaall s Boldaiy A jaall i) 3 L) paill 8 35age
o ) panl 8 saadl) Capaall ang o 13 (1) Aaill 2unyy
. alulad)
Ciysa Al (L public int lastindexOf( int ch) gl s .Y
cch Cipaall pe iy Adjaall Lol A LY aill d 35asa
o oY) paid) 8 aasdl Copaall aag 4l 13 (-1) dadll 2unyy
Al
J4s public int indexOf( int ch, int fromIndex) alill 2y .Y
e Gl Adpmall Ll 3 L) Gaill 8 agage Ciyas Ul
Al 13 (=1) Ll yayy ¢ fromIndex ¢ sasdll e linch cayaall
AL 8 Sl el B sasad) Cipsall s
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public int lastindexOf( int ch, int endIndex) x5l Al .
Gy Ahyaal) dadl 3 L) atll 8 Ssmge Cipme AT UL
ad 13 (-1) 4adll s ¢ endIndex sl gins ch oyl o
AL A Sl il 8 sasall sl 2y
o Ciyaa gl Jida public int indexOf( String str) Ul Ly L0
Sy ¢ b paall Ll A oY) gaill 8 ssagall el pall
aanall Capaall any a1 13 (-1) Aadll dumyg ¢ Str Capaall ae Gl
C ALl 3 sl el
53130 public int lastindexOf( String str) il 1) .
L 8 e L) paill b apagel) Sl (aill s Capas
A &l 13 (=1) el dagg ¢ SIT ipaall pe @iy (53l ¢ 48 jadl)
AL S Gadll A aas) Cajaal
public int indexOf( String str, int fromIndex) bl 2=y .V
eVl paill 8 dpangall el aill 6 3gase Ciyaa Jsl Jia
sl e g Str ciy sl pe Bl dpnall udl)
paill 8 sasall Cagaall aag ol 1Y (-1) dasll g« fromIndex
AL & )
public int lastindexOf( String ch, int endIndex) 1l .A
paill (b dpasdl il pail) (B 3sase Cipae HAT Sl dey
2analls ogting ¢ S Cipaall ae okt dbpnall Al 3 LY
caill 8 saaall Copaall amgy 2113 (<1) dadll auasg ¢ endIndex
CALLY el
AL gl Aasiul 46K (10 =6) Bl
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[l String searching methods indexOf and lastindexOf.
public class stringl0 {
public static void main( String args[ ]) {
String letters = "abcdefghijklmabedefghijklm";
/I test indexOf to locate a character in a string
System.out.printf(
"'¢' is located at index %d\n", letters.indexOf( '¢c' ) ):
System.out. printf(
"a' is located at index %d\n", letters.indexOf( 'a’, 1 ) ):
System.out.printf(
"'$' is located at index %d\n'n", letters.indexOf( '$' ) ):
/test lastindexOf to find a character in a string
System.out.printf( "Last 'c’ is located at index %d\n",
letters.lastIndexOf( 'c') );
System.out.printf( "Last 'a' is located at index %d\n",
letters.lastindexOf( 'a’, 25 ) );
System.out.printf( "Last'$' is located at index %d\n\n",
letters.lastIndexOf( '$' ) );
/I test indexOf to locate a substring in a string
System.out.printf( "\"def\" is located at index %d\n".
letters.indexOf( "def" ) );
System.out.printf( "\"def\" is located at index %d'\n",
letters.indexOf( "def",7 ) );
System.out.printf( "\"hello\" is located at index %d\n'n",
letters.indexOf( "hello" ) );
/] test lastindexOf to find a substring in a string
System.out.printf( "Last \"def\" 1s located at index %d\n",
letters.lastIndexOf( "def" ) );

- YN -



System.out.printf( "Last \"def\" 1s located at index %d'n",
letters.lastindexOf( "def", 25 ) );
System.out.printf( "Last \"hello\" is located at index %d'n",
letters.lastIndexOf( "hello" ) );
VIl end main
} Il end class

3 S Al e Jeantu saliyll 265 die g

Last 'c' is located at index 15
Last 'a' is located at index 13
Last '$' is located at index -1
def" is located at index 3"
def" is located at index 16"
hello" 1s located at index -1"
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ddlis e Jalaf gl Al 5 Cum ¢ Gaseal ) Apsaal) ailly Cajlaall i
OSass . char, double, long, int, float : J&ie§paall CNsamall (e
double Laxll (e 5.44 dadll Jusas Jal (e valueOf( ) gl plasind
e il Al dad String.valueOf(5.44) ; alill yay Cus ¢ pad
P RICCET IR DU N L (L s Al o jladll
Gy e oad ) Colaall e Adgiias Jagad Jal e valueOf(char [ ] )

AL gl aladiul 468 (11 =6)JEa

11-6) Ja
/I String valueOf methods.

public class stringl 1 {
public static void main( String args| ]) {
char charArray[ |={'a’,'b",'¢,'d’, 'e",'f' };
boolean booleanValue = true;
char characterValue ='Z";
int integerValue = 7;
long longValue = 10000000000L; // L suffix indicates long
float floatValue = 2.5f; // f indicates that 2.5 is a float
double doubleValue = 5.44; // no suffix, double 1s default
Object objectRef = "hello"; // assign string to an Object reference
System.out.printf(
"char array = %s\n", String.valueOf( charArray ) );
System.out.printf{ "part of char array = %s'n",
String.valueOf{ charArray, 3,3 ));
System.out.printf(
"boolean = %s\n", String.valueOf( booleanValue ) );
System.out.printf(
"char = %s'\n", String.valueOf( characterValue ) );
System.out.printf( "int = %s\n", String.valueOf( integerValue ) );
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System.out.printf( "long = %s'\n", String.valueOf( longValue ) ):

System.out.printf( "float = %s\n", String. valueOf{( floatValue ) );
System.out.printf("double = %s'\n", String.valueOf{ doubleValue ) );
System.out.printf( "Object = %s", String.valueOf{ objectRef ) );
Y/l end main
} Il end class

:*,lmm @ul e MEAUJ,JI 18 die g

part of

boolean = true
char=2
mt=7

long = 10000000000

yllitall cilallll yaad —4—¥ -1
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oalauds g Gaill 3 JV) Caadl 1S 1Y) Lasd pasdl dila olasia) -
134 anid o ¢ S Cyall ) JES ¢ pad calsall IS 136 ¢ Capa
dlesdl o3a B ey« gaill B 5l 8 Le Cipall pe Cipall
& oladll pian pand iy gl ¢ Gl are Ala ) Joai (S
Cplaall aae LS 1Y ¢ AL T gall Cipadd) lae L atll
(a8 Ly
ey ail) 138 LS 1Y) Le e a8 ¢ pail) JIA0Y aastied) zalipll dags
ol anai g el 1 (12-6) Il cpyy ¢ ¥ Al aplal e i8S
caill G813 Lad 8y ¢ ajlaall oyl while 46kl isPalindrome(s)
fasey ¢ 3laluia) ColalSll asdl gyl Al aag . Y o 3ykline A0S Jiay
paad dlan aldll o5 ¢ SlLiall ALK (wsSan Jymandl gb 4500 0300
e olisiad Gkl culS 1)) Le Adral ¢ A gSaall Al xa Ailialyl ALSY
LS o (i 1 (aad) Aagll CaslS 13y L lilatie ) Lgusds dadl)
aas Y . pblie e A ) e 13 (Y Al colS 1Y Wi «os)lalig
il aladdi il cany @lld] ¢ RS puSay 098 AlS String all 3
AalSl CulS 1Y Lad (sl StringBuffer «aall & 20254l reverse( )
Y Bl )bl

mport javax.swing.JOptionPane;
public class stringl2 {
/** Main method */
public static void main(String[ ] args) {
[l Prompt the user to enter a string
String s = JOptionPane.showInputDialog(null,
"Enter a string:", "Example 12 Input",
- Yo _



JOptionPane. QUESTION MESSAGE);
/IDeclare and initialize output string
String output =""";
if (isPalindrome(s))
output +=s + " is a palindrome";
else
output +=s + " is not a palindrome";
/! Display the result
JOptionPane.showMessageDialog(null, output,
"Example 7.1 Output”,
JOptionPane. INFORMATION MESSAGE);
System.exit(0);
YWend main
[*% Check if a string is a palindrome */
public static boolean isPalindrome(String s) |
/I The index of the first character in the string
int low = 0;
/I The index of the last character in the string
int high = s.length() - 1;
while (low < high) {
if (s.charAt(low) != s.charAt(high))
return false; // Not a palindrome
low++;
high--;
V/lend while
return true; // The string is a palindrome
Hend isPalindrome
Hlend class
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Example 7.1 Qutput - E‘."“‘F"m"l"“

mamoun is not a palindroms

[ox_] [ cancet |
J B | = _

Character aall —v¥-"1

b b Caghuall odag o ol Cllibhea Jaat JS Ja (e e s Java o

Long waall - Character «aall -
Integer <aall - Boolean —iall -
Double «aall - Byte —aall -

Short sl -

s il blayl JS Jal e Sy,
char , boolean , byte , short , int , long , float , double
(o asiall oa WiSa . javalang dajall B caghiall 838 aies 2l
pladiul walis Cuas o gabel Ll e 40591 bl a8 aa Jualatl
Character «aall (gsisyy . all Sl Aallee & s20all Al (e 2aal)
lganl ¢ Cimall ga Jalaill a6 30 (5o ST 5 3y 0 e
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t b LS Lajna Lae Character ('¢') il o
Character ch =new Character ( 'c') ;
. Character_=yll & dilzall 48 nall daall charValue ()atl) ael

Aainia dad duag _)_.-..j o —ayaall 12a compareTo( ) c_.ll:m o\
e iilly Ciyeaal) 1agd aalall Unicode el (i @il (e Jas

. AY! Gyl 4l Unicode
(sl )Jobay apnal) 1aa (IS 1Y) ¢ true 4wl equal( ) Al aamy

i Ji.ld_):m.

: ( static ) Sl aiss s Character Caall Al aill abana )

- Ly Gl IS 13 true Al isDigit( ) aolil aey
s Capadll 813 true Al isLetter( ) pd) s
o Ly Copadl IS 13 true aedl isLetterOmDigit( ) gl s
Mijs
s ga capadl IS 1Y true 4edll isLowerCase( ) bl ams
o kol AIEH
@ pa 94 cipadl SIS 1) true Aadll isUpperCase( ) aatill ang
uSh IS

a5 A cam g capndl G 1Y true dadll isLower( ) aslll amy
- sl
A5 A ch Gl (B agasall cajyall toLowerCase( ) all) aumy
. sl
alSs Ach Gyl 8 asasall ayall toUpperCase( ) a2l s
. )
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o “xe € Cpadl g8 1) true Aasll isDefined( ) Ul o =
. False 123 Y¥)5 ¢« Unicode s 4esana

54 € oS 1 Lad apaadl jsJavaldentifierStart () solill aaatin -
S cipas ¢ java dulas (B Js¥) Cpall 9% G S g3 Capall
. true Aesl s laxie ($) Ldle s underscore () idle

13 Lo ) Caplaall s ) ASUdl agil) Giany (13-6)JGall zaasag

Jlas) Ly« ohplaall clygady a5 ASLe alg ) Aald Cojlaa culS

cladl o e adgll Guliy e

/I Static Character testing methods and case conversion methods.
import java.util. Scanner;
public class string13{ /1StaticCharMethods
public static void main( String args[ ]) {
I/l create scanner
Scanner scanner = new Scanner( System.in );
System.out.println( "Enter a character and press Enter" );
String input = scanner.next( );
char ¢ = input.charAt( 0 ); // get input character
/I display character info
System.out.printf( "is defined: %b'\n", Character.isDefined( c ) );
System.out.printf( "is digit: %b\n", Character.isDigit( ¢ ) ):
System.out.printf( "is first character in a Java identifier: %b'\n",
Character.isJavaldentifierStart( ¢ ) );
System.out.printf( "is part of a Java identifier: %b'\n",
Character.isJavaldentifierPart( ¢ ) );
System.out.printf{ "is letter: %b'\n", Character.isLetter( ¢ ) ):
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System.out.printf(

"1s letter or digit: %b\n", Character.isLetterOrDigit( ¢ ) );
System.out.printf(

"is lower case: %b'\n", Character.isLowerCase( ¢ ) );
System.out.printf{

"is upper case: %b'\n", Character.isUpperCase( ¢ ) );
System.out. printf(

"to upper case: %s\n", Character.toUpperCase( ¢ ) );
System.out.printf(

"to lower case: %s'n", Character.toLowerCase( ¢ ) ):

Y/l end main

} I end class

S TN Jea u'k' —ima JL-..J'I |

m

is defined - true
is digit : false

is first character in a Java identifier : true
is part of a Java identifier : true

is letter : true

is letter or digit: true

is lower case: true

f ™\

&) JS8 e Caaa Jay -
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is digit: true
1s first character in a Java identifier: false
is part of a Java identifier: true
is letter: false
is letter or digit: true
is lower case: false
f/ 1s upper case: false

ey JS& uJ‘" e dL:..}l =¥

is digit: false
is first character in a Java identifier: false
is part of a Java identifier: false

is letter: false

is letter or digit: false

is lower case: false

L N
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P Jie Ldyaall ASL il lastiul imgs (14-6)J0a0 V3 3
ol A il ey digit i) psis -
o cilaa JpEY) dasats forDigit ) as -

dussdl) Jadisg cijlae (A 28Ny 65| ) Caplaall Jagaty a8 ailsill o3

v lly sde ladly Ul gpdall aall U

Jusail sasiis Character.forDigit( digit, radix ) ot 1 ) 3 @
¢ radix Jsaiall Aaudg saaal aall s 8 Cips ) saall B8
e el aall aUks 6 B 13 (gpudiall aaall JU) Jaras ad
S (d) ol

axai Character. digit( character, radix ) Ul 2 i & e
¢ radix Joadall Uauls saad) aall Ui 8 28) W Cipaall Jysail
c(10) Al (gydall aall JUss 8 Jiay (A) iyl JUall Jass Jad

. : (14-6) Jua
Il Static Character conversion methods. .

import java.util. Scanner;

public class stringl4 {  // StaticCharMethods2

/I ereate StaticCharMethods2 object execute application
public static void main( String args[ ) |
Scanner scanner = new Scanner( System.in );

/I get radix
System.out.println( "Please enter a radix:" );
int radix = scanner.nextint();

/I get user choice
System.out.printf( "Please choose one:\nl -- %0s\n2 -- %s'n",

"Convert digit to character", "Convert character to digit");

int choice = scanner.nextint();

Il process request
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switch ( choice ) {
case 1 : // convert digit to character
System.out.println( "Enter a digit:" );
int digit = scanner.nextInt();
System.out.printf( "Convert digit to character: %s\n",
Character.forDigit( digit, radix ) );// 1
break;
case 2 : // convert character to digit
System.out.println( "Enter a character:" );
char character = scanner.next().charAt( 0 );
System.out.printf( "Convert character to digit: %s'\n",
Character.digit( character, radix ) );//2
break;
} 1] end switch
} I end main
Y I end class

1A Z AN Je Jeaniu palipll 385 die g

".-
Please choose one:

Please choose one:

d I - Convert digit to cha_traglc:r | . 1 -- Convert digit to character
| ? - Convert character to digit K 2 -- Convert character to digit
Lo

Enter a digit:  Enter a character:

«charValue( ) : Jie 28Ul & adlsill (e 230 maiagy (15-6)JGal) 3
. equal( ) « toString( )
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/I Non-static Character methods.
public class stringl5 { //OtherCharMethods
public static void main( String args| ]) {
Character ¢l ='M";
Character ¢2 = 'm';
System.out.printf(
"¢l = %s\ne2 = %s\n'\n", cl.charValue( ), c2.toString( ) );
if (cl.equals(c2))
System.out.println( "c1 and c2 are equal'\n" );

else
System.out.println( "c1 and c2 are not equal'n" );

L/} end main
} Il end class

:QJ'I.:J'I C)""“ e Juanin C“'L‘J"H 2851 i g

l ¢2=m

StringBuffer —awal) —£-1

e cale IS8 ¢ String caall Suay StringBuffer  cacall 3a
Ciaall 48 axdid \8a ol B StringBuffer  caaal) alaiid oSl
Ay €14l String cuall oo StringBuffer caall jaay; « String
Y oas A StringBuffer ) g ) suis Glidas dila) i Sua
coslil G o) axs String e dad s (Say
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593 Jaf oo Lai 30 e STy lss 0 StringBuffer o) dllsy
o4 Al (e gaill ) Ad sl LB Baasy Buffer Jasusl)

StringBuffer Jlg -

P Oy A0 StringBuffer —aall 22

Uasisy ¢ elbuss (30 b 585 public StringBuffer( ) SWi -
o Baal6 Lpans AN dan pay Cajlae s Lual

O daly bawg 0L sas public StringBuffer( int length ) W -
sl lann A1) R g ¢ Cijlaa (9 L Uy iy cint £
. length 2.l 48

aaly s 0L 545 public StringBuffer( String str) JW -
go S Al Jangll Jal (o laas Unpass (i ¢ String g8 e
16 2380 e Gmall Tl Jpha gsbs Lpana 285 S

. StringBuffer caall g (16-6)Jtal o

/I StringBuffer constructors.
public class stringl6 |
public static void main( String args[ | ) {
StringBuffer bufferl = new StringBuffer( );
StringBuffer buffer2 = new StringBuffer( 10 );
StringBuffer buffer3 = new StringBuffer( " Welcome " );
System.out.printf( "buffer] = \"%s\"\n", buffer].toString( ) );
System.out.printf( "buffer2 = \"%s\"\n", buffer2.toString( ) );
System.out.printf( "buffer3 = \"%s\"\n", buffer3.toString( ) );
! // end main
} I/ end class
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1 SE el e ;_Lna.m&d‘-\_)ﬂ! A5 Nic g

bufferl =" "
buffer2=""
buﬂ- =7|1 wel me 1"

StringBuffer ciall alg -

Y

o oaill Tl e Jalail) Jal e aolsi 520 StringBuffer call aady
gl (a5 ¢ adlsill o3a (17-6)Jball mazasss

(Al ALl ) aill Jassgll e atll toString( ) sl s
de A daddl) | il dag sl A A d) capacity( ) all) aamg
o (s (Sl Cijladl

i) sl b il Cilaall ladll saa)) length( ) astil) sy

¢ A jaall Alulidl Jsda aaa setLength( newLength ) alall 4
Dyl JUaW Je bl a saeal newLength avsall Jp b (LS 1
Gpladl e o el (g5iag Guny Japugll 138 ad iy haie il
4 SinewLength (LS 13 Ll « newLength sl 3 sxsdl
Ciyaall (pa LIS 33 e Ailz) 35 e Ll Jotall gl
A (g5l dgh raay Cumy il Jazugll e (w0000 ) null
. newLength 22l

e 4. StringBuffer aall o ensureCapacity( ) sl casay
. Al dwndt g8
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(17-6
/* StringBuffer length, setLength, capacity :

and ensureCapacity methods. ¥/
public class stringl7 {

public static void main( String args[ | ) {

StringBuffer buffer = new StringBuffer( "Hello, how are you?" ):
System.out.printf{ "buffer = %s\nlength = %d\ncapacity = %d\n\n",
buffer.toString(). buffer.length(). buffer.capacity( ) );
buffer.ensureCapacity( 75 );
System.out.printf( "New capacity = %d\n\n", buffer,capacity( ) );
buffer.setLength( 10 );
System.out.printf{ "New length = %d\nbuf = %s\n",
buffer. length(), buffer.toString() );
} I end main
Y I end class

1A Z AN Je Jeaniu palipll 385 die g

’ capacity = 35
4 . New capacity =75
New length = 10

( reverse, charAt, setCharAt, getChars ) alsidll —¥
bl Jadld) pa Jalaill (3 580 ailgi s0c StringBuffer Caall o
. Lq-ahi Crag b
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snall hu gl e ssasall Ciyadl charAt(index)  alill oy -
o oSl index sasall 55 ) camgy ¢ index  sasa) (g5l 4lds (s
el ALl Jola e Lalas sl ((0) sieall (g5l

getChars( int sreBegin ,int srsEnd, char ] dst . int dstBegin ) a5lilly =
Ora 1o iy AlaY) AL e At Al s Jal e pasidy
dst 4 e dgiiaa N srsEnd-1 Jdall die | 58, sreBegin Jaall
. dstBegin Jdul e 8l g el lay A,

iy ) int 4Ly Ml el setCharAt(int,char ) &) Japey —
c AT Gl g S

. StringBuffer caall 8 48 aall ALl reverse( ) il Say

. StringBuffer —aall 3 ol s alasinl 44K (18-6) JUall (pus

(18-6) Jta
/* StringBuffer methods

charAt, setCharAt, getChars and reverse. */
public class stringl8 |{
public static void main( String args| | {
StringBuffer buffer = new StringBuffer( "welcome to you" );
System.out.printf( "buffer = %s\n", buffer.toString() );
System.out.printf{ "Character at 0: %s\nCharacter at 4: %s\n'n",
buffer.charAt( 0 ), buffer.charAt( 4 ) );
char charArray[ | = new char| buffer.length( ) ]:
buffer.getChars( 0, buffer.length( ), charArray, 0 );
System.out.print( "The characters are: " );
for ( char character : charArray )
System.out.print( character );
buffer.setCharAt( 0, 'W');
buffer.setCharAt( 7, 'T');
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buffer.setCharAt( 10, "Y' ).
System.out.printf( "\n\nbuf = %s", buffer.toString( ) );
buffer.reverse( );
System.out.printf( "\n\nbuf = %s\n", buffer.toString( ) );
VIl end main
} Il end class

o e g i
c

Character ﬁt 0:w

Character at 4: o
The characters are : welcome to you

( append ,insert, deleteCharAt, Methods) algl) —¢
) Baaa il dilia) Jal e ol e StringBuffer caall ggisy
Cida o diam sama (l8s Buaa Slgine ia Sl Al ALl Al
@3 ailg sae StringBuffer caall axiys . Lol 5l aie Cajladll ey
t la¥) paen (e a Ala) Jal e 85 Jueas

(String , boolean, int,long.float, double,char,... )

: lga
append( string ) Ul —
insert( int,char ) ot -

deleteCharAt(int) il -
c el o3a aladind A8 (19-6)JUall
SYAS -



/I StringBuffer append methods.
public class string19 {
public static void main( String args| |) {
Object objectRef = "hello";
String string = "goodbye";
char charArray[ ]= {'a','b','¢,'d", e, 'f }:
boolean booleanValue = true;
char characterValue ="Z';
int integerValue = 7:
long longValue = 10000000000L;
float floatValue = 2.5f; // fsuffix indicates 2.5 is a float
double doubleValue = 33.333;
StringBuffer lastBuffer = new StringBuffer( "last StringBuffer" );
StringBuffer buffer = new StringBuffer( );
StringBuffer buffer] = new StringBuffer( );
/I append Methods
buffer.append( objectRef );
buffer.append( "\n" ). // each of these contains new line
buffer.append( string );
buffer.append( "n" );
buffer.append( charArray );
buffer.append( "\n" ).
buffer.append( charArray, 0, 3 );
buffer.append( "\n" );
buffer.append( booleanValue );
buffer.append( "\n" );
buffer.append( characterValue );
buffer.append( "\n" );
buffer.append( integerValue ),
buffer.append( "\n" );
i A e



buffer.append( longValue ).  buffer.append( "\n" ).
buffer.append( floatValue );  buffer.append( "\n" );
buffer.append( doubleValue ); buffer.append( "\n" );
buffer.append( lastBuffer);

System.out.printf{ "buffer contains %s'\n", buffer.toString() );

System.out.printf( "--=-------- buffer isert------ \n");
buffer!.append( string );
bufferl.append( "\n" );
bufferl.insert( 0," Mr Mamoun ") ;
System.out.printf( "buffer isert %s\n", buffer].toString( ) );
System.out. printf( "---------- -buffer delete------ \n");
bufferl.deleteCharAt(2);
System.out.printf( "buffer delete %s\n", bufferl.toString() );

VI end main
} /] end class

) 5l s iyl 345 e

~ true
N Z
7
10000000000
2.9
33333
last StringBuffer
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- syl il asgy 3 (12-6)JUall e Juned o JUiall 12a
1ia asdyg . Y ol 3plaluie (ALl ) A caslS 13 Lad JUA asi,
- syl Al and oW AE S eV e Cajlaall Jalaty maliyd)

L

ol T gl e AL bl salat il 55 ¢ ipaad) Jay gl B AL
caall o8 3gasall isLetterOrDigit(  ch ) bl ladiul audat
) o s (S 1)) Lash ddpeal ch Gyl (asd Jal e Character

- gu sall
import javax.swing.JOptionPane;
public class string21 {
[*% Main method */
public static void main(String[ ] args) {
/I Prompt the user to enter a string
String s = JOptionPane.showInputDialog(null,
"Enter a string:", "Example 21 Input",
JOptionPane. QUESTION MESSAGE);
/I Declare and initialize output string
String output = "lgnoring non-alphanumeric characters, \nis "
+ s+ " a palindrome? " + isPalindrome(s);
/I Display the result
JOptionPane.showMessageDialog(null, output,
"Example 21 Output”,
JOptionPane. INFORMATION MESSAGE);
System.exit(0);
;
[*% Return true if a string is a palindrome */
public static boolean isPalindrome(String s) {
- ¥4y -



4 Create a new string by eliminating non-alphanumeric chars
String sl = filter(s):
/ Create a new string that is the reversal of s1
String s2 = reverse(s1);
/ Compare if the reversal is the same as the original string
return s2.equals(sl);
]
[*% Create a new string by eliminating non-alphanumeric chars */
public static String filter(String s) |
/' Create a string buffer
StringBuffer strBuf= new StringBuffer( );
// Examine each char in the string to skip alphanumeric char
for (int i=0:1<s.length(); i++) {
if (Character.isLetterOrDigit(s.charAt(1))) |
strBuf.append(s.charAt(i));
}
}

/I Return a new filtered string
return strBuf.toString();
H
1*¥% Create a new string by reversing a specified string */
public static String reverse(String s) {
StringBuffer sl = new StringBuffer(s);
sl.reverse( ); // Use the reverse method for StringBuffer object
return sl.toString( );

i
V/lend class

héﬂ“c;ﬂ!dh.Junﬁma;@ﬂiéﬂiﬂgj
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'{f Enter a string:
== lamam

® Ignoring non-alphanumeric characters,
is &mam a palindrome? true

StringTokenizer <iall —0-1

S el ALl v Jal 3e StringTokenizer —aall paaiu)
Cajlas Lgiy Jumiy ¢ Ciglas sae e 3aag JS callty ¢ tokens  <ilasg
- Jealgill (e oyt 5 Alaally ALalilly 1l B Jualsh
L pnall Al Lgia callss 3 il asan e Jpaanll Jal o S
heall (e pase oLl LiSey ¢ (1 am Learning Java Now )
333 gally Aliaiiall OLalSl salaiad 235 ¢ dALuludl 031 StringTokenizer
d s A Caally ¢ Chall agd Anill algil alazaiul ALY o3a b
Jal (e lagaas L iy StringTokenizer( Strnig s ) W -
ialgdll 35 YWy "N Al Y1 Jialgil) dasg ¢ 8 Audyaall AL
¢ Al e eda Lia
o L w StringTokenizer( Strnig s, Strnig d ) S -
vl G feia b Jualdl 36 Yy ¢ d Jualgill 33ays 5 ALl Jal

= FE S



= StringTokenizer( Strnig s, Strnig d , boolr ) oUll -
B8y @ byl dhagy § Ll ALlludl Sol o) (o iy
laxie frue & rassall dad culS 13 Mali d sl e Ciyaa S
AL e Vi Sl gl 34

: ela¥) Aallaal Al e 22e e StringTokenizer —aall (ssisy

eal ans Jl ¥ S 13 true 4edl hasMoreTokens( ) sl aey —
L Rgyaall Rakial) e

gl Al e Sl o3al) nextToken () gl say =

ddynall AL e Jul o3all nextToken (String d ) aldll 2wy -
+d Jsaiall 2 samall Jealsdll de panas Jualsdll Jod 2ay

- Ayl Alld) e 4l ¢ a1 2 countTokens () ol xay —

c sl oda alasiul 448 (21-6) JUd! G

// StringTokenizer class.
import java.util. Scanner;
import java.util StringTokenizer;
public class string20 {

// execute application

public static void main( String args[ ]) {

/ get sentence
Scanner scanner = mew Scanner( System.in );
System.out.println( "Enter a sentence and press Enter" );
String sentence = scanner.nextLine( );

// process user sentence

StringTokenizer tokens = new StringTokenizer( sentence );

-Yae .o



System.out.printf( "Number of elements: %d\nThe tokens are:\n",
tokens.countTokens( ) );
while ( tokens.hasMoreTokens( ) )
System.out.println( tokens.nextToken( ) );
System.out.printf{ "Number of elements: %d\n",

tokens.countTokens( ) );
Y Il end main

} /] end class
1S AN e Jeanin g.‘.l.-.)_m 8% die g

The tokens are:
|

am
Learning
Java

[ —————
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Java ¢ Gildll) dallae —7 -1
dadia V-1

Gillanall ) oz Lind ARl Jgaaill 3 Lgiadys a3l alyd )
AN e il jledd) apmas Wyg i ¢ Z DAY JAOY) ddaal 4y
0385 Sl (e 308 4aaS Aallas ) #lal ikl (e aall cllia oS
O crng Lty . gl 35 2y Lebia sy ¢ galipdll 2dis J 833505
Lo L5 Leanpay o8 Al claglaall () Juaasl) (a gralipall paiiisa (S
Lgbadag Lelyaass

oo maliy gy "text editor "l AB e Yl sl
S5 i gy W) (a il « "notepad " gl "word" zebiy (S ¢ (aseal
Y1 il ans "word " cale i pa 4y i La J5li (gpad as
&5 Cras ¢ Jiasall 8 adle VY1 (e S ¢ La Lasd allhel, "New "
calall pyadl "Save " Jass ast S aagg Calall o SN 0
Bial maliy arenals Lidd old ¢ Java dal o4 cldlall 8 JLadl g llAS
Cala 4 5585 o ailiay SIS Gl ¢ il gl agaldyly pgatly s Cpilagall o land
ey L) amis Array 8iae 832lallS laliaing oy o bihadl s0c 8
aai gk o) compiler aa il Shels Array ddgiiaall 8 450S)
Ciall aladiuly sgilasles Jand Ll (bl e o (gyal 5ys cilagleall

o gk lalall Widjee aay 5 ASEA Jay sl bl Ligi. Scanner

@l By ¢ lguls o Cila (3 Lgijasy Clihmay Glaghen (o Lkl L 5
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oslild) 5,88 e Lelae 8 LIS 3laie] daiad (4580 Ciliaugally <l 520
clalall alastia) ) dsladl Cijeds L e

Clilal) g lgsl —¥—1-1
p lilal) g gl e le s Sllia
Binary File 4ull) clilal) -

kg (150 ) A8l dael JS8 e Lgiias gy cilila iy
o0 Loyl 0 38a . SIS object g Le cpas of calilall oda alasiuly
Chgud ¢ sl Object JS& & culyy Aidhg )y and 4] Calsge ilily
Lijae 058y « 4l Upemslly 43335 (o Binary File S cild) s}
Ay Bpalae cald) QAL.EJJ&L-.LJ‘:& ¢ slue gl StreamJs s e
("myFile.data"): Jis .data 433U alasnul Sole

Text File pasaill Glils —Y

32 LS Lagaal gl String JS&8 e L oDlasal o3a Sy . Word
sale (3ads . String il e (sam o) LS J s Word ) 8 Jlall
. ( "MyFile.txt)Jss e ililal 538

Glilal) (pa 5o )al g lgsl —¥ =11

: &1_,_'5 A5 aa g

Sequence Files dalilal) clalal) -

Wl gf . 8 gV it e aluds JS5 e Lgia 3o Lilly cilalall (40335 s

OsSas Vgl 4335 5 Stream (5yse J Stream  (gyse 3¢ e oSan Y
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AES o 5e18 " Cale Jals Stream sysa & giaall object sl Jsasl
. " Sequential-Access File” < pll alulidie

Files Randomasilgdall clilall —¥

i U Uida 0% F lastty ¥ (s ¢ Wlpie Al o3a cpa eyl (54
e S8 ol ey ) s AV e BelyEl) 5 Gl L 1)

-

. i
Direct Access _dlsall Jpagll Cilila —¥

raall Jseash aadais Ling Array 48 siadlS Caldl moa Alal) os 8
Object Lyl ) Stream (spnalls Lin sads §55le 52435 (520 Stream
oayad duall ¥ e dlaldl e e o camg Wy (il 8 el
. (eea Object

: Stream gyaall wauni O

sy gl o lsdaaad) (JE) 338% s 3 Object Gyl sa
JEBU sy laall (e ples dliag. Sl 5l zhayly Jaay! clasg
. (O/P Stream) z LA (5245 (I/P Stream)

File Operations <lilal aa Jaladll —¢—%-1
F st gl e lilal) e Jabaill iglas, S 2
open wildl) zi -

A1 G5y File Cacall aladnly o adlhae |y Calall iy o1 Allal) o8 &
: ‘_!il:nlls

File myFile= new File("newFile.") ;
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( Process ) 48 4,Usl) gf 5o )8 Alany alidl) -¥

Java A G zhaYly Jasy) Sl Gl 2y
(Save ) 4ijady calall £lgd) —¥

. ( Close() ) ¥ alasinl ol 2y,
Lly cdlase L) i 5% of o cila gl ae Jalais S Cagpn 58 LS
Gkl 3z haY) dleey aclgily JESY) A4S o Copals Coguy Cilajia
Al

-

cililall 3 4it)y 35 )80 Adee —0-1-1

t b WS Java dad d Lgee 2 1AY) JAY) dlee o5

. zoalls Jadll (Stream) (solae caus Java 431 8 zLaYls Jaay! @l
s LS stream syl 3k e Al Slaglead) Jliiu) 20 Sua
P (Y) JSA 8 raage

Buffered R Tt Stream
| Reader < Reader(( System l.l1<
7

Sl b 3ol Adee gy — (Y1)
32 )Al ddes —
o e g LS (Stream ) (gl A58 ) 38l dglee 6 2 Loas
Db laall a3y (1-1) JS
System in (gaall %
ciya S 8 sy bl e Jangy oY) na) sas
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Input Stream Reader gaall <+

e sl )l 2 JS igals a5 S g paal) A
Buffered Reader gaall <

ABya 5,805 3 Seal gl Cagpalloda puand e Janyy CIBI (g paall a4
fel LS 4l alad) Zapalls L (String) Leis Alde Jasl

BufferedReader m = new BufferedReader(new InputStreamReader(System.in));

«a.all; BufferedReader «aall o« in ( tg)lall )y all Lsa
InputStreamR eader(parameter) J—lxall 41 BufferedReader
se)ydl Caa gay Systemin Jwlaall 40 [nputStreamReader —aall;
S pa se bl gyae Aaludl drpall 8 LaS Lgany pa (03555 . 2aly
BufferedReader in 4 (in) sasadl of Lis Jaadly ol (e Al

c oyl (S aud Jma 58

LA amb AN

L_.'IIAI..:'JJ G.}.g.a.n?-.ﬁ_g_‘_\_g.a U_IL_ILM cllﬂdlu[g- Bsbjg E.AUJ&H ‘:.335: UL‘.;H T Qﬁ
Alany aliyll ooy (B iy (£-7) Uy L Lgna Jalaily malipd) o sid
. les;bﬂl

A | _ Stréam Program

- w * Iﬁ
. Data Source (5011010000)2001000011)1001010101)

» B

Calall (o Be i) Alany ealipll i oS mimgy = (£-1) JS2
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Trv And Catch 5l

O ASNg 5e )l yalsl jamad Java Aa) 8 A seyall il a3
lsald ais o1 13y ¢ LB i 8 y8) Capn Sty ¢ catch s try (el
Java 4al & et cUaa¥) odag ¢ Adland) 2 Ll pae B 3 Uadl)
IOException Jie Lgie sas2e &13_'1'1 Sl « (Exception) <leliiuy)
JUill gy Taga 5)luall 03a agdl Sly. z LAYy Jlasy) 8 Uas sy

: L;111.11

: Jla

ftry{
BufferedReader in = new BufferedReader(new InputStreamReader(System.in));
String s = in.readLine(); //zfididag e jhaui iy
jeatch(Exception e){
_______ Aalaall 8 Und SUA G813 Jad o i,
i

lg husay of camg A eUadY) e g gl aans o ol ale Wad g (€) Caa
deg pe GBSyt g5l g yay opusd 5Sa (€) Cipal) Lagheg « i)
b b LS Astal e aal delb oSays . il ol

[ty
BufferedReader in = new BufferedReader(new InputStreamReaden(System.in))
String s = in.readLine():
jcatch(Exception e){
System.out.print(e); //asaly Uil U sk
1

o Sy s bl e b g)laall pygie g (0-1) JSED peingyy
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Input
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il 8 Sy el Alae b g plaall pseda pazags — (0=1) JSill

cila 8 Al -1l
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Text Files pagaill Clila pa Jaladl) =511
alall Ddd agaaiy jeey o gyiad Al cilild) by : Anall) clila)
gi gl " Word 3555 Clilaey e Cile Sxg Java galin e (ssiag s
Oe String il K& e (a8 w clalall s34 xsea "'notepad’ 2Ly
Aliag . agaaill Silila (e 5elally LS 4GS L ()25 Ciguy 2 B)laall

@bkl oda (gaa) Jliitug ilalall b selylly AUSH 4481 33k sae

pagalll clila B sl -y —1-% -1
Writing To a Text File
p ol WS gt OO aghh ool Calall b AU dlee o35 )
dae Jalaill nAME posd 4nies 2aa Cala o Liil 5 A6SH S5aga Cala 238 L)
- Java &y A
» ad Ay Calall e Jaladll Stream Class plasiu) LY
.5y S %J daladinly calal) L“;fuhﬂi (e Sa Object aje oLy ¥
ol LS AR L) i ghaall ik
( PrintWriter) <aall aladiul O
psii S5 Stream (gHlaall Db Cagiaall 358 ) Caiall s
Lol At aladt ul 4y g ay. gagaall Clile 8 4 USH A jlee,
ey AL e dlajadl delda 3 a0an .l System.out.printin
Cile (N malipll Sllajie CoadS Cagus ( PrintWriter) ciall plass
Gy il (Java . i0) Sl zhaYly JEsY! Cigion Lafijiy . ageai
4LalS 3)lall sl ¢ (import) 3lalls malipl) Adsy 3 AASAN o3 clexid
. import Java.io

- Yot o



Calall 8 AN AEN Ll Sy Chall 1is alaaiul dalall Zapially

Pk LS S
PrintWriter § s oa sida i5 D&Y
1 PrintWriter Output_Stream_Name;
2 Output_Stream_Name = ol ol ol pu

new PrintWriter(new FileOutputStream(File_Name)):

shadl By PrintWriter gsil (e yuie Ge (SheY) a3 NI sl &
Caldl ae Jualaill Stream a0 Jwey Object aye o) o5 S
b JE 8 ange g LS, 4 A,

1 PrintWriter outputStream = null;
2 outputStream =
new PrintWriter(new FileOQutputStream("stuff.txt")):

2lis) a35 (outputStream) 4awl Jsaie e sl 23 J¥1 slaidl &
Shadl Ay e b o gsias Y Jsatiall 138 ) (e aSEED 4T (null) dedl
e Oppaally 4SH Stream (gyae 2aa35 ¢ object paye LAY A5 S
o shalinal eyl e Caldl 13a (5yme paad Cangy ¢ (stuffitxt) cile

calall 8 A0S diyl (V=1 ) IS paay




©<—o—o Ho—0—0—d4+0—0- p;'oa;;m

Disgk File FileW it er

alall A LESN A5k mmgy — (V-1 ) S
Gk oo wilall pajll Je ALK Java gali ast S Vg
" abﬂ-“l:u:: l’:' ;T_;J.“ t.i)?""“

22-6) Jta
import java.io.PrintWriter; ( 6) J

import java.i0.FileOutputStream;

import java.io.FileNotFoundException;

class TextFile {

public static void main( String [ largs) |

PrintWriter output = null ;

try{

output = new PrintWriter ( new FileOutputStream( "D:\\
stuff.txt")) ;

o9 A U L e b e

9, %

10. eateh( FileNotFoundException e) {
11.System.out.printin(" Erorr the Opening the file stuff.txt ");
12, System.exit(0);

13.}

14. System.out.printin(" writing to file ");

15. output.println(" The quick brown fox ");

16. output.printIn("jumped over the lazy dog. ");
1 7. output.close( );

18. output.println(" end of program ");

19, }// end main




20. }/lend class
The quick brown fox
Jjumped over the lazy dog.

prar oL

. (Java.io) dsjall 8 sagasall Caghall sbasinl (3 1 1) e shaad)
- gAYl Ja) Ghea e (gt Al
elad¥) yaal 10 jlaull, 7 k) i (try-catch) 3 jbadl addius
¢Ales Ay Cpudd L (try) sled) ga S G a3y ¢ galindll dal
las ol ciany 13 Calal) i Jla) olinas ¢ caldl) =38 5)le Lelals pungi
: bkl Aok Liag cateh glall s o Lo 235 . (catch 48w o8
( Error opening the file stuff.txt)

Writing ) sl delday agisy . (stuffixt) cildl z8 e Uad Eoa
println deldll o i . (14 hull Jelasl 3gas a2e dlla 3 (to file
& oY) Jal sagagall ageaill deliday o4 OUtPUE (sl 3 35aall
e by 5)lxll 528 24835 outputStream.close( ); &bl stuffitxt calal
dad ogi sjluall oda NS S o) 136 . Calall 13 Stream s gl g jlaall
casbad) oda AU A g6 o sy a1 e 4l L calall @Dlel Java
Hlall dclly 248 output.printin(" end of program ") 18 audl
eledl Ay @l any Calall 3 Sl e olgii) aie @llyg (End of program)
- gl
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Glall (el 8 de calall 13 Las asiin 531 o leall nasd e Yy
Oftdayly Shlusall G Jeadiy ¢ Bohudl (8 e s LS dlld aal Ay
S Bl malipl) Ay alee &5 M) ¢ Gl selily ¢ olile
(stuffitxt) awly cile Jee &3 43 aaiug ¢ il Jadad slisas (530 Ll
¢ 5Saal el 5l word geliy (e ¢ el jma sloass LuSy
suda Glihes ALY . zalipll Cilasie 4 5 adl Calall 13a Jals aaiug
f A el aaatis il i) 3 bl e 052

output =
new PrintWriter ( new FileOutputStream( "D:\\ stuff.txt", mod)) ;

13 . (mode) sy jal Jalea Leaaiy (8) hudl A sasasall 5)lall 038
o BLliall pe clbad) i) liSey  Mia (true) Jeled) 13 ol
Calall 3 Gllaeall ease S5 4318 (false) cols 1) Wi L ddlud) Gililaedl)

- Basda Cildasay allafinlg sl

uvasall) Clila fha Beldll = ¥—1-1-1
Reading From a Text File
G rad Cila Clgina 5o b alipdl ashs o ) Belyl) Alany 3 gusilal
ol pamg (AT ) JSdlly LUSH Dlee fe selall Alee oy (s
. dglaall

3

@—O—D{C} —0—0—0{)0—0—0—G}+0—0—-| = 9™

Disk File FileReader ButterecReacer
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- alall e el Lagaladtind 0y laelld Uk aa g
. Scanner caall sl Y da,kl 3
- ptliall Al e Jlasy) Adee 3 Scanner Caall o s ol Bug
. BufferedReader Ciall aladiuls 458l 45,00 O
5 ball ddlall dapall 5 ¢ aill Calall (e se)all ddpykall ada paail
. * BufferedReader

BufferedReader Stream Object =
new BufferedReader(new FileReader(File_Name));

wilall lea g ol
4 Sg) A alis sl

: Yia

BufferedReader nput =
new BufferedReader(new FileReader("stuff.txt"));

ply 4l Sl Lﬁgl“ Gl Galall Gilyging 321,38 (23 — 6) L =55

. (stuff.txt)
(23-6) Jta
1. import java.io.*; .
2. class TextFilein |
3. public static void main( String [ Jargs) {
4. try|
5. BufferedReader input = new BufferedReader(
new FileReader("D:\\stuff.txt"));
6. String Line = input.readLine( );
7. System.out.println(" The First Line Read From the File is: ");

8. System.out.printin(Line);
=



9. Line = input.readLine( );

10. System.out.println(" The Second Line Read From the File is: ");
11. System.out.println(Line);

12. input.close( );

13:%

14. catch( [OException e) {

15. System.out.println(" Erorr Reading From stuff.txt ");
16. System.exit(0);

17.}

18. }/lend main

19. }//end class

aldl e sel@ll a5 BufferedReader —aall alaasul 58l
. stuff txt

alall (g0 2aly sl el input.readLine( ) sylaad) alasiul o5 6 b
String g5 (= (Line) Jsaiae (A 36 p8all Aasll 343 o35 . stuffitxt
¢ L&) o3 Cus BufferedReader —aall readLine() ; slall ais S
. input s» object L=ye

- el a2 SN Sl ) el Al Aol gl 7 slaad)

cild) 3 IV skl s Line Jadall 8 Agaall Aadll ailay 8 e
Gl A g B 5 12 shand

t M gl e Jemnins pralipll 25 xe

“The First Line Read From the Fileiis -
welcome to you
The Second Line Read From the File is :
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import java.io.”;

public class magdy{

public static void main(String[] args) throws IOException
{String s="magdymohamed";

char x = s.charAt{4);
System.out.printin{ x);

i
(y)-D (d)-C (a) -B 4) -A
String g5 (e Jate el ) el 281 clall 5f —¥
© A. String s = "Welcome to Java';
O B. String s = new String("Welcome to Java');
© C. String s; s = "Welcome to Java";
© D. 8tring 8; 8 = new String({("Welcome to Java"):

Pl malipdl Glajae o8 LY

public class Test {
public static void main{String[] args) {
String s1 = "Welcome to Java!™:
String s2 = s1;

if (s1==s2)

System.out.printin("s1 and s2 reference to the same String object”):
else

System.out.printin{"s1 and s2 reference to different String objects™);

}
}

i i h T
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bl malipl Glajia & Lo -k

}

public class Test {
public static void main(String[] args) {
String s1 = "Welcome to Java!";
string s2 = "Welcome to Javal";

if (s1==s2)
System.out.printin("s1 and s2 reference to the same String object”);
else
System.out.printin("s1 and s2 reference to different String objects")3
}

O A. 31 and s2 reference to the same String object
O B. 31 and 82 reference to different String objects

L™

A malipd) Ao lib &30 & a0

public class Test {
public static void main(String[] args) {
String s1 = new String("Welcome to Java!");
String s2 = new String("Welcome to Javal"):

if (s1 ==s2)
System.out.printin("s1 and s2 reference to the same String object”):
else
System.out.printin("s1 and s2 reference to different String objects");
}
}

& A. sl and s2 reference to the same String object
© B. 38l and 82 reference to different String objects

o 22 e



Aleall A s La ¢ SHNG 53 (e olsada (52) 5 (s1) of Lyt =1

sl.equals(s2) == s2.equals(s1)

O A. true
O B. false

A el Gilajie A L -V

public class Test {
public static void main(String[] args) {
String s1 = new String("Welcome to Java!"):
String s2 = new String("Welcome to Java!"):

if (s1.equals(s2))
System.out.printin("s1 and s2 have the same contents"):
else
System.out.printin("s1 and s2 have different contents");

}
}

O A. 31 and 52 have the same contents
O B. 81 and s2Z have different contents

P eyl Dilsjia ale —A

public class Test {
public static void main(String[] args) {
String s1 = new String("Welcome to Javal");
String s2 = s1.toUpperCase():

if (s1 == s2)
System.out.printin("s1 and s2 reference to the same String object");
else if (s1.equals(s2))
System.out.printin("s1 and s2 have the same contents");
else
System.out.printin("s1 and s2 have different contents”):

i B



o A.
O B.

O C. 31 and s2 have

51 and s2 reference to the same String object
31l and s2 have the same contents
different contents

el bl g ¢ String g3 (e (Nsaia (52) 5 (51) of Lyl -4

POk e 3S1 0SSy dasaa

String s
String a3
sl >= 82
int i
sl.charAt (0)

30053

new String("new string");

sl.length

s8] £ =2

15I

"abc".compareTo("aba")

"AbA".compareTolgnoreCase("abC")

: 280 Aulaal) dai A L) e

O A. 1
© B. 2
& C:. -1
©'D. -2
© E. O

: Al &5l das o L =YY

vl G
® B. 2
0 €. —1
®© D. -2
© E. 0O

i 2 L g
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String s = "University":
s.replace("i", "ABC");
System.out.printin(s):

O A. UnABCversity
© B. UnABCversABCty
© C. UniversABCty
© D. University

- Yo
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Inheritance
dadis —\ -V
iy Cun ¢ igmanll pagaall aladt il sale] JISET (saa) L8] dab
sassall Cashealt 3als ¢« Baias8in e Lishia e WU 5300 Cagiia oL
Bagaa illSal Leall ity ¢ Aapill Apmapl) Cagiuall iliydliy Slaia
Sl yéss o Asmanll agalll plaaiud sale] dalee deludy . Lealiag
Lesh LaS ¢ Alady 485390 Cilinay plasind o aalliy ¢ gaball skl 4330
o il alaail) a8 Slsapll auas e Aaslll GUIKEY) e Jla
Super Class dulal) Gigially Bl Blgasall Chgiall _audy
cagiuall Jidis . Sub Class 48iiall Cagaiall Lgie 4810all Coghiall audy
cana Ll LS ¢ ) Cial) el o Lavass i Laalef 25zl
Gl (5 ) el Gl ey ¢ Lgd caade cillaly aols
Ll 1S 13 Wl « Direct Suber Class il wlu) Chally aie (s
iaall cans Ll Gial Coally clol) Chall G @5l (sgise (e S
. Indirect Suber Class il j& i)
Multiple Inheritance 3a8xall & 3a0e0all 4511 Java 4 e
caaly bl G e @G Gk Caall Lo aghy N

Aiiiall Cighually Al Caghal) — Y-V
io ailiad Gy of Lo Cial Ser pihuly AV 4" A3 80 Cipl
SV Caall G 21l Caghaall (e dpap A el Rl asiy " 3T
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Opariien Gpallams Ciod Ging . Anasad SSV1 Chally 5 lgils dsagee
t0hell 83 S

.Super Class byl Caalls &3y3 3 Caall oy O

. Sub Class  (Fidall Caally &iyy (63 Caall ey [

iSsall alsdl) aas Suber Class (Jusad) ) guledl) Cruall iy
Eipy ¢ patlaadll (o Ao ganal Lale sy pai ol A2 Gigiall (e (5Y
b Call e dalall pailiasll Sub Class  ((seill) Gl Caall
paa Jlil Ay Java 4ad B0 5. 4gdals pailad Lol i,
GRS ey 13 ¢ Castaall (any ol ey (e sl S aliyd)
alall AaloYl Glialgall A8Ls) a5 500 a0 Clgian (pabiie sia
o oA 3ye palgill S Bale) ) 2l W Ayl adgag ¢ LA Caually

GFiiall Coall palely ) Caiall (e dlales (5Sadl) opag
Ciall olimel Cipat Gana Laghy el giall it G ¢ 4ilitia JS3
Al el LplS dmad) il 43S (el jloe) oS LS ¢l
o @) Caall

ba) Chal) ) J guaglly asall) =V —Y-V

Suber Class Access Control
Cagpad Jal e M Al (S8 aadis AT Cia (e Ciua 3l die
ol Cuall ae aday)y Fidial) ol

class derived Class Name : access Base Class Name |{

Yo/l End derived Class

e i, SO



Cia Ciall 13g] 8 extends Jseasl) 2aa dlliay ¥ Ciall IS 13
4l Java b JS ol Jais SlIAT ¢ Object 52 (Superclass) Twhui
o il aaly culed Cia I8V e

e el ) oY)l Gl o Se) Cia Uls B aa
4 Blia Cia da) Al Ciia JS ¢ Object iall 4pens ((Aayell 52
Ol OSas Object Canall Jaai (o Jsaie ol o+ 5ailae 5 5l S8l JS5
cAdgiian ol Ciia g gl Jie e AT Gl Gl e Taage g

a—aal &3 Methods a—lsill (e 4 csana 35 Object —iall
Mid ¢ java virtual machine Aecalyd¥) s A1 e Jae il oale Y
Aludu 30a5 lly Object Ciall 4aall toString all) iy Cigiaall psen
@t L_,—l=§-“ —all g8 Object —aall ié‘.' - papall ggahas JS5 JAd String
lias oaY) Castaall aren die ($55 Caall 1a ¢ dayell 5all Ay
+ pogdall 138 (V=) JSEN muagg ¢ javalang Aejall (B 3gage Chall

e S
= F e

: \}I

Object eV bl Caall muagy — (V- ) Sl
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( Methods ) alsill (pe de gana (Biays iy Object <aaall )
o) el o Ligal LS J) LiSagy . java plas (& v JS Lealing 3
b Lanads yl Cigin o Juanin Ll 2l Crgiuall 5pa s Jid
¢ java o Lolasiad 3SY) Gaginall (e javalang Lejad) . LSl
lealas o1 gly i omljsdl JS8 il 5 4 Aa Tas Baga Aajall odag
A3idal) caghall —Y-Y=V
Sub Classes
=) Caall subclass Fida ciaa diys of Java A B S
Slphasall iaes Gl Ciuall $yag . extends 2aaall Aauls superclass
Jsmasl S s sl Canall | 8 53 gagall ¢ lime Y1 algilly o liae Y|
elamac 1 ) Jpeasl) Gl Caall (S0 Vg ¢ Galial) Canall PA e L)
Crall auiig . Addfye b ed ol Ciuall b private daalal)
(= Al protected  Azasally public dsladl eliac¥) ) Jyeash (Giiall
P S Wil oSar AN plaeY) il oSay . package g
aaaall Lgd i eliae¥) b)) Ciall (e diniall Caghuall 5 .
- protected s public
Led Gane o 0 e lime W) ) Caall (e Akl Caghall o5 LY
o Aaa Cagiaall o) Lallls (package ) Jsaal sise gyl

o g Agjall
Ll Al absill b)) Caall e AEEA Cisiaal) )3 Y LY
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e 1 ) Ciall a Tpnime Al dall Gigial) E3y3 Y L
ENpatal) Ala 8 Al o) 4d gume (e Fidal) Caaall
Jyadall o Bilal) Chiall (8 (ggumnll Jyaiall Gl ¢ 4yguinall
sl Alla By ¢ cula) Ciall 6 4 au) 4l (53 (gouianl)
ad A bl A8 — el (Bl Ciall b il ol
o eoebaa¥) Cinall 3 Auedd ans)
A e I Tl (1= 7 ) Sl paasy

I A simple example of inheritance. Create a superclass.
public class ClassA {

int i, j;

void showij( ) {
System.out.printin("tand j: " +i1+" " + )
H

W End ClassA

/I Create a subclass by extending class A.
public class ClassB extends ClassA {
int k;

void showk( ) |

System.out.println("k: " + k);

}

void sum( ) {

System.out.printIn("i+j+k: " + (i+j+k));

}

WIiEnd ClassB

public class Simplelnheritance {

public static void main(String args[ ] ) {

i )



ClassA superOb = new ClassA( ).

ClassB subOb = new ClassB( );

/I The superclass may be used by itself.
superOb.i = 10;

superOb.) = 20;

System.out.println("Contents of superOb: "),
superOb.showij( )

/I The subclass has access to all public members ofits superclass.
subOb.i= 7,

subOb.j = 8;

subOb.k = 9;

System.out.println("Contents of subOb: ");
subOb.showij( );

subOb.showk( );

System.out.println( );

System.out.println("Swm of i, j and k in subOb:");
subOb.sum( );

WIEnd main

WIEnd Simplelnheritance

bl Al elay pedliyll 25 N

:I ' d o 1L
Contents of subOb:

iand): 78 k:9
Sum of 1, j and k in subOb:
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I-aie 453 ClassA euel) Ciaall of Galadl Ul e I
g5 (e Jaaasll dine 2ah Jpuadll mdaapsidangali | ] Lea eliael
oia I Jsasll ClassB (el Couall puliions ( alidl ) package
Gl 3 Ll 3] eyl 8 e sb LS ¢ il glanall
CYpaiall ) and dig o main ALl adsiie Simplelnheritance
Sa o,k Vil oY Grdal) caally i) Caall 6 elae Y
028 N Jsaasll Lapall Ganim oo gl ailitag Mllys ¢ package ¢
e Gabd Al Al iy Jeasll §5ia package dajall pexiy . Gl
c 2l lly eisanally Cilgalglly Cishal
pals JpaieSf Jpaiall ClassA alad) civall 6 Losa 1§ Leasy LiL
e ide cially ‘,‘ruiw?f duall sping g (Goled] malipll S private
£ Slibeo fad oli
 (2-T7) ) 8 raiage 5a LS pralipdl AUS duas

/I A simple example of inheritance. Create a superclass.
public class ClassA {

private int | :// private to ClassA

void setij(int x, int y) |

1=X;

e

i
!

void showij( ) {

System.out.println("i and j: " + i+ " " +j);
}

H/End ClassA

-¥YYo._



/I ClassA's | is not accessible here.
public class ClassB extends ClassA {
private intk;

void setl( intx , inty .intz)

I
L

setij( x,y);

k =z;
H
void showk( ) {
System.out.println("k: " + k):
H
void sum( ) {
System.out.printin("i+)+k: " + (1+)+k));
VI ERROR, jis not accessible here
WiEnd ClassB
public class Simplelnheritance {
public static void main(String args[] ) {
ClassA superOb = new ClassA( );
ClassB subOb = new ClassB( );

subOb.setl(10, 12,8);
System.out.println(" Contents of superOb: ");
superOb.showk( ):
WIEnd main

WIEnd Simplelnheritance

suanll M sl ClassB Gidiall ciaall Jglay =alipd) 134 4 0
Ciaall & palall gomad) o Uad sy . elY) caall 4] alal)
Al e 4y st @) JSED IS Laga 4 Lala iy oY)
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Cignsg Aalall cilpdarall Y Jouasll pudiins Y Luly Jlaal 1aa ras 3
. ERROR ha iyl

Student !l gl —¥-V
P adul Aalall cNsatd) e (giiag student oulud) coall Lyl
id ¢ AV sl last ¢ Jasesll au¥imid ¢ Jg¥) ) First o
- gmaladl S8
cdebb il @le b o el gm0
G5ings Student ) Caall Eiy 53 Course  iiall Cauall Lyl
s Al Aalall el e
Rl 8 dsnll grade « yRall aud description ¢ sl cid %
cAelib aliy ale ol o canall gy o
o Sl S 4l maliyll Ll

pablié chins, Stadeat { (3-7) J&a

private String first mid, last.id;
/I constructor
public Student( String f, String m, String |, String 1) {

first = f;
mid=m ;
last = I;
id=1;

V /! end constructor
public void printstudent( ) { // print()
System.out.printf("%s %s %s %s ‘\n**, first ;mid Jast,id ):
VI end function print
} /] end class student
_YYY -



public class Course extends Student {
private String cid , description, grade ;
public Course ( String f ,String m ,String |,String 1 ,
String ci ,String cd ,String g)
{
super( f,m,1,1);
cid=ci ;
description = ¢d;
grade = g
}llend constructor
public void showgrade( ) // print()
{
printstudent( ); /| super. print( )
System.out.printf("%s %s %s " cid .description ,grade )
H

I End class course

public class StudentTest {
public static void main(String args[ ] ) {
Course mystudentl = new Course (" Ahmad", "Saleem", "Ali",
"012345678", "CIS 25¢","Pogramming in JAVA "," A+");
mystudent].showgrade( ) :
Y /] end main
} Il end StudentTest
Dl g Al jeday el jull 3455 e
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SUper 5jsaaall Aalcll (oY) aladiuy)

e el Call b ele il super Byl AWK alaana) Sy
Sl mpa elediu) i 5% a1 13 L alellaugll jas Fidal Caall
A Gad A ) Caal) S T ele il Ll 20 adls ol Cauall
elaus

deliby dgaly Gub oo Slabadl Jay dal fe malil) L6 e
CAgaly o Ly dagl

import javax.swing.JOptionPane;

public class Student {

private String first ,mid, last.id;

Il constructor

public Student( String f, String m, String |, String 1) |
first = f;

mid=m:
last = I;
id=i:

V /! end constructor
public String printstudent( ) {
String output =" ";
output = output Hirst+" " +mid+" " +last+" " +id+"\n" ;
refurn output ;
} I/ end function print
} I end class student

public class Course extends Student {
private String cid . description, grade ;
public Course ( String f ,String m ,String |
String 1 ,String ci ,String cd ,String g)

i 2 £



super(f,m,l,1):
cid=ci:
description = cd;
grade = g
V/lend constructor
public String showgrade( ) |
String output= printstudent( );
output= output + cid+" "+deseription +" "+ grade+ "\n" ;
return output;

}

I End class course

public class StudentTest {

public static void main(String args[ ] ) {

String first=""_mid="", last="",id =" "+cid =" ",

description="", grade=

String javaString = JOptionPane.showlInputDialog(null,
"Enter a first Student ", "My Student Example",
JOptionPane, QUESTION MESSAGE);

first=javaString;

javaString = JOptionPane.showInputDialog(null,
"Enter a mid Student ", "My Student Example",
JOptionPane. QUESTION MESSAGE);
mid=javaString;

javaString = JOptionPane.showInputDialog(null,
"Enter a last Student ", "My Student Example",
JOptionPane. QUESTION MESSAGE);
last=javaString;

javaString = JOptionPane.showInputDialog(null,
"Enter a id Student ", "My Student Example",
JOptionPane. QUESTION MESSAGE);

o B e



id=javaString:

javaString = JOptionPane.showInputDialog(null,
"Enter a cid Student ", "My Student Example",
JOptionPane. QUESTION MESSAGE);

cid=javaString:

javaString = JOptionPane.showInputDialog(null,
"Enter a description Student ", "My Student Example”,
JOptionPane. QUESTION MESSAGE);

description=javaString;

javaString = JOptionPane.showInputDialog(null,
"Enter a grade Student ", "My Student Example",
JOptionPane QUESTION MESSAGE);

grade=javaString;

Course mystudentl = new Course( first ,mid, last,

id,cid , description, grade) ;
lidisplay My Student Class
String output = mystudent].showgrade( ):

JOptionPane.showMessageDialog(null, output, "My Student

Class ", JOptionPane ERROR MESSAGE );

Y Il end main

Y/l end StudentTest

s Az Al jeday el yall 2465 e
LAY Agaly (A G
My SndentClss

@ Student is
1234 oy Fd Gy
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(&) Box ciuall gy —£-V

P A Gigall e U il (ggin

a2 wlasy a5 Box 4el superclass lé_mltmi e e gptag L)
width |, height | salasl <Okt (53l5ie e B)le 3o 3l (3500all
all (g% ¢ double bad (e private Aals DVsale g depth
Gldaeall iy (gale b ey 4000V adl) elacl il 6l ok e
Cpatiall sasly dad ellaey daly oy b Aoy Aalall eliaeS
ey ¢ Al elhaS (mbeV! Jariu b ey ¢ nla ) JS3 Jgaid
o Bstiall ana ) EOUkEL (gl ana Olusy a5 vOlume 4l

<y BoxWeight 4eul subclass ($ide iua o malipll (55tay .Y
Gsuall (55 s aaly Jsade e gsings ¢ superclass b)) Cauall
‘:'JLé e g u_ha!);sl uL_, S $sisas ¢ double daai pa g8 Weight
Bsviall maay Ladie aadien Ol oy ¢ pe ddasay L (e sole

&l Jde s8ay DemoSuper 4en) Ul Ciia o malipll sy .V
il o Jpmally e P ailgil) elesiuly aleY) <LaY main

Il 4 complete implementation of BoxWeight.
public class Box {

private double width:

private double height:

private double depth;

/I construct clone of an object

public Box(Box ob) { // pass object to constructor
i B T



width = ob.width;

height = ob.height;

depth = ob.depth;

H

/I constructor used when all dimensions specified
public Box(double w, double h, double d) |

width = w;
height = h;
depth = d;

}

Il constructor used when no dimensions specified
public Box( ) {
width = 1: // use -1 to indicate an un initialized box

height = 1;
depth = 1;
}

// constructor used when cube is created
public Box(double len) |

width = height = depth = len;

J

// compute and return velume

double volume( ) {

return width * height * depth;

}

HWIEnd Class Box

/I BoxWeight now fully implements all constructors.

public class BoxWeight extends Box {

double weight: // weight of box

/l construct clone of an object

public BoxWeight(BoxWeight ob) { // pass object to constructor

o B 2



super(ob);
weight = ob.weight;

L
)

I constructor when all parameters are specified
public BoxWeight( double w, double h, double d, double m) {
super(w, h, d); // call superclass constructor
weight = m;

} [ default constructor

public BoxWeight( ) {

super( );

weight = 1;

}

/I constructor used when cube is created

public BoxWeight(double len, double m) {

super(len);
weight = m;
}

WIEnd BoxWeight

public class DemoSuper {

public static void main(String args[ ] ) {

BoxWeight mybox!| = new BoxWeight(10,20.15,34.3):
BoxWeight mybox2 = new BoxWeight(2, 3, 4, 0.076);
BoxWeight mybox3 = new BoxWeight( ); // defaulr
BoxWeight mycube = new BoxWeight(3, 2); //cub
BoxWeight myclone = new BoxWeight(mybox1);
double vol;

vol = mybox 1 .volume( );

System.out.println("Volume of mybox1 is " + vol);
System.out.printin("Weight of mybox1 is " + myboxl.weight);
System.out.printin{ );

vol = mybox2.volume( );
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System.out.printin("Volume of mybox2 is " + vol);
System.out.printin("Weight of mybox2 is " + mybox2.weight);
System.out.printin( );

vol = mybox3.volume( );

System.out.println("Volume of mybox3 is " + vol);
System.out.println("Weight of mybox3 is " + mybox3.weight);
System.out.println( );

vol = myclone.volume( );

System.out.printin("Volume of myclone is " + vol):
System.out.println(" Weight of myclone is " + myclone.weight):
System.out.printin( );

vol = mycube.volume( );

System.out.println("Volume of mycube is " + vol);
System.out.println(" Weight of mycube is " + mycube.weight);
System.out.printin( );

WEnd main

WiEnd DemoSuper

2 & ’lc_:_)ihﬁru_g.au?ﬁuﬁ_fﬁﬂ:_’

Weight of mybox2 15 0.076
Volume of mybox3 1s 1.0
Weight of mybox3 is 1.0
Volume of myclone 1s 3000.0

3
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- S (5-7 )Jtall & mimge s LS ¢ super

(5-7) Jua
/I Using super to overcome name hiding.
public class ClassA {
int x ;
void show( ) {
System.out.printf(" show( ) in superclass : %d\n" , x* x);
'
WIEnd ClassA
Il Create a subclass by extending class A.
public class ClassB extends ClassA {
int x ; // this x hides the i in ClassA
public ClassB(int a, int b) |
super.x = a; // x in ClassA
x =b:; //xin Classb
}

-



void show( ) {

System.out.println("x in superclass: " + super.x):
System.out.printIn("x in subclass: " + x) ;
super.show( );

i

}/fend ClassB

public class UseSuper {

publie static void main(String args| | ) {
ClassB subOb = new ClassB(10, 20):
subOb.show( );

}
} HEnd Class UseSuper

DAz Al jeday geali i 245 e

: 2'[)
show( ) in superclass: 100

Frocess CoOmpicied.
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(6-7) Jia
/I Create a superclass.

public class A {

private int i , j;// private to A

public void setij(int x, int y) {

1=X;

1=y

}

public void sumA( ) {

int v=itj

System.out.println("i +j is " + v):

}

} llEnd Class A

/Il Create a subclass by extending class A.

public class B extends A {

private int total:

public void setl(intx ,inty.intz) {
setij( x,y);
total=z:

}

public void sum( ) {

sumA( );
VYA -



System.out.printin("TotalB 1s " + total);
}
Y /IEnd Class B
Il Create a subclass by extending class B .
public class C extends B {
private int totalC;
public void setC( int x , int vy ,int z;int t )
{
setl( x,y.z):
totalC=t;
H
public void sumC( ) {
sum( ):
System.out.println("TotalC is " + totalC);
H
Y IEnd Class C
/Test Class
public class Access {
public static void main(String args[ ] ) {
C subOb = new C();
subOb.setC(10, 12,8,33);
subOb.sumC( );
WIEnd main
Wlend Class Access

s Az AN jeday peald jall 3T Al

- TotalB 15 8
TotalC 15 33

rocess comnleted .
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4 Floors skl 3ae (345 Cuay Building b e Cauall
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gle Ol ealill gl e Chaall (gyiag . private duals Glpsie
0D e A (b oy ¢ Aol A

G-aes « Building caall &y « House aawl Jg¥) 5dial Caall
Glita Ay Bathrooms Sleleall sy Bedrooms agill caje sae
delds iy gale Ol (ol b e auall g5 . privatedals
0b a8 ddasas 0L es ¢

e Gyday« House caall iy ¢ Office asd SEI 3L Caall
Clysiie 45 Phones <islsedl 22c5 Extinguishers ¢k sjeal
¢Aclb aliy gale Ly bl gl o gsians . privatedaala
-0b e adasas L ey

Lalel Lty BuildingTest 4aw) main sl acaiy AT lia ¢ il
e Jgaasdly APl addgill clesiy ¢ Office (Fidall Ciall 8
. gl
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class Building {
private int Floors, Rooms;
private double Sqgmeter;
Building( ) { Floors =0;Rooms=0;Sqmeter=0; }
Building ( int f ,int r .double m )
{ Floors =f;
o 2 e



Rooms=r;
Sqmeter=m;
}
Building (Building ob) { // pass object to constructor
Floors = ob.Floors:
Rooms = ob.Rooms:
Sqmeter = ob.Sqmeter;

H
void Printbuilding( )
{
System.out.println(" Rooms is " + Rooms);
System.out.printIn(" Floors is " + Floors ):
System.out.println(" Sqmeter is " + Sqmeter);
y

WiEnd Class
class House extends Building {
private int Bedrooms , Bathrooms:
House ( ) {super( ); // call superclass constructor
Bedrooms = 0 ; Bathrooms =0 ;
J
House( int f ,int r ,double m, int br, int bth) {
super(f, r, m ); // call superclass constructor
Bedrooms = br; Bathrooms = bth;
H
House( House ob) { // pass object to constructor
super(ob ); // call superclass constructor
Bedrooms = ob.Bedrooms;
Bathrooms = ob.Bathrooms;
}
void PrintHouse( ) {
Printbuilding( );

o 2 o e



System.out.printin(" bedrooms 1s " + Bedrooms);
System.out.printIn(" bathrooms " + Bathrooms);
H
V llEnd elass House
class Office extends House |
private int Phones , Extinguishers;
Office( ) {super( ) ; Phones = 0; Extinguishers = 0; }
Office( int f,int r ,double m, int br, int bth ,int p, int ext) {
super(f, r, m ,br .bth ) : // call superclass constructor
Phones = p: Extinguishers = ext:
H
Office( Office ob) { // pass object to constructor
super(ob ); // call superclass constructor
Phones = ob.Phones:
Extinguishers = ob.Extinguishers;
void PrintOffice( ) |
PrintHouse( );
System.out.println(" Telephones is " + Phones);
System.out.println(" Fire Extinguishers is " + Extinguishers);
]
WIEnd Class Olffice
public class BuildingTest {
public static void main(String args[ ]) {
Office myOfficel = new Office(10, 200, 15000 ,100,150 ,150, 250 );
myOfficel.PrintOffice( );
System.out.printin("\n myclone is\n " );
Office myOffice2 = new Office(myOfficel ) :
myOffice2 PrintOffice( );
Y End main
W End class SumTest
) Al ey el ) 35 e
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import javax.swing.JOptionPane;
public class Building {
private int Floors, Rooms;
private double Sgmeter;
Building( ) { Floors =0;Rooms=0:Sqmeter=0; }
Building ( int f ,int r ,double m ) {
Floors =f;
Rooms=r;
Sqmeter=m;
;
Building (Building ob) { // pass object to constructor
Floors = ob.Floors;
Rooms = ob.Rooms;
Sqmeter = ob.Sqmeter;

i
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String Printbuilding( ) {
String output=" Rooms is " + Rooms+"\n"+ " Floors is" +
Floors+"n"+ " Sqmeter is " + Sqmeter+™"\n";
return output;
}
Yiknd Class
public class House extends Building {
private int Bedrooms , Bathrooms;
House ( ) { // call superciass constructor
super( );
Bedrooms = 0 ; Bathrooms =0 ;
}
House( int f int r ,double m | int br, int bth) {
super(f, r, m ); // call superclass constructor
Bedrooms = br; Bathrooms = bth;
}
House( House ob) { // pass object to constructor
super(ob ), // call superclass constructor
Bedrooms = ob.Bedrooms;
Bathrooms = ob.Bathrooms;
}
String PrintHouse( ) {
String output=Printbuilding( )+ " bedrooms is " + Bedrooms+
"\n"+" bathrooms " + Bathrooms+"\n";
return output;

i
Y End class House

public class Office extends House {
private int Phones , Extinguishers;
Office( ) {super( ) ; Phones = 0; Extinguishers = 0; }
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Office( int f ,int r ,double m , int br, int bth ,int p, int ext) {
super(f, r, m ,br ,bth ) : // call superclass constructor
Phones = p; Extinguishers = ext;
§
Office( Office ob) { // pass object to constructor
super(ob ); // call superclass constructor
Phones = ob.Phones;
Extinguishers = ob.Extinguishers;
String PrintOffice( ) {
String output=PrintHouse()+" Telephones is " + Phones+"\n"+
" fire extinguishers 1s " +Extinguishers+"\n";
return output;

|
HiEnd Class Office

public class BuildingTest §{

public static void main(String args| | ) {

int Floors=0, Rooms=0,bedrooms=0,Bathrooms=0,Phones=0,

Extinguishers=0;
double Sqmeter=0 ;

String javaString = JOptionPane.showInputDialog(null,
"Enter a Floors Building ", "My Building Example",
JOptionPane. QUESTION MESSAGE);
Floors=Integer.parselnt(javaString);

javaString = JOptionPane.showInputDialog(null,

"Enter a Rooms Building ", "My Building Example",
JOptionPane. QUESTION MESSAGE);
Rooms=Integer.parselnt(javaString):

javaString = JOptionPane.showInputDialog(null,
"Enter a Sqmeter Building ", "My Building Example",
JOptionPane. QUESTION MESSAGE);
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Sgmeter=Double.parseDouble(javaString);
javaString = JOptionPane.showInputDialog(null,
"Enter a bedrooms Building ", "My Building Example",
JOptionPane. QUESTION MESSAGE);
bedrooms=Integer.parselnt(javaString).
javaString = JOptionPane.showInputDialog(null,
"Enter a Bathrooms Building ", "My Building Example”,
JOptionPane. QUESTION MESSAGE);
Bathrooms =Integer.parselnt(javaString);
javaString = JOptionPane.showInputDialog(null,
"Enter a Phones Building ", "My Building Example",
JOptionPane QUESTION MESSAGE);
Phones=Integer.parselnt(javaString);
javaString = JOptionPane.showInputDialog(null,
"Enter a Extinguishers Building ", "My Building Example",
JOptionPane. QUESTION MESSAGE);
Extinguishers =Integer.parselnt(javaString);

Office myOfficel = new Office( Floors, Rooms ,Sqmeter,
bedrooms,Bathrooms,Phones,Extinguishers);
Office myOffice2 = new Office( myOfficel );
/I display Building
String output =" " ;
output =output+myOfficel .PrintOffice() +"\n myclone is\n™
+myOffice2.PrintOffice();
JOptionPane.showMessageDialog(null, output, "My Building
Class ", JOptionPane. ERROR_MESSAGE );
Yl End main
I End class SumTest

gl b ) de il Al dgaly lebls S G
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Floors is 10

Sgmeter is 15000.0
bedrooms is 100
bathrooms 150
Telephones is 150

fire extinguishers is 250

myclone is

Rooms is 200

Floors is 10

Sqmeter is 15000.0
bedrooms is 100
bathrooms 150
Telephones is 150

fire extinguishers is 250
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llExtend BoxWeight to include shipping costs. Start with Box.

public class Box {

private double width;

private double height;

private double depth;

/I construct clone of an object

public Box(Box ob) { // pass object to constructor

width = ob.width;

height = ob.height;

depth = ob.depth;

}

/I eonstructor used when all dimensions specified

public Box(double w, double h, double d) |

width = w;
height = h;
depth = d;
'
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/I constructor used when no dimensions specified
public Box() {

width = 1: // use -1 to indicate an uninitialized box
height = 1;

depth = 1;

}

public Box(double len) {

width = height = depth = len;

}

/I compute and return volume

public double volume( ) {

return width * height * depth;

J

HiEnd Class Box

/I Add weight..

public class BoxWeight extends Box {
double weight: // weight of box

/I construct clone of an object

public BoxWeight(BoxWeight ob) { // pass object to constructor
super(ob);

weight = ob.weight;

H

Il constructor when all parameters are specified
public BoxWeight( double w, double h, double d, double m) {
super(w, h, d); // call superclass constructor
weight = m;

)

/I default constructor

public BoxWeight( ) {

super( )

weight = 1;
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H

/I constructor used when cube is created
public BoxWeight(double len, double m) {
super(len);

weight = m;

|

YIEnd BoxWeight

/I Add shipping costs

public class Shipment extends BoxWeight {
double cost;

/I construct clone of an object
Shipment(Shipment ob) { // pass object to constructor

super(ob);
cost = ab.cost;
H

/I constructor when all parameters are specified

public Shipment(double w, double h, double d, double m, double ¢) |
super(w, h, d, m); // call superclass constructor

cost = ¢;

}

/I default constructor

public Shipment( ) {

super( );
cost=1;
b

/I constructor used when cube is created

public Shipment(double len, double m, double c) {
super(len, m);

cost = c;

}

VI End Class Shipment
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public class DemoShipment §

public static void main(String args| ] ) {

Shipment shipment] = new Shipment(10, 20, 15, 10, 3.41);
Shipment shipment2 = new Shipment (2, 3, 4, 0.76, 1.28);
Shipment shipment3 = new Shipment ( ); // defauli

Shipment mycube = new Shipment (3, 2, 2.5); //cup

Shipment myclone =new Shipment (shipment1);

double vol;

vol = shipmentl.volume( ):

System.out.println("Volume of shipmentl is " + vol);
System.out.println("Weight of shipment! is "+ shipment1.weight);
System.out.printIn("Shipping cost: $" + shipment1.cost);
System.out.printin( );

vol = shipment2.volume( );

System.out.println("Volume of shipment2 is " + vol);
System.out.printin("Weight of shipment2 is "+ shipment2.weight);
System.out.println("Shipping cost: $" + shipment2.cost);
System.out.printin( );

vol = shipment3.volume( );

System.out.println("Volume of shipment3 is " + vol);
System.out.println("Weight of shipment| is " + shipment3.weight);
System.out.println("Shipping cost: $" + shipment3.cost);
System.out.printin( );

vol = mycube.volume( );

System.out.println("Volume of mycube is " + vol);
System.out.println("Weight of mycube is " + mycube.weight);
System.out.printIn("Shipping cost: $" + mycube.cost);
System.out.printIn( );

vol = myclone.volume( );

System.out.printIn("Volume of myclone is " + vol);
System.out.printIn("Weight of myclone 1s " + myclone.weight);

Yoy .



System.out.println("Shipping cost: $" + myclone.cost);
H/End main
}//End class DemoShipment

sl g Al edas pals ) 245 e

Weight of myclone 1s 10.0
Shipping cost: $3.41
Volume of mycube is 27.0
Weight of mycube is 2.0
Shipping cost: $2.5
volume of shipment! is 3000.0
Weight of shipment! is 10.0
Shipp
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kiaTaxi 4 1200

kiaPickup 6 2500

4000

sl (5 e lla Liagly Lellay) 5 40 e glaall 2818 de s calla) 5 ga g
-kiaPickup 1 1SV o4lls kiaTaxi
GUI cilgalgl aladinly (5% ol cass LAYy Jlasy): iadke

import javax.swing.JOptionPane;

public class Kia {

private intw.r;

public Kia( ){ w=0; r=0:}

public Kia(int wl jint rl){w=wl; r=rl;}

public String printKia( ) {

String output= "Wheels:"+ w+™"n";
output=output+"range:"+ r+"\n";
return output;
;

int getw( ){ return w;}

int getr( ){returnr;}

} // end class car

public class kiaTaxi extends Kia |{

private intP;

public kiaTaxi(int pl.int wl,int rl) {
super(wl.rl);
P=pl:

I'

public String print( ) {

String output= printKia( );

output=output+"passengers:"+P+"\n";

return output;

-Yoo._
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int costWheels( ){return 3500%getw( );}

Wi End elass kiaTaxi
public class kiaPickup extends Kia |
private int load;
public kiaPickup (int L.int wl,intrl) {
super(wl,rl);
load=L;
|
public String print( ) |
String output=printKia():
output=output+"loadlimit:"+load+"\n";
return output;
|
int FulRange( ){ return getr( }+load: }
! End class Pickup
public class KiaTestGUI {
public static void main(String args[ | ) {
int wl,rl,pl, loadl;
String javaString = JOptionPane.showInputDialog(null,
"Enter a value of w ", "My Kia Example",
JOptionPane. QUESTION MESSAGE);
wl = Integer.parselnt(javaString) ;
javaString = JOptionPane.showInputDialog(null,
"Enter a value of r ", "My Kia Example",
JOptionPane. QUESTION MESSAGE);
rl = Integer.parselnt(javaString) ;
javaString = JOptionPane.showInputDialog(null,
"Enter a value of p ", "My Kia Example",
JOptionPane. QUESTION MESSAGE);
pl = Integer.parselnt(javaString) ;
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kiaTaxi taxi= mew kiaTaxi ( wl.rl,pl):
Kia ob=new Kia();

javaString = JOptionPane.showInputDialog(null,
"Enter a value of w ", "My Kia Example",
JOptionPane. QUESTION MESSAGE);
w1 = Integer.parselnt(javaString) ;
javaString = JOptionPane.showInputDialog(null,
"Enter a value of w ", "My Kia Example",
JOptionPane. QUESTION MESSAGE);
rl = Integer_parselnt(javaString) ;
javaString = JOptionPane.showInputDialog(null,
"Enter a value of load ", "My Kia Example",
JOptionPane. QUESTION MESSAGE);
loadl = Integer.parselnt(javaString) ;
String output ="'n KiaTaxi:";
output=output+taxi.print( );
output=output+" \n The cost of taxi Wheels i1s "+
taxi.costWheels( )+"\n";
kiaPickup pic = new kiaPickup (wl.rl,loadl);
output=output+" \n KiaPickup: "+"\n";
output=output+pic.print();
output=output+" \n The ful range of Pickup is "+
pic.FulRange()+"\n";
JOptionPane.showMessageDialog(null, output, "My Kiacar Class ",
JOptionPane. ERROR_MESSAGE );
VI end main
} [l end CarTest
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GUI  dgals JS3 o b)) Caall dalill cilylasdl)

cBUI clgalsll alasiuls 06 o cans zLhaYly Jasy): daga AL ®
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import javax.swing . JOptionPane;
public class Box |
private double L,w.h;
public Box( ) {
L=w=h=0;
i
public Box (double L1.,double wl,double hl)
d
L=L1;
w=wl ;
h=hl ;
}
public double getl.( ) {return L ;}
public double getw( ) {return w :}
public double geth( ) {return h ;}
public double sq( ) |
return L*w;
}
public double valume( ) |

return L*w#*h;

L
i

public String print( ) {

: galdl)

String output= "Data of Box are ="+ L+ " "+w+" " +h+"\n";

return output;
i
Yiknd elass
public class Boxl extends Box |
public Box1() {
super(0,0,0);

Yo :



public BoxI(double L1,double wl,double hl) {
super{L1,wl.hl):
}
double valumel( ) {
double s;
s=(1/3)*sq( )*geth( );
return s;
H
public double valume2( ) {
return valume( )- valumel( );
i
public String printValumes( ) |
String output= "The valumes are ="+ valume( )+ " "+
valumel( )J+" " +valume2()+"\n";
return output;

y
1/l End class

public class TestBox |
public static void main(String args[ | ) |
double L1, W1, hl;
String javaString = JOptionPane.showlInputDialog(null,
"Enter a value of L1 ", "My Area Example",
JOptionPane. QUESTION MESSAGE);
L1 = Double.parseDouble(javaString) ;
javaString = JOptionPane.showInputDialog(null,
"Enter a value of W1 ", "My Area Example",
JOptionPane. QUESTION MESSAGE);
W1 = Double.parseDouble(javaString);
javaString = JOptionPane.showInputDialog(null,
"Enter a value of hl ", "My Area Example",

i 2



JOptionPane. QUESTION MESSAGE);
h1 =Double . parseDouble(javaString);
e e e e

Box! obl = new Box1();

Box1 ob2 = new Box1(L1,W1. hl);

String output ="\n The result is;\n";

output=output+" \n Data of Box is \n "+ob2.print( )

output=output+" \n The valumes is \n "+ ob2.printValumes( )+"\n";

JOptionPane.showMessageDialog(null, output, "My Areas ",
JOptionPane. ERROR MESSAGE ):

ViEnd main

V [End class

A Cagiall Secaly Java asl laalsy casi-

shi ciai ) 1 palall gl o gsiag Circle aan! bulil ia o
elac¥) ailgill o Coall s geays . double gsill (e (8551000
: A Aalall

Glaad 5q 4ad Uiy ¢ sale olas shall e g | il ol

aldll laeoll 4 ad dclill printCirc[e Ao adldy 5yladl Aalice

cpaldll aadl J) Jeasll  getRaduis el aliy ¢ 3yl Aalag

) Gaall &y (b dagyaa) Cone  dad lidalia o
gliyl) h sa double goll He als Jsata Je (g%, Circle
;) ddlad) cliac¥) o giny 5 (dag il

a2 Clal valumeCone 4l ol ¢ gole gl 50 alidl ol

paldll el dad deldal PrintCone e alig e Ayl dag yall

i Eh e



gEtHE]g]lt 4ol t.iu gt ‘;MLMIKJ! Caall 3lat La JSg Jag 3l g
c paladl Janall ) Jyaasl
iy 5 Cone ol Caall &y Cylinder 4as) Eiielia o
;A Aalall cliae) e
Ao EL—FU 3 ,;é'.‘lL:- uLi g dalall Q‘lejna.aﬂ Ia_ﬂ.uﬂ.:ﬂ_nﬂ.i.“ .‘u...u; qmlﬁsll gL‘l
Caeaa o gLV of G Ailgh ] aaa Gl valumeCylinder
a2 Aad dcbll PrintCylinder  aau) polis ¢ (sl Lo aall ¢ laty)
4ol ilige Circle 5, Cone (pially Glaiy La JS5 Ll Y
Cebliie (alag e CBia a4l ghall aaa Glual valumeExtra
cSA Al D3l e Ll
¢ main il LU e gsay ValumeTest 4ol La3U lio o
sua dal e Cylinder ciall oo (bl elas) aniais oypm (535
Jal (e AP Clele ) eha) a3 ey g LY i) Chiall a8
- gie b g duglhall alaa¥ly 3yl Aslice Clua
GUI clgalgl alasinly 56 of cang Ay Jasy:idiadle o
: gealip)
import javax.swing.JOptionPane;
public class Circle {
private double r;
public Circle( ) { r=0;}
public Circle ( double rl ){ r=rl;}
public String PrintCircle( ) |
String output=" Raduis is " + r+"\n";

output=output+" The square of Circele is " + sq()+"\n":
return output;

i
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public double sq( ) {return Math.PI*r*r:}
public double getRaduis( ) {return r;}
HIEnd Class Circle
public class Cone extends Circle
private double h:
public Cone ( ) {
super( ),
h=0;
|
public Cone( double r1 ,double hl ) |
super(rl);
h=hl;
|
public String PrintCone( ) {
String output= PrintCircle( ):
output=output+" height is " + h+"\n";
output=output+" The valume of Cone is " + valumeCone()+"\n";
return output;
}
public double getHeight( ) {return h;}
public double valumeCone( ) {return (1/3.0)*sq()*h:}
} [End class Cone
public class Cylinder extends Cone |
public Cylinder( ) {super( ) : }
public Cylinder(double r1 .double hl ){super(rl, hl ) ;}
public String PrintCylinder( ) {
String output=PrintCone( );
output=output+" The valume of Cylinder is " +
valumeCylinder( )+"\n";

return output;
!
i
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public double valumeCylinder( ) {return sq()*2*getHeight():}

public double valumeExtra( ){

return valumeCylinder()-2*valumeCone( ); |}

ViEnd Class Cylinder

public class ValumeTestGUI {

public static void main(String args[ ]) |
String ouput =" \n The output is\n";

Cylinder cylindl = new Cylinder( );
double r1 hl;

String javaString = JOptionPane.showlInputDialog(null,
"Enter a value of r ", "My Circele Example",
JOptionPane QUESTION MESSAGE);

rl = Double.parseDouble(javaString) ;

javaString = JOptionPane.showInputDialog(null,

"Enter a value of h ", "My Circele Example",
JOptionPane. QUESTION MESSAGE);

h1 = Double.parseDouble(javaString) :

e

Cylinder cylind2 = new Cylinder(r1,h1 );

ouput = ouput +cylind2.PrintCylinder( ):

ouput = ouput +(" The Extra valume 1s "+ cylind2.valumeExtra());

JOptionPane.showMessageDialog(null, ouput,
"My Circle Class ", JOptionPane. ERROR_MESSAGE );
V HEnd main

Y/ End class ValumeTest

s paal Java daly laaliy casi-¢
b s aialh cVmicd® le goa Equation 4 Lol i o
ol 8 Al Al sl e caall gty float g5 = C 5
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¢ Slbarall apdl (gole oliy Aalal) Gldaeall il Nias gl il
Geall Aad Glual  delta aad sime sy cJsaay iy
viialall Sldaalll HE ac lulal print 4asl gac Q__ﬂﬁj cb2-4ac
e wsisgs Roots 4wl (S45 Equation caall (e e e o
e el gsiays float gl e X2 5 X1 Aals Sigate
ol Aalall Glheall jiiall M ol ol PAIED Aaladl agall
sl computeRoOts 4ad suimne aili Sljaedl yppal sile
¢ RoOts aall ilhana il slily ax* + bx+e =0 sladdl 5
Aaldll Glbhedl 48 dcbbl printROOLS 4eul  gme iy
¢ main il aldll o gyiay Test e liadl Bis Esﬁi -
o< Jal e Roots il G bl oLl oypn ety (53l
Gl Jal e AUl algill elesind o5 ey Cagiaall cilidanal a8
sl Cal) Clidana ay Al sia Aeldag
/I Create a superclass.
public class Equation {
privateinta b, c;
public Equation( ) {
a=0; b=0; c=0
}
public Equation(int x, int v,int z) {

a=x; b=y =iz

|
i

public int geta( ) {return a:}
public int getb( ){return b;}
public int getc( ){return c:}
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public int delta( ) |

int d;

d=b*b-4*a*c;

return d;

H
public void print( ) {
System.out.println("The constants are " +a +" "+b+" "+ c+"\n");

i

v [ End Class Equation
/I Create a subclass by extending class A.
public class roots extends Equation {
private double x1,x2;
public roots () {

super( );
x] =0; x2=0;
|
public roots( int x , int y ,int z int xx .int yy) {
super(x,vy,z);
x1=xx; x2=yy;
;
publie void computeRoots( ) |
int dl;

d1= delta( );
if (d1=0) {
x1=( -getb()-Math.sqrt(d1) )/(2*geta());
x2=( -getb()+Math.sqrt(d1) )/(2*geta()):
}
else if(d1==0){
x1=( -getb() )/(2*geta());
x2=x1;

|
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else
System.out.println("No real solutions"+" \n"):
§
public void printRoots( ) {
print( );
System.out.println("The roots are " + x1 +" "+x2+"\n");

i

} [lEnd Class roots

public class SolvingEquation |

public static void main(String args| ] ) {
roots r = new roots( );
roots rl = new roots(1,-4.4,0,0);
rl.computeRoots( );
rl.printRoots( );
HiEnd main

Viend Class SolvingEquation
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LM e g5ing « Book 4aul Ciia oL Java Al Laaliy sl -

12 sy NameBook USH o @ 8 ¢ String g5l (e duals el

el b e Caall 1aa g5 ¢ Year il A, Publishing .l

. PrintBook 4eul delds ailiy cililaas Jaas ol

o) ) Caall (e (3B Cia LY A AN a0 e
ey il Blag QLS sl bl Coall (e Eiyy AddressBook
Writer gl ol 1 8 QUSH 138 e cilaglan capcayy il
«String Jasi s duald Sigate ay City di.lls Country adsally
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-ShowBo0k 4eul delib iy gale Gl o Fulal caall g5y

a2l e goia TestBook 4aul jlidl Caa o malipll g5ins @
ol e Jpeandly APl sl slediudy (aleY) o L&Y main
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Do s Java il laaliy ci8) - ¥
day , month , )elaw; a5 Je ogay ¢ date 4ad {‘,_..;L..J e
aolll Jaal asdyy private elaclS  int g5l e ( year
Ol e caall (gyinyy (day @ month : year) JSib adelisy
dads ( 01:01:2000) a5 Felll AASN 28l dpaan] | ) il
Jaall jaa month  Jawslly [ 1-31] Jaddl aa day Jasusll

o 0,



@sisyg [ 2000 - 2014 ] Jsall paayear andlg[ 1 - 12 ]
printd () delds b oy (a8 adasy Sy gale Jh o Gl
¢ public dule L3 date Cocall iy time 4l Jsl (Fids Ciia
gsill e ( Hour Minute , Second ) slawydDE Je g5,
el I Al asie Ly cadgll JLioly oy, private ¢LaaclS int
¢ AHIEY) Lol Aelidad bl ol e gsingg o gSaall) galalls
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L private slize (€ iy e g#sag ¢ public dsle &5 time
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p=d gk S printAir( ) Aelds pls o gole Gl ol 6l
o Aledd) 4 ol (53 gy goslally Algall ausly ilisall
main il G0 e goiay AirlineTest aeswl lisdl Cia
L debb Jdal (e A i Coall by oLl leia
+ Gghall aieal Sl
¢ this 8)saall 481 diuk, L
T super 3ol A8l Ak, L
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e ssing Faculty aaul ol Caa oLy Java 4al; baaliy oS -7

« Teacher s3LY) s @ & int g5l 5o private dals clsate B30
e caall (g5ins Student Ul 2ae9 « Engineer (pudigall 220
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@s-a39 Department sidall ciall Building @idall ciall &y
«Office calSall sae 1 aa5int g4 private Lals Cifpie A6 e
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PrintBuilding ( )

&l Jde g4 Test Faculty aau jlidl s e maliyll (ggiay
el e Jpemally Ao ailgill elesiny a1 o LaY main
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(public ) dalell ¢lzaell e sy ¢ duals claelS int gl
sasjall

i i

£



Aalall Gl ab i int gl ge Olas gole ol -
Aalall Slhkadll o8 dclibal void gl e print gae 26 -
@i ¢ computer 4ol Product L'.,_mL»'Yi Coall e B2 liin @
aaa ¢ speed deydl ¢ name ¥z AJEN Aalil) slac) e
) dalall elime¥l e gyiays (GB eld)  hard caball )l
: aJull (public
o eldang 300 gale ‘__,Lu -
Aalall Gllasal o8 delhad void g5l Geprint siee A6 -
sasi) CD gl (ol e s dlaga off 4nd puime o0 -
s 8S5 A ( (2l Lis) 800 MB o eyl da
.hard
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zya s main bl Sl e gging Test 4wl LEad la il o
lagd a5 computer hall (e uiase e main i)l 2001 4
e Jsaanll Lo o sl gl o3 o I Jgaally daiagall ol

Name

pentum3
Pentum4

- ¥y -



A Chsiall sy Java sl baaliy casl -o
2o ) Laldd elme¥) e gsiny  (1S59) vehicle Ll lia o
e aall 1 ggings . int gsdl e Ay (Q8Y) T 5 (O
300 Lalall ol
Aalall Sl jiall 2id ol ol -
cAelal) Slihaeall 4 diy Int gl Oe Gpdasasy gole Ok -
Glabedll Jsuasli void gl e get Wi ) s s -
Aalall
Acbbll printv( ) &6 -
Sy vehicle E;..Ji...hs“l —aall &y ( gal) bus aad s lia o
int osall £330 e dald Slbaa Ciuays Gigll 5 Claall s 4t
Eg.a'i.n:. u"-’ Pt date aliae] ga Gisy 5 pass SlSHl ane fsA
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gsdll e ( Lold same) Slihaae cipamyg (Giell g EBlaall 22 4da
Ol i b Aale shmel e s8ay 5 load ageal) : . int reaaall
Ciaall Lalal) il danall 08 2y int godl e plauy D gole
Acbhall print( ) sae a4 vehicle bl
et 2l e g5ty TestVehichle 4ot SLasdUilia; 2l o
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Vehicle W R
| Bus 4 600

| Truck 6 1400 4000 |

PN Cagheall ety Java el laalip o€l =1

Cual ) rad esd) sl o gsing AreaCire da) Lol i o
P AU Aala) elme ) adgill e ggings float gaill (e (500l b

&g dlall dalisa lual square 4esl alis ¢ (gole _.7-11.._1 ¢ (oal il ,.T-,L_,

o sl daliay alall sl 408 ALl ShowCire 4wl

Loy yae) NewCone el AreaCire wby) ciall o Eide lia @
(s\¥1) he s float gl (o cama Jane o (s5inyy  (Shso
t) el plmeW) e iy

Ly siall paa Clual valCone 4ad ailss ¢ gole g ¢ bl ol

paag palall el a8 dcldal ShowCone — aawd ailiy ¢ Jlysall

- Y] Cually Gl L JS5 oy il

s NewCylind (S NewCone ulll) Ciall (o i lia o
DA Aaladl sl e giiay

Wlshdl ana Glusl valCylind 4aw) aiis ¢ gale b« aalgdl Sl

s (i) Jag sl pLiiy) can a5 gLVl ol &)

Cpieally (3l Lo JS5 A3lshaul) ana Aad dclbl ShowCylind 4ed
e3all ana Gluad ExtraVal 4aud a5y ¢« AreaCire s NewCone

S A Bt e el e b i Cals day i)
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Polymorphism & Intexfaces

JSEY a3 - A

A Aol AN Al 83l _a Java dal 3 JIKEY) sas )
ps ANy Cagiall Las Gpial ¥ el O s (8 « OOP 4l
pailadll aaad e 520 Cilglaes halail oLl ((Cisinall ) caladl
Jea e 2afll e dgalsll Juads Jyeall aSalill $50e prandy ¢ LS gLl
SlSaall alasill e gl s ey Jlallg . private sl cYgatall
oo Jalaii 53ymal) aslgill el ¢ Aygnd) Anapl) 85508 41 ol Bals lilais
S aldl Juadl) 8 Ly . types Jalatl) cilalbias plaanuly Jaadll
Gl las gl e adaal a4l sl A lelae A3 mas
oo gl Alalas Jalely b rand L Lol 5y08all o3a aa3y L ol
oo sy o Lo il apadll i) ey . Tausy Uaas culS 53 LaS Jalasy!
Ay Al o) Ciall e cpiidie Laly Le 4l HAT laai (e 53
oSy A il gl 8 CLDEAY) PLA e Saaill 1aa e el
b Call Al gy Lagle i

geals A4S (e Yoy dale galyy g (8 JISEY! 20a3 40665 se Ly
32 yaall algill agd (ya Tay JISAY) aaa3 agd ) ¢ ddnay fpma Chagldiald
A8 Aipea g JISEY) sax3 )y Lgaladind ) zlia3 ey ( abstract )
5 gl atd A sndll s 4l e ell Gaua Aiise dadd lad)
JEEY! (e daae e lase al o oS s00as Ailee Ana Al elesivl
- 35l il aladinly oSae JISEY) aaaS 4 ¢ diliadll
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2 aall Ligiall Y=V —A
Abstract Classes
Cia slay) a5 A8 JSUze aal 1Y Ss 5350l Cagiall 24
ol Gany dagi Ay . aaaliesae s ide ga Le US (g5 ale el
3 Jaud apadl 36 ¢ Batl Cum o ikl bl Cim (e AS S
(e ol |8 Lgaia S il i Jalai ) La) Asayy o AIS G
Uas L 1305 Ala ) Gpaay cladias Akl o3gd (i€ of f ( Las 13y
8)sanall AWK 123l Sapaall algilly 32yl Caghiall e gl Ly

: b LS abstract

abstract class Figure {

abstract double area( );/ pa gy

Y WEnd abstract class Figure

Aal % Yy bl il adeas JC dyad) Caiall Alaand g

s oy o (e Ll G ) 5ame alsh e (gt o Sy ¢ 43a Jia
yaa e o dyma chual Bl la 05 of oS WS ¢ (aua L) 32550
e iyl g L Byae il e e o ae e Gl S Y
Ciall 5% Al La ¢ 3ypall Ciaall &5 A Gigiall Jd (e 53yad) ol
Cigiaall oLy dgad Lliay sayaall ddyll) 2y ¢ Lo ayaa i gt
oty Loy Ledspad agatis 33yaall alsill Override 35lat of cany 4Gl
o L sayaall a il getiaty . Lo ollin 5 Vs ¢ el caall

P lhn Dae e Cha gl U8 O e Bale) gy ¢ aalil gt
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public class Rectangle extends Figure {

/I override area for rectangle

double area( ) { // (Fdal dall Jd s L paall @l iy T Sile) o7
System.out.printin("Inside Area for Rectangle."):

return diml * dim2;
HiEnd area
WiEnd classRectangle

Lo JS& gaay Laiiay Figure aad 13yae Luld e zalipdl 25

Qe syl 2 sy gy area( ) dand 3yae il o Lol 7 peayy

c Fuiall Chall b Cipmall JS2N g5 Aabiua Bidal) Ciall

S ¢ panall sl Ciall JA1 ¢ i gy 22y el 03

ity ) Gosiall U gl ol il Ll S5 a8 dgall

P dua ¢ il il

Gaasys ¢ Figure sulul! caall Rectangle J5¥) gadall caall &y @
ikl 5L

sy ¢ Figure b)) caall Triangle B il caall Esy o
LGl dali,

a2 e main il U e AbstractAreas sloaV) cuall (s50ay @
s Rectangle :all (e e e main owd)l Al 3 ~jas
Ll e Jpeanll Aa P il e sins 5 ¢ il e Triangle
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/I Using abstract methods and classes.
abstract public class Figure {
double diml;
double dim2;
public Figure(double a, double b) |
diml = a;
dim2 = b;
}
/I area is now an abstract method
abstract public double area( ):
HIEnd abstract class Figure
public class Rectangle extends Figure {
public Rectangle(double a, double b) {
super(a, b):
}
/I override area for rectangle
public double area( ) {

System.out.printin("Inside Area for Rectangle."):

return diml * dim2;

y

WIERnd class Rectangle

public class Triangle extends Figure {
publie Triangle(double a, double b) |
super(a, b);

y

/I override area for right triangle
public double area( ) {
System.out.printin("Inside Area for Triangle.");
return diml * dim2 / 2;

;
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WEnd elass Triangle

public class AbstractAreas {

public static void main(String args[ ] ) {
/IFigure = new Figure(10, 10); /illegal now
Rectangle r = new Rectangle(9, 5);

Triangle t= new Trnangle(10, 8);

Figure figref, // this is OK, no object is created
figref=r;

System.out.printin("Area is " + figref.area( )):
figref =t

System.out.println("Area is " + figref.area( ));
WIEnd main

WIEnd class AbstractAreas

Gl A ey ki ) 5 i

Area 1S 45 D
Inside Area for Trnangle.
Area is 40.0

S s ke private sl 4 el Caall 8 cVpanal i 1

L._i‘,n..\.all § Y gatall ya Y.‘U Lgalaas il ;_i.a.'l (e Jgeag a...ibas Nty PN |
bl LS el muans Chghuall sdgd Aipe st oY dandal)

/I Using abstract methods and classes.

abstract public class Figure {

private double diml;

private double dim2;
public Figure(double a, double b) |

S Y



diml = a;
dim2 = b;

L
)

/I area is now an abstract method
abstract public double area( );
I dim2, diml <Y paiall Jpa ol ail 53
public double getdiml() {
return diml ;
f
public double getdim2( ) {
return dim?2 ;
}
WIEnd abstract class Figure
public class Rectangle extends Figure {
public Rectangle(double a, double b) {
super(a, b):
}
[l override area for rectangle
public double area {
System.out.printIn("Inside Area for Rectangle."):
return getdiml( ) * getdim2( ) ;
H
HWIEnd class Rectangle
public class Triangle extends Figure {
public Triangle(double a, double b) {
super(a, b);
}
I override area for right triangle
public double area( ) {
System.out.printIn("Inside Area for Triangle.");
return getdiml( ) * getdim2( )/ 2 ;
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H
WiEnd class Triangle

public class AbstractAreas {
public static void main(String args[ ] ) {
/[ Figure = new Figure(l0, 10),; // illegal now
Rectangle r = new Rectangle(9, 5);
Triangle t = new Triangle(10, 8);
System.out.println(" Area is " + r.area( ));
System.out.printin("Area is " + t.area( ));
HIEnd main
WIEnd class AbstractAreas

Agaly e Al delhy cllaad) Jay Jaf (e el pll LS s
/I Using abstract methods and classes.
import javax.swing.JOptionPane;
abstract public class Figure {
private double diml;
private double dim2;
public Figure(double a, double b) {
diml =a; dim2=b;

1
!

Il area is now an abstract method

abstract public double area( );

I dim2, diml] Y saiall Joa ol ail o3

public double getdiml( ) {
return diml ;

J

public double getdim2( ) {

return dim?2 ;

}

WiEnd abstract class Figure
public class Rectangle extends Figure {

- YAY -



public Rectangle(double a, double b) {
super(a, b):

L
)

/I override area for rectangle

public double area |

System.out.println("Inside Area for Rectangle.");

return getdiml( ) * getdim2( ) ;

H

VIEnd class Rectangle

public class Triangle extends Figure {

public Triangle(double a, double b) |

super(a, b);

J

/I override area for right triangle

public double area( ) {

System.out.println("Inside Area for Triangle."):

return getdiml( ) * getdim2( )/ 2 ;

y

WIEnd class Triangle

public class AbstractAreas §

public static void main(String args[ ] ) {

double al . bl,a2 b2:// 10,2015

String javaString = JOptionPane.showInputDialog(null.
"Enter a al Number ", "My Rectangle class Example",
JOptionPane. QUESTION MESSAGE);

al = Double.parseDouble(javaString) ;

javaString = JOptionPane.showInputDialog(null,
"Enter a bl Number ", "My Rectangle class Example",
JOptionPane. QUESTION MESSAGE);

bl = Double.parseDouble(javaString) :

O —---- mmmemmmamaeee




javaString = JOptionPane.showInputDialog(null,
"Enter a a2 Number ", "My Triangle class Example",
JOptionPane. QUESTION MESSAGE);
a2 = Double.parseDouble(javaString) ;
javaString = JOptionPane.showInputDialog(null,
"Enter a b2 Number ", "My Triangle class Example",
JOptionPane. QUESTION MESSAGE);
b2 = Double.parseDouble(javaString) ;
1 mmmmmmmmm e
Rectangle r= new Rectangle(al.bl);//9.5
Triangle t= new Triangle(a2,b2); /10,8
/I display Rectangle
String output =" Rectangle is " + r.area( )+ "\n";
/I display Triangle
output = output +" Triangle is "+ t.area( }+"\n";
JOptionPane.showMessageDialog(null, output, "My Abstract
Class ", JOptionPane ERROR_MESSAGE );
YiEnd main
VIEnd class AbstraciAreas

vﬂ.ﬂ.c):\ﬂﬁj:ﬁfﬂh_}dlm.}.ﬁj




ASLaal) cuylgilly aalgilly ¢ lae ) cildaeal) —Y—1—A
Aslu) g lael) cldanal) —

ail ) daleay s ASludl il Lt Sijpall ASL ¢ LaeY) Cilylaadll
s M sl ve lgaaannd S ¢ SIA 8 vy aBise 8 Leiias o0
v call JUl psan ASLE guaall (ya Lai Baal
i Jla

static int a ;
System.out.println("a="+a) ¢
sl i) — ¥
Y. static  3)saall AN lasiuly ALl e il Sy
oY ¢ Ll e cNpatall S sl ) Jyoagll BSLA ol palaind
: JUa
public static void sum( )

...........

AdSlad) culgll) —v
Vs o ol Ll e Lyl pyme AL clmel o 2SLA) gl
. final , static 5)saaal) GBalSH 085050 ¢ Uayusd alipll ankaiy

1 Jla
static final int Age=18;
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Interfaces <lgalg) —Y—A
¢ L Lad Joliall Adagliall pe bz Lpaaaind shal a dgalyll o
Oty L dgaly 4 ISy Aallly ¢ Lkl (g ity Agaly oSaill jlead
O Agals Gleall (8 i dall Sl Cplsilly ¢ A ala )
&l L. ksl (il (e dabually 35l
Je i) Al yue (el \pasiua sl s deald) Java 43 3,
P ia b Laay Agalg)
Gy 83y ol 51 s public static  3jaay dale 4l psan v
 falia
A 5! s public static final Sl dales 238 ASliaci ppes v/

- Y

clgalsll Al -V -Y—A
POand dgald) iyl ey

- gl el

cAgalg) aun
s b s ¢ Lgand e dgalsll palloas e el mpeall ki zlng;
Jals alsilly Culgll lagpest o dgalsd s singy ¢ ¥ of AT deals
. Rgalyll
Figur L Agalg ce Jla

public interface Figure {

public long x=1 ;
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public long y=2;
public void func( ):
H

$a5 Agalsll oaa o )yl U Ly ¢ ppeatill JGVI il Biay s
cfunc( ) s ame sl adliy oy o X Laa il

dgalll gBad —Y—Y—A
. implements 3Ll aladtnl Cias dgals By Cha e g puaill
pandl lgany e Lehuad 2y gy Clgalyll 220 gl G Canall (S
(0 ) Waldll plasnul
. Figure 4galdll Gias Myclass —aall M
public class Myclass implements Figure {

public void func( ) {

public static void main( String [ ] args ) {
R T S, SR

§
H/End class

Lyl ey ¢ fune( ) ) Gt Myclass  —auall o8 (oS Jasdls
¢ Agalddl Al aen (3a8a% 4adl ¢ L dgaly 38y (e JS5 . main LU
s ad e ) ezl e AV alill paes sl ae Jla

. abstract class 2p
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igaly Cf qpall) —F— YA
o) ALs) Tgalglly palall Jpaagll 23ma e gyl Sl g5
TaulY cilgal L 2ai3 Tpaly ¢ dgal) axl 5 ¢ interface 3)saaall ALKl
asl ) i public  sasad) . o dgaldl o3¢ Super interfaces
A ad 13 Aada gl (B Gl gl 08 (e Agalsll o 3a alasid Sadll s
Cilgalglly Cagiall U8 (e (5 fun axie public plasiuls dajsll o pegpesil
Cia pnss WS (331 Bgaly s of Agalsll Sy Aajall i (8 535 0al)
Jacd iy, lgalgll e e 5l pans Agalll (S 4l Aaadla) g ¢ A
ALl Alasiuls cilgaly)
OSars oLgd Baluld) Cilgalsh cpa aalgilly Clgill asan Lgalsll )3
galgll Jaly alal) ol culill 1 Cagas Gyl e asls ) cull elis) dgall
o lealadinl S Y Al Jeadl Dlidaa (e aaall @lliag o s Gadiag
gty Slealdll
v transient
v" synchronized
v’ private
v protected
dgalgll aua —£—Y—A
JA1 Aia il Salgilly Al (e Silagy sl Agalsl) pun (g5ing
Aaliy iy ((pmn 4 Ol ) Tapmay Lale il (0550 o angy - gl
pxiiay o Cia (Y (S Bajme ml o Agaldll Al asea (Y ¢ At
bl JSE) e Tgalsdl Jaks dpmall Culgil
Figure.x
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5ptlie Agalgll il o Jodlah o Agalgll Gas3 ) Gigiall Sy

public class Myclass implements Figure {
public void func( ) {

U m aammiace ssmsa

|

public static void main( String [ | args ) {
System.out.printin(x) :

s e Mt e

}
WIEnd elass

:@.‘.Lns

A ) il

¢ Aalall Aaapl) e e Lol Lulu) Gl Sl (pa Silgalgdl 3a5 L)
oo g ) o Lkl 0Sa Olla) iy Ciliaked LS axsiud g8
igalgl (hiay Cia (e gy (gl e LSy Uil ¢ ildandll

- Gakall b dealdll g g e
Al e il e Aagliadl jue Cigiuall Jasyl Silgalgll aaand LY

T e

cJava  esaidl Bl pe Jas cilealsll anas e

p Gl JEaN Fias 3 cilgalyll alaaid Ras il JEd) sy
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Interface

Figure
Class1 Class2
|___Figurei |___Figured |

:laa cuadls e Figure dgaly) gsiad
publie void Area( ) ;

public void Around( ) ;

cBiynag dale lgh Ay
¢ Lagdyal salels dgalsll (3 el j5la 258 Figurel el
Lal ¢ " Jabiad) " gl JS2H dalice Gilsy Area( ) bl aghy Cusy
- Jebiall s sy a8y Around( ) (SW ol
¢ Lagiyyad solely Agalsll 8 cpaldll j5lasy agis Figure2 caall Ll
el ¢ " ayslall " gl JS Aalie obua Area( ) il oy Cuny
c e lase sy 258 Around( ) SGN Al
P gl
/I Figure's interface
public interface Figure {

public void Area(double param.,double paraml);
public void Around(double param3,double param4);

b

public class Figurel implements Figure §
/I Implement Figure's interface
public void Area(double p ,double pl) {
double area =p*pl;
=¥ =



System.out.printin("area of Rectangle =" + area);
}
public void Around(double p2, double p3) {
double around =2*(p2+p3);
System.out.println("around of Rectangle =" +around):

}
WiEnd class

public class Figure2 implements Figure {
/I Implement Figure's interface
public void Area(double p, double pl) {
double area = 3.14%p*p;
System.out.printin("area of Circale= " +area );
§
public void Around(double p2, double p3) {
double around =2%3.14%p2:
System.out.printin("around of Circale= " + around);

y
WIEnd class

public class TestInterface {
public static void main(String args| | ) {
Figurel ob = new Figurel( );
ob.Area(4,5);
ob.Around(4,5);
Figure2 obl = new Figure2( );
obl.Area(4.5):
obl.Around(4,5):
WIEnd main
WIERd class
L A AN el el 24T e

1 oy



‘area of Rectancle = 200

ém‘.una' of Rec
area of Circale= 50.24
around of .Circgle= 25.12

R e N

b G JSa 3ins A clealsdl aladiul A€ S JEd) gy

Figure
Class3 mﬂ?"i:}ﬂ
Class2
Figure2

P laa Cpadls e Figure dgalg) s
public void Area( ) ;

public void Around( ) ;
» Bdyaag iale c.lb:! P
Rgalsll 8 o) lah psiss dgals) iny Figurel  caall ¢
edigh JSAN Aaliss Cibins 58 Area( ) Ll Cusg o Lagdyyel E.JL:..!J
. Jlaiaall Jaisa il agiy Around( ) S asll Ll ¢ " Qe

S £ T



slats aslys ¢ dgalsll Bisyy Figurel ciall &y Figure2  ciall Ll
laans psdy Area( ) alil Cumg o Logiyyet s3lely dgalsll 3 (il
wleas 558 Around( ) i\;'ﬂlj.’li ‘:__-L‘:]i T L B yelall ™ Lé_umé_l'l JEE Aaliw
slaty asiys Figure dgalgll 3isy Figure3 caall Wl . sl laiss
Gluay ashy Area( ) bl Cums ¢ Laghy e alely dgalgl) (o (il
Clusy a5t Around( ) S8l il Whic. " @itplin digh JSBN dalie

»Caliall dagss

main LBl e g5is Testiface 4and jlial Caa o malipll (g5iay
el e Jpaally Lol adgill elesinly (a2l oLy
: @L‘. sall

public interface Figure {

public void Area( );

public void Around( );

}

public class Figurel implements Figure {
double p.pl:

public Figurel(double a, double b) |
p=a; pI=b;

!
i

I Implement Figure's interface
public void Area( ) {
double area =p*pl;
System.out.println("area of Rectangle=" + area);
'
public void Around( ) {
double around =2*(p+pl);
System.out.println("around of Rectangle = " + around);
}

i £ i e



YiEnd class
public class Figure2 extends Figurel implements Figure {
public Figure2(double a, double b) {
super(a, b);}

/I Implement Figure's interface
public void Area( ) |

double area = 3.14%p*p;
System.out.printin("area of Circale= " +area );
}
public void Around( ) {

double around =2*3.14%p;
System.out.println("around of Circale= " + around);
J
HiEnd class
public class Figure3 implements Figure {
private double p.pl.p2:
public Figure3(double a, double b, double ¢) |
p=a; pl=b p2=c
}
/[ Implement Figure's interface
public void Area( ) |

double area =p*pl/2;

System.out.printIn("area of Triangle =" + area);

1
!

public void Around( ) {
double around =(p+pl+p2):
System.out.printIn("around of Triangle =" + around);

J
} l1End class

public class Testlface {

-Ydeo _



public static void main(String args[ | ) {
Figurel ob = new Figurel(4.5):
ob.Area( );
ob.Around( );
Figure2 obl = new Figure2(4.5);
obl.Area( );
obl.Around( );
Figure3 ob2 = new Figure3(4.5,6);
ob2.Area( );
ob2.Around( );
WIEnd main
} //End class
il AN el mali pl i e

&'s B
s

area of Circale= 50.24

around of Circale= 25.12
area of Triangle= 10.0

alipdl e CBbaatll oS private g58 ga pl 5 p S¥sadall Cals 1)
ok LS Gl

I Figure's interface

public interface Figure {

public void Area( );

public veid Around( );

}

S B e



public class Figurel implements Figure §
private double p.pl:
public Figurel(double a, double b) {
p=a;pl=b;
J
public double getp( ) | // Jsas i
return p ;
H
public double getpl( ){ // Jsas il
return pl ;
'
/I Implement Figure's interface
public void Area( ) |
double area=p * pl;
System.out.println("area of Rectangle=" + area);
}
public void Around( ) {
double around =2*(p +pl );
System.out.printin("around of Rectangle = " + around);
J
WIERd class
public class Figure2 extends Figurel implements Figure {
public Figure2(double a, double b) |
super(a, b); }
/I Implement Figure's interface
public void Area( ) { // Jsasl ailsi aliiin
double area =3.14* getp( ) * getp( );
System.out.println("area of Circale= " +area );
}
public void Around( ) { // Jsmasll ailsialosiv
double around =2%3.14* getp( );

i o



System.out.printin("around of Circale= " + around);
}
WEnd class
public class Figure3 implements Figure {
private double p.pl.p2:
public Figure3(double a, double b, double c) |
p=a; pl=b; p2=¢g;
H
I Implement Figure's interface
public void Area( ) |
double area =p*pl/2;
System.out.printin("area of Triangle =" + area);
}
public void Around( ) {
double around =(p+pl+p2):
System.out.println("around of Triangle =" + around):
}
Y HEnd class
public class Testlface {
public static void main(String args[ ] ) {
Figurel ob = new Figurel(4,5);
ob.Area( );
ob.Around( );
Figure2 obl = new Figure2(4,5):
obl.Area( );
obl.Around( );
Figure3 ob2 = new Figure3(4.5.6);
ob2.Area( );
ob2.Around( );
Y/End main
1 //End class
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Pk le paxy java dal Laalips 581 -
SideArea( ) 4eas) ;5 e (55553 Area lgasd interface igals o

- String g5 (e el Ul amys

Jeb ¢ Aalall adlbae ¢ ( cDlkive @lyia  Jie) Box ciall o
double g5l o sas h gl@Nly W 322l yajey L 32l
Salely dgalgl 8 alill elats sy Area dgaldl Ging caall i
ilal daledll Gless SideArea( ) AWl a5 Susy o 4dyed
Cauall ezl ¢ Sing g5 e Jsate ) aliudy cOlaiuall (55155
gile Al Lyl

¢ Area agalsll @iy Box caall &y ((eSa Jiay) Cube caall
) sy Sung cainyai salely Agalgl (o alall Hlat asfyg
e Jatie M laalindy ¢ conSall uilall daludd) s SideAreal )
gle G Ll Gaall ey (String g5

Sl ailall Had Caal daaldll Asblaas ¢ (332 Jiag) Circle cuall e
astis Area  dgalsll Sisy aall  ldag  double gl e sasT
SideArea( ) Ul agh Cusy ¢ diyped salely Agalgll 8 Ll Gylat
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¢ Area  Agalsl Basys Circle cuall &y (358 Jiay) Ball caall o
Gl asl oy cadppitalels dgald) B Al Solats asdy,
55 e Jsade (M Lolinds 5,8l mhas dalie by SideArea( )
wgile (S cuall el String
oabe Y iy main pl) e sia TestArea 4aul sl cua o
bl Jla iy oy ¢ il e Jgaanly dapdU alsill olesials
GUIagaly b (e gl deliby GUI 4gals b oo

import javax.swing. JOptionPane;
public interface Area |
public String SideArea( );
}
public class Box implements Area |
private double L.w.h:
public Box (double L1.double wl,double hl) {
L=L1: w=wl;: h=hl :
;
public double getl.( ) {return L :}
public double getw( ) {return w:}
public double geth( ) {return h :}
I Implement Figure's interface
public String SideArea( ) |
double area = 2*L*w-+2%*w*h+2*L*h;
String output= "area ="+ areat+"\n";
return output;

|
Vi End class



public class Cube extends Box implements Area
public Cube(double L1,double wl.double hl) |
super(L1,wl.hl);
j
/I Implement Figure's interface
public String SideArea( ) {
double area = (getL()*getL())*6 :
String output= "area="+ area+"\n";
return output;

j
ViEnd class

public class Circle implements Area |
private double r;
public Circele(double rl) |
t=rl;

}
[l Implement Figure's interface
public String SideArea( ) {

double area =Math.PI*r*r;

String output= "area ="+ area+"\n";
return output;
y
public double getr( ) |

return 1
}
} //End class
public class Ball extends Circle implements Area |
public Ball (double a) |

super(a);
!
1



Il Implement Figure's interface
public String SideArea() {
double area =4*Math.PI*getr( )*getr( );
String output= "area ="+ area+"\n";
return output;

j
VlEnd class

public class TestArea |

public static void main(String args[ | ) {

double L1, W1, hl;

String javaString = JOptionPane.showInputDialog(null,
"Enter a value of L1 ", "My Area Example",
JOptionPane. QUESTION MESSAGE);

L1 = Double.parseDouble(javaString) ;

javaString = JOptionPane.showInputDialog(null,

"Enter a value of W1 ", "My Area Example",
JOptionPane. QUESTION MESSAGE);
W1 = Double.parseDouble(javaString);
javaString = JOptionPane.showInputDialog(null,
"Enter a value of h1 ", "My Area Example",
JOptionPane. QUESTION MESSAGE);
h1 =Double.parseDouble(javaString):
Box obl = new Box(L1,W1,hl);
Cube ob2 = new Cube(W1,W1 ,W1);
Circele ob3 = new Circle(L1);
Ball ob4 = new Ball (L1);
String output ="\n The result is:\n";
output=output+" \n Area of Box is \n "+obl.SideArea( );
output=output+" \n Area of Cube is \n "+ ob2.SideArea( )+"\n";

=N



output=output+" \n Area of Circele 1s 'n "+ ob3.SideArea( )+"'\n";
output=output+" \n Area of Ball is'\n "+ ob4.SideArea( }*+"\n";
JOptionPane.showMessageDialog(null, output, "My Areas ",
JOptionPane. ERROR_MESSAGE );
VIEnd main
} llknd class

tok b paal Java 4l PO T

Area( ) @ Laa ot e (g60a3 Figure aul (Sl interface 4gals o
. double Volume ( )s double

e ssingg Figure dgalsd) Giay  ( 350) Circle 4ol bl s o
gLy ) hy (54a)) ,had Caial) © @ Lea private (pald (plgatie
el e caall (ggings cdouble gsll (e Leaay (dagssally 2l shansy)
Glshanall (1) dedll 2w ualgdl Sl ¢ A Jal Adlall elaac)
Aol GSaTgBpilall dal e il adlig ¢ gale Sy A aldldl
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etigl JSa dalus Gluay Area( ) alid s Gy o Lagiyped
o 58 aaa leas a5t Volume( ) (S8 ) Ll ("5,K0 "

el Caall iy (g bgyaa) Cone 4anliSy Wik i o
¢ bl gLy Al Aalad) o liae ) il e 555y 5 Circle
salely dgalsll (B el jslady Cone  call sy ¢ ol S
Loy il LN daliall laas Area( ) @l asly Cam ¢ Lagdypas
v sl bagiaall sas sy Volume( ) aldll agss 5 50l
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salels Agalsl) (8 il G5la Cylinder  all asiis ¢ sole
Dlslaudl A dabiall Clony Area( ) alil sl Cumy ¢ Laghypes

. 2._'11}‘3...:"_-’1 paa lusy a8y Volume( ) r_é_aliﬂ C._ﬂ:d! Lel
=i il e (gotas VolumeTest 4awd (Sudy HLisdl lia o
o AL Cagiall e abel el esiysysn (530l ¢ main
dal (e ) ailsill clesind 5 gl Ll Cial Lad yya5 sl
Ay Gy . SO A e Al JISENU aaally daleall ey il

igals Gub e plall Aol GUI dgaly Gub pe il Jla)
. GUI

import javax.swing.JOptionPane;
public interface Figurel |
double Area();
double Valume():
i
public class Circle implements Figurel |
private double r.h;
public Circle(double r1, double hl) |
r=rl;
h=hl;
J
public Circle( ) { r=1:h= 13}
public double getr( ) { returnr;}
public double geth( ) {returnh :}
/I Implement Figure's interface
publicdouble CircleArea( ) {
double area =Math.PI*r*r;
return area;



}
publicdouble Area( ) |

double area =4*Math.PI*r*r;
return area;
J
public double Valume( ) {
double valume = 4/3.0%(Math.PI*r*r*r);
return valume;

}
tilend class

public class Cylinder extends Circle implements Figurel {
public Cylinder(double r1, double hl) |
super(rl, hl);
H
public Cylinder( ) {
super( );
f
Il Implement Figure's interface
public double Area( ) {
double areal=2*Math PI*getr( )*geth( ):
double area2=2*Math.PI*getr( )*getr( );
double area =areal+ area2;
return area;
}
public double Valume( ) {
double valume =Math.PI*getr( )*getr( )*geth( );
return valume;

}
}/lend class



public class Cone extends Circle implements Figurel {
public Cone(double r1, double hl) {
super(rl, hl);
}
public Cone( ) |
super( ) ;
i
/I Implement Figure's interface
public double Area( ) |
double s=getr( *getr( )+geth( )*geth( );
double sid=Math.sqrt(s);
double areal=Math PI*getr( )*sid:
double area2=Math.PI*getr( )*getr( ).
double area =areal+ area2;
return area;
}
public double Valume( ) {
double valume = (1.0/3.0)*Math.PI*getr( y*getr( Y*geth( );
return valume;

}

i /lend class

public class TestIfaceGUI {
public static void main(String args[]) {
double rl,hl;
String javaString = JOptionPane.showInputDialog(null,
"Enter a value of r ", "My Circele Example",
JOptionPane. QUESTION MESSAGE);
rl = Double.parseDouble(javaString) ;
javaString = JOptionPane.showInputDialog(null,
"Enter a value of h ", "My Circele Example",

s



JOptionPane. QUESTION MESSAGE);

h1 = Double.parseDouble(javaString) :

= - - —

I

I/

Circle obl = new Circle(rl,h1);

String output =" \n The output is\n";

output=output+"Area of Circle =" + obl.CircleArea( )+"\n";
output=output+"Area of shape ="+ obl.Area( )+"\n";
output=output+"Valume of shape = "+obl.Valume( }+"\n";
f;'*_________________________________________*;‘

Cylinder ob2 = new Cylinder(rl.hl):

output=output+"Area of Cylinder= " +ob2.Area( )+"\n";
output=output+"Valume of Cylinder= "+ob2.Valume( }+"\n";

Cone ob3 = new Cone(rl,hl);

output=output+ "Area of Cone = "+ob3.Area()+"\n";
output=output+"Valume of Cone = "+ob3.Valume();
JOptionPane.showMessageDialog(null, output,

"My Figurel interface ", JOptionPane.ERROR MESSAGE );
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Building Graphical User Interface

dadla —Y—4

Cilgaly olis b 2oLt ) Cagheall cpe At depans Java il pais
i giad) GUI Cigicia (e ayaal) glasind aki ity ¢ GUI Ayl pasiiaal
¢ Buttons 1)3¥s « panels <lssllls ¢ frames <Ll ) Jie s e
Gealiag o text  Areas el Glaliay o text fields aidl Jsdag
« check boxes LoVl 5ulia; «Combo Boxes daball ofjlall
scroll  aaill dlay2ls « menus Asalls « radio buttons [LAN i3
o aadiuall Elgals el Jal e ( tabbed panels a5l sl bars

java.awt Les a8yl Lsayll Jal e pfieys Java 4al Ui aa g
o pasisall cilgals ) javax.swing s ( adiasd) e cadalanll cilgaly )
sl A Laebudn Al Slealdly Caginall (10 dc sans dain JS ey
C Al aasiial cileals
Aayud) 4 pal) ciliglall (any —Y—1

Ssiy ¢ Java GUI daap cilislad e Juaill 1aa 8 Captin
cllall ey et el BN ey ¢ GUI sualic e ala JS 2
¢ daghaally eI Aoy ( Gauill) daphadill 5)03) xaly ey ccontainers
JEEYy ¢ cdlbiully ¢ Jashall ) Jie dpuighl JISEYI o) LS ol
. ((dashall Slaaaiag ¢ polygons Slelisally «pals#ly cdgslian)
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Laild ¢ 4355 Agaly el pealip S A0S e Capatlly oLl )8
el i A Caghaall HS3 ae el jualiall bl e oyl giin
cAdyall Al jealic (V-9)dsand) Gaus - Clealsll ol xie Liaih Al

wiall ) Lgealadlin) 31y o)
JTextField padiiall (18 (pa i Jli) uad Jia
JLabel Cull pal paye | (AEY) LY
JRadioButton Jealic dc gana o jealc L) JLbal 3
JCheckBox salie Ao gaza ga JSI | juale sl sl 3 ptiea
JPanel ealiall (ja 336 asend il
JComboBox s JS o jusliall (e 220 psead| lia jL (3 paia
JPasswordField aadiuall U8 (e Jiaal) Gadll glid) | g el AdS Jia
JTextArea sl e (e (58 i J30) el dalic
JProgressBar e Glac ol ekl paiill Ly 5
JButton 4de Liall die (e jel 2 JJ
JList Al 85 e jealiall (e 200 arens Al

Adsall ) jealie Gan = (V-9) s

Java GUI <liudss daa 3.9.:.'1‘9 =Yi=1

EDE N A el padt ) & galy) Aadill Cagheall ot (5 Sy

e

Container Classes 435lall Cgiall
Helper Classes saclual Gigaall @

Elementary Classes bzl Gajin o
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( JApplet 5 JPanel 5 JFrame ) Jiae aylall Casiall aadidy

Graphics ) Jie saeluall Cagieall aaiinds ¢ 5)a] jualic aua Jal o
s—aliall 18 oy ( Dimension s FontMatrics 5 Colors Fonts
ealic Cagin Ll .+ Leaa i (lSa aaasy GV auy daf e cilyglally
sJLabel s JTextField s JList s JButton) J—5a 235 ol 4_4al,

s JComboBox s JPanel s JCheckBox s JRadioButton
(e Alida Cagia a5 JMenu s JTextArea s JPasswordField

el baidl (V-4) IS al ey . JComponent —ulul) Coall
. Java GUI daey lede aaiad Al sae Laally 4 glall Gagiuall

package

Classes in the pava nwi
LayoutManager

{ ] . Heavyweight
| J, _________________
. , | petereny ||

[E728 4ol T i I (LT N EZTIT
i I
| 1

<>

—](‘mnprmwrrK}—{ (‘untn.im.-rM—,l—I Window K: Frattie 4 — : I
: - |
|

Font

il
- o [ e wm AW i
...... l L._ Companen Swing Components
| \ 1t the javex swing package

Lighiweight

sac Laally Ay glad) Cagioall ajell Lalaaall g — (1-9)
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dgglal) ighuall =V —¥—1

Frame s Dialog s Applet s Panel s Window s sl
ealic as cagiall oda (SaEl java.awt dajall jalia] Ggla Caslia &
JApplet s JPanel s JFrame isiall slasnil e javax.swing dejall
c Agglall Cagiall (Y-4) Gans « JDialog s Container s
e pladid dgg ¢ jealiall aaead Jaf e Container cial) saiin
G5 Leat s paliad) s Jal e Container duslal) (e Lulastl) JS3
o Lagr el aailly GlSall
Siazy . ()a) 834 Garia gaiiay (S ¥ 33U e e JFrame cially
Aajall Aagill A pal aritiasal) dgaly pualic Jasd A dglall Caall aa

. Javax.swing

Classes in the javaaw

—  Ihmension
Layenrth Fan.-r,wrl pickage
Heavyweight

| Fom 1

e

—| FamtMetrics

Color | —1 Panel ]<]—g Applet |1

<=

i —@J.uﬂﬂ(j— Container i-—d Window i Frame K:-—--——-f—
' . |
(k| o)

L2
L SO d

I Objeet K]

5 i—{.f('!}ﬂyluuundﬂ-' TPanel | St Corpotieiiis

o the jovastswing package

Container classes
can contain other Y \

GUI components. Lighueight

Gglall Cagiall G — (Y1)
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ple ISy aaanid (3380 i ) Al Gedia e sle JDialog wiually
o235 Jaf (pa ol pakinall (a Adlin) ilaglua Jliiad Jaf (a A 303
- Lo Dda g8y (o A
iy Lidle caagy . Applet ciaall e o8 Cia JApplet cimally
. java.swing dajall e ade; Java zaeps pia Jal e Applet caall
sealic Jas dal (e pa3ind Ade pe ls oo 3le JPanel dially
salicg jsally bpladll sy Jal e pasiny 4 LaS ¢ padidl dgals
c AN sl
836 Lusall Ligiiall —Y—¥—1

sColor 5 Fonts Graphics) J—iesacl _wal Cigi all )
il peoaan Wl daim g ( Dimension s FontMatrics

sl gailiad Ciiay Jal e igiuall 3 aaaidy « Component
- Walaly pastul) Bl g5 Ll asml) (g5ina i GUI

asaaill aney Jal (re ansy (s5ine 228 3paa Ciia Graphics cisally
csae bl Caghoall (Y—4) JSAN (s Aasedl JISEY1y Lo shadlly

I aaat S alsindiy « GUI ywalie sll o Color ciuall Jalats g
apad iy ¢ JPanel 5 JFrame Jia jaabiall 4l s d¥1 Al
AR p gl e e geailly JSEY Lasladll ol

caill Jal cre daivedl bghall 3023 Jaf o Font ciwall s23%.5
e GUI jualic e dalisdl o gl

e Jsmanll Jal e 2338 ) 3y a0 i a FontMatrics cially
o Bl patiliad

s g e paill gl (e Dimension call il
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—i Dimension i Classes i the ot
Larveurrd i | package
Heawvweighi
-I Font ] !
Pty
Object K} 1 Calor | —l Panel K]—l Applet I’d : I J:\pplcll :
| |
[ewe] o
Pt I |
-t (] e Ky Sl i <] o T | |
- I |
q L oiadog | |
| \] 1 |
4 Llca et 1
IJCmnpom.urrK]_t JTPanel | Swing Components
The helper classes are not subclasses of in the javax swing packige
Component. They are used to descnbe L4

the properties of GUI components such
as graphics context, colors, fonts; and

Laghtweight
dimension

53 Laal) Cagiaall G = (F-4) JS21

Swing GUI aadiual) 4galy walic —£-4
igalgll Gigta pasend —ulul) Ciall Component <aall Jiay
iajall jealic asal L) Cuall JComponent cuall Jiass ¢ 4 sall
Y a3y s cia ga JComponent ciall of La . javax.swing

- 4de gt oL Jal e new Jcomponent silull aladiol agkins

o Sll3s g Java dad pladinls A e Agaly il ol asiin Y Ll
Clabeall ey kil g ansy ¢ jaally 2Ky J¥1 o) Jao U4
Swing axdiedl dgaly jealic (€-9)JSE) guus . assduall Ldasl )
. GUI
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JCheckBoxMenullem
~[IMenuliem Kj——li-'vimu |

—t—[Button | H{RadioBunonMenulien]

Wﬁ(j— TCheckBio

; — —|/RadioBution_|
o T
—Iﬂ'ﬂﬂ('ﬂwmu‘m k |— JTextField TPwswardFistd

[abel | [IList | [IComboBox | [fPanct | [IOptionfane | [TScrollBar | [Sfider |

[rbbeaPunc] [FSplitPane] [TayeredPane | [FSeparmor] [TScolipane] [TRooPan: |

<t

[Tootitar]  [IMenuBar] [TPopuphtenu] [IFileChooser | [IColorChooser]| [TToalTip)

[Trec] [omable ] |ITableHender]  [TintemalFrame] [Progressiiar  [TSpinner |

Swing GUI aadidl dgaly jualic fun— (£-9)J82)

il e geiagy Tdentity 4amd lina (129 )JUial) 3 malipdl s
ablug Lﬂ""b“‘iﬂ ¢ Agals dblug janlly 408l ) JA) A Cua main
- Ll dgal

(1-9) Jla
import javax.swing.*; -

public class Identity §

private String first name , second name ;

private int age;

private String identity;

public static void main(String args| | ){

Identity wind = new Identity ( ):
wind.first name = JOptionPane.showInputDialog(null.
"Enter your first name: ");
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wind.second name = JOptionPane.showlInputDialog(null,
"Enter your second name: ");
wind.age = Integer.parselnt(
JOptionPane.showInputDialog(null, "Enter your age: "));
wind.identity = "First Name: " + wind. first name + "\n"
+ "Second Name: " + wind.second name +"\n"
+ "Age: " + wind.age;

JOptionPane.showMessageDialog(null, wind.identity);
System.exit(0);

VI End main
WIEnd class

Al Clealdl o Jeanin malipll 205 ey

Caall aadid Jal e @lly; javax.swing Lajsdl alyiuly e ) s
P Cauall 138 ey Cus ¢ A pall daayll Cagioa sl gag JOptionPane
paddiasall mand Ao 3330 Hlgdal e Jysaall showInputDialog il
Ul lel) 428ds s showMessageDialog ali) L. dies dad Jlanly
sl L
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@.41.‘;_),;!1 i elgdl I S @L':all laa ¢ exit(0) @Lﬂl e Lal sl
wiaall t.ﬁ dgmga ghg s 'EDSL'J_H ﬁc_al_u.}l! ‘_‘é.};i_..ud._'\_’.ﬁgj ¢ dla C_,_)_'Jh_j
. System

: paiiusall Agaly b U] oLi) RS 255 o Ciges

Frames <y} —V—¢—4
igaly ealic Jany Ul ) asdiadl) dgaly el Jal (o lias
AL Cpa Llell Ayl Al 8 Localgil SULY1 (e g ¢ padiudl)
Jsaal) e el A58 Cun (0, 0) b Wel) Ayl gl il s
¢ Jal) (W eV Gy penall o dadll 3y ¢ padl (I bl e X
dal ;e JFrame caall o setLocation(x,y) sl aladinl Sy,
gl paiags aslill 138 2 Caas ¢ 4 agg AN IS B LY age

AL e (X, y) lBlaadl Galsall IS 6 HUaS Gladl 45l
a3t G javax.swing 4eiall 2 350 JFrame il o Lags
sdgd Aalll Ggiall auan Jand A (Javax.swing.*) byl 5)le
Alaaiul 5%y . JFrame Ciall Led Loy zalipd) s fann dalic daal)
. JFrame caall ‘pa (gage L) Jal e cpdll) ol
igaldl Jre JFrame (aye <L public JFrame( ); SWl asd )
- Olsie Oy Al
Jiay gyt cLwpublic JFrame( " Welcome" ); AUl 258 .Y
Olsadl gyl o Glsiall 1 jedass ¢ dtam Glaia Ll dgalyl
da>d {3___11.‘1]1
. setVisible(true ) mld) slesinl 23 Sa Y1 el Y O
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JuSs (500 ) )Ly aye fream.setSize(500,400) bl 2aay Q
225 e setSize alall ardios o 1y ¢ Jous (400 ) 4elis
b 4l il lgiall Syl (e i Cumy Y] dals

Component —uall 4 Jlé)x setSize 5 setVisible gualll ) Lay Q
. Legh JFrame —aall ld Sl ¢

2 e Ll ) U @e) die i ol il SN Gl s, O

@y
window.setDefaultCloseOperation(JFrame. EXIT ON CLOSE)
. _}Llﬂl e Ll ;-._.,I.igs (2_ 9 }Ju! E—éﬁ}

(2-9) Jta

import javax.swing.*;
public class MyWindows1{
public static void main(String args| |) {
String statement =
"Hello Mamoun Younes! My first interface.";
JFrame window = new JFrame("Welcome");
JLabel text = new JLabel(statement);
window.add(text);
window.pack( );
window setVisible(true):
0. window.setDefaultCloseOperation(
JFrame EXIT ON_CLOSE );
11. M ERd main
12. Y//End class
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Pl Dbl Gas )50

eliy dal g paanld g javax.swing  Aajadl i) a3t 1 e

Nayey il 1) VIS &l dgalgll jualic

ey amyadl 134 ¢ JFrame Ciall (po window Liag Lie : § )

e AV Adal puabiall ddl) S Al At (33U ) dgalsl

o g hpaall Al o385 ¢ A e Alidu Gl (SL ) L) e 28

c Ll lgiadl day pi

¢ JLable caall o (4 ) d5a¥ 4 Lo text Lag Lie @ 6 lawl)

paiisall jediae (M el il Adjae Alule ciall 13 Sl ) Gy

3L ) text yuaiel) ALzl Jab e add aldl) Leaasd : 7 )

- @lal Ld | a3l window

G e (A pack ) elesiul geay zalijll 285 Ulgla 13) 1 8 el

lasns s ) Adplall odh aadiod (Gl ¢ L Lgilgie agyd ) 53U

o g 3agagall ClisSall Juamiall paal) Gilia A (e 33800 Casliall aaal)

el Jaf (e true Ll o setVisible il elesind 23: 9 aud)

- (336 ekl &l ) window (s pll

1aas Ja (s setDefaultCloseOperation alall Lexsiul :10 )

Guaa 32800 Ba) L) e andtiall baias Laie window saslil o gl

s Ul @l aad L g

bim 13 338l $e) 2 o : DO_NOTHING_ON_CLOSE Q
L e Limapshalill (S e) 2ty BL2Y! 5y e aadd Ll

-windwClosing
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HSIAN 8 an L Ly siall s u: HIDE_ON_CLOSE Q
< Bgaaa AN lse Al

580N 3lea jyatugsidlill sas . : DESPOSE_ON_CLOSE Q
o g danadall

plaaiily Bulll e Aledll mgpall Sus : EXIT_ON_CLOSE Q
. System.exit il

A setSize(400.300) ) aaxis LY Gaje apaat 2y Ledie

Jiw (e ¢« JSy (1300 ) aclinyly Jus; (400 ) = JLBY) (aye dasy

bl Cadasy ¢ (259 ) JEa b melipdl ) aslilh Capias GUALL U

- AN Agalgl yaall eyl Jaadll 138 (3- 9 ) JBall n ¢ pack
(39

import javax. swing.*;

public class MyWindows2 {

public static void main(String args| | ) {
String statement =
"Hello Mamoun Younes! My first interface.";
JFrame window = new JFrame("Welcome");
JLabel text = new JLabel(statement);
window.add{text);
window.setSize(400,300); // foxil Lis
window.setVisible(true):
0. window.setDefaultCloseOperation(
JFrame.EXIT ON CLOSE ).

B W —

s SOTE S A

L1 W End main
12.Y//End class
t A 2l Je Jeanin maliyll 345 e
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Hello Mamoun Younes! My first interface.

DY) ) ealiad) Adl) —Y—£-4

Lable 48y 4y add ) aladiud 448 (3= 9) JUall s L,
Al saie o Al add all DDA e LSy ¢ Al sl )
¢ Al 33800 ) JaB 0S5 Y pealiall Adlia) o) L anbiie cogbuly 3380
a5 s« Container Component  sla jaic () ) 0555 23 Laily
Top (oY) ssimall cilygla oa Lgie Lingy La (5815 ilyglall o153l 502
Oe g5l 18 < IDialog s JApplet s JPanel : Jiw Level Container
) 488 (4= 9 ) Jidl G Al peaie ol gsms o oSa @liglall
(oY) Gakill dgals N Lable 43y ¢ ai Jang ¢ )

I[Add components into a frame
1. import javax.swing.*;
import java.awt.”;
public class MyWindows3 {
public static void main(String args[ ]) {
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5 JFrame wind = new JFrame("Add Components Into"):
6. JButton btn= new JButton("Click her");

7. JTextField textfld = new JTextField( );

8. JLabel Ibl= new JLabel("Enter your age");

9.  wind.setLayout(new GridLayout( ) ) :

10.  wind.add(btn);

11.  wind.add(textfld);

12.  wind.add(Ibl);

13.  wind.pack( );

14.  wind.setVisible(true);

15.  wind.setDefaultCloseOperation(JFrame.EXIT ON_CLOSE);
16. Y/End main

17. M/End class

:(-,;Jt'ﬂ! @‘;.“ = JMC"LU"” A8 dic g

B 1aa L saaall palgl) 2 )

Lyl pae andies LsY o javaawt Al ahiud a5 1 gl

Y e Gat Giguy ¢ 9 el b (i)

P (pah—el) Al 5Ked Pla i 51 6,7,8 s
< JLeble , JTextField , JButin &l . Ibl, texfld, btn

il

o Gpeaiil) elyne 55 8 e e Giaai Ciguy 1 9 )

I ABL AN (e )l Sall dilals oz 10,11,12 slaud)

- wind 38l e ) Leay ety Lidd
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Layout Managers (aswdll g)da —¥—£-19

a9 laldl LS (yan (4 9 )JBall itd Bl el e Gaanill i
9 wind.setLayout(new GridLayout( ) ) ;

P JAN e a5l (s praliyd) 25 Nic

¢ JTextField sl Jisg JButton("Click her") 3l seba ol Jlgaall

Laily el ol LagiSly wind 38l 1) «idlia) o3 28 Lagia JS () a8l 3

BYCUNEUNNE LI WUTI PRI K1 I [ WON JCT" S DN S I AV - S

(aa Java GUI alie aiaj o5 Ledies . Layout Manager Ge.oll

1Y+ Lea s Lealatiy Aglall o) Lalil) Gasiil) 3l s anie Ayl

ealiall sladly ainge 23085 (ge Jypanall ga ((Aggla ) 3380 Grodll s

t Jlpadly L (Apgladl ) B3N o3 ) il 5 S

¢ Gl e N ol Jasiag ¢ pealiall (i dage 5 13 —

e ) egalll gpn paliall sladly aaimge Taviimy s o Sy Ja =
¢ Gawsll

2% (g1 ) aaliall (Baui dlee Lide Jeld Gratil) juaa ) a8l 8

Aabaall Bt shaa o oyl agedall 13 mum gl ¢ (Ll Loease

s e Java A g Al
— FlowLayout - GridLayout - BoxLayout
— BorderLayout - CardLayout — GridBaglLayout
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5380 ) gismiy « Buttons hN) (e ddgieas JEI(5— 9 ) Jtall Cijay
E?jhﬁn@MM&gﬂﬂ‘jhrmgiwaaﬁjt?Uﬂ!
G Y U 1 3w vie . Labad) el o)y aal dalaly 306N o )

L Al 338l e sl

import javax.swing.*;
import java.awt.*;
public class MyLayoutManager {
private static JButton btns [ | = new JButton[8];
public static void main(String args[ ]) {
JFrame wind = new JFrame("Layout"):
// Here we will add Layout Manager
for(int 1 =0; 1<8; i++) |{
btns[i] = new JButton(Integer.toString(i));
wind.add(btns[1]):
j
wind.pack( );
wind.setVisible(true);
wind.setDefaultCloseOperation(JFrame.EXIT ON CLOSE):
W End main

WiEnd class
2 AW Al e Jeanii palijll 345 die




FlowLayout (gl use —\-Y¥—£-1
FlowLayout (sl yiie aghis ¢ 32401 _aliiy) Goasill poe s
¢ 4 Cipeial (2 il Gy Cpall ) lesd) (e Lty pealiall Grutiy
G Al aass BSays . s Hhan 1 jualial) i hall g Levie
PRl gl ol Aaaiul pealiall 33ae Lg e
— FlowLayout.LEFT
— FlowLayout. CENTER
— FlowLayout.RIGHT

ralgll Baesill paaa saay @20 JUN i (5-9 ) Jlal ) capasd]
(6-9)JEall & minge oo LaS ¢ lguiifiy jualinll Gaadi 8 4aladiu)
wind.setLayout(new FlowLayout( ) ):

i .
import javax.swing.*; (6-9) Jta

import java.awt.*;
public class MyLayoutManagerl {
private static JButton btns [ | = new JButton[8];
public static void main(String args| ]) {
JFrame wind = new JFrame("Layout"):
// Here we will add Layout Manager
wind.setLayout(new FlowLayout( ) );
for(int i =0; i<8; i++) {
btns[i] = new JButton(Integer.toString(1));
wind.add(btns[i]);
j
wind.pack( ):
wind.setVisible(true);
wind.setDefaultCloseOperation(JFrame. EXIT ON_CLOSE);
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{// End main
H/End class

(6= 9) Jusall 3 ) jlad) 5Ll ey 13 ¢ 83U s ity Ladd 13,
e o Badl s L wind.pack( ) o~ Yoo wind.setSize(180,150);
L 1Y) aalye a5 Bale s o g Ganstl

wind setSize(200,105);
Linas sy LoV ol Badlis ¢ oSee an €1 Y shall) 5 aKs, Ludd 1)
Gl e of gl - U IS b mimge 8 LS Ll rlall paally

o pealiall xudall aasll e Lilsy FlwoLayout
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Lol L Jls la s |l ez

window setSize(600,300);

FlwoLayout( ) 3Ll JsV) Jassgll (DA (ya jealiall 313lae apaa Li€ays
-l LS5 LS A aal aal 22y o3
— FlwoLayout. LEFT
— FlwoLayout. CENTER
— FlwoLayout. RIGHT

(e A LA, LGN Aileall apand Sy BN Ll DA (e iy LS
ot 3368 Pixels (oSl 5o dalall o3a off Lade ¢ pualiall oy casi il
wind.setLayout(new FlowLayout( ) ); _kad) Wasii) 13 S
t S hadl
wind.setLayout(new FlowLayout(FlowLayout.RIGHT,20,20));
Al Ailse pe Agglall daally Guad) ) Leililas A jealiall o ey 138
A (7-9 ) Bl maasy - 20 pixels Wylais jualiall o Al SLE
Y gyine dngd M8 (M T e eladll Jans 51 Aol Gty zealiy
FlowLayout el 20 3ig
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import javax.swing.*;
import java.awt.®;
public class MyLayoutManager2 {
private static JButton btns [ | = new JButton[8];
public static void main(String args| |) {
JFrame wind = new JFrame("FlowLayout ");
// Here we will add Layout Manager
wind.setLayout(new FlowLayout(FlowLayout.RIGHT,20,20));
for(int 1 =0; 1<8; i++) |
btns[i] = new JButton(Integer.toString(i)):
wind.add(btns[1]);
;
wind.pack( ):
wind.setVisible(true);
wind.setDefaultCloseOperation(JFrame. EXIT ON_CLOSE);
Y End main
Wiknd class

t Ml Rl e Joanie maliyll 368 v

GridLayout (Guaill pie—Y-Y-¢—9
((Bshind) Sod Gratt 385 paliall GridLayout Basll jae ol
Gl paa Jangy o Al 3 82acYy i) are 30a3 A IS ae
Saa 3o (3 bt asiy ¢ ddi paally jaliall aea GridLayout
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Oradl (A bl e A8 8 jualisll sy siys . Baee Yy Sl (e
oy gy e ) Lo GBI S A ) Ji G OV el e las uay
P ols 426 GridLayout caall elfiayy o dwds Lailial caifi 385 paliall
public GridLayout( int rows, int columns, int hGap, int vGap) .)
e a5 il ae GridLayout cuall (e a2 (e o LBL a0
O A ganlly LY Clpnil) sae 2 gaas Al ¢ saacYly Hla )
(38U ) Aglall ) Ailadl jualid)
paye Wik 258y public GridLayout( int rows, int columns) .Y
34l ¢ saae¥ly Sl ae 3085 301K e GridLayout <aall o
((0) sieo Aagll SUI 138 8 D5 sanll AEY) sl
Caoall (s aye eLiil agd public  GridLayout( int rows) .Y
. g Cia (aa baly 13see ¢ 5y GridLayout
OSar Y (ST ¢ heall (ool 3aee Y 2te ol sae (6K o el (e
A 1Y L ads gl o jiiall gl saaeYl ey Sl s 00K o
A 2l s Sy ladie ¢ 0 el e 32aeY) 22 Hlhud) sie Jaua
J8 (e JaE K2 jiiall golos (2N aadl a0a% Laty ¢ iall (goluy
. GridLayout Bl juie
Sl ae Baasg e jualie 8 e (go0at digiuan Wyl LS 1) 1 Jliia
a5ty laaie { GridLayout(0,3) } 3 4asll saeel) sae Laas; () Aaslly
rn @iy e A5 0 eef A0 £ Lisk GridLayout (el s
ey sl se IS 1YL Gipeaie e A Shadl giiag Suny Aol
(siabla) saadll oo bl are 05 bade il golay Y s2aeY)
SE JSy Gt e ashy ey Hhaud) e Culs o adf gl ¢ lanaal
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. Baacy) dac by

By bl Al laaay ¢ pualic 8 o (g5ind 4 ghuan Ll oy ; Jla
oasacs sl eyl oLl GridLayout el yae asis aie ¢ saael
paall e Bilsy o) GridLayout Guall joe o) ¢ HAT e gl Laié
asld o S Baaaely phal) dae soan Sy a1 1Y ¢ pualiall el
Ol 338U slad 5us5 513 Wl L el (il e jealial) jis ae s
Sl (8-9 ) Uil maagyg e duaalall psall 230 Laslesl i )3V
Gsina dagd (I8 I 1 e elandl) Jaad il Gl iy raliyy 4,68
. GridLayout (el jaa 3iy UaY!

import javax.swing.*; ( 8_9). Jba

import java.awt.”;
public class MyLayoutManager3 {
private static JButton btns [ | = new JButton|[8];
public static void main(String args[ ]) {
JFrame wind = new JFrame("GridLayout ");
// Here we will add Lavout Manager
wind.setLayout(new GridLayout(3,3,5.5)):
for(int 1 =0; 1<§; i++) |
btns[i] = new JButton(Integer.toString(i));
wind.add(btns[1]);
i
wind.pack( );
wind.setVisible(true);
wind.setDefaultCloseOperation(JFrame. EXIT ON CLOSE);
W End main
WIEnd class
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o ) saill e Gngacy 4 il Lagiy

Gilall JBall 3 il ) Gassiiad 13

wind.setLayout(new GridLayout(3,3));
saacf A5 pland A e LisSa Agiian asia )3V aye A 4l
o QB gl e Dpagas s A g s

Gladd) JEAl 3 ) el Geada 13)

wind.setLayout(new GridLayout(4,3));
Q33 Oasaey slamd Aap)l (e 43580 Bgiamn i JhY) g s 43l
p M il e g3 peey L g
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wind.setLayout(new GridLayout(3,3));
G Y Al wind.setSize(300,300); L LS 538Ul aas s o
-wind.pack( ) :
Qs saac ANy Hlud A (e LK Wsiiae Gaca S5V (pe fi
sadll el sl 2ET L) sl RS Asecy A igad

: qll.'d'l
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BorderLayout (Guilll jis —¥-¥-£-4
JDialog s JApplet s JFrame bglall e JS1 oalil) junall ga
P sb Bhlie guea ) 33U BorderLayout (suall yoe audys
East @il -
South wall -
West all -
North Jldll -
Center (lawsll ) Spally, -
ALl alaas b BorderLayout el jaa A paaliall ddlia) S5,
p At il sl index 2asal) Jie Eus « add(component , index)

—BorderLayout NORTH - BorderLayout. SOUTH

= BorderLayout. EAST - BorderLayout WEST

- BorderLayout. CENTER

Gl gy el 83 3 al e Ul sl 0 s ol dass gy <
: BorderLayout

1= public BorderLayout( int hGap , int vGap )

syl 230a3 AlS4) 2w ¢ BordreLayout ciall (e aye o LaSL aglig
¢ el g iy A

2 — public BorderLayout( )

A8 ssadll 1083 50 « BorderLayout caal)l e (mye Ll 2585

. _)...atuﬂ u_.}u Ee.'l_g.aﬂ._g

R s 2



Lol ¢ (3Saa pud 81 S 45380 Aabaiall ()8 33800 5085 2
Jlatll A 3a5apall pualiall apkinds . daladl Cas sadiiud 558V hlid)
Gl 8 5asmsall yoalial) aidais Laiy Ll saal) South wagialls North
o dsnsd) suaiall adiig aals . Liagee 20all 0 West (il East
A peabiall e sde Jaf (e Lases s Ll saall Center 3854l

« BorderLayout sa JFrame J )8y Guwiill pia ols Lish
aie (o ST AL Sep ¢ mypia JS8 s23a3 ) (g pall e e Y
@M 54 Adlaidl Gl ) aiilin) o3 paaie Hal Gl ¢ lgs Aahid) e
Jand ) dsed Ciiny zraliyy A0S U (979 Bl praingay - el
sina32 il 1 Center 5 West 5 East s North 5 South el
BorderLayout (Gatll naa G UaY)

(9-9) Jta
import javax.swing.*; -

import java.awt.*;
public class MyLayoutManager4 {
public static void main(String args| ] ) {
JFrame wind = new JFrame("BorderLayout"):
// Here we will add Lavout Manager
wind.setLayout(new BorderLayout( ) );

JButton north = new JButton("North");

JButton south = new JButton("South");

JButton west = new JButton("West");

JButton east = new JButton("East");

JButton center = new JButton("Center");
wind.add(north, BorderLayout. NORTH) i1
wind.add(south, BorderLayout. SOUTH); 12
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wind.add(west,BorderLayout. WEST); /13
wind.add(east,BorderLayout. EAST); 14
wind.add(center, BorderLayout. CENTER);  //5

wind.pack( ):
wind.setVisible(true);
wind.setDefaultCloseOperation(JFrame. EXIT ON_CLOSE);
Y/ End main
WiEnd class
C1,2,3,4,5 s 8 ALY 5 ddl) cudd

S el e Jeanio gealydl i xic

) BorderLayoutlsil=
| Sy
West | Center | East

Silall JBall 3 Jal Sl Lasasod 13
wind.setLayout(new BorderLayout( 10,10) );
: ,#.'!m| @.:LH e Jaaiy

o 3 B ke



o= «abiay  BorderLayout <uall mlidladd ol o) a3l
LuSay Eua GridLayout 5 FlowLayout  (uiall alill add aslall
. BorderLayout pasall (& jaliall 2lia) (lSa 2aa3

¢ A2l lalud) ges Jedi Cuny ualiall g (gygpal) o
ol i laae ala i cael o8 malipdl e East 3 caba 25 13
o LS East Aaluall Jady S dggall Ll e 204 23 Center
p S JSED b piasa

Gl JEall 3 el s liessiia 13)
Sl e Yoy ellyg (338U aaa s ) wind.setSize(300,200);
Sl zall e Jeasis | wind.pack() ;
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CardLayout Gudlll pia —¢-Y-—£-1
Bed SUSal e 2ae aung CardLayout  Gewdlll jie oy

ey« liadall ada (s JE) A5G pe ¢ il U3 o Liany Lpaians
pasius Lild () aW) il I QDU ¢ Lime daal 6 b3 52y A0k
Pl ga,

o eyl dmkall ) Jesy) Jal e first -

C A Akl ) Al Al e JEN) Jaf e next -

Al dghll Y Gl dadal) e JEs) Ja e previous —

oY) dadall ) JEsY) Jal o last -
ity Lad Cua ¢ CardLayout Gatill juie iy Jall (10-9 )JEa
« JPanel aall e dagla 8 Lagia Lniags JButton caall (pa e
. JFrame iall a me ) oiaslall B il

import javax.swing.®;
import java.awt.™;
public class MyLayoutManager5 {
public static void main(String args[ ]) {
JFrame wind = new JFrame("CardLayout"):
CardLayout cardManager = new CardLayout( );
Container cont = wind.getContentPane( );
cont.setLayout(cardManager);
JButton first = new JButton("First");
JButton second = new JButton("Second");
JPanel panell = new JPanel( );
JPanel panel2 = new JPanel( );
panell.add(first);
panel2.add(second);

MO 00 5 chil gk L9 b

B
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15. cont.add(panell,"First Panel");

16. cont.add(panel2,"Second Panel");

17. cardManager first(cont);

18.  wind.pack( )

19.  wind.setVisible(true):

20.  wind.setDefaultCloseOperation(JFrame. EXIT ON_CLOSE);
21. W/End main

22 WIEnd class

: q_'ll‘.'yil @;’..FI ‘_‘l;:. dm&.ah)ﬂ‘ 24T die g

P -y &
oyl aladiul cont 338l myal Bawdll pie e 58 laudl 4V
rall e et s adl o 6l b Cajedl; cardManager

. CardLayout

caall cpapanel2 s panell gigls canpi 23 125 11 gl 8 v
. JPanel

ofslall M second 5 first oyl Wil 14 513 gpladd 8 v
2oall e panel2 s panell

) panel2 s panell Giaglall il Lad 16 5 15 paphadd) (B v
JSi panel ] dgglall cameoal JSEM 1aghgc cont Al Ayglal)
Al Akl )< panel2 dgslally Y Addall

Clpme 8 Al dadall apst Jaf e first ol Lexiiul sl v
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GridBagLayout (gl uss —0-Y¥—£-1

Gl 6 g ey lades 2KY) GridBagLayour Gl e ba)

Sl e Ao gana (o Ailge AS0E paia Al i sl ped A

e a8 aan a4l Y) GridLayour Geasl) e ands a3 ol ¢ saae Yl
Ol By pualls ad il LS ¢ 3g0e o) s e ST e Sigy sy peaic Jas
Cra abidg o Ky 30aeY) pmpe SIS ¢ ands gl Sl aseal 05
Gl o3 o JUN (11 9 )03 miagy . >aT o 35 e

M0G0 S B B R

— — — — — — p— —
o -l I o e

. GridBagLayour

- =
import javax.swing.*; ( 11 9) Jua

import java.awt.®;

public class MyLayoutManager6 {

public static void main(String rags| | ) {

JFrame wind = new JFrame("GridBagLayout");
GridBagLayout grid = new GridBagLayout( );
GridBagConstraints  gridConst = new GridBagConstraints( );
wind.setLayout(grid);

JButton btns| ] = new JButton[5];
btns[0] = new JButton("Welcome");
btns[ 1] = new JButton("Hi");
btns[2] = new JButton("Bonjour");
btns[3] = new JButton("4 e ;5 aSile 23AIM):
btns[4] = new JButton("Guten Tag");
gridConst.gridx = 0; gridConst.gridy = 0;
grid.setConstraints(btns[0],gridConst):
wind.add(btns[0]);
gridConst.gridx = 1; gridConst.gridy = 0;
grid.setConstraints(btns[ 1],gridConst);

= 3 i



20.
21.
P
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.

34

wind.add(btns[1]):

gridConst.gridx = 2; gridConst.gridy = 0;

grid.setConstraints(btns[2],gridConst);

wind.add(btns[2]);

gridConst.gridx = 0; gridConst.gridy = 1;

gridConst.gridwidth = 3;

grid.setConstraints(btns[3],gridConst);

wind.add(btns[3]):

gridConst.gridx = 0; gridConst.gridy = 2;

grid.setConstraints(btns[4],gridConst);

wind.add(btns[4]);

wind.pack( );

wind.setVisible(true);
wind.setDefaultCloseOperation(JFrame.EXIT ON_CLOSE);

. YIEnd main

35. W/End class

1 G Al e Jeanin gralipll Jdis xie

gridConst.gridwidth = 2;
—EiEE =



gridConst.gridwidth = 1;

i T

Loy ¢ GridBagLayour sl (e mye clai i 6 jhaudl & v
il e iyt hpyal ) g a1 il
wapadl 1aa o 7 phaudl 8 a4k Liad g3l GridBagConstraints
Al 2 aal gl ¢ogrid Gyl e jaaliall aiagi 488 LAl saay
Pla e iy o Lo uaic L paasios (1 ((3gmanlly sl )
pladl aa ¢ il 2aas SN gridy 5 dgesd) 3023 AN gridx @ sl
il QLS 1 e apaaty Ul ey LS ¢ iaall (n Ty oyl 0
s gridwith o alal) Pla e dda e p 8 o le pngin
. gridheight

lhasa 15 haadl a5 0 ShiV) oe dae Cagpaty JU Taa 8 Liad 2l v/
Laiad Waass « 0 shaudly 0 3geall <3 2080 e gridConst szl
. btns[0] L3l I Leapadl 1o

25 sl b Ll 3l ae o Y A Jal e sl 038 Uy S5
4l &g aridwith &5 gridConst (ayall 4dla) 4nals L
sl B e sadi patad) o) )
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asld ¢ Ll asilial a3 o3 Aall Aalis JalS puaiall 2ah o Laji 1y v
P AE) ol gl aal 386 £l dsalad) Hasiu) LiSe
aadl paad N 5250 gridBagConstraints. VERTICAL =
o eaiall Jgil)
aadl yaas W g5 gridBagConstraints. HORIZONTAL -
. painll )
S el ff AdAl 3S5a B peaiell pua gy Lol aa (gual culd b
cadl L Leadd
24 sl sy Gl (11-9) JEa) N 60 lad) Gl i€y
gridConst.fill = GridBagConstraints. BOTH
c M JSE e a LS 33U k) W oy slaudl 1

s A jualiall aran o vie aslial Liad g3 jladl 50 o Jaadls
&) sl v v Lyl 13 W« btns[0] o el aal ¢ ey Ll
caa e fill Aaldll laws sole) Ude  jualiall 456
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BoxLayout (gudill pia —1-Y-—£-9

4 shu 8 L) alel BoxLayoutManager Gutl) e g
gli)) o sl ¢ SV paall 13 paiall JlaeVl g 34k sa5 ¢ 2aly S5
AS aje il ga dgenll Gajeg ¢ juaic ST pli) 4uis pa skl
Gl a0 S (12-9 ) Bl mgyy ¢ i

plaszul ) JUall 1aa 8 aa o & aae Y . BoxLayoutManager

- 1 bl & BoxLayout Guaiill e

¢ Lt ohall dgglall e Ju Jg¥) ¢ oabaag U Ly pe Lol Jaadls
saliall gl M ¢ By yealial) o byl slas) e Jay S
JS& Leai il Wl « BoxLayout.Y AXIS ol aadiis Jgals JSi
. BoxLayout.X AXIS caulill saans s

(12-9) Jta
import javax.swing.*;

import java.awt.*;
public class MyLayoutManager6{
public static void main(String args| ] ){
JFrame wind = new JFrame(" BoxLayout ");
Container cont = wind.getContentPane( );
cont.setLayout(new BoxLayout(cont, BoxLayout.Y AXIS)). /1

JButton btns[ | = new JButton[5];

btns[0] = new JButton("Welcome");

btns[ 1] = new JButton("Hi");

btns[2] = new JButton("Bonjour");

bins[3] = new JButton!("4l 4as 55 aSie ASLM)
btns[4] = new JButton("Guten Tag");

for(int 1=0; 1<5; 1++)

o 1 i



cont.add(btns[1]):

wind.pack( );
wind.show( );
wind.setDefaultCloseOperation(JFrame. EXIT ON_CLOSE):
Y End main
HIknd class

b JCEN e Al 3 el zalsyll 1an A v

:
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Graphics Alad) awll —0—4

W et Al aslsill oy 30ey Graphics caall A (e Ul Loy i
Mata ¢ el ah ¢ Jikias ¢ Jad ) Lo aetid JS8 gl Adima Bypam ansy
P sl (e oo st angg ¢ e gsSe e (AL L gL

o Gaas ye S5 ) LB gl S 350 an W mans JoY1 L)

: Baas aatigh JSEN ansys W sy B LY
¢ el Aiaial Lilall Aol Aaghll g cllaal) Tae o SSHG ol Gay
b Sl (0-9)JSil B Glaage sl g5 oladl Gl alad) ae

> -~ !
{0, 0} X Axis Y Axis
Ll
(%) »
©.0) X Axis
Inva Conrdinnte Comvenhonal
Syslem Coordmote
- Swstem
Y Axis
w

ol g i = (03520

o3 oy ¢ lgalatind Cany A elangll (g 30 dasy ansl) polsi aladial sie
seatall cya Uadadl Aol A 5 il Dia pas ) o2 Tkl Ul
G Y Sl jeae dady cpadl (A bl o X Slid) sae dad 25
A polal eletind 38wl as g 2aas of Lale LS Ja) ) e
setColor &l JUA e sl a5l 28 2 Sus ¢ JSE sy o5
s cllaiy ¢ alafie ol jaiue o4 JA aanl) Jad JS3 daa3 of LSy L

- ol V) any oSkl 2aa3 ( @liahl) Cladae aull adss
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iligSall any 3al) =Y =04

@l oy sale) iy Cupm ¢ el A5l il pu)) A A aag
aaa i e GpSall oy dale) Sy M ¢ Byl vl SWiNG (58
asysle) cld L oeSall gl Lo dpals bivm s o ¢ i ol ¢ s2aL
¢ s o mlas) umial) pas Sale) 2y adl (ol ¢ Lapn Bpem 35 LK)
i g Lo 5% (o shati auy (g gl Al ¢ Liagyas A i) yualial
s34l (358 (oAl 528 peds a b sRE e o S5 e 4a
il plesind A cpa ! Bbee 28y + ! Blee adle 235 g3 20
- daan o el JKEN Ay Jal e ddia sale) (e LSy 15 repaint

JEEY Jaje Jal e 2238l 3ae Ciia ga Graphics «aall ()
Al aan s levtey . AR s e aia e d BN e gy ually
g ol ¢ g sl ssinall o e liW) aw Jal (e paintComponent
& LlS . Graphics sl chall Gl ciall ge g2y oo e 5o
o peaiall 138 Jal (e Graphics caall e (g olil) 5 pealall age

Jal s paintComponent ol Swing dajall jualic At
Goinall oy Jaal e AL I 2 4ol 130 clestiul 2 celisl o)
gl sdle] () peaiall zling LS 4i 530 J5¥) jeainll (mge die cagu)l
A<hll Wl super.paintComponent( g ) a2l elesin) g5 puall (yas
ctuaall sl (e J8 (Al gl e ) gl dalie (RS (e

repaint( ) gl ddabugy jaiall au) sale] il sl cdaiy
& repaint( ) LUl elesiud o35 Eua ¢ Component caall 3 s jnall
+ gl 5aY 1 Adla Al Jd (e paintComponent abil e le i
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Glaglll e gAY Slia gty aghil) ay —¥—0-4

Biaa ClyglaS aadiuig A8 b jalie o LY Glaslll )
LSy opllaall Gl JE2 e Jpamall Cirgy oalinll g et Jaf e
e sl aadiis Sy ¢ au)ll Jaf (e L (( JPanel ) colaglll ansiis
JPanel caiall &y aia s LS s Ipanel ciall e a2
c bl oy A Aagll jlal) sl o paintComponent sl 35l
<ayyaill ad5 JComponent —aall & Cijes paintComponent a1 ()
: Sl

protected void paintComponent( Graphics g )
Uil 401 ddalugy Graphics ciall ) ainy 2l g (ape olis) 21y
syl 138 Koty ye GUI seaie JS Jal oo SUE (S50 4ol )
Caall b Adpeally Al o)l alsh 2a3i) (Sayg ¢ Slaglaal) ansy LS
oty gy« Al JIC2YYy (aguaill oy Joal s Graphics
Ul aasinl ( Welcome to Java g)lall JUW dus e ) paseaill
: Sl
drawString ( String ,x ,y ) ;

panel

== B

- L. 1-— stnngWidth
=) e VWelcome to Java

—- getWidth() 1
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p A D)) ansyy IO iyl a5y
Welcome To Java Programming ! "

13-9) Jta
Il Display a message on a JPanel

import javax.swing.®;

import java.awt.*;

public class DrawMessage extends JPanel {

/%% Main method */

public static void main(String| | args) {

JFrame frame = new JFrame("Draw My Message");

=

DrawMessage m = new DrawMessage();
m.setBackground(Color. WHITE);

l{) Il m.setlForeground( Color. BLUE ) ;

LI m .setBackground(Color. YELLOW);

12. /1 m.setFont(mew Font( "Serif ", Font. BOLD v Font.ITALIC, 20));
13. m.setFont(new Font("TimeRoman", Font. PLAIN, 20));

14. frame.getContentPane( ).add(m);

15. frame.setDefaultCloseOperation(JFrame. EXIT ON CLOSE);
16. frame.setSize(400, 200);

17. frame.setVisible(true);

18 Y/End main

19./%* Paint the message */

20. protected void paintComponent(Graphics g) |
21.super.paintComponent(g);

22 g.drawString("Welcome To Java Programming !", 40, 40);
23.1

24.} Il End class

b i B T o
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e Juass m.setForeground( Color.RED ) ;10 sl il 13
: il Al

Juass Lad m setBackground(Color. YELLOW); 11 jlaudl Ll 13y
P Al zall e

13 Shud) e Yau 12 5land) Lisf 13
m.setFont(new Font( "Serif ",Font. BOLD+ Font.ITALIC, 20));
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ruh] Draw My

Welcome To Java Programming !

i e — __iF__.}

Color «aall —\—-Y—0-1
giall alaan Wl GUI j—alie Joaf e ole 1 2 aas oy <4
¢ Al Al AN eV e e V) eL3) S5y . java.awt.Color
Cua: Byte aladiuls agie K Ji& 4 Sua « RED , GREEN , BLUE
Jua " 255 dadll N " Gale Jua " 0 dadll G zgh LAl ) 400l
daxiiuall dapally « RGB gz 3sais 35l z3paill 1aa Cayaly ¢ (" ailS
i o8 Color caall (3o yaye LAY
Color color =new Color(r,g,b):
¢ yandl) EDAN opalic Aaulp st , g , b Glehldl sasd Gua
b Ja) G e o (@Y ¢ sl
Color color =new Color ( 128 , 100, 100 ) ;
5 setBackground( Color ¢ ) @ gwldll dadsal gkt
Jal e Component «aall 3 o8aall setForeground( Color ¢ )
 ainll  alaY) Gsllly Alall (5l pans
sl alasi il mypanel Asgll Al el ayaany 4l 55, 2 0% S
: color

JPanel mypanel = new JPanel( ) ;
- $0f .



mypanel . setBackground( colorc¢ ) ;
e A g (e daly aladiily Sllyy Al Al ol spans Sy
s aallal) ALl
( white , red , pink , orange , megenta , lightGray , green , gray
, darkgray , cyan . blue , black, yellow ) .
- RGB iy s} culd (V=) Jsaal) Gans

Color constant Color RGB value
public final static Color HED red 255,0,0
public final scatic Color GREEN green 0, 255, 0
public final static Color BLUE blue 0, 0, 255
public final static Color ORANGE orange 255, 200, 0
public final static Color PINE pink 255, 175, 175
public final static Color CYAN cyan 0, 255, 255
public final scatic Color MAGENTA magenta 255, 0, 255
public final scatic Color YELLOW yellow 255, 255, 0
public final static Color BLACK black 0,00
public final static Color WHITE white 255, 255, 255
public final static Color GRAY gray 128, 128, 128
public final static Color LIGHT GRAY light gray 192, 192, 192
public final static Color DARK GRAY dark gray 64, 64, 64

RGB iy o) Culg o — (V-9)dsasdl

- foi _




e O sy (Sl pel adgis ST sy sl (Y-8 )dsandl Cus

Method Description

Color constructors and methods
public Color({ int r, int g, int b )

Creates a color based on red, green and blue components
expressed as integers from 0 to 255.

public €olor( £loat r, float g, £float b )

Creates a color based on red, green and blue components
expressed as floating-point values from 0.0 to 1.0.

public int getred()

Returns a value between 0 and 255 representing the red
content.

public int getGreen()

Returns a value between 0 and 255 representing the green
content.

public int getBlue()

Returns a value between 0 and 255 representing the blue
content.

Graphics methods for manipulating Colors
public Color gecColor()

Returns Color object representing current color for the
graphics context.

public wvoid setColor( Color c )

Sets the current color for drawing with the graphics
context.

Sl pall wilsis s sy ol oy — (Y=9 ) dsand
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[Demonstrating Colors.
import java.awt.*;
import javax.swing.*;
public class ColorJPanel extends JPanel {
[l draw rectangles and Strings in different colors
public void paintComponent( Graphics g ){
super.paintComponent( g ); / call superclass's paintComponent
this.setBackground( Color. WHITE );
/I set new drawing color using integers
g.setColor( new Color( 255,0,0));
g fillRect( 15, 25, 100, 20 )
g.drawString( "Current RGB: " + g.getColor(), 130, 40 ):
/I set new drawing color using floats
g.setColor( new Color( 0.50f, 0.75f, 0.0f) );
g fillRect( 15, 50, 100, 20 );
g.drawString( "Current RGB: " + g.getColor(), 130 , 65 );
/I set new drawing color using static Color objects
g.setColor( Color.BLUE );
g.fillRect( 15, 75, 100, 20 );
g.drawString( "Current RGB: " + g.getColor(), 130, 90 );
[ display individual RGB values
Color color = Color MAGENTA
g.setColor( color );
g fillRect( 15, 100, 100, 20 );
g.drawString( "RGB values: " + color.getRed() + ", " +
color.getGreen( ) + ", " + color.getBlue( ), 130, 115 );
} /] end method paintComponent
L /] end class ColorJPanel

_foN



public class ShowColors {
/I execute application
public static void main( String args[] ) {

/! create frame for ColorJPanel

JFrame frame = new JFrame( "Using colors" );

frame.setDefaultCloseOperation( JFrame.EXIT ON_CLOSE );
/I ereate ColorJPanel

ColorJPanel ob= new ColorJPanel( );

frame.add( ob ); // add colorJPanel to frame

frame.setSize( 400, 180 ); // set frame size

frame.setVisible( true ); // displayt frame

} /] end main

| /] end class ShowColors

:&tﬁl @ﬂl u.]: Pl e e G.AU):\“ 1% diey

_ Current RGE, java.awl Color[=255,0=0.b=0]
_ Current RGB! [ava.awl.Colof=128,0=191,b=0]|

B .ot RoB: java awt Colorr=0,5=0,b=255]

| T occeiues 2550, 255
|

233% wall 4galg JColorChooser (js-Sall javax.swing a—a s s 9
o pise sa LS ol 1 2 paal fpasdt wiall S (3 e g
Al aie g ¢ JColorChooser Jlsall Ggaia ayay 31 (14-9) LA
aaa vie ¢« JColorChooser Jlsa (§saia jal (ol yues 55 e
Gl 3380 Aals gl il ¢ lsall Geaia (B Bl ) e daiaally ol
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1/ Choosing colors with JColorChooser.
import java.awt.®;
import java.awt.event.ActionEvent;
import java.awt.event. ActionListener;
import javax.swing.*;

public class ShowColors2JFrame extends JFrame {
private JButton changeColorJButton;
private Color color = Color. LIGHT_GRAY;
private JPanel colorJPanel;
I set up GUI
public ShowColors2JFrame( ) {
super( "Using JColorChooser" );
/I ereate JPanel for display color
colorJPanel = new JPanel();
colorJPanel.setBackground( color );
/I set up changeColorJButton and register its event handler
changeColorJButton = new JButton( "Change Color" );
changeColor]Button.add ActionListener(
new ActionListener() // anonymous inner class
{
/I display JColorChooser when user clicks button
public veid actionPerformed( ActionEvent event ) {
color = JColorChooser.showDialog(
ShowColors2JFrame.this, "Choose a color", color );
/I set default color, if no color is returned
if ( color ==null )
color = Color.LIGHT GRAY;
/I change content pane's background color
colorJPanel.setBackground( color );
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}+ I end method actionPerformed
} I end anonymous inner class
) I end call to addActionListener
add( colorJPanel, BorderLayout. CENTER ): // add colorJPanel
add( changeColorJButton, BorderLayout. SOUTH ); // add button
setSize( 400, 130 ); // set frame size
setVisible( true ); / display frame
{ I/ end ShowColor2JFrame construcior
} Il end class ShowColors2JFrame
// Choosing colors with JColorChooser.
public class ShowColors2 {
M execute application
public static void main( String args[ ] ){
ShowColors2JFrame ob = new ShowColors2JFrame( );
ob.setDefaultCloseOperation( JFrame. EXIT ON_CLOSE ):
} Il end main
} /] end class ShowColors2
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FontMatrics —aalls Font caall —Y-Y—0-4

LS o gyt G bl ol jusliall dal (e aghaall apas (Say
Ladll Calis 25 G L ladll asa claa dal (e Jadll Gluld alasiul (Sa
2aa3 Jal e zlasy . FontMatrics s Font  gsiall faus 4luld,
: b WS Font aall o e oLl J) dasll

Font myFont = new Font ( name , style , size ) ;
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b Al eland) e Jadl Lia) Sa
DialogInput ,Dialog , Monospaced , Serif , SansSerif
sl Il (ye Jasdl Jaai sl
Font.ITALIC , Font. BOLD , Font. PLAIN
P ool LeS s gl A kad e ST 25 oS S
Font myFont = new Font ( “SansSerif”,Font. BOLD, 16) :
Font myFont = new Font ( “Serif”,Font. BOLD+ Font.ITALIC, 14 ;
Caladll (ymgally Jslall Gla Jal e FontMatrics —iall aladng S
aze Jal ge patll pan Glea 3 Tas Sade Claglaall s34 yfiaty ¢ aill
Bac Lusay oyl Aalis Caiaiie qj aill . Sayg . CL_::;...:\H Lua_,]i L“,_'J
P ALl aalgl) aladiul (Says - FontMatrics —aall
public int getAscent( ) ;
public int getDescent( ) ;
public int getlLeading( )
public int getHeight( ) ;
public int stringWidth(String str) ;

A ¢ Leading gelleading()
getHeight() — Height T
Ascent —— getAscent()
Baseline | ¢
¥ % Descent -— - getDescent()
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Method or
constant Description

Font constants, constructors and methods
public final static int PLAIN

A constant representing a plain font style.
public final static int BOLD

A constant representing a bold font style.
public final static int ITALIC

A constant representing an italic font style.
public Font( String name, int style, int size )

Creates a Font object with the specified font name, style
and size.

public int qetStyle{}]

Returns an integer value indicating the current font style.
public int getSize()

Returns an integer value indicating the current font size.
public String getHame ()

Returns the current font name as a string.
public Scring getFamily()

Returns the font's family name as a string.
public boolean isPlain()

Returns TRue if the font is plain, else false.

Graphics methods for manipulating Fonts
public Font gecFont ()

Returns a Font object reference representing the current
font.

public void setFont( Font £ )

Sets the current font to the font, style and size specified
by the Font object reference £.

Ay Tl WSt ailsh e pw— (Y=4)Js2all
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aaa el S5 Adhias Jashad Ll day)ly paill seda (15-9) il Ll
Lall alyef oLy aaai Font  constructor ball Jb Ll ¢ calids
setFont method syl a5 ) Glaasall 5405 Font objects
bhall o) jrada dll Sl delexi ol J S, Ja all a3 gl
ball bay nallSSerif, Monospaced or SansSerif
daill sy Font . PLAIN, Font.ITALIC or Font.BOLD
@A) mye 3w Graphics ciall Ge getFont gl lexiul
ae ALl all Jasdl ol 3y getName sl Wi ¢ Jadl laall Jiay
. ball aaa getSize pull

/I Display strings in different fonts and colors.
import java.awt.*;
import javax.swing.¥;
public class FontlPanel extends IPanel |
/I display Strings in different fonts and colors
public void paintComponent( Graphics g ) |
super.paintComponent( g ); // call supercilass's paintConponent

/I set font to Serif (Times), bold, 12pt and draw a string
g.setFont( new Font( "Serif", Font. BOLD, 12 ) );
g.drawString( "Serif 12 point bold.", 20, 50 );

/I set font to Monospaced (Courier), italic, 24pt and draw a siring
g.setFont( new Font( "Monospaced”, Font.ITALIC, 24 ) );
g.drawString( "Monospaced 24 point italic.", 20, 70 ):

/I set font to SansSerif (Helvetica), plain, 14pt and draw a string
g.setFont( new Font( "SansSerif", Font. PLAIN, 14 ) );
g.drawString( "SansSerif 14 point plain.", 20, 90 );
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/I set font to Serif (Times), bold/italic, 18pt and draw a string
g.setColor( Color.RED );
g.setFont( new Font( "Serif", Font. BOLD + Font.ITALIC, 18 ) );
g.drawString( g.getFont().getName() + " " + g.getFont().getSize()
+ " point bold italic.", 20, 110 );
} // end method paintComponent
} /[ end elass FontJPanel
/I Using fonts.
public class Fonts |
/I execute application

public static void main( String args[ ]) {
// create frame for FontJPanel
JFrame frame = new JFrame( "Using fonts" );
frame.setDefaultCloseOperation( JFrame.EXIT ON_CLOSE );
FontJPanel ob = new FontlPanel( ); // create FontJPanel
frame.add( ob ) // add fontJPanel to frame
frame.setSize( 420, 170 ); // set frame size
frame setVisible( true ); // display frame
} I/ end main
} I/ end class Fonts

:L'?_ﬂ'_'ﬂ\ @:’Jl gsh Jianig e..nl.'i‘).‘:.ll 28T Niey

:?-.ﬂ_'_-t_lhmgfont;m S

W

Serif 12 point bold
Monospaced 24 point italic.
SansSerit 14 point plain.

Serif 18 point bold itulic.
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Method Description

FontMstrics methods
public int getAscent()

Returns the ascent of a font in points.
public int geTDescent()

Returns the descent of a font in points.
public int getleading()

Returns the leading of a font in points.
public int getHeight()

Returns the height of a font in points.
Graphics methods for getting @ Font's FontMatrics
public FontMetrics getFontMetrics()

Returns the FontMetrics object for the current drawing
Font.

public FontMetrics getFontMetrics( Font £ )

Returns the FontMetrics object for the specified Font
argument.

Lishall slaal muag = (Y=4 ) dsasdl
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/* FontMetrics and Graphics methods useful for
obtaining font metrics. */
import java.awt.Font;
import java.awt.Color;
import java.awt.FontMetrics;
import java.awt.Graphics:
import javax.swing.JPanel;
import javax.swing.JFrame;
public class MetricsJPanel extends JPanel {
/I display font metrics
public void paintComponent( Graphics g ) {
super.paintComponent( g ); // call superclass's paintComponent
g.setFont( new Font( "SansSerif", Font. PLAIN, 12) );
FontMetrics metrics = g.getFontMetrics( );
g.drawString( "Current font: " + g.getFont( ), 10, 40 );
g.drawString( "Ascent: " + metrics.getAscent( ), 10, 55 );
g.drawString( "Descent: " + metrics.getDescent( ), 10, 70 );
g.drawString( "Height: " + metrics.getHeight( ), 10, 85 );
g.drawString( "Leading: " + metrics.getLeading( ), 10, 100 );

g.setColor( Color.BLUE );

Font font = new Font( "Serif",Font. BOLD+ Font.ITALIC, 14 );
metrics = g.getFontMetrics( font );

g.setFont( font );

g.drawString( "Current font: " + font, 10, 130 );

g.setColor( Color.RED );

g.drawString( "Ascent: " + metrics.getAscent( ), 10, 145 );
g.drawString( "Descent: " + metrics.getDescent( ), 10, 160 );
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g.setColor( Color.DARK _GRAY );
g.drawString( "Height: " + metrics.getHeight( ), 10, 175 );
g.drawString( "Leading: " + metrics.getLeading( ), 10, 190 );
1 Il end method paintComponent
v I end class MetricsJPanel

// Displaying font metrics.
public class Metrics {
/I execute application
public static void main( String args[ ] ) {
/ create frame for MetricsJPanel
JFrame frame = new JFrame( "Demonstrating FontMetrics" )
frame.setDefaultCloseOperation( JFrame. EXIT ON CLOSE );

MetricsJPanel ob = new MetricsJPanel( ):
frame.add( ob ); // add metriesJPanel to frame
frame.setSize( 510, 250 ); // set frame size
frame.setVisible( true ); // display frame
L /] end main
} Il end class Metrics

 JE Al e Jeanin praliyll 26 ey

Current font: Java.awt Fonlffamily=Sans8anf name=SansSerif style=plain sze=12]
Ascent 13
Descent 3
Height 16
Leading: 0

Cuurrent font: jova.awt Foriffamili=Serif, name=Serif, syle=bolditalic, size=14[
Ascens: IS

Descent: 4
Height: 19
Leading: ¢
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Drawing Geometric Shapes
s ay b adid Al adgll e lade B (£-9)dsand) e
¢ JEsl Bam Lgia S ol Uil 2 JS8) Uasa g+ Apuigl JSBY)
Ll Al ¢ Ll 3 paall sUaisgll Chuay die JISEY) oda 2af Lidad Gl
) Adania aliy ety ki Llgh Jidi 3) paall eUaugll (18 drawOval( )
pall e e ylee Qi) 1 Sl (55K Capny ¢ ailil] o il

(V) JSA e s LS ¢ il

B saal) pldau gl 4aiuls @L’HI pow]
Uy Glad) Akl cililaad | B g drawLine( )
cotadly Llall Ll 4y 30 sl | (Lplatans o drawaRect( )
Agdid
el y Llall 4 Ll 4 g1 30 i Blas) | (Ylias ps; | drawRoundRect( )
LAl 5 yass Yl
o ) pell ey Ak clilanl | g ey drawArc( )
(il Aig) 5y ¢ sl J sy
ey ¢ akill Llall 4 Ll 3y 51 50 el el o drawOval( )
)
ciliilas) &t Lpass 5 2yl ALLL bl o ) dms‘ﬂng{ )
cpe M endkil| e
aloadi Uy 5 i LN e digiias|  aldas g drawPolygon( )
gl se ) Al
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Drawing Lines bghidl) sy —V-F-0-4
P oadfies Jad sy Jal e S 4 Glassnd oS
public void drawLine( int x1, int y1. int X2, int y2 )
(x2,y2) 4leall adaay ( x1,y1) Adad) Adais x1,y1,x2,y2 ¥saiall Jids
ppeal Tk any 0N JBly,
g.setColor( Color.RED );
g.drawLine( 5, 5, 700, 300 );

(Y-9) e &S (e g LS

(x1.y1)
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-L__HH
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12,y2)
(0. %) (eaWidihi), ) 0.0 {petWids(), 0)
i._xJ ¥l
(5 V) ey 5 16 dlisplay heve
(%2, ¥2)
(0, petHeigh()) (et Width(), getHeghi()) {0, petHeight{T) (et Widdh(), petHeiphnl))
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import java.awt.Color;

import java.awt.Graphics;

import javax.swing.JPanel;

import javax.swing.JFrame;

public class Lines extends JPanel {

/I display various lines

public void paintComponent( Graphics g ) {
super.paintComponent( g ); // call superclass's paint method
this.setBackground( Color. WHITE );

g.setColor( Color.GRAY );
g.drawLine( 0, 0, 700, 300 );

g.setColor( Color.RED );
g.drawLine( 0, 0, 380, 380 );
g.setColor( Color.BLUE );
g.drawLine( 80, 80, 380, 380 );
g.setColor( Color.RED );
g.drawLine( 100, 10, 20, 20 );
g.setColor( Color.BLUE );
g.drawLine( 10, 100, 80, 80 );

g.setColor( Color.BLACK ),
g.drawLine( 0, 35, 500, 35 );
g.setColor( Color.BLACK );
g.drawLine( 0, 100, 500, 100 );

g.setColor( Color.GREEN );
g.drawLine( 35, 0, 35, 500 );
g.setColor( Color.GREEN );
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g.drawLine( 100, 0, 100, 500 );
} // end method paintComponent
| // end class Lines
I program Test
public class LinesT |
/I execute application
public static void main( String args[ ] ) {
/I ereate frame for Lines
JFrame frame = new JFrame( "Drawing lines " );
frame.setDefaultCloseOperation( JFrame.EXIT ON CLOSE );

Lines ob = new Lines ( );
ob.setBackground( Color. WHITE );
frame.add( ob ): // add panel to frame
frame.setSize( 400, 210 ); // set frame size
frame.setVisible( true ); // display frame

} /] end main

V /! end class Lines
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Rectangles <3kaival) oy -Y-£-0.9
¢ Aliaally gyl CUkiwall oy Jal e il di java A4 i
Py (S
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Aa) ASNE cdlulie —

b dais Jabiioss sy Jal (e M 4l aadis
public veoid drawRect( int x, int y, int width, int height)
O¥saiall Jhay Latas Jalaiaaall Lladl 4Ll 4agl3)) (x,y) O¥saciall Jiny Cua

(Y=2)dSEN 8 e g8 WS i) Jghag ase(width , height)

(x.¥) (%, ¥)

!
l

!
l

- w - > -« w >

drawRect(int x, inty, int w, int h); fillRect(int x, inty, int w, int h);

Jelainsn ausy Gy —(Y—9) IS

t dia Jobiies e Jal (e paaiig 6 o)
public void fillRect( int x, int y, int width, int height )
P stiens daetia Qs sy G S JEA)
g.setColor( Color. BLUE );
g.drawRect( 10, 40, 90, 55 );
g fillRect( 10, 40, 90, 55 );
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public void drawRoundRect( int x, int y, int width, int height,
int arcWidth, int arcHeight )
Llg) (B paasins Al ulgdU 81 Ll e arcWidth Jgadall &um —
v Jakaiall
. oY) o3g) (sa5aall kil arcHeight Jgadall Jiay lai —
JSll g aly paje Lea arcWidth, arcHeight glsaiall of Jsa0 Liay
J.JJ:E..M ) (T—‘.}JS.&H C""h-""'-" 5._1‘__95 Js H;EJSL“ & .ﬁ_gg {__5411 ‘éjl_.h#!

ST
{I y}ﬂwmth

2 1 S

3

e

o

height

width
_Jgla Jl:‘l-kaiu-n s (= (T—HI}M1

tsde Jakiaes fle o (e aadiny ) ot
public void fillRoundRect( int x, int y, int width, int height,

int arcWidth, int arcHeight )

Pibaay ggda Jubiuie aay G AU JER
g.setColor( Color.CYAN );

g fillRoundRect( 195, 40, 90, 55, 50, 50 );
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g.drawRoundRect( 290, 40, 90, 55, 20, 20 );

t ol D Qe auy Jal (e pasiey Ja) ol
public void draw3DRect( int x, int y, int width, int height,
boolean b )

polafY) 0 Qe fle o (e aadiy S0 20000
public void fill3DRect( int x, int y, int width, int height,
boolean b )
psay s LS 13) Lasd 22a5 Adlaie 448 (e 3jle 52 boolean b Jgaial)
ol Jahs agia g ol mladl (35 5L JSE Joliid
 ieliaay dla) AN Judiivia ey O (AU JEY
g.setColor( Color. YELLOW );
o draw3DRect( 5, 100, 90, 55, true );

g fill3DRect( 100, 100, 90, 55, false );

(17-9) Jha
import java.awt.Color;

import java.awt.Graphics;
import javax.swing.JPanel:
import javax.swing.JFrame;

public class Rectangle extends JPanel |
Il display various rectangles
public void paintComponent( Graphics g ) {
super.paintComponent( g ): // call superclass's paint method
this.setBackground( Color. WHITE );

g.setColor( Color.BLUE );
g.drawRect( 5, 40, 200, 55 );
g.setColor( Color.RED );
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g.fillRect( 100, 100, 59,55 );

g.setColor( Color.CYAN );

g fillRoundRect( 290, 40, 90, 55, 30, 30 );
g .setColor( Color.BLACK ):
g.drawRoundRect( 20, 40, 90, 55, 50, 50 );
g.setColor( Color.RED );

g.draw3DRect( 20, 10, 150, 150, true );
g.setColor( Color.ORANGE );

g fill3aDRect( 200, 100, 90, 55, false );

t // end method paintComponent
I+ // end class

// execute application
public class Rects {

public static void main( String args[ ] ) {

/I create frame for Rectangls
JFrame frame = new JFrame( "Drawing rectangles " );
frame.setDefaultCloseOperation( JFrame.EXIT ON CLOSE ):

Rectangle ob =new Rectangle ();
ob.setBackground( Color. WHITE );
frame.add( ob ); // add panel to frame
frame.setSize( 400, 210 ); // set frame size
frame.setVisible( true ); // display frame
} // end main
} // end class Rects

b AN ek maliydl LS N
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Drawing Ovals A gbiand) JSEY) ay —F-F-0-4
e Lhe¥bjava Aad S ( peil adad ) gibian JSS ey S
ol il oy i b cipaiall (i A ¢ Ay sy o3 Jibsiall

: &JL?'. ( uaih
public void drawOval( int x, int y, int width, int height )

) il Jagny (o3 Jaetionall Lladl Alasll Ayl X,y (Nsaiall 23,
COwy o+l Jgdag e width, height  ¥sadall saag Loy
- bl JRAN ) (F-9) S
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width

height
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P oadl adid le Jal e JE Al aasdy
public void fillOval( int x, int y, int width, int height )
Pistieay all addl oy Ul Cpy
g.setColor( Color MAGENTA );
g.drawOval( 195, 100, 90, 55 );
g fillOval( 290, 100, 90, 55 );

.‘_}.:LEL'I tjnaj J‘g.lqjjma:lla L_L_-L‘liuiﬂ_’ ‘a_._ﬁ:l.m.n ) {]g_g}du1 I_}.'-':UJ

import java.awt.Color;
import java.awt.Graphics;
import javax.swing.JPanel;
import javax.swing. JFrame

public class LROJPanel extends JPanel {
// display various lines, rectangles and ovals
public veid paintComponent( Graphics g ) {
super.paintComponent( g ); // call superclass's paint method
this.setBackground( Color. WHITE );

g.setColor( Color.RED );
g.drawLine( 5, 30, 380, 30 );
g.setColor( Color.BLUE );
g.drawRect( 5, 40, 90, 55 ):
g fillRect( 100, 40, 90, 55 ):

g.setColor( Color.BLACK );
g.fillRoundRect( 195, 40, 90, 55, 50, 50 );
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g.drawRoundRect( 290, 40, 90, 55, 20, 20 );

g.setColor( Color.YELLOW );
g.draw3DRect( 5, 100, 90, 55, true );
g fill3DRect( 100, 100, 90, 55, false );

g.setColor( Color MAGENTA );
g drawOwval( 195, 100, 90, 55 );
g.fillOval( 290, 100, 90, 55 );
Y I end method paintComponent
} I/ end class LROJPanel

// Drawing lines, rectangles and ovals,
public class LinesRectsOvals {
// execute application
public static void main( String args[ ] ) {
// ereate frame for LinesRectsOvalsJPanel
JFrame frame = new JFrame( "Drawing lines,
rectangles and ovals");
frame.setDefaultCloseOperation( JFrame.EXIT ON CLOSE):
LROJPanel ob = new LROJPanel ():
ob.setBackground( Color. WHITE );
frame.add(ob ); // add panel! to frame
frame.setSize( 400, 21 0); / set frame size
frame.setVisible( true ); // display frame
} // end main
} // end class LinesRectsOvals
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ol sy o AN (gglazanll JSEN ) il adll G sl ey
Ol opaalall {;d:u..u:i 5+ Ssbandl JS &Il dadl Jkislll Je slaeil
 otien sy Ol Lesh any dal e
public void drawArc( int X, int y, int width, int height,
int startAngle, int arcAngle )
public void fillArc( int x, int y, int width, int height, int
startAngle, int arcAngle )
Bl (B il adadll sy s & width, height 5 X,y SYsaliall
Jsaially Agladl 4y startAngle Jsaiall Jiay Law  drawOva( )
o oesdl) Leaary 0 Ayl 6T ) maY) Ayl arcAngle
o3 0 Al a (gf ¢ Ay prall Apualyll 2NN oty Slasally Lig3l ulss
Sy (Aydll olad¥l (e glysadl (e dagall dghll Jads ¢ 80 s LanY)
Ay osllaall pusilly (oals ki U (V=9) S oy« A badl o)l
. sl C_LE.H e ey
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I/ start at 0 and sweep 110 degrees

g.setColor( Color.RED );
g.drawRect( 100, 35, 80, 80 );
g.setColor( Color BLACK );
g.drawArc( 100, 35, 80, 80,0, 110 );

I/ Drawing  arcs.
import java.awt.Color;
import java.awt.Graphics;
import javax.swing.JPanel;

public class ArcsJPanel extends JPanel {
/draw  rectangles and  arcs
public void pamntComponent( Graphics g ) {
/ call superclass's paintComponent
super.paintComponent( g );
/ start at () and sweep 360 degrees
g.setColor( Color.RED );
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g.drawRect( 15, 35, 80, 80 );
g.setColor( Color.BLACK );
g.drawArc( 15, 35, 80, 80, 0, 360 );

/ start at O and sweep 110 degrees
g.setColor( Color.RED );
g.drawRect( 100, 35, 80, 80 );
g.setColor( Color. BLUE );
g.drawArc( 100, 35, 80, 80,0, 110 );

A start at O and sweep -270 degrees
g.setColor( Color.RED );
g.drawRect( 185, 35, 80, 80 );
g.setColor( Color. BLACK );

g.drawArc( 185, 35, 80, 80, 0, -270 );

/A start at O and sweep 360 degrees
g.fillAre( 15, 120, 80, 40, 0, 360 );

// start at 270 and sweep -90 degrees

g.fillAre( 100, 120, 80, 40, 270, -90 );

A start at 0 and sweep -270) degrees
g fillArc( 185, 120, 80, 40, 0, - 270 );
} I/ end method paintComponent
1 [/ end class ArcsJPanel

Il e mmmmmmmaee e

/' Drawing arcs.
import javax.swing.JFrame;
public class DrawArcs {
// execute application
public static void main( String args[ | ) {
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/ ereate frame for AresJPanel
Jframe frame = new JFrame( "Drawing Arcs" );
frame.setDefaultCloseOperation( JFrame.EXIT ON_CLOSE );
// create AresJPanel
Arcs]Panel arcsJPanel = new ArcsJPanel( );
/ add arcsJPanel to frame
frame.add( arcs/Panel );
frame.setSize( 300, 210 ); // set frame size
frame.setVisible( true ); // display frame
} I/ end main
} /1 end class DrawArcs

bl Al el ealipll i e

Badiall Jaghilly cilallal) sy —0—-¥—-2-1
Drawing Polygons and Polylines
Crana 2l 4000 5 Adlas ddlaia] MalS Lay Polygon «aall calyy
Jia Can dagilicall adadll e Cpma 23a Adkaiall 33T ¢ ALl LAY
- pliadll dnglill edge Cilsad) gl cotlgall anl dasii dakid S
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Cayed lly (X,y) AL Cllaay) ce Al (e Tals aliad) il
Aladl ok Gladlatie Ggldlas) JS Jhag LeS ¢ aliaall 42305550 Lgia JS
At aa g1 Akaiill (Juaiiy ¢ alimal) g 3al aaf (S5 sl 4l
. plaal @3 A el dakail) ey 389!
: Polygon <aall (e g adea Jal e ool Gl sadnn
. &) lalas 3y public Polygon() s -
Sl -
public Polygon( int[ | xpoints, int[ | ypoints, int npoints )
5 Xpoints Galarwsh (g ¢ 3) paall Lol Aesy aluzall JU 138
osaall 5 x genall o cilflaal) (DG (408 dias (e 5l L ypoints
. L@l sae Jie npoints Jasesd Wl ¢y
o Ak L) Jal o addPoint(int x , inty ) sl pladin) casyy
s Xpoints ilall Gl hasdl Jssa Polygon cioall dllay; . adaall
Y sX gpaal o SlBlaay) A ne Jia Gy npoints 5 ypoints
Alialy alime posy A0 M Sl malipll Gy« dalaill Q) saally
) Ll
Polygon polygon = new Polygon( ) ;
polygon.addpoint(40,20) ;
polygon.addpoint(70,40) ;
polygon.addpoint(60,80) ;
polygon . addpoint(45.45) ;
polygon.addpoint(20,60) ;

 Abiaally 48l Cilalimal) pusy Jal e LI al i) sal pasies
- ENE S



drwPolygon(Polygon polygonl);
fillPolygon(Polygon polygonl);
drwPolygon( int[ | xpoints,int[ | ypoints,int npoints );
fillPolygon( int[ | xpoints,int[ | ypoints,int npoints );

1 JGa
intx = {40,70,60,45,20 } ;
inty=1{20,40,80,45,60 } ;

(x[0], ¥[op) ‘ (x[0], ¥I0])

(x[1, ¥11D)
(x[3], ¥[31)

(<141, ¥14D

|
I
l (x[4]. y[4))
|

(x[2], y[2D (x[2L. ¥[2D

g drwPolygon( x,y .length); g.drawPolyline(x, v, x.length);

/Drawing polygons. (20-9) Jua
import java.awt.Graphics;

import java.awt.Polygon:
import javax swing.JPanel;
import javax.swing.JFrame;
import java.awt.Color;
public class PolygonsJPanel extends JPanel |
/I draw polygons and polylines paintComponent
public void paintComponent( Graphics g ) {
super.paintComponent( g ): // call superclass's
g.setColor( Color.BLACK ):

- fAe .



Il draw polygon with Polygon object
int xValues[ | = { 20, 50, 100, 100, 20, 15 };
int yValues[ ] = { 50, 50, 50, 80, 80, 60 };
Polygon polygonl = new Polygon( xValues, yValues, 6 );
g.drawPolygon( polygonl ):

g.setColor( Color.RED );

/I draw polylines with two arrays
int xValues2[ ] = { 20, 90, 120, 180, 120, 65, 20 };
int yValues2[ ] = { 100, 100, 80, 110, 130, 150,90 };
g.drawPolyline( xValues2, yValues2, 7 );
g.setColor( Color.BLUE );

/I fill polygon with two arrays
int xValues3[ ] = { 120, 140, 180, 250 };
int yValues3[ | = { 40, 80, 80, 80 };

g fillPolygon( xValues3, yValues3, 4 ):
g.setColor( Color.GREEN );

Il draw filled polygon with Polygon object
Polygon polygon2 = new Polygon();
polygon2.addPoint( 165, 150 );
polygon2.addPoint( 165, 150 );
polygon2.addPoint( 250, 200 );
polygon2.addPoint( 150, 220 );
polygon2.addPoint( 100, 180 ).
g.fillPolygon( polygon2 );

} 1 end method paintComponent
| Il end class Polygons.JPanel

Il Drawing polygons

public class DrawPolygons |

/I execute application

public static void main( String args[ 1) {

- AT -



Il ereate frame for PolygonsJPanel

JFrame frame = new JFrame( "Drawing Polygons" );
frame.setDefaultCloseOperation( JFrame. EXIT ON CLOSE );
PolygonsJPanel polygonsJPanel = new PolygonsJPanel();
frame.add( polygonsJPanel ); // add polygonsJPanel to frame
frame.setSize( 280, 270 ); // set frame size
frame.setVisible( true ); // display frame
VI end main

v Il end class DrawPolygons

p U Al jeday paliydl it e

dawy) dpal) JS&Y) jglaay afatl) —¢—0—1

LB IS Aialig dansy el JSE jelaas oSanll Java 2D APL g
Al Jagladll Jfe sadaall Cilie gyl Ladleal L0612yl aadtig slal)
- oyally (asailly

java.awt.color, java.awt. font, java.awt.geom,

java.awt.image.renderable. java.awt.print
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gl jedhar pSadll 3 Adlisall CLilSQYl (any 5j88ll 538 B g
sl lad (JS3S —
A s Sl S Al g -
Graphics caall &y 3 Graphics2D caall (3 8250 g0 Sl oda g
peall Jad S5 aSan; Leiaay adlgll e 232y Graphics2D aall By
setPain asupall JSEN A3 Cigluly a8 Le lglay . setStroke pll) Ja
aaly a5 a2i0 Euay « Graphics caall e sy Caall s of LS«
Ay 2yl JSEN A) iy Cranadll JKEB il S draw e angd)
Stroke Agalsll (38a3 Al Caghoall aal o Unsg setStroke ool 3al,
a2l L . BasicStroke  —auall aag dgalsll 3ia3 3 Cagiall ey
Lgiay Pain dgalsl (33 2 Cighaall aal e Uays 3204 setPain
Graphics2D «aall Color , Graphics , TexturePain <l
iajall paiiwiy Graphics el Gl s ($de a5
Lile oans Graphics2D ciall ilypd 1l Jeuaddl. java.awt
all e n £ N Graphics ciall (@) pare Jass
paintComponent &l s p a0 i (g3 Graphics2D
ol LS

Graphics2D g2d = ( Graphics2D ) g;

- )l Jady Sl gy 53 (21-9) Jal Aaly

T 21-9) JE.

import javax.swing.*;
import java.awt.geom.*; i
public class DrawingDecoredShape extends JPanel |
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public void paint(Graphics g) |
super.paint(g);

Graphics2D g2d = (Graphics2D)g; /2
22d.setStroke(new BasicStroke(9)); /3
g2d.draw(new Line2D.Double(0.0.100,100)); 4

float dash[ ] = {5};
g2d.setStroke(new BasicStroke(1.0f,
BasicStroke.CAP_BUTT, BasicStroke JOIN MITER,
10.0f, dash, 0.0)); /15
g2d.draw(new Arc2D.Double(10.50,100,100,20,140.Arc2D.PIE));
¢2d.setPaint(new GradientPaint( 0,100,
Color.green,200,100,Color.white));
g2d.fill(new RoundRectangle2D.Double(0,100,200,200,10,10));
}
float dash[ | = {5}:
g2d.setStroke(new BasicStroke(1.0f,
BasicStroke.CAP_BUTT, BasicStroke.JOIN MITER,
10.0f, dash, 0.06)); /15
¢2d.draw(new Arc2D.Double(10,50,100,100,20,140,Arc2D.PIE));
¢2d setPaint(new GradientPaint( 0,100,
Color.green,200,100,Color.white));
g2d.fill(new RoundRectangle2D.Double(0,100,200,200,10,10));
H

public static void main(String[ | args)
{

JFrame main = new JFrame("Graphics2D");
main.add(new DrawingDecoredShape());
main.setVisible(true);

main.setSize(new Dimension(300,300)):
main.setDefaultCloseOperation(JFrame. EXIT ON_CLOSE);
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VL end main
i end class

p Al ey eyl 345 e

«import java.awt.geom.*; Aajall alpinly L /1 Jlall & w
gl g (e aladind e oSall dal e Gl

Graphics —uall (re g (sl Jigats 2y paint &0 2/ Shodl & =
LSl ye 326N Jal e dllyy Graphics2D ciall (g (132 )
. aeall 13

Call e e 4l U e setStroke ol leaddid [3/ jlaud) 8 =

9 Gagll Uyye Ling ¢ aneill Jad €5 oSanll Jal (e « BasicStroke

caall 138 Sl ) 5y peall dadll of T ¢ page pul) Jaa daa Jal e
o SN sy (el S o3 angll Jad e i
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A Uyyes g2d mpall mlisas draw ol luesind /4] jldl 3 =
Sy Line2D «aall (e ial Line2D.Double «aall e Liaye
o By paall cldlaay) 385 bd ay Jal e
oes8 o)) Arc2D.Double  caall (e L draw  plill jyai o5 =
2 Al sl aaf ged a1 ol L ¢ 5y paall culBlaaY) G4,
has oy sl ¢ (3lia ugd ansy) p2330d5 1 Are2D.CHORD o
- Aglety Qugll Ay Ak G adfie
Juail o 2an ¥ &l ¢ zsdie sl ansy: Are2D.OPEN o
- Ailgsy el Dl Skl G
asies bd sy A (e (3l (jasb ans)  AT€2D.CHORD o
g Uil 5 Al ) il adadll S pall Al g el Al Al
Agles Adats ) Adaiill Gl (e s ok pusy o3 (gag (4da (sl
. s
oY) any b Leadiueall AaBa ) uldll U ORI g




Color aall: o setPaint Ll ae 4ol Casinall )
alasni) Sy Gum ¢ TexturePaint ol § GradientPaint  «aually
plasiu) 5Se Eua . setPaint gl gla S Cagiiall s3a (4o (alyel
Gl Ll ¢ JC 20 e 93 a3 Color Ciaall (a2
Le 0 elasy) st =pams JS8 e Jaal (e a285008 GradientPaint
Wate (e lagas (illy JSEN (o ALl a0y 0585 S ¢ AT 05 o Lgls
e leiV) e ) AL Waamsg ¢ 4g o1 alall Gl 5 ey o 50 il
JUAl) 84y Liad L V3p ¢ 35l il odie i 53 (5l Tyl o L)
Bygea aladiul ay Laxie daladiul (Sad TexturePaint caall Lol . (3oL
. dauy dhyall JSEI £ Ja)

BasicStroke iall =V -£-0-9
JSG dapal aaanld Al Gailadl) (e de pens Ciaall b Ciyay

il sl . Graphics2D  «aall (re (amse aladiuls e sucpall JISEY) 350a
. outline JSal Aalall 352l anyl aadlivdus (G0 asll Jad 40 Chpas
b sal b (ailadll s3a il g

ol bd e -

el Al JS5 -

Cagiadl Ehluall G dagll Balis JSE —

- dashed Line Xiwll lill JSi pattern e zisad capi —
JS i sls daa 5 ady 231 S8 Jasse BasicStroke il SL o)
P eVls sae e e opdal ¢ dase JBa (i ol Lgia

o 5



saly Jasags (Al 2 (JAgY) Alad)

= S ol s oy e (e float aas e ol ar g AL
- Gl (21-9) Jeal

plaug A0 Al A )

o oalbpaint( ) bl el sl (21 9) JUEA 8 Jas
setStroke( ) adlill elaugll ad as 2y a8l 5 . Jull (22— 9)JEal
(V=3) ISl 8 LaS (5Ss agnapall Jail) (o JasSU s ealipll 2655 2

§ %_113'.1

BasicStroke.CAP_ ROUND Jasus sl a5 — (V—4)J2

public void paint(Graphics g) |
super.paint(g);
Graphics2D  g2d = (Graphics2D)g:
I BasicStroke.CAP_SQUARE
g2d.setStroke(new BasicStroke(10, BasicStroke.CAP ROUND,
BasicStroke. JOIN_ROUND));
g2d.setColor( Color.yellow):

R



g2d.draw(new Line2D.Double(20,20,100,100));
g2d.setColor( Color.red):

g2d.draw(new Line2D .Double(100,100,200,50));
1 /lend paint

gl Uy pe WY @lldg ¢ A35800 (A Cagunpall Cplaadl e o Jaas
Aadll N sl 12 s Lsje 135 ¢ BasicStroke.CAP_ ROUND
p Aul (Y-4)Jsal e Juasiid BasicStroke.CAP_SQUARE

BasicStroke.CAP_SQUARE Luudl sy o — (Y-9)

Casiun 2al gas generalPath il aaaios COBN b gl ins aaia il
JEEY) e de gana S Ciall 2330 Wy ¢ java.awt.geom Al
- blusal) (e Ao sana (of Al

(21- 9)Jlil i paint() sl 3 3smpal paapl) sl Jasily s
e Joaniu malipll 3085 adey . (23~ 9)JGall G il il
P Sl (T—ﬁ)JS..:J'l
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BasicStroke.CAP_SQUARE&IAN dayussll ypa — (Y—4) IS

public void paint(Graphics g) { (”2.'3.'9) JEa

super.paint(g):
Graphics2D g2d = (Graphics2D)g:
g2d.setStroke(new BasicStroke(10,
BasicStroke.CAP SQUARE, BasicStroke. JOIN ROUND)):

GeneralPath generalPath = new GeneralPath(new
Line2D.Double(20,20,50,50) );

generalPath.append(new
Line2D.Double(100,100,180,20),true);

g2d.setColor( Color.red);
g2d.draw(generalPath);
}//end pain
: {;:_).nJg]1 l_)..:l“ JJ.:L Gillaaa sae gl @M! g.!
i eall Lr.a iyl geﬂeralPath ua )yl u_'_]! ‘jj Lijye adl .Y
a e mdsle s (JY) Sl )J8Y) JS2) GeneralPath
@l e Jg¥) ) aas s AdL) Jal e append( ) &l Laasid

-tde .



) dpuaigh JCEY (e de sana Jia; GeneralPath ciall ()
DAY B aalgd) gl o
lagd S Lalg ¢ (50,50 ) adail wie 3y J5¥) laad) o Baadls LY
V) ¢ opdaall e Jaald dlia ol gl ¢ (100,100 ) Akl aie
dayr gl agmy 13 o ddadally ¢ Jualdll 1an elad Y Gl JSi)
Juas 0)9ds oo My append( )l A el true
. false Aedll true Aol Jasius lld o dly op)bsall
draw( ) 2 e generalPath  oyall japd @i ¢lld 2ay LY
- gl 1aa gy (o3) JISEY) e sane pusys o)t asiy (53
plaug Aoy (Al — Aalad) Alad) ag : AN Ul
(3s¥) AN o Uasgl) ¢ Aima Gage Jamsy XU e lnusy Ay Allall 530
LS iyt (e sl e lall L ¢ ldl el DA o giiilia 5
(24- 9) Judl gy LaS ¢ JS) oy 2ic pattern  (Cpma zsad Gauk
(21— 9) Jaa) i paint( ) mlll & aepd) paill Jladod (Says o
e Joanin zalipll 348 2iey ¢ Ul (24~ 9)J JEd) G el pailly
. = , . Sl Jsa

setStroke il 2ol eUasgll )y Cpw — (£-9) 83
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public void paint(Graphics g) |
super.paint(g);
Graphics2D  g2d = (Graphics2D)g:
float dash[ |={ 10,20,5,5}:
g2d setStroke(new BasicStroke(10.0f,
BasicStroke. CAP_BUTT,
BasicStroke. JOIN MITER,
10.0f, dash, 10.0f));
g2d.setColor( Color.blue);
g2d.draw(new Line2D.Double( 0,10,300,10));
float dash2[ = { 10,20, 5,5 } :
g2d setStroke(new BasicStroke(2.0f, BasicStroke.CAP BUTT,
BasicStroke JOIN MITER, 10.0f, dash, 0.0f));
g2d.setColor( Color.red);
g2d.draw(new Line2D.Double( 0,30,300,30));
} // end pain

Mo 4fnld A g3 pattern  zdgedll Jhay Geelddl dassdll ) A88s0 8
e I A Jay um ¢ ABY) (e Al A giiaal) jealic Jidis ¢ aul
Jiagd ddghiadl o3a (3o SEI A8 Lol ¢ add) (e Lpansy s Andad Jg) Jsha
Jag (eslaad) dagus gl Ll gl 13 5 Lpansy a3 ) Axdasll a5 £ 1) J5ha
¢ i) aandl (il 6 Sad ¢ Wie (ha g dpadll Gaakat o A Sl
al asl Bad G 10 Aagll e AalY) Aad Jara o3 Jo¥1 Jaadl Jal (hag
e aialy] Javm o3 (gally SUH Laall (uSe e (0,10 ) kil e lay

. 0 daal




2298l PlA e pwaplly aSadl) —¥—£—-0-9
Obse ebals st Coms cTotate( ) Ll DA (e pSanll LiSay
Ul eyl el Jlaiol 58, ¢ Glllaay) fase Joa gyl
¢ S (25— 9)JE B el il (21 9)JEA 6 paint( )
v Al (£-3)JSE e Jranin maliyll 385 die g
public void paint(Graphics g) {
super.pamnt(g):
Graphics2D  g2d = (Graphics2D)g;
g2d.rotate(45);
g2d.setColor( Color.blue);
g2d.setFont(new Font("TimeRoman", Font.PLAIN, 20));
g2d. drawString("Mmoun !!!", 75, 5);
g2d.rotate(-135);
g2d.setColor( Color.red);
g2d.setFont(new Font("TimeRoman", Font.PLAIN, 20));

g2d.drawString("Younes !!!",-170 , 100);
}//end pain
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(25-9)JBall Slajin cp — (£-9) A
Sl Flall caall Java 2D API ddauly a)ll 8 aadn
iyl aii iy Graphics bl Ciall 5w Graphics2D
Jusad Lide s Graphics2D dhad N Jeaddl . java.awt
) paintComponent A Mo a2 Ml Graphics reference (g)
Do WS dadxill 20 Graphics2D reference

Graphics2D g2d = ( GraphicsZ2D ) g;
gl o3 aadtiy I gyl
Java.awt.geom dsjall alaaiul Java 2D JSdisae JU JEa) mua s
«Rectangle2D.Double «Line2D.Double &l 3 La
Ellipse2D.Double, Arc2D.Double <RoundRectangle2D.Double
- iy saaaa Al 3 (3 ey Cagheall 838 e Ciia S
dadll dlase 5t Jha caunll patliad Jaady JKEY) o (JU 12 4
Aadaiiall Jagladll ansyy Jaladl e JSEYT ¢ Jas

o 5 B
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JEEYYy 1ol ARl aulite dang aasys asls JavA dal Laaliy i€l -

LAabialll
import java.awt.Color:
import java.awt. Graphics;
import javax.swing.JPanel:
import javax.swing.JFrame;

public class DrawSmiley extends JPanel {
public void paintComponent( Graphics g ) |
super.paintComponent( g ):
I/l draw the face
g.setColor( Color. YELLOW );
g fillOval( 10, 10, 200, 200 );

/I draw the eyes
g.setColor( Color.BLACK );
g.fillOval( 55, 65, 30, 30 );
g fillOval( 135, 65, 30. 30 ):
! draw the nose
g.setColor( Color.BLACK );
g.fillOval( 100, 102, 10, 10 );
g fillOval( 120, 102, 10, 10 );

/I draw the mouth
g fillOval( 50, 110, 120, 60 ):



I M touch up” the mouth into a smile
g.setColor( Color. YELLOW );
g fillRect( 50, 110, 120, 30 );
g fillOval( 50, 120, 120, 40 );
VI end method paintComponent
} Il end class DrawSmiley

/I Test application that displays a smiley face.

public class DrawSmileyTest |

public static void main( String args[ ] ) {
DrawSmiley panel = new DrawSmiley( );
JFrame application = new JFrame();

application.setDefaultCloseOperation( JFrame EXIT ON_CLOSE );
application.add( panel );
application.setSize( 230, 250 );
application.setVisible( true );
+ I end main

VI end class DrawSmileyTest

c Sl SN e Jeani paliydl 35 ey




lldy Java 2D 4 aladiuls JIS3 sae ausy U JBal) gy =¥
Line2D.Double sl &lld 4 Ly java.awt.geom dajall aladiuly
«RoundRectangle2D.Double «Rectangle2D.Double ¢

Jiay Cigiiall 838 (e caa (S Ellipse2D.Double, Arc2D.Double

Gailad Janis SISV o o JBal 130 3 . A3y 5a0na eyl i3 S5
Aakiiall haghadll auys Jalail ao JSEY) e day chadll o yud Jie caus)l
A Apunigl) JISEY oy Ml

Lines, Rectangles, Round Rectangles, Arcs and Ellipses

// Demonstrating some Java 2D shapes.
import java.awt.Color;
import java.awt.Graphics;
import java.awt.BasicStroke:
import java.awt.GradientPaint;
import java.awt. TexturePaint;
import java.awt.Rectangle;
import java.awt.Graphies2D;
import java.awt.geom.Ellipse2D;
import java.awt.geom.Rectangle2D;
import java.awt.geom. RoundRectangle2D:
import java.awt.geom.Are2D;
import java.awt.geom.Line2D;
import java.awt.image. BufferedImage;
import javax.swing.JPanel;

public class ShapesJPanel extends JPanel |
/I draw shapes with Java 2D API

public void paintComponent( Graphics g ) {
super.paintComponent( g ); // call superclass's paintComponent

- g



Graphics2D g2d = ( Graphics2D ) g; // cast g to Graphics2D

I draw 2D ellipse filled with a blue-yellow gradient
g2d.setPaint( new GradientPaint( 5, 30, Color.BLUE, 35, 100,
Color.YELLOW, true ) );
g2d.fill( new Ellipse2D.Double( 5, 30, 65, 100 ) );

/I draw 2D rectangle in red
g2d.setPaint( Color.RED );
g2d.setStroke( new BasicStroke( 10.0f) );
g2d.draw( new Rectangle2D.Double( 80, 30, 65, 100 ) );

I draw 2D rounded rectangle with a buffered background
Bufferedlmage bufflmage = new Bufferedimage( 10, 10,
Bufferedlmage. TYPE INT RGB );

/ obtain Graphics2D from bufferlmage and draw on it
Graphics2D gg = bufflmage.createGraphics( );
ga.setColor( Color. YELLOW ); // draw in yellow
ge fillRect( 0, 0, 10, 10 ); // draw a filled rectangle
ge.setColor( Color. BLACK ): // draw in black
gg.drawRect( 1, 1, 6, 6 ); // draw a rectangle
gg.setColor( Color.BLUE ); // draw in blue
ge fillRect( 1, 1, 3, 3 ): // draw a filled rectangle
gg.setColor( Color.RED ); // draw in red
ga fillRect( 4, 4, 3, 3 ). // draw a fiiled rectangle

I paint buffimage onto the JFrame
g2d.setPaint( new TexturePaint( bufflmage,
new Rectangle( 10, 10)) ):
g2d.fill(
new RoundRectangle2D.Double( 155, 30, 75, 100, 50, 50 ) );

Il draw 2D pie-shaped arc in BLACK
g2d.setPaint( Color.BLACK ):

- I



g2d.setStroke( new BasicStroke( 6.01) );
g2d.draw(
new Arc2D.Double( 240, 30, 75, 100, 0, 270, Arc2D.PIE ) );

I/ draw 2D lines in green and blue
g2d.setPaint( Color.GREEN );
g2d.draw( new Line2D.Double( 395, 30, 320, 150 ) );

/I draw 2D line using stroke
float dashes[ ] = { 10 }: // specify dash pattern
g2d.setPaint( Color.BLUE );
g2d.setStroke( new BasicStroke( 4, BasicStroke.CAP ROUND,
BasicStroke. JOIN ROUND, 10, dashes. 0 ) );
¢2d.draw( new Line2D.Double( 320, 30, 395, 150) ):
} /] end method paintComponent

} /] end class ShapesJPanel

i SRR O

/I Demonsirating some Java 21 shapes.
import javax.swing.JFrame;

public class Shapes |
/I execute application
public static void main( String args[ | ) |
// create frame for ShapesJPanel
JFrame frame = new JFrame( "Drawing 2D shapes" ):
frame.setDefaultCloseOperation( JFrame.EXIT _ON_CLOSE );

/I create ShapesJPanel
ShapesJPanel shapesJPanel = new ShapesJPanel();

frame.add( shapesIPanel ); // add shapesJPanel (o frame
frame.setSize( 425, 200 ); // set frame size
frame.setVisible( true ); // display frame
} // end main
| // end class Shapes
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Cisioa aal say generalPath  caall alaanii) Jul JUal xaag -
JEEY) (e de gane Jiall Caaall 2330 w5 ¢ java.awt.geom Ayl
Alall Sl (myey LAl JLAD L bl (s Ae pana ol Aaigl)

- Aulad deas JS5 8 peneralPath

2 gealipd)
/I Demonstrating a general path.

import java.awt.Color;

import java.awt.Graphics;

import java.awt.Graphics2D;

import java.awt.geom.GeneralPath;
import java.util. Random;

import javax.swing.JPanel;

public class Shapes2JPanel extends JPanel {
/I draw general paths
public void paintComponent( Graphics g )

{



super.paintComponent( g ). // call superclass’s paintComponent
/I get random number generator
Random random = new Random( );
int xPoints[] = { 55, 67, 109, 73, 83, 55, 27,37, 1,43 };
int yPoints[] = { 0, 36, 36, 54, 96, 72. 96, 54, 36, 36 }:

Graphics2D g2d = ( Graphies2D ) g;
/I create GeneralPath object
GeneralPath star = new GeneralPath( );
/1 set the initial coordinate of the General Path
star.moveTo( xPoints[ 0 ], yPoints[ 0 ] );
I/ create the star--this does not draw the star
for ( int count = 1 ; count < xPoints.length: count++ )
star.lineTo( xPoints| count |, yPoints[ count | );
star.closePath(); // close the shape
g2d.translate( 200, 200 ); // translate the origin to (200, 200)
I rotate around origin and draw stars in random colors
for ( int count = | ; count <= 20; count++ )

i
g2d.rotate( Math.P1/ 10.0 ); // rotate coordinaie system

/I set random drawing color
g2d.setColor( new Color( random.nextInt( 256 ),
random.nextInt( 256 ), random.nextInt( 256 ) ) );
g2d.fill( star ); // draw filled star
} /] end for
| /I end method paintComponent
} /] end class Shapes2.JPanel

/I Demonstrating a general path.
import java.awt.Color;
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import javax.swing.JFrame;
public class Shapes2 {
/I execute application
public static void main( String args[] ) {
Il create frame for Shapes2JPanel
JFrame frame = new JFrame( "Drawing 2D Shapes" );
frame.setDefaultCloseOperation( JFrame.EXIT ON CLOSE );
Shapes2JPanel shapes2JPanel = new Shapes2JPanel( );
frame.add( shapes2JPanel ); // add shapes2.JPanel to frame
/I set frame background color
frame setBackground( Color. WHITE );
frame.setSize( 400, 400 ); // set frame size
frame.setVisible( true ); // display frame
} I end main
|/l end class Shapes2
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. Event Object &uas aje a Al oag

Trigger an event
. source: Sourcel lass ¥L.Istavar
tadd¥Listenen{listener: XYListener)
Hhandlerievent: XEvenij

7~

Register by imvoking

{a) A generic source component
- source. add YL istenen(listener);

with a generic listener

listemer: ListenerClass

sounce: SourceClass

+add X Listener{ AListener listener)

An event is Keep il a list
triggened

event, AEvent listener]
Invoke istencrd

listener] handlerieveni)
listener2 handler(event) PR STE

listeners. handlenfevent)

(a) Internal fubction of a generic source object
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import javax.swing.*;

import java.awt.¥;

import java.awt.event.®;

public class ClickAction {

public static void main(String args[ ] ) {
JFrame wind = new JFrame("Log in");
wind.setLayout(new FlowLayout(FlowLayout. LEFT));
JButton clickMe = new JButton("Click Here");

final JTextField name = new JTextField();

1{] JLabel nameLbl = new JLabel("Enter your name: ");

11. wind.add(nameLbl); wind.add(name); wind.add(clickMe);
12. name.setPreferredSize(new Dimension(141,21));

13. wind.pack( ); wind.setVisible(true);

14. wind.setDefaultCloseOperation(JFrame. EXIT ON CLOSE);
15. clickMe.addActionListener(new ActionListener( ) {

16. public void actionPerformed(ActionEvent e) |

17. JOptionPane.showMessageDialog(null,
"Welcome"+name.getText( ) ):

B 00 S oh L gi B9 b

8.}

19. 1)
20. Y/End main

21. YlEnd class

Oaats all java.awtevent.® Aajall ohs Wb 3 pha ll ag s o
o Lad Cuatie yape lgia (i Sl ActionListener dgalsll
L Jaf oo setPreferredSize( ) gl 12 jhdl 8 Leadnn)
¥ FlowLayout (gsll jas alaanil e syl Jed, el Jas
G el pany Glely dans (Vi e sl palll i
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Message dialog type Icon Description

A dialog that indicates an error to the user.

A dialog with an informational message to
the user.

A dialog warning the user of a potential
problem.

A dialog that poses a gquestion to the user.
This dialog normally requires a response,
such as clicking a Yes or a Ne button.

B Pbe®

PLATN MESSAGE no icon A dialog that contains a message, but no
icon.

showMessageDialog bl A& asll Jassgll culgh s = (T« ) Jgaall

Jdsgaall Liall g g.\iml al) —Y—)
Inner class and Anonymous class
Anonymous Jsgaall caall aggia (1-10)Jlal 8 Laranil
G Chaa e plape oLl o3 ¢ malipll e 15 el 8 &3, class
Ol U 3yilus actionPerformed aolall Lidisg ActionListener dgals)
oo VY el (pa (S a8 Al Akl Agals)) o3 ey haa Cijas
95 LS, ActionListener dgalsll Gosy voa A Caia Capat Gl

- (2-10)JEa) 3 maiaga

public , Jssay siaa gl 4l 3% of S J3lal Caall )
al o Jala) Caall e #yea o oS WS« private, protected
Al chall ) Jgeansl) oS0 ¥ Al 6. static sl final ) 3
ciall alyel U Jyeagl o€a Y @l ¢ ad glall coall (BLa a )

-OYA -



Jswash aias 81N Caall o) - ad (goladl Canall Galiel e Y1 A3l

¢ private sl &3 eliac Yl L Loy ¢ golad) Cuall eliael psas I
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 (2-10) g5
import javax.swing.*; -

import java.awt.®;
import java.awt.event.*;
public class Test {
JFrame wind = new JFrame("Log in");
JButton clickMe = new JButton("Click Here");
JTextField name = new JTextField( ).
JLabel nameLbl = new JLabel("Enter your name: ");
public Test( ) {
wind.setLayout(new FlowLayout(FlowLayout. LEFT));
wind.add(nameLbl); wind.add(name); wind.add(clickMe);
name.setPreferredSize(new Dimension(141,21));
wind.pack(); wind.setVisible(true);
wind.setDefaultCloseOperation(JFrame. EXIT ON CLOSE);
ActionListen listener = new ActionListen():
clickMe.addActionListener(listener);
b
/I Start of inner class
class ActionListen implements ActionListener {
public void actionPerformed(ActionEvent e ) {

JOptionPane.showMessageDialog(null, "Welcome "
-oYq._



+name.getText( ) ):

;

W end ActionListen class
/I End of inner class

public static void main(String args| | )

{

Test win= new Test( );
Hlend main
Hlend test class

Jo Al e Jemsiu palipdl 2 xie g

124 Lugin"=' = 2 |
‘Emarmnatm: | Wasgem || Click Here ”

JTextField jaiall Ciaal) mllaa Alis— - o
oaill AT Eava mllas A0S L i€ (3-10)JUdl & maiags
Dbz o5 ¢ palll Jis 8 aand JAal aadnall aph Sus ¢ JtextField
G amses Jasdl o) e Joaanll Giall mllae agiis aws ¢« Enter
La2ls . JTextField Gaall dallas (0-) 4 ) JSA maagn Ayl ape
w2l getActionCommand( ) sl 1 Jhaudl é Lasdnud Ll
A G paill salels Al 138 agt dua, CuaBiall ) all) 3 g3 Eaal)
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: ddaadls
ActionEvent ciall xlll getSource( ) alall (e sl V1 <oy
o dsall aly 3 Saall aid e Jyumall

textFieldl handler
\ TextField abject \ TextFieldiandler object
listenarList public wvoid actionPerformed(
ActionEvent event )
— {

}

This reference is created by the statement
textFieldl.addActionlistener{ handler ):

JTextField coall dalle puiags — (0= +) J<a

import javax.swing.*; ( 3‘10) Jha

import java.awt.®;
import java.awt.event.*;
public class Test2 |
JFrame wind = new JFrame("Log in");
JTextField name = new JTextField( );
JLabel nameLbl = new JLabel("Enter your name: ");
public Test2( ) {
wind.setLayout(new FlowLayout(FlowLayout. LEFT)):
wind.add(namelLbl); wind.add(name);
name.setPreferredSize(new Dimension(141,21));
wind.pack( ); wind.setVisible(true);
wind.setDefaultCloseOperation(JFrame. EXIT ON CLOSE):
name.addActionListener(new ActionListener( ) {
-



public void actionPerformed( ActionEvent e) |
JOptionPane.showMessageDialog(null,
e.getActionCommand( ) ); /1
{
b
}//public Test2
public static void main(String args[ | )
{
Test2 win = new Test2():
}//end main
Ylend class

1% Login = Bl | _53_’]

Enter your name; YOUNES Click Here
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Dbl ey e e Y1 e pladl Bae alaand 8 Uil A8 . all
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. swing dajall i )30 &uapgl) Bl (0 =) +) JSEN Gy
paalll Sleall al iVl SW ASLsY L JButton ciuall clla
— public JButton ( String text ) ;
text Jasssll saaall ausl sy 15 aiaa
— public JButton ( Icon icon ) ;
Lisgll & aaadlicon el ae b)) adea
— public JButton ( String text, Icon icon )
o ellaigll B glaaaadl Sally paill pa by e

i

Ry e S

JCheckBox _“;j‘ t-_m _ :
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—da¥ oM a5 & ¢ JButton wieall Aauls {55 sl
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You pressed : fancy.JBution

/I Creating JButtons. (4-10) Jua

import java.awt.FlowLayout;
import java.awt.event. ActionListener;
import java.awt.event. ActionEvent;

import javax.swing.JFrame;
import javax.swing.JButton;
import javax.swing.Icon:

import javax.swing.Imagelcon;
import javax.swing.JOptionPane;

public class ButtonFrame extends JFrame {

private JButton plainJButton; // button with just text

private JButton fancyJButton; // button with icons

/| Buttonkrame adds JButtons to JFrame
public ButtonFrame( ) |
super( "Testing Buttons" );
setLayout( new FlowLayout() ): // set frame layout
plainJButton = new JButton( "Plain Button" ); // button with text
add( plainJButton ); // add plainJButton to JFrame
fancyJButton = new JButton( "Fancy Button" ); / set image
add( fancylButton ); // add fancy.JButton to JFrame

/I ereate new ButtonHandler for button event handling

ButtonHandler handler = new ButtonHandler();
fancyJButton.addActionListener( handler );
plainJButton.addActionListener( handler );
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V[ end ButtonFrame constructor
Il inner class for button event handling
private class ButtonHandler implements ActionListener {
/I handle button event
public void actionPerformed( ActionEvent event ) {
JOptionPane.showMessageDialog( ButtonFrame.this,
String. format(
"You pressed: %s", event.getActionCommand( ) ) );
y /! end method actionPerformed
} [l end private inner class ButtonHandler
+ /I end class ButtonFrame

i/ -—- e T
/[ Testing ButtonFrame.
import javax.swing.JFrame;
public class ButtonTest {
public static void main( String args| | )
{ /{ create ButtonFrame
ButtonFrame buttonFrame = new ButtonFrame( ):
buttonFrame setDefaultCloseOperation(
JFrame.EXIT ON CLOSE );
buttonFrame.setSize( 275, 110 ); // set frame size
buttonFrame.setVisible( true ); // display frame
| /1 end main
VIl end cla/ss ButtonTest
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— public JCheckBox ( ) ;
(Off ) Jed yus 1) JLad) Gyvim gy
— public JCheckBox ( String text ) ;
ol e (OFF ) Jlad p JL53) Gytiua piuan
— public JCheckBox ( Icon icon ) ;
icon as (Off ) Jlad je jlodl Gevia abea

— public JCheckBox ( String text, boolean selected ) ;
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5-10) J&a
Il Creating JCheckBox buttons.

import java.awt.FlowLayout;
import java.awt.Font;

import java.awt.event.ItemListener;
import java.awt.event.IitemEvent;
import javax.swing.JFrame;

import javax.swing.JTextField;
import javax.swing.JCheckBox;

public class CheckBoxFrame extends JFrame |
private JTextField textField; // displays text in changing fonts
private JCheckBox boldJCheckBox; // to select/deselect bold
private JCheckBox italiclCheckBox; // to select/deselect italic
/I CheckBoxFrame constructor adds JCheckBoxes to JFrame

public CheckBoxFrame( ) {

super( "JCheckBox Test" );

setLayout( new FlowLayout( ) ); // set frame layout

/] set up JTextlield and set its font
textField = new JTextField( "Watch the font style change”, 20 ):
textField.setFont( new Font( "Serif", Font.PLAIN, 14 ) ).
add( textField ); // add textField to JFrame
boldJCheckBox = new JCheckBox( "Bold" ); // create bold checkbox
- ovY_



italicJCheckBox = new JCheckBox( "ltalic" ). // create italic
add( boldJCheckBox ): // add bold checkbox to JFrame
add( italicJCheckBox ); // add italic checkbox to JFrame
/I register listeners for JCheckBoxes
CheckBoxHandler handler = new CheckBoxHandler( );
boldJCheckBox.addItemListener( handler );
italic]JCheckBox.addItemListener( handler );
VIl end CheckBoxFrame constructor
/I private inner class for ltemListener event handling
private class CheckBoxHandler implements ItemListener {
private int valBold = Font. PLAIN; // controls bold font style
private int valltalic = Font.PLAIN; // controls italic font style

/I respond to checkbox events
public void itemStateChanged( ItemEvent event) {
/I process bold checkbox events
if ( event.getSource( ) = boldJCheckBox )
valBold = boldJCheckBox.isSelected( ) ? Font.BOLD :
Font. PLAIN;

Il process italic checkbox events
if ( event.getSource( ) = italicJCheckBox )
valltalic = italicJCheckBox.isSelected( ) ? Font.ITALIC :
Font.PLAIN:
/I set text field font
textField.setFont(
new Font( "Serif", valBold + valltalic, 14 ) );
1 I/ end method itemStateChanged
V /] end private inner class CheckBoxHandler
} /] end class CheckBoxFrame
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[/l Testing CheckBoxFrame.
import javax.swing.JFrame;

public class CheckBoxTest {

public static void main( String args[ | ) {
CheckBoxFrame checkBoxFrame = new CheckBoxFrame( );
checkBoxFrame.setDefaultCloseOperation(

JFrame.EXIT _ON_CLOSE );
checkBoxFrame.setSize( 275, 100 ); // sef frame size
checkBoxFrame.setVisible( true ); // display frame
} /! end main
V /] end class CheckBoxTest

t A Al e Jeanin zaliydl 2k N
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public JRadioButton ( ) ;
(off ) Jad ey lejls Jus 3 abay
public JRadioButton ( String text )
- o e (Off ) Jlad je Jls 5 plua
public JRadioButton ( Icon icon ) ;
icon aa (Off ) Jlad pe JLd ) abeay
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public JRadioButton ( String text , boolean selected ) ;

Jled e gl Yied boolean s (555 oa pe JLS ) by

s ActionEvent gfa sl 2 g JRadioButton caall aakas o
(6-10)JEal Cpus - (9AY) Elaa¥) e vaedl ) &3l L ItemEvent
I b pagyadl paidl G qapllaall sl s aaaadl jLa sl el

Aaa ) of Bold (mupe sl Italic ik L) JTextField

il Creating radio buttons using ButtonGroup and JRadioButton.
import java.awt.FlowLayout:
import java.awt.Font;

import java.awt.event. ItemListener:
import java.awt.event. ItemEvent;
import javax.swing.JFrame;

import javax.swing.JTextField:
import javax.swing.JRadioButton;
import javax.swing. ButtonGroup:

public class RadioButtonFrame extends JFrame |

private
private
private
private
private
private
private
private
private
private

JTextField textField; // used to display font changes
Font plainFont; // font for plain text

Font boldFont: // font for bold text

Font italicFont; // font for italic text

Font boldltalicFont; // font for bold and italic text
JRadioButton plainJRadioButton; // sefecis plain text
JRadioButton boldJRadioButton; // selects bold text
JRadioButton italic)RadioButton; // selects italic text
JRadioButton boldltalicJRadioButton; // bold and italic
ButtonGroup radioGroup;
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Il RadioButtonFrame constructor adds JRadioButtons to JFrame
public RadioButtonFrame( ) {

super( "RadioButton Test" );

setLayout( new FlowLayout( ) ) // set frame layout

textField = new JTextField( "Watch the font style change", 25 );
add( textField ); // add textField to JFrame
/I ereate radio buttons
plainJRadioButton = new JRadioButton( "Plain". true );
boldJRadioButton = new JRadioButton( "Bold", false );
italicJRadioButton = new JRadioButton( "Italic", false );
boldItalicJRadioButton = new JRadioButton( "Bold/Italic" false );
add( plainJRadioButton ); // add plain button to JFFrame
add( boldJRadioButton ); // add bold button to Jl-rame
add( italicJRadioButton ); // add italic button to JFrame
add( boldltalicJRadioButton ); // add bold and italic button
Il ereate logical relationship between JRadioButtons
radioGroup = new ButtonGroup( ); // create ButtonGroup
radioGroup.add( plainJRadioButton ); // add plain to group
radioGroup.add( boldJRadioButton ); // add bold to group
radioGroup.add( italicJRadioButton ); // add italic to group
radioGroup.add( boldltalicIRadioButton ); // add bold and italic
/I create font objects
plainFont = new Font( "Serif", Font. PLAIN, 14 ):
boldFont = new Font( "Serif", Font. BOLD, 14 );
italicFont = mew Font( "Serif", Font.ITALIC, 14 );
boldItalicFont = new Font( "Serif", Font. BOLD +
Font.ITALIC, 14 );
textField.setFont( plainFont ); // set initial font to plain
/I register events for JRadioButions
plainJRadioButton.addItemListener(
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new RadioButtonHandler{ plainFont ) );
boldJRadioButton.addItemListener(
new RadioButtonHandler( boldFont ) );
italicJRadioButton.addItemListener(
new RadioButtonHandler( italicFont ) );
boldltalicJRadioButton.addItemListener(
new RadioButtonHandler( boldltalicFont ) );
Il end RadioButtonkFrame construcior
/I private inner class to handle radio button events
private class RadioButtonHandler implements ItemListener{
private Font font; // font associated with this listener
public RadioButtonHandler( Font f) {
font = f. // set the font of this listener
VI end constructor RadioButionHandler
I/ handle radio button events
publie void itemStateChanged( ItemEvent event ) |
textField.setFont( font ); // set font of textField
v/ end method itemStateChanged
| /] end private inner class RadioButtonHandler
V / end class RadioButtonFrame

o s v R

// Testing RadioButtonFrame.

import javax.swing.JFrame;

public class RadioButtonTest |

public static void main( String args[ ] ) {

RadioButtonFrame radioButtonFrame = new
RadioButtonFrame( );
radioButtonFrame.setDefaultCloseOperation(

JFrame . EXIT ON CLOSE );
radioButtonFrame.setSize( 300, 100 ); // set frame size
radioButtonFrame.setVisible( true ); // display frame
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} I end main
} I end class RadioButtonTest
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public JComboBox ( object [ ]| stringtext ) ;
. String & sl (e 408 a0 48 hias o stringtext Jassll
s daliall chladl Baniea ae Jalaill Jal e N ool g1 alasiud Sy
public void addltem ( object item ) ;
Al ) jeall el ddls)
public object getltemAt ( int index ) ;
o paadl A 2ie atell als)
public void removeltem ( object anobeject ) ;
Aaliall Ghilall Geaiia e ddaa e)e CRda
public void removeAllltem ( ) ;
Aaliadl Shlal) Ggdia e ealiall aues Cids
il alasiul (Sas JCombOBOX juatall (s Gilihaall e Jgeaall
il Aasid o Wlasssall jeatll sslain) Jal e getSelectedItem( )
il o seaied) e Jsaall Jaf e e getltem( )
. itemStateChanged( ItemEvent e)
s ActionEvent ;s sl 2 g JComboBox «iall auli
paie ladl 23 L. (gal) ESlal) e aaedl ) BLSYL ItemEvent
e A 1 iy ItemEvent Gasll JComboBo (5Ll algs auas
il A1 s by Tanna (IS (@3 Gildl yusinll (e JLaaY! Al
2= ActionEvent Saall JComboBo (LSl adg saaai (g3l Jlall
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(7-10) Jba
/I Using a JComboBox to select an image to display.

import java.awt.FlowLayout;

import java.awt.event.ItemListener:

import java.awt.event.ItemEvent;

import javax.swing.JFrame;

import javax.swing.JLabel:

import javax.swing.JComboBox:

import javax.swing.Icon;

import javax.swing.Imagelcon;

public class ComboBoxFrame extends JFrame
{ Il combobox to hold names of icons
private JComboBox imagesJComboBox
private JLabel label; // label to display selected icon
private String names| | =
{ "bugl.gif", "bug2.gif", "travelbug.gif", "buganim.gif" };
private Icon icons[ | = {
new Imagelcon( getClass( ).getResource( names[ 0] ) ),
new Imagelcon( getClass( ).getResource( names[ 1 | ) ),
new Imagelcon( getClass( ).getResource( names[ 2 | ) ),
new Imagelcon( getClass( ).getResource( names[ 3 ])) }:
Il ComboBoxFrame constructor adds JComboBox to JFrame
public ComboBoxFrame( ) {
super( "Testing JComboBox" );
setLayout( new FlowLayout( ) ); // set frame layout
/1 set up JComboBox
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imagesJComboBox = new JComboBox( names );
I/ display three rows
imagesJComboBox.setMaximumRowCount( 3 );

imagesJComboBox.addItemListener(
new ltemListener( ) // anonymous inner class
{
/!l handle JComboBox event
public void itemStateChanged( ItemEvent event ) |
/! determine whether check box selected
if ( event.getStateChange() == ItemEvent. SELECTED )
label.setlcon( icons|
imagesJComboBox.getSelectedIndex() ] );
V1 end method itemStateChanged
} I/ end anonymous inner class
) /! end call to addltemListener
add( images]ComboBox ); // add combobox to JFrame
label = new JLabel( icons[ 0 ] ); // display first icon
add( label ); // add label to JFrame
V1! end ComboBoxFrame constructor
I end class ComboBoxFrame
= =
/I Testing ComboBoxFrame.
import javax.swing.JFrame;
public class ComboBoxTest {
public static void main( String args[] ) {
ComboBoxFrame comboBoxFrame = new ComboBoxFrame( );
comboBoxFrame.setDefaultCloseOperation(
JFrame.EXIT ON CLOSE );
comboBoxFrame.setSize( 350, 150 ); // set frame size
comboBoxFrame.setVisible( true ); // display frame
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V[ end main
V1 end class ComboBoxTest
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/I Selecting colors from a JList. " ( 8-10) Ju«

import java.awt.FlowLayout;

import java.awt.Color;

import javax.swing.JFrame;

import javax.swing.JList;

import javax.swing.JScrollPane;

import javax.swing.event.ListSelectionListener;
import javax.swing.event.ListSelectionEvent;
import javax.swing.ListSelectionModel;

public class ListFrame extends JFrame |
private JList colorJList; // list to display colors
private final String colorNames[ | = { "Black", "Blue",
"Cyan","Dark Gray", "Gray", "Green", "Light Gray",
"Magenta", "Orange", "Pink", "Red", "White", "Yellow" }.
private final Color colors[ | = { Color.BLACK, Color.BLUE,
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Color.CYAN, Color.DARK_GRAY, Color.GRAY,
Color.GREEN , Color. LIGHT GRAY .ColorMAGENTA,
Color.ORANGE, Color.PINK, Color.RED, Color. WHITE,
Color.YELLOW };

/I ListFrame constructor add JScrollPane containing , JList to JF-rame
public ListFrame( ) {
super( "List Test" );
setLayout( new FlowLayout( ) ): // set frame layout
colorJList = new JList( colorNames ); // create with colorNames
colorJList.setVisibleRowCount( 5 ); // display five rows at once
/I do not allow multiple selections
color]List.setSelectionMode(
ListSelectionModel. SINGLE SELECTION );
/I add a JScrollPane containing JList (o frame
add( new JScrollPane( colorJList ) ):
colorJList.addListSelectionListener(
new ListSelectionListener( ) // anonymous inner class
{
/I handle list selection evenis
public void valueChanged( ListSelectionEvent event ) |
getContentPane( ).setBackground(
colors [ colorJList.getSelectedIndex( ) ] ):
t [l end method valueChanged
{ Il end anonymous inner class
); I/ end call to addListSelectionlistener
\ I/l end ListFrame constructor
v ] end class Listlrame
If
/I Selecting colors from a JList.
import javax.swing JFrame;
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public class ListTest {

public static void main( String args[ ] ) {

ListFrame listFrame = new ListFrame( ); // create ListFrame
listFrame.setDefaultCloseOperation(  JFrame EXIT ON CLOSE );
listFrame.setSize( 350, 150 ); // set frame size
listFrame.setVisible( true ); // display frame

} /] end main
} Il end class ListTest
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9-10) Jia
import javax.swing.*; _

import java.awt.®;

import java.awt.event.®;

import javax.swing. event.*;

public class Test3 {

/I Creation & initialization the GUI objects
JFrame wind = new JFrame("Hi1 everybody!"):
String items[ | = {"Mr", "Mrs", "Miss"};
JComboBox title = new JComboBox(items);
JPanel pl, p2:

JCheckBox arabic = new JCheckBox("Arabic");
JCheckBox english = new JCheckBox("English");
JCheckBox french = new JCheckBox("Russian");
JRadioButton male = new JRadioButton("M");
JRadioButton female = new JRadioButton("F");
ButtonGroup radioGroup = new ButtonGroup( ):

String country[ ] = {"Syria", "Russia", "Germany"};
JList countries = new JList(country);
JTextArea info = new JTextArea( );

Il Implementation of ltemListener interface

class CheckListen implements ItemListener |
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public void itemStateChanged( [temEvent e) |
if (e.getSource( ) == arabic)
if (e.getStateChange( ) == ltemEvent. SELECTED)
info.append("\n Arabic");
if (e.getSource( ) == english)
if (e.getStateChange( ) = ItemEvent. SELECTED)
info.append("\n English");
if (e.getSource( ) == french)
if (e.getStateChange( ) = ItemEvent. SELECTED)
info.append("\n French"):
if (e.getSource( ) == male)
if (e.getStateChange( ) == ItemEvent. SELECTED)
info.append("\n Male");

if (e.getSource( ) == female)

if (e.getStateChange( ) == lItemEvent.SELECTED)
info.append("\n female");

if (e.getSource( ) == english)

if (e.getStateChange( ) = ItemEvent. SELECTED)
info.append("\n English");

if (e.getSource( ) == french)
if (e.getStateChange( ) = ItemEvent. SELECTED)
info.append("\n French"):

if (e.getSource( ) == male)
if (e.getStateChange( ) == ItemEvent. SELECTED)
info.append("\n Male");

if (e.getSource( ) == female)
if (e.getStateChange( ) = ItemEvent. SELECTED)
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info.append("\n female");
title.addItemListener(listener);
countries.addListSelectionListener(new ListSelectionListener( )|
public void valueChanged(ListSelectionEvent e) {
info.append("\n" + countries.getSelectedValue( ).toString( ) );
b

)

i
private void buildInterface( ) {
pl = new JPanel(new GridLayout(1.,7));
p2 = new JPanel(new BorderLayout()):
pl.add(title);
pl.add(arabic); pl.add(english); pl.add(french):
pl.add(male); pl.add(female);
pl.add(countries);
p2.add(info);
wind.add(pl,BorderLayout. NORTH);
wind.add(p2,BorderLayout. CENTER);
wind.pack():
wind.setVisible(true);
wind.setDefaultCloseOperation(JFrame. EXIT ON CLOSE);
radioGroup.add(male); radioGroup.add(female);

|

public static void main(String args| | ) {

Test3 win = new Test3( ):

}//end main

V/lend class Test3

:QJL'J! C_)a.“ d.l::- Jeani C‘:_Lnu_):'l.‘.. ."n_.z.n.\:'r dc g
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(10-10) Jta

/I Copying selected text from one fextarea to another.
import java.awt.event. ActionListener;
import java.awt.event. ActionEvent;
import javax.swing.Box;
import javax.swing.JFrame;
import javax.swing.JTextArea;
import javax.swing.JButton;
import javax.swing.JScrollPane;

public class TextAreaFrame extends JFrame |

private JTextArea textAreal: // displays demo string

private JTextArea textArea2; // highlighted rext is copied here
private JButton copylButton; // initiates copying of text

/I no-argument constructor
public TextAreaFrame( ) |{
super( "TextArea Demo" );
Box box = Box.createHorizontalBox( ); // create box
String demo = "This is a demo string to'n" +
"illustrate copying text\nfrom one textarea to '\n" +
"another textarea using an'\nexternal event'n "+

"oy sl g pall 4y ) geaalin",

textAreal = new JTextArea( demo, 10, 15); // create textareal
box.add( new JScrollPane( textAreal ) ); // add scrollpane
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copylJButton = new JButton( "Copy ===" ). // create copy button
box.add( copyJButton ); // add copy button to box
/I anonymous inner class
copyJButton.addActionListener( new ActionListener( )
1
/[ set text in textArea?2 1o selected text from textAreal
public void actionPerformed( ActionEvent event )
d
textArea2.setText( textAreal.getSelectedText( ) );
v Il end method actionPerformed
VI end anonvmous inner class
): // end call to addActionl istener
textArea2 = new JTextArea( 10, 15 ); // create second textarea
textArea2 . setEditable( false ); // disable editing
box.add( new JScrollPane( textArea2 ) ); // add scrollpane

add( box ): // add box to frame
1 end TextArealrame constructor
1 I/ end class TextAreaFrame
e
/I Copying selected text from one textarea to another.
import javax.swing.JFrame;
public class TextAreaDemo |
public static void main( String args[ ] ) {
TextAreaFrame textAreaFrame = new TextAreaFrame( );
textAreaFrame.setDefaultCloseOperation(
JFrame. EXIT ON CLOSE );
textAreaFrame.setSize( 425, 200 ); // set frame size
textAreaFrame.setVisible( true ); // display frame
} /! end main
} /] end class TextAreaDemo
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[This Is a demo string to
ilustrate copying text

&ladld Adapters J) cigia —V—

g, gl Bae Lghiad b A Agalgll paas Gl aany b
A Rl 0585 (G 3l (6 galyl o Wi (A ol s (3
7997 Jaadl La . Jadd aalg @lj

(saild adapter cigias aladiul 8 e AS S Y a8l 3
(iay Chgiall o3 (s chua S () ¢ (event listener adapter ) CulaaY!
2 geand o) B LSS (g 43) Ciga ¢« S1ad Liina dgaly
Oppadan Ul Lilh JCAY 1agay ¢ (12 malil a5 Cainy ) gl
(11-10 )JEd) . aabiad oil ailall ) B Ladly aalsill asan (3a8a3 )
e, aliydl 5380 e 5La Sliaty aoan il gk Gua ¢ S mng,
Canas ) Agalsll Babad Uil ¢ 53800 (lgal) dasy s b 5)Lall culdilaa)
— i_galdled s, SJL"'-“ Wi sl and
s mouseMoved cpal 3l e w3l MouseMotionListener
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SO Bl Lai 5l dlijas sie J5V) 38 2 Cus ¢ mouseDragged
- Yy Cannd) dalasy

import javax.swing.*; (11-10) Jta

import java.awt.®;
import java.awt.event.®;
public class Mouse extends JFrame
implements MouseMotionListener
{
public Mouse( ) |
super("Mouse Move");
;
public void mouseMoved(MouseEvent ¢) |
/* getX and getY methods are
used for getting the coordinate of mouse cursor. */
setTitle("(X,Y)=" + "(" +e.getX( )+ "," +e.getY( )+ ")"):
H

publie void mouseDragged(MouseEvent e¢)

{

/I do nothing

l
1

public static void main(String args[ ]) |
Mouse wind = new Mouse( ):
wind.setLayout(null);
wind.setSize(300,200);
wind.addMouseMotionListener(wind);
wind.setVisible(true);
wind.setDefaultCloseOperation(JFrame. EXIT ON_CLOSE);

Vlend main
}/lend class



S ) e deaniis palipall 25 e g

Ll e sl e il (aua mouseDragged sl Lo Lul Jaadl
s Joadll) Jall . ((glun) dgalghl uias oY @llyy ) 4l Al Ll
alaai Gl bl JUall asad Caguw, Siaall caulia adapter cia aladil
igalgl 3 —sdan a9 52 1l MouseMotionAdapter ci—all

. MouseMotionListener

import javax.swing.*;
import java.awt.¥®;
import java.awt.event.®;
public class Mouse5 extends JFrame |
public Mouse5( )
it
super(" Mouse Move");
addMouseMotionListener(new MouseMotionAdapter(){
public void mouseMoved(MouseEvent e)
{
setTitle("(X,Y)=" + "(" + e.getX()+ "," +e.getY()+ ")");
}
b
1+ /lend Mouse5()

-



public static void main(String args[ |) {
Mouse5 wind = new Mouse5( );
wind.setLayout(null);
wind.setSize(300,200);
wind. setVisible(true);
wind.setDefaultCloseOperation(JFrame.EXIT ON_CLOSE);
Vlend main
/lend class

:‘Fn:ﬁl E-F"j' e Juasiv G..u_,gli L85 dieg

. Event-adapter class in
java.awt . event Implements interface

I CemponentAdapter ComponentListener

. Containerhdapter ContainerLiscener
Focusidapter Focualistener
KeyRdapter EKeyListener
MouseRdapter MouseListener

MoussMationhdapter MouseMotionLiscensr

Windowhdapter Windowlistener

gty Al Slgalgll ae adapter Cisia e e gan— (5 -10) d,s‘
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Bylally piliall dagl cilan aa Jaladl) —A —1

 pebliall dagl Silaal aaf e Jaladll 1S iy ((13-10)Jdl
Jis B b ) JLa) e pddiunad) aiey Gids dalles LU o gk Cais
&l ae KeyEvent sl sadiuin Jhal 138 i 21 sliiuly aill
£l (ra Yoaie 2 631 getKeyChar  aolall s3as sy « keyTyped
A ) 13 el 85 &5 frag ¢ adaiiia o5 (Al Cajaall ddjadl Char
Aiad s DA e alalas W Jladdl s 2la SIS 1[0 - 9 ] Jlaall
- setKeyChar("\0'); &l alaasuly

e dagimall Coyaall aal) 298 dad o Jpeant) LiSe T
Alt, Shift, Lgrcadl ~liall 5 Sag ¢ getKeyCode aull Dl
Pl Je ey ¢ 20N gl Pla e Clrd

1sAltDown, 1sShiftDown, isControlDown

Y ol agrian Madl F il IS 13 Led s boOl Lui¥ss dad a3 Al

import javax.swing.*; ( 13—10) Jla

import java.awt.event.*;
public class keyKeyNumbers extends JFrame {
private JTextField textField =
new JTextField("You can only write NUMBERS");
public keyKeyNumbers( ) |
super("write NUMBERS");
textField.addKeyListener(new KeyAdapter( ) {
public void keyTyped(KeyEvent e)
1
if{e.getKeyChar()< '0' || e.getKeyChar()>'9")

]
L

S 1§ e



e.setKeyChar("0');
H

b
1)

textField.setSize(114,30);
add(textField);
}//end keyKeyNumbers( )

public static void main(String args[ |) {
keyKeyNumbers win = new keyKeyNumbers( );
win.setSize(300,200);
win.setDefaultCloseOperation(JFrame. EXIT ON CLOSE):
win.setVisible(true);
Vlend main
Vlend class

t B Al o Jeanin paliyall A sie

9« JPanel Aagll 8 5La) ol cades (( 14-10)J5 ay
ety padinsall (Sar ) sl dahil JPanel daglll JUal) 138 3 aranis
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2y ¢ Sasdl adapter Cisia JEd) 138 mamsg ¢ Bl G 3ok
. sl dal e paintComponent .l

14-10) Jta
/I Using class MouseMotionAdapter.

import java.awt.Point;
import java.awt.Graphics;
import java.awt.event. MouseEvent;
import java.awt.event. MouseMotionAdapter;
import javax.swing.JPanel;
import java.awt BorderLayout;
import javax.swing.JFrame;
import javax.swing.JLabel;
import java.awt.Color;
pblic class PaintPanel extends JPanel |
private int pointCount = 0 ; // count number of points
[ array of 10000 java.awt. Point references
private Point points[ ] = new Point[ 10000 ];
/I set up GUI and register mouse event handler
public PaintPanel( ) {
/[ handle frame mouse motion event
addMouseMotionListener(
new MouseMotionAdapter( ) // anonymous inner class
{
/I store drag coordinates and repaint

public void mouseDragged( MouseEvent event )

]
i

if ( pomtCount < points.length )

!
points| pointCount ]| = event.getPoint(): // find point

pointCount++; // increment number of points in array
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repaint( ); // repaint JFrame
VI end if
} I/ end method mouseDragged
VIl end anonvmous inner class
). I/ end call to addMouseMotionListener
} /I end PaintPanel constructor

/I draw oval in a 4-by-4 bounding box at specified location on window

public void paintComponent( Graphics g )

d
super.paintComponent( g ); // clears drawing area
g.setColor( Color.RED );
/Il draw all points in array
for (int1=10 ;1< pointCount; i++ )

g fillOval( points[ i ].x, points[ i |.y, 4, 4 );
v 1 end method paintComponent
V1l end class PaintPanel

/I Testing PaintPanel.

import java.awt.BorderLayout;
import javax.swing.JFrame;
import javax.swing.JLabel;

public class Painter
!
public static void main( String args[] )
{
/I create JFrame
JFrame application = new JFrame( "A simple paint program" );
PaintPanel paintPanel = new PaintPanel( ); // create paint panel

!l in center
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application.add( paintPanel, BorderLayout. CENTER );
Il ereate a label and place it in SOUTH of BorderLayout
application.add( new JLabel( "Drag the mouse to draw" ),
BorderLayout. SOUTH );
application.setDefaultCloseOperation(

JFrame.EXIT ON CLOSE );
application.setSize( 400, 200 ); // set frame size
application.setVisible( true ); // display frame
v/ end main
} Il end class Painter

Jo Al e Jemsiu palipdl 2 xie g

A simple paint program

JAYR
How T2

fugn\n

Drag the mouse to draw

Border j<aidly Timer jaial) aladiu) —4-19.
Aie) 5y Ll e Gl La Jae hS5 Timer — jeaiell 258
il aladn il 3w e il (1510 ) JUSall agdig . Bixas
s "One for All & All for One”  slall ogl of LaadUs ¢« Timer
L JS Hari " asmol) ey B s ™ Al BLall 0l oy ¢ A JS
e timer iase alaaial ) 13 dgang Calie e S8 S0 Laad saaly

any paa Jae 1S e Dghss cinall 13a alyel ofs ¢ Timer ciall
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Jabs LS5 355 (63 caapll Gatll gzl o Gany . Alsee Ata) 558 ol
. ActionEvent gl e sas timer il palall Suall
ooyl 8 e start aoldl elesin) dyma Jeadl HhS dilae fanu
cStop bl elesiud Caad o Jaall S5 Cala Loyl 13 Wl ¢ timer
Ui ) zalindl 13 3 One for All & All for One  8jlual 2gaa dila
waye L) &5 Java.swingborder ¥ Aol shiin) o (Bl as
(sl sl setBorder  alall M sypads ¢ Titledborder —aall (e
saall oy oy . 4l 3gas Aila) Jal (e @llyg Jpanel ciall e panel
3 Timer  caall U Jg¥) gl S e timer iyl dia)l
Bl PLa e LiSag . Aol el 050 2edan o d o L
. Titledborder cawall =¥ ssaall olsie (55h oSaill setTitleColor
Ciall aladsil 5Sa Woab ¢ Lgalasiad S0 35aal o gpal pladl 2ag,
p A gl Je aninuy gl LineBorder

LineBorder border = new LineBorder ( Color.RED,10) ;
panel.setBorder(border);

(U Jarssgll Wl ¢ 3g0a) ansyl ddlssinl s (531 Colll Jg¥1 Jasurfl Jiash

Aaans ded g gl ae Ja

(15-1
import java.awt.®; (15-10) J

import javax.swing.*;
import java.awt.event.*;
import javax.swing.border.*;
import java.util. Random;

public class UsingTimer extends JFrame/
private JPanel panel = new JPanel( );
_o%A-



private JLabel text = new JLabel ("One for All & All for One"):
private JLabel text] = new JLabel ( "as 0 Gl il s " );
private Timer timer;
private Timer timerl;
public UsingTimer( ) {
super.setTitle("Using Timer and Border");
text.setFont(mew Font("Arial", Font. BOLD, 24));
text.setHorizontal Alignment(JLabel.CENTER);
textl.setFont(new Font("Arial", Font. BOLD, 40)):
textl.setHorizontal Alignment(JLabel. CENTER);
TitledBorder titledBorder =
new TitledBorder("That sounds nice!!!");
//LineBorder titledBorder = new LineBorder(Color. RED,10);
titledBorder.setTitleColor(Color.RED) ;
panel.setBorder(titledBorder);
panel.add(text);
panel.add(textl);
/[ creating timer object
timer = new Timer(1000, new ActionListener( ) {
public void actionPerformed(ActionEvent e) |
Random random = new Random( );
int r = Math.abs(random.nextInt( ) % 225):
int g = Math.abs(random.nextInt( ) % 225);
int b = Math.abs(random.nextInt( ) % 225);
Color ¢ = new Color(r, g, b);
text.setForeground(c);
Random randoml = new Random( );
int r1 = Math.abs(random1.nextInt( ) % 220);
int gl = Math.abs(random |.nextInt( ) % 220);
int bl = Math.abs(random I.nextInt( ) % 220);
Color ¢l = new Color(rl, gl, bl);
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textl.setForeground(cl):

i
b
timer.start( );
add(panel);
Vend func. UsingTimer()
public static void main(String ag[ ) |
UsingTimer wind = new UsingTimer( );
wind.setDefaultCloseOperation(JFrame.EXIT ON CLOSE);
wind.setSize(350, 160);
wind.setVisible(true);
Hiend main
V/end class

p ol b il e Jeasiu pealipdl 25 dieg
TitledBorder caall alasiul =)

That sounds nice!!!

One for All & All for One
a1 cpan ) A an
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JeolorChooser jaisl) aladiu) =4+ =Y

3328 dcgana o Lo Opd LAl JeolorChooser jaaiall L massy
Oslils LeDIa (e aSats il SO 399 paiall 138 giiaing ¢ Ol (e
¢ Ayall Agalgll ) (uypaic ALl (16 —10 ) Jall B astiv . agllaall
-JColorChooser «iall o U5 ¢ Jlable caall (e paic (o 5l
s Baiey M) asse (e Le Uigl padiosall By Gusa Janess JUal) 128
Dl g e Oyl jlaal aadieall agn Ladicg ¢ sl oalll 385 i) G4l
- stateChanged o\ PS50 40adlas 235 « ChangeEvent  &aal)
Lgil as 5380 1) JColorChooser olsf) auye dilial (pe Yoy Li€ass
sl shoDialog alall e s GlIs Guaaily ¢ Jiina JS& o)lgh) LiSa
elaieg Lol ¢ aadiiaall pylasd (g3 Golll ey Color ciall (pa L aay
p b LS g il 1e
O Jlsa e Olpie (ALl L) B350 sa J ¥ darugl) G
el g b Lady sl ol Gl

color = colorChooser .showDialog(
null,” Color Chooser *, Color.RED ) ;

G dalay Ll o allad) ol b9 ¢ Color wawall (3e (iage color Cus
. JColorChooser jaiall Gus mllas 4,18

import javax.swing.*;
import javax.swing.event.*;
import java.awt.®;
public class UsingColors extends JFrame |
private JLabel label =
new JLabel("Let'us start!!!" JLabel. CENTER);
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private JColorChooser colorChooser = new JColorChooser( );
public UsingColors( ) |
super("Using JColorChooser");
label.setFont(new Font("Arial", Font. BOLD, 28));
this.add(label);
this.add(label, BorderLayout. NORTH);
this.add(colorChooser,BorderLayout. SOUTH);
colorChooser.getSelectionModel().addChangeListener(
new ChangelListener( )

1
public void stateChanged(ChangeEvent e)

{
label.setForeground(colorChooser.getColor( )):
}
1)
tlend func. UsingColors()
public static void main(String ag[ ]) throws Exception
{
UsingColors wind = new UsingColors( );
wind.setDefaultCloseOperation(JFrame. EXIT ON_ CLOSE);
wind.pack( );
wind.setVisible(true);
Viend main
V/lend class

- oYY .



s h e —————
Let'us start!!! ' Let'us start!!!

Smanchas | Hsn | hga | Tt e |

[

a u W Do Taa i Tesl n :
. EH ._ u Sampls Tasl Bampls Tast

fample Tud Samaie Tt

| R
D et

Let'us starti!!
| Swsiches | 1550 | ]

Preven
. Samp e Tasl Samphr Ted

s Samts tuat Satioe Tk
. . . flamgie Tesl Samine Tésd -

JTabbedPane jaial aladic) —11-).
fae (e Aglal) il ¢ cligladl glgil aal JTabbedPane saial) a2}
Jall aiagag ¢ sualiall (1o degana puaie JS 6 aieai ol pakins S,
Ciall (e aye ol agii G ¢ yuaiall lia slaiiul 4aS )
) akems J¥) ¢ Jlable ciuall (se el &8 eLisly « JTabbedPane
Lloll adpmid ) (myall Lol ¢ JTabbedPane suaiall G AV &l

. AN gl dbuzas Gl o gall ¢ AuE)
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¢ eyl 588 alg ol saa jualic ang¥ JUd) laa b adlgl 3

Gllasg ¢« Tab elis) dal (e asdiuy 53l addTab alll 2ladiul sa waall
e sae oo Ble GBI Bl ol s Jo¥1 el dasf adall 1aa
eainll Jay Gl ¢ Adadl o Aigad jled) Liagl 13 Gllyg Icon  ciall
Ol Jpanel  Ge Ble walad) (5S a8 Llgd! | ) asila) 2y (0]
e Pl pmg vie el el e Sl bl Lelg ¢ (931 jualic

import javax.swing.*;
import java.awt.®;

public class UsingTabs extends JFrame|
private JTabbedPane tabPane = new JTabbedPane( );
private JLabel firstLabel =new JLabel("HELLO everyone");
private JLabel secondLabel =new JLabel("BONJOUR a tous");
private JLabel thirdLabel =new JLabel("aSde 2301 "),

public UsingTabs( ) {
super.setTitle("JtabbedPane");
firstLabel.setForeground(Color. RED);
secondLabel setForeground(Color. BLUE);
thirdLabel.setForeground(Color.BLACK):

firstLabel.setFont(new Font("Arial", Font. BOLD, 30));
secondlLabel setFont(new Font("Aral", Font. BOLD, 30)):
thirdLabel.setFont(new Font("Anal", Font. BOLD, 30));
firstLabel.setHorizontal Alignment(JLabel. CENTER);
secondLabel setHorizontal Alignment(JLabel. CENTER);
thirdLabel.setHorizontal Alignment(JLabel. CENTER);

- ONE S



tabPane.addTab("First Tab", null, firstLabel, "English");
tabPane.addTab("Second Tab", null, secondLabel, "French");
tabPane.addTab("third Tab", null, thirdLabel, "Arabic");

this.add(tabPane);

Viend func. UsingTabs()

public static void main(String ag[ |) {
UsingTabs wind = new UsingTabs( );
wind.setDefaultCloseOperation(JFrame. EXIT _ON_CLOSE);
wind.setSize(350, 300);
wind.setVisible(true):

V/lend main

V/lend class

t Ul Al e Joaniu galiydl i sicy
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e eisy JTabbedPane ciiall paiiw Java dah Laaliy cass) -Y
G Gy ¢ Bl anall 1 Laa (S8 (g dal e ( inda ) Gl
ekl (gginas ¢ cupllaall JSAN (age e doglhaal) Llsdl el
: At Caghall o
ol e gsns JFrame ciall &y myTabbedPane2 acul Cia @
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(e (il g0 L3S W5 ¢ Coumputer Engineering & Automation
L Rectangle 1g¥1 sl aud (55 Erisy JTabbedPane sl

- Oval astl
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L) Jal e main ol e s5a tabbedTest2 g)los) can @
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Ol A Hla Syl A oLl U sl -« JRadioButton

(e a3 ButtonGroup sl 5 (RED,GREEN,YELLOW )

JRadioButton  huall (e laglis) 5 0 AN Ll 5l asead Jal

Al Gagrall Jo malijll (syiaa.

dgalgll 3isss JFrame caiall &y myRadioButton 4el civn @
Ciall e (Sl o) (aly el A8 oL i) 5y TtemListener
dal o ButtonGroup —aall (e (e <Ly JRadioButton
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Welcome to Java

N Culebied e g Blall ey Jeas Java ik Laaliy ) ¢
alall il Jin ) Aagil Jaols Liad 1) Gms ¢ Sl ogiades (sabia
Bhall a3 (aje s ladic Enter il Ao Lhaia o5 o geude uliian
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gl el 3 aa saaig Pl 4 agl L&) ¢ ActionListener
Aaaatg P2 Al dagl clis) ¢ omdy elis) Jal (e GridLayout(2, 1)
Cpialg ¢ (ai lia cLis) Jal o .GridLayout(2, 1) geetll yoe
Aalall (gginall Angl 355 ) Al ((West ) jladl ) I sl
oeliall e addActionListener ciaall cuiatia i . LI
oaidl Jaa auaa3 Jal e actionPerformed Eavall miles aaiig
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oLi) dal e main Ll e (g3 testTextField glod) Cia o
dal e TP algill elesindy TextFieldDemo ciaall Gy (saye
C KA B e ga LeS g pall L) USG5 dilsic pe Y1 g

Aoai dalua o gsiad dawd) 338U oLl agi Java dal; laaliy (81 —0

Laxicg « show Histogram au¥! dass ) Aoy o5 dagl (fan 529a9a

Sl Tkl (gape dal e sagan 538U ek 3 138 e axdiual iy

o B eall ki) o 3990 Cipa IS 5k Ciie 232 e pa ()

b Al Cagheall e malipll (ging ¢ Apaill daldl)
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Show ¥l Jass ) L) a3 Cus « ActionListener dgals)) gaas
Aagl Jals dnal dalie dilia) ¢ U Joud 3 4aungs Histogram
Y S5e (Al dal auag BB il

e ciall (geiay JPanel caall &y Histogram deud 3ibs Cia @
iyl jeels Cilpe 23e Wl ataga int] ] count ea Sl Jis
paaius s Jlylalde i e Jaall a8 53gaall il (yayes
B LY i actionPerformed a2 sl xa
: s WS MultipleWindowsDemo

b Ve Cloa, Histogram ciall e aye L) -
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. Y 3S5e S histogram paall pagy was Ul L) -
i) dal e main ) e g5 testHistogram (s)los) cua o
ol algall clexiils MultipleWindowsDemo iall fpe (5
B One sa LS 55l Ll IS8 adlsie ae YN pase Jal e

: {;11:-]1 JSE

@ Multiple Windows Demol = | B | & |
alcome to Javal We have workad hard to create what]
ve hope you will find to be an informative, entzrtaining

nd challenging learning experience. Javais a
owerful computer programming language ihat is fun
or novices and appropriate for experienced
rogrammers to use in building substantial
nfarmation systems. Java How to Program, Shdh
dition, Is an effactive lzarning tool for each of these
udiances
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glal pae sie duelgll Ulad¥) el . Lidhiall ellaaly ddsll (e eladly
sllaal jelsig « Compiler  asyiall Aoy lgadS 3sg Anayll Aa) aclg
Wiatse dlee 3929 A0d) &) Jla B galipl) Jae ol 2l (e
Slaleal) pealipll jais ¥ Loaie &ahaiall flbad¥) Graas sl ¢ danl)
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Al easm el Aaay larie ¢ (gilad) luall A lgauag Uiy il s
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dallas (o pgiSas A lBISaY) (0 332l Cmapaall Java 42 353
pleall 2 ol (n Augd galyy uglas (A paaelud Ally 2kl (e olasl
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/I An application that attempts (o divide by zero. ( 171 1) g -

import java.util. Scanner;
public class DivideByZeroNoExceptionHandling |
// demonstrates throwing an exception when a divide-by-zero occurs
public static int quotient( int x, inty ) {
return x / y ; // possible division by zero
} 1 end method quotient
public static void main( String args[ ]) {
Scanner input = new Scanner( System.in ); // scanner for input
System.out.print( "Please enter an integer numerator: " );

- T, %



int x = input.nextint( ):

System.out.print( "Please enter an integer denominator: " );

int y = input.nextint();

int result = quotient( x. y );

System.out.printf( "\nResult: %d / %d = %d\n", x. y. result );
} /] end main

} /l end class DivideByZeroNoExceptionHandling

b A Al e deans 5 aaall (ol ) pliall e dauell anskd Lasic

Please enter an integer numerator: 50
Please enter an integer denominator: 5
Result: 50/5 =10

r A Al e Joant jhus asell gyl (o3 plaall e o) s Laxie

l Please enter an integer numerator: 50 I

Please enter an integer denominator: 0

Exception in thread "main"” java.lang.ArithmeticException: / by zero
at DivideByZeroNoExceptionHandling.quotient(e1.java:9)
at DivideByZeroNoExceptionHandling.main(e1.java:21)

I Result: 50/ 5=10 I

hello s yaall Aladdl (golo (5 Sliall o Jasd) auidi Loic
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Please enter an integer numerator: 50
Please enter an integer denominator: hello
Exception in thread "main® java.util.inputMismatchException
at java.util.Scanner.throwFor(Scanner.java:840)
at java.util.Scanner.next(Scanner.java:1461)
at java.util.Scanner.nextint(Scanner.java:2091)
at java.util.Scanner.nextint(Scanner.java:2050)
at DivideByZeroNoExceptionHandling.main(e1.java: 19)

e Sladls adgan Jla b Ul LG (o geejuall Java 431 (0S4
allady ¢ Yol malipdl Cilay) AlSa) JLad) oda Gty ¢ Aaidlall JladY)
LS oa5 Baaa Ay alaaniily Sy Galudl galipdl 8 Gias (o3) Uadl)
o b1y Uadll Llal) 451K prajadll s ally try — catch block
addiuall Jaad o e Lgie ol Baad Ll ey ellaaf Giaas . Al
ahaiis Layy gl dga90 56 Cila b il Jglas Layy ol dalla ye il
¢ ddgiiadll 393a A ) Jgaag galindl Jolag Lasy of Seall Jlasy)
IS ol L 2l ol Java A s il L] Uadll Giaay Lasic
(2-11)J6Ed) & miage 98 LS try— catch dll slasant (1-11)JGall

> . " ( 2-11) di;‘u
/I An application that attempts to divide by zero. N

import java.util. Scanner;
public class DivideByZeroNoExceptionHandling |
/I demonstrates throwing an exception when a divide-by-zero Occurs
public static int quotient( int x, inty ) {
return X /y; // possible division by zero
} /! end method quotient
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public static void main( String args[ | ) {
Scanner input = new Scanner( System.in ); // scanner for input
System.out.print( "Please enter an integer numerator: " );
int x = input.nextInt( );
System.out.print( "Please enter an integer denominator: " );
int y = input.nextint();
try {
int result = quotient( x, y );
System.out.printf("\nResult: %d / %d = %d\n". x. y, result );
;
catch( Exception ex ) {
System.out.println ( " Error : " + ex.getMessage()) ;
}
System.out.println ( " Excution continues ");
+ [ end main
Il end class DivideByZeroNokExceptionHandling
:qr“‘m(:_)a.'huh d;aaﬁc.au_)ﬂl.glﬁ.lh
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. assertion
: Exception <iall —Y
el Lo sy o)) elbas¥) (p e Exception ciall
Ll oaa LLEl o Saall ey daylall Cag bl e A aslill LhaaY),
Oy ¢ Caall 134 e diide coleliind il o a5 galll aline . Lginllaag
allas &S50 o] AKE (Klg ¢ Clian 38 Lo Al o ) i Caall 138

-09% -



S265R[D M0W AURpY  —

i uwondaoxgusumEny e T

_ nondanx g spuno gomoOapy] _|

nondaoxzamnoanna—

_nom_nﬂumu_uﬂig_'

SSSE]D a0 Auejy

ARG EnU A

sourgaFuyun]

SASSH]D a0 Auepy  ——

|V_ wopdaowgamumy  |—

|nondsoxgpumo.posse1)|—

| {uondasxy

i

Error cial) o daslill slad¥l Gan —(Y-11)

- s 2



(e 9o LS Java aias (B ddjre Alide Cighea Bae Chuall s dllia
(D L) (ha ddbida pleil ) judS Cagiuall adag ¢ (Y- V) IS
poellaslada e JBAS 4 Gasss g oSa
Laie LYl lis Saay: ClassNotFoundException el »
. dgage pb Chea aladiul Jolad
Ledie (LYl 138 sy ¢ ClassNotSuppottedException caall >
. Cloneable dgalgll 38 Y AT Chia ) b (e fes Jglad
cre) AA Ausayll eladY! e juad ¢ RuntimeException ciall >
+ il
Jaadl alaless dalena)l cilelin Y e paed 1 JOEXception caall »
ol o el ) gl mlla je Jas 8ol s Wia ¢ gyally
DA Abe AR Castually ¢ dgnge i Cila pid ol Caldl elgm)
. InterruptedlOException —aall —
. EOFException «aall -
FileNotFoundException caall -
ealing dalanadl Clelin Y e ey 0 AWTEXception wiall >
GUI
e W Ledanph ) uds i JllegalAccessException el >
e ol e capad laatay)
Jalad zalipd) of M il : NegativeArraySizeException —iall >
o il aans dagias eLiil

- i B



SASSE]D AIOUT AURJY

|souzauppepyEauLA |

Joargade g

S355U[3 10 AWEY —

_ nondaoxmueumaryEdag _J

_ uondadXTSPUNOEOINONIPU] T

_Ex&uumu_._..o%_.zT

_no__n_muﬁmu__ﬁ._:u_._.ﬁ T

SRSSE[D AOW AR ——

lﬁv—’:am_mﬂwma____::ﬁ T

uondeoxT0l

_EEEE punD [ONSSE] D) _|

I
:
I
Z

Exception ciall ge da3lill oUad) cus —(¥-)1)

vl

-o9f _



: RuntimeException caall —¥
e ¢ Ayl oL aaY) ;e RuntimeException ciall
) gl ol laaill o dasaia jie Jagas ddec iy dpasell clasY)
Ciall (e A5 Sall Cigh all (e JLAeSy ¢ digh adll 350 s gl
: & RuntimeException
s alay Laaie SUUY) 138 Gass : ArithmeticException el 5
Sllaall e Java Jala Eros ¢ dagacall dnloall @llaalls Caall
Sl Ayladl Claleadl aa Lelelsd e Caliae J<i dapall 4yl
o Ugie 5t iall o Lol Elae 2ad ¢ e ¢ Aailell AW
el VI ) () (35T daa il dul_aldl il
Aailall Abaldll ) Slieall a8 Y Laiw ArithmeticException
- e stall o dandll 0l ey 3 dalaall s Jiay Sl e el
Adglae 2ic oY) 138w &0 0 NullPointerException —aall »
e e Yoy null el e Jgate DA e Lo gasé ) Sl
ol s
13 el 13a ) o5 ¢ IndexOutOfBoundsException iall
Adgiad) Jloe 7l a5 dad Jeny digiadll Luygd zoal
Ja A iyl Ba ) a0 [llegal ArgumentException caall 3>

Y

ol ) ealia g2 gl e e daray s
. RuntimeException ciall cileling (£-11)J<E o »

- . B



SOESE]S Al0t AuREY

_hEmu._ NP RN

SISSED 20T AMEY  —

_ ondaoxpuanmanypesayy _l

| uondsoxspunogoImONIPY |—

|wondaaxgmmomn;—

| wondsoxzonounguy |—

SPESE|S MO AURpY ——

Iz uondax Ay _.l

uondasxgol

_E.:__w_uwmu:__o m__oznm&uT

| > uondasxy

|mv_u§32ﬁ_|ﬂ 1afa0 _

RuntimeException ciall (e daslill oladl) o —(£-11)

vl

- i



Checked & Unchecked (sliiuy) —Y—Y—1
dm Sl Cage ally Error 3 RuntimeException gliall (i =
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P SO U e e el dala)) Baal) Ll

try |
statement (s) ;

)

catch( Exception fype name ) |
statement (s) ;

)
finally {

statement (s) ;

}

Sl el o mapalll -V - Y-
Declaring Exceptions
cmethod e auls ) 3ge5 Llla o2t 5y Java  Adl sl S

=Sy Laiw ¢« Java @linka dal e main () a0 Java i o S
Slasarn Jal g init( ) alall o8 ol Y1 gaanpall (b Cugll (st
6 Sl N e (el method & JS e casag ¢ Java
oY) e il dlasd) s3a Capeds ¢ lgnan o) oSa Al da il
code B (5l 3 Gaaan ol (e 2wl o) elladly Al lbaal of Ly
Error (piuall s ) clelinu) e mupaill Java ol Y @l
o e JS5 (Aagaidl e clelinuy)) RuntimeException
$AY) SN asen (o e S ropal] as s 6l e Ll
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public void myMethod( ) throws IOException

= Wy myMethod( ) &) of e throws shssadd) L)) Jsg O
Ly A cleliind sae a8l ey Lasyg « IOException elinuyl
b b LS throws  8jsaaall AalSll any Sl (e daiE Adlia)
public void myMethod( ) throws IOException , OtherException
ady sasy ST el cap D W f..'muh_n..aem 13 ot ()
) o of e (o) LYY asad s Gl ¢ aslly edias La
Opadiinee OV Al AES dai SIS aagily . Al i) Lyl die Lgaay
- Y] Bl by ) ezl da )y

( 3—11) Jha
public class divExcepion {

public static double div(int x, int y) throws ArithmeticException
{
return x/y;
}
public static void main ( String arg[ ]) {
System.out.printIn(div(10,0));
Vlend main
1 end class

Sl z Al e Juas el pull 1% die

Exception in thread "main" java.lang ArithmeticException: / by zero
at dwExcepmn dw(dwExceplon Java: 5)




Bjsaaall AN LA e aay dhyall SN e Uayaa Lasf Jaad
Liag ¢ afigaa Jla 3 Unall dallee dbee (gl mlll asks adg ¢ throws
c el 138 dnay 8 (g3 Laddl dallens agis off 2l 138 odin o
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Throwing Exceptions
b o Liage e ol Lo Ut 3909 i (631 palipdll auliines
el WY1 e A dlaall oha ChyaBg ¢ Asan a5 uliall Sl LYY

: &l « Throwing Exceptions
throw new TheException( );
I
TheException ex = new TheException( );
throw ex;

Lo s ) paall mrssgll of i) limaliys o ompind = M Sl sl
(o Gage dary sy o bl aeld ais Da ) Al 13s aelsd §)ay
LN (e mye plis) Linaliy aabiiug ladie (Callu dassy joad 23 s

t b WS 4 & Tllegal ArgumentException

4-11) Jta
1** Set a new radius */

public class TestRadius |

private double radius;

public void setRadius(double newRadius)
throws Illegal ArgumentException |

if (newRadius >= 0)
radius = newRadius;

else
throw new lllegal ArgumentException(

i B 3 e



"Radius cannot be negative");
|
/1 end classTestRadius
public class testmain {
public static void main(String arg[ ]) {
TestRadius ob = new TestRadius( );
ob.setRadius(-10) ;
{//lend main
Vlend class
- S 2 AN elay el 36 vie

Radius cannot be negatwe '
at Testi setRadms{TestRadms _]H.VEI. 9)
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Catching Exceptions
plaainls diallesg bl (Saall o 408 La el a) oo Ledic
1 b WS try —catch ksl

try {
statements; // Statements that may throw exceptions

}
catch (Exceptionl exVarl) {
handler for exceptionl;
1
catch (Exception2 exVar2) {
handler for exception2;
e ‘l-. . T =



catch (ExceptionN exVarN) {
handler for exceptionN;

}
Sl jelat s laaie fry Hledl 1udn L8 @l ela 211y
- el A Sasagall catch
A ladie el try — cafch 4BSN e B3gnsa Bile L_gi Caay 13
Jal (e Bagis dalles iy try slaad) & Ll Cllad) auasislas
Aamapdl Bl e Bllasy . el dalles Aualdll Biadll e Cand
Gl g ¢ exception handler eLau) zllea o) zlld Al
Sy methods sl Slele i) Aluli Hauss LY mllas (e
- Sl bl e Gl dilee Ta8 Cun eal
catch slue Jg e Wasas i s catch  sle JS Lasd 2 »
Jias da) o3 (G2 LY (e Jaai S 13 L Al ¢ 5,81 Y
s Gl 3ass g ¢ catch slall 3 sgasall LY Ciia (o L
3% o8 catch  Hluall & dic myad) Joatall J) elinu] pae sl
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&L e malinll (gpaag ¢ elin ) blal (5 - 11) Sl moags »
el wl apg Y o Xl gl de ud Glwsy g g Gubar wg
NaN dadll gy = 0 08 Js 4 ArithmeticException

- Al Glgdl) dad fia S

O
public class DivExceptionHandling { _ >-11) d

/I demonsirates catching an exception when a divide-by-zero occurs
public static double div( int x, inty ) {
try {
return x/'y ; // possible division by zero
;
catch( ArithmeticException ex ) |
return Double.NaN ;
}
VI end div
public static void main( String args[ | ) {
System.out.println ( " Execution continues " + div(10, 0));
} Il end main
{ 1/ end class DivExceptionHandling

f ol Al e Joans galiyll b e

Execution continues NaN
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L) Ll s 25 main ol ) JSsall ages method |
main abll i ex] el dall Jal e catch s)ladl Aoy
. statment2 5Ll 1ang statment] 5)ladl j5las a3 laie «

P AN clelinal) ) e Y elina) das oS 13
las Llall a5 Y leaie Exception3, Exception2, Exception]
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statment] cuilaall 385 S0 Y lade ¢ eyl iy el

. statment?2

¢ G G LY Jsa dage Claghes o sl Ga (gas
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A5 ggane ol 138 20 public String toString( ) LW O
oaitl Lal ol ) caual JolSH 2 uNY 58 Jg¥) gt ¢ g eas
getMessage( ) aalill GGl iy d25ld dilasy ki @ D

(5a huag 2yt public String getLocalizedMessage( ) &t O
el Bl el e

ol L =)5a)) ok @ public void printStackTrace () ot O
. console AaLal Jo (el fpan) dieadlas dalaiall Cilagleally

Ll Lazays Sslmal) ge eyl dnlee (6-11) Jiall 734 O
=« Circle  ciall 8 Cayaally setRadius gl doaas DA (e
c Al Sl Cheal dad cwilS 13 Telinu) setRadius atil

| (6-11) Jba
/I Circlejava: setRadius throws an exception

public class Circle {
[** The radius of the circle */
private double radius;
[** The number of the objects created */
private static int numOfObjects = 0;
[** Default constructor */
public Circle() {
this(1.0):
i
[** Construct a circle with a specified radius */
public Circle(double newRadius) {
setRadius(newRadius);
numOfObjects++;

|

/% Return radius */



public double getRadius( ) |
return radius;
H
[** Set a new radius */
public void setRadius(double newRadius)
throws IllegalArgumentException {
if (newRadius >= 0)
radius = newRadius;
else
throw new IllegalArgumentException(
"Radius cannot be negative");
i
1*% Return numOfObjects */
public static int getNumOfObjects( ) {
return numOfObjects;
|
/%% Return the area of this circle */
public double findArea( ) {
return radius * radius * 3.14159;

;

i/l end class circle

public class TestCircleWithException {
[*% Main method */
public static void main(String[ | args) {
try {
Circle ¢l = new Circle(5);
Circle ¢2 = new Circle(-5);
Circle ¢3 = new Circle(0);
j

catch (Exception ex) |

S



System.out.println(ex);

H

System.out.println("Number of objects created: " +
Circle.getNumOfObjects( ) ):
1/ end main
11/ end class TestCircleWithl:xception

:“rltd\@ﬂié;@@,u‘,glmm

java.lang Illegal ArgumentException: Radius cannot be negative
Number of objlects created: |

pasd dal ga CI,C2,C3 alel a6 LoVl maliy o i
) new Circle(-5) Sl elediul 50505 ¢ Dleliinl] dallae 4
el W¥loyer o o —ap g3y setRadius £l 3 cles

cAdl bl Ciai dad oY L1y, [llegal ArgumentException
@) LY mpe aa catch Blall B gagall €X apall aes Glghg
. catch glall 3 oY) s Lab J3 setRadius plbll dauls; 4 25
Js> ex.toString( )  8pad all; doliday Al ol mllas a9
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Rethrowing Exceptions
& il a0l gl method ) o8 elinlV] Saan Laie
aleall (ans el ) ~las Ll easail €0 ¢ Sl 138 Ll aae Jls
¢ Jall g Lo¢ aalill (e g pall U
i Ll oo Al sia (3afad dal e deadiall GALLY (g2l
Pl dndl daanils adsll slleall ) dseg sale) 5 adill 8 SlinlY)
try |

statements;

}
catch (TheException ex) {

perform operations before exits;
throw ex;
t
Olalleal dayill oy Cliay Sl WL 0) B2le L throw ex 5)Lall o585

o LEL 138 ae Jaladlly gyl

finally &ladl —o-Y )
The finally Clause
e ) i malind) J€ s i ) olad) s 8 ol
t b LS Finally Bl diwa Sy ¢ ablall g L) Cipan
try |

statements;
}

catch (TheException ex) |
handling ex;
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}
finally {

finalStatements;
}

Sigaa e dall ass finally AN e s3gagall ciladaall Saan 5y
 (7-11) 0B 8 mainge op LS alalinh f try absh 3 clinay)

(7-11) J
public class DivExceptionHandling { .

/* demonstrates throwing an exception when a divide-by-zero occurs */
public static void div(int x,inty) {

try |
intz
z=Xx/y ./l possible division by zero
System.out.println( "z= "+ z);
h

catch(Exception ex ) |
System.out.printin( ex.toString( ) ) ;
}
finally |
System.out.println( " mission is finished ") ;
}
1/ end div
public static void main( String args[ | ) {
div(10, 0) ;
VI end main
| Il end class DivElExceptionHandling
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java.lang. ArithmeticException: / by zero
mission is finished
OGRS S . GOJnt -l..:- 2Ll

s Al cylal) sl
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el Gigasa fry  ALSH aui Sagasall Chladl gaa) s 13 LY
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. finally scatch o\l g try 468D
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When to Use Exceptions
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5 ) 8 ey LS 1Y L el e Gaadl Jal oe el bigle il o5 )
daayg LY e e L3 o i dae i ddaulg el dallas
VLl ad dos (00 Alall b elin ) ae Jalaall aadai LS 13 Ll ¢
O OSadl e (L Aaladl LN | ) p ale SS90 Auey () zlins
g ¢ el ) Casiaa gy il 8 B20a00 Cigtaa Gas Caad
Alniia ailsi Cpan G ol Kaall e Al Ansell cUad) dalae Juadl)
- Sl ey Ggg Aaa JS
¢ try —catch AL alassud g o
st elbal¥l L (396 A g lagdl Jitry — catch SN s coy
Aol plagl e Julaill try — catch  AbS)) a035.8 Yy ¢ dadgia
p el A A Ciledanll de gene Jhall Jupes e 380 L dadgidll

try |

System.out.printin(refVar.toString());

}

catch (NullPointerException ex) |
System.out.println("refVar is null");

j
Sladetl) dogana (o Yo dalil Slaeil) de gana aladtul Joad
: EJU_HM g“ aa L)
if (refVar != null)
System.out.printin(refVar.toString());

else
System.out.println("refVar is null");
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MultiThreading
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dal ey il g elis) dlee Jal e laa lees Java dal oom
o iilace) lllisn elL] (S ¢ bl pia gy ileall (i) dlec
Chia (o gy 3 2 dllise ISy ¢ galipll (8 5licia plga 2im Jal
Runnable digalshl 3iss lia &5 of Runnable  dgalsh 3éas class
L€ . Runnable Object sl (LI oo jalls soaal) (ayall aa e ady
dgalgll aa3 U e ol Thread caall 31y DA (e L) sl pia
s daaall 85« javalang dajall 3 Cipae LaadSy Runnable
. Runnable 4gals) ssan Thread —aall

Thread aall 43f; 9 JYA (e llaall glid) —¥—\ ¥
BLLYL lad) aia Jal G Sy s2e e Thread ciall (ggiss
piaa Jal (g ¢ il s3a 8 aSaall o (e sadall plgill e waed) )
s Aoy Thread ciall A3l as Chua Chujed caag alu 25y Sl
vie dlledll 30 A8 e HUaill juas @3 run( ) alall Slany of el
(1 =12) Bl e+ dlladll e Jans (mpe elii) cang Daaly ¢ alinis
S L€ g ¢« Thread cieall Gy (o3 dlliedll Cocal Aull1 yealiall

Ol o - il Ciall A ellie oL dal (e Ciiall 138 plasid
start 200 SlsYinYang caall (e Leaglis) 23 ¢l S yang s yin
c el Gala cllaall of Hlatl) ey

; : (1-12) J&a
public class YinYang extends Thread { - -

private String word: /Il what to say
public YinYang(String whatToSay) {
word = whatToSay;

;
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public void run( ) {
for (inti=0;1<10; i++) {
System.out.print(word + " ");
yield( ): // to give another thread a chance
{//end for
}//end run
public static void main(String[ | args) {
Il to ereate Yin thread
YinYang yin=mnew YinYang("Yin"):
/] to create Yang thread
YinYang yang = new YinYang("Yang");

yin.start( ); I/ to start Yin thread
vang.start( ): // to start Yang thread
V/lend main
11/ end class

 dagnd) galipd) 138 B
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Runnable 4gals)) 3:8a3 JNA e lllal) glas) —£-1 Y
<5 s Thread  ciall dl)y Dla (e il Ll dasyk o)
OSar Vs ¢« Thread Ciuall ga Jazd laaly s @lludl Cia &5y Ladie
dbee (3385 Jal (e JUlLy Cighas s dlliadl Ciua &y Lavie Lgauls
Java 4 ;2@ « Runnable  dgalgdl 3aiad caas Cagiaa 2e (he 4505540
» Runnable igalsll Wi . Thread aall JuS Runnable dgals)
e a3 3 ) iy run( ) gl e Jud gyia Aass dals
(2 ~11)JN Gy - Uy oal D el 348 s A L )
i muagrs Runnable dslsll séss gl dllaall Caal Alull jalial)
20 e Jis Jal e Yol s el hall (B Glla L)
Aalgll 3day 20 Ciall (e (e L33 Runnable dgalyll 2 a
Crwg .« e oLl Jal ¢re Thread cial b aladinl 5 Runnable

- Runnable Zgalsh me dllicall = (Y- 1) I

& — mw

program stans
thread

- Runnable dgalgll ae dlliall c¥la (Y=1 ) <al

1 1o



public class YinYang implements Runnable {
private String word; /I what to say
public YinYang(String whatToSay) {
word = whatToSay:;
H
public void run( ) {
for (int1=0;1<10; 1++) {
System.out.print(word +" ");
Thread.yield( ); // to give another thread a chance
j
Hiend class
public static void main(String[ | args) {
I to instantiate YangYin
YinYang rYang = new YinYang("Yang") ;
/I to instantiate again
YinYang rYin = new YinYang("Yin");
I to create Yang thread

Thread yang = new Thread( rYang);

Thread yin = new Thread(rYin); / to create Yin thread
yang.start( ); /l to start Yang thread
yin.start( ):  // to start Yin thread
V/lend main

//end class Ty SR RO . B

A== 1 1]
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crun( ) all) 3i@a3 & ey Runnable dgalsh (3aas o5 4sf Jaadls L)

Thread iall 0= yang jyin guaje oLl &5 main( ) LU & .Y
b il o Lagio JSI YinYang ciaall (e Gaye e ot
bl clesd 3 hals « Runnable  4galsll Gy YinYang il
- yang s yin (uapall DS start( )

Allwall G YLy llwally aSaill-e —1 ¥
t llsall 8 2Sal Jal e 260 il e Thread ciall g

¢ Sllluall 385 Jal (e allesind 2 public void run( ) Al )
psi O iy ) dpaapl) cilagdedl) AS0 alall 138 jglad caay
alasai Ka Yy ¢ olilial (o3 ellisdl Chua e Wiy @llill
el Al WE) ol Ay pilie (S il 128

elesivl | (gag g3 dllud) Jaki : public void start() ) .Y
- 2l QAN i gall JUS (e aolbll e diudg ¢ TUN( ) 22

public static void sleep( Long millis ) throws adull ¥
InterruptedException
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Al Al ke 32a
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2% ) Y0 sass : public void  setPriority(int p ) alll
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ohs Al bl aaf BBy : public final void notify( ) sl .9
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a2e> L3 1 public final void notifyAll( ) sl 0
Gl 3 ks Ll

- Slledl 245 3las 1 public void suspend( ) Ul )

. llisall 25 3ty @ public void resume( ) &l Y

e I

public final void wait( Long millis ) throws InterruptedException
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e s ) blocked sl W @llid) Jasy of Sed) e
ol gl sleep( ) polal) il 1aa ety Loy ¢ ol saal ((Ylad
a4l ol sleep( ) gl elesiuly (Al ailss asis Layy ol wait( )
Junit Bale) (Sadl e zxa ol Jas dilee olgml dlliad) pdai o) (Saall
o it (0 Gaall ey Laric blocked a3 3sasall il
285 Cra g 13 finished Al ) elleal Jany Taaly o almis Calay
. 4l &l stop( ) sl elesiu) 313 f 4 Al run( ) el
138 e G ¢l Alla Ajea ol e isAlive( ) gl a2iind
b el ready Lpalal) gy 6 Gl GLS 1Y true ded) mlo)
aliin 2y ol Buas dlluall (S false dail) auy ¢ Tunning Al i
. finished ) & cllodl HIS 13 5l 2o

llecall Gl gana -V Y
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L Ao ganall (o Al lllicall psan 20 5alaind ) 25 (3alad (e
- i) Cile gans aladinl L] Jaghdll (i . dwii cBgl b
: dlilall (o degana el Jaf e ThreadGroup Sl aladic) —

ThreadGroup g = new ThreadGroup( * threadgroup ) ;

« “ threadgroup “ sl Juad Al g clllisd) degana 5liall odn (o
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Thread t =new Thread ( g ., new ThreadClass( ) ,“this thread ) :

pakiinds ¢ g Mlasall Ao gana b damiy Tas Kliee 3)luall sda ¢ _ddd

il spas (i Jal e ga] Gl de gane oz WMlis de gana dals)

c AN Sl Ao gana el 1 Lgia S e Glilia de gana (e

paai s dcganall b Ll Jaad 30 il iall 320 4 bpaal —
o Alaall il sae A6l §)luall (423 cactiveCount( ) alall
: g dc ganall

System.out,printin(* The Number of Runnable threads in the group ) ;
g.activeCount( ) ;

G pasi s dlsaal) gl (el ) Ampandl) LBl —
. getThreadGroup( )

Thread Synchronization (il —A—1 1

p Alllall (e (e g ale JS5 a3l

¢ oaanl TPl algilly clihanal) pes liasaia cllisall 4 05 0 J¥) >
sl w3gY goill 138 g ¢ Lnjla ©AT wilss ol Dlga gl allss Yy
cdne Cpaliie (S8 02T (gya AT s A Lalis 5l Allss

Cillanas @i ¢ aliie S (5ra3 lilise Bre 4 (91 AU B
@AY el Llasy alls ) any of cass Laie JS 08 1Y ¢ Baasa
- gl [zl (3 ~12) Jlall A miage o8 LS
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laasaad S5 seill (e 5534 (sleeping) ol Producer Jasiv ¢ lebial S
2055 dadae S5 U8 ¢ A bl 00 100 50 (adll G e (S
dasaall A8 ases ((Dlgind ) a5k Consumer Caall . va o)
Ciaiag (A dwsdi (yall sag ) CubbyHole ciall (e Lisall ajall (e
ne s dllia oS LS allyy ( Producer ciwall U (e 215531 4
‘:GJR“ LA
D eaalipll paill
public class Producer extends Thread {
private CubbyHole cubbyhole;
private int number;
public Producer(CubbyHole c, int number) |
cubbyhole = c;
this.number = number;
}
public veoid run() {
for (inti=0;1<10; i++) {
cubbyhole.put(i);
System.out.printin("Producer #" + this.number + " put; " +1);
try {
sleep((int)(Math.random( ) * 100));
} catch (InterruptedException e) { }
t/lend for
Vi end run
VHiend class Producer
public class Consumer extends Thread {
private CubbyHole cubbyhole;
private int number;
public Consumer(CubbyHole c, int number) {
cubbyhole = ¢;
R 4 0



this.number = number;

]
public void run () {
int value = 0;

for (inti=0;1<10; 1++) {
value = cubbyhole.get( );
System.out.println("Consumer #" + this.number + " got: " + value);
Vlend for
v end run
tiend class Consumer
public class CubbyHole {
private int contents;
private boolean available = false;
public synchronized int get( ) {
while (available == false) {
try |
wait( ); [/ wait for Producer to put value
} catch (InterruptedException ¢) { }
Vend while
available = false;
notifyAll( ). // notify Producer that value has been retrieved
return contents;
Vlend get
public synchronized void put(int value) {
while (available = true) |
try {
wait( );  // wait for Consumer to get value
} catch (InterruptedException e) | |
11/ end while
contents = value;
available = true;
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notifyAll( ). // notify Consumer that value has been set

Viend put

Wend class CubbyHole
public class ProducerConsumerTest {

public static void main(String|[ ] args) {
CubbyHole ¢ = new CubbyHole( );
Producer pl = new Producer(e, 1);
Consumer ¢l = new Consumer(c, 1):
pl.start( );
cl.start( );

Vilend main

{lend class Test
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Producer #1 put: 5
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xEnd = xCenter + handLength x sin(a )
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second * (2m /60 ) PR
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oial) clfan] wns ey — (01 ) JS)

Gl Coyde Jal e Ll Gl Blae (e o8 Cada S0y Alsgll
L Oles o SN Lglalas cSaall (g fan Bpiea Lgiad oY @iy cile Ll
bl LS leludly 38 s e dal e ddgal

xSecond = xCenter + secondHandLength x sin( second * (27/60) )
ySecond = yCenter - secondHandLength = cos( second % (2n/60) )

xMinute = xCenter + MinuteHandLength = sin( minute * (27/60) )
yMinute = yCenter - MinuteHandLength * cos( minute * (27/60) )

xHour = xCenter + HourHandLength * sin((hour + minute /60) x
(2n/60))

yHour = yCenter - HourHandLength * cos((hour + minute /60)
(21/60))

I Display a clock
import java.awt.event.™;
import java.awt.*;
import javax.swing.*;
import java.util.*;
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import javax.*;
import javax.swing. Timer;

public class StillClock extends JPanel {
private int hour;
private int minute;
private int second;

[** Construct a default clock with the current time*/

public StillClock( ) {
setCurrentTime( ); |}

[*% Construct a clock */

public StillClock(int hour, int minute, int second) {
this_hour = hour:
this.minute = minute;
this_second = second:

f

[*% Return hour */

public int getHour() |
return hour;

h

[** Set a new hour */

public void setHour(int hour) {
this.hour = hour;
repaint( );

{

[** Return minite */

public int getMinute( ) |
return minute;

}

[*% Set a new mimute */

public void setMinute(int minute) {
this.minute = minute:
repaint( );
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[** Return second */

public int getSecond( ) |
return second:

;

/*% Set g new second */

public void setSecond(int second) |
this second = second;
repaint( ); }

[*% Draw the elock */

protected void paintComponent(Graphics g) |
super.paintComponent(g);

A Initialize clock parameters
int clockRadius =
(int)(Math.min(getWidth( ), getHeight( )) * 0.8 * 0.5);
int xCenter = getWidth( )/ 2;
int yCenter = getHeight( ) / 2;

Il Draw circle
g.setColor(Color.black);
g.drawOval(xCenter - clockRadius, yCenter - clockRadius,

2 * clockRadius, 2 * clockRadius);
g.drawString("12", xCenter - 5, yCenter - clockRadius + 12);
g.drawString("9", xCenter - clockRadws + 3, yCenter + 5);
g.drawString("3", xCenter + clockRadius - 10, yCenter + 3);
g.drawString("6", xCenter - 3, yCenter + clockRadius - 3);

il Draw second hand

int sLength = (int)(clockRadius * 0.8);

int xSecond = (int)(xCenter + sLength *
Math.sin(second * (2 * Math.P1/ 60)));

int ySecond = (int)(yCenter - sLength *
Math.cos(second * (2 * Math.P1/ 60)));
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g.setColor(Color.red);
g drawLine(xCenter, yCenter, xSecond, ySecond);

M Draw minute hand

int mLength = (int)(clockRadius * 0.65);

int xMinute = (int)(xCenter + mLength *
Math.sin{minute * (2 * Math.P1/ 60))):

int yMinute = (int)(yCenter - mLength *
Math.cos(minute * (2 * Math.PI/ 60))):

g.setColor(Color.blue);

g.drawLine(xCenter, yCenter, xMinute, yMinute);

I Draw howr hand
int hLength = (int)(clockRadius * 0.5);
int xHour = (int)(xCenter + hLength *

Math.sin((hour % 12 + minute / 60.0) * (2 * Math.PI/ 12)));
int yHour = (int)(yCenter - hLength *

Math.cos((hour % 12 + minute / 60.0) * (2 ¥ Math.P1/ 12)));
g.setColor(Color.green);
g drawLine(xCenter, yCenter, xHour, yHour);

]

public void setCurrentTime( ) {
Il Construet a calendar for the current date and time
Calendar calendar = new GregonianCalendar( );

/] Set current hour, minute and second

this.hour = calendar.get(Calendar. HOUR_OF DAY);
this.minute = calendar.get(Calendar MINUTE);
this.second = calendar.get(Calendar. SECOND);

;

public Dimension getPreferredSize( ) {
return new Dimension(200, 200);
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]
1/ end class StillClock

I -- - - -
public class ClockWithTimer extends StillClock
implements ActionListener {
/I Create a timer with delay 1000 ms
protected Timer timer = new Timer(1000, this);
public void suspend( ) {
timer.stop( ); // Suspend clock
H

public void resume( ) |
timer.start( ); // Resume clock
|
[**% Handle the action event */
public void actionPerformed(ActionEvent e) |
/I Set new time and repaint the clock to display current time
setCurrentTime( );
repaint( );
H
Wi end class ClockWithTimer
I - - ---
public class ClockControl extends JPanel implements
ActionListener {
private ClockWithTimer clock = new ClockWithTimer( );
private JButton jbtSuspend = new JButton("Suspend");
private JButton jbtResume = new JButton("Resume");
public ClockControl() {
/I Group buttons in a panel
JPanel panel = new JPanel( );
panel.add(jbtSuspend);
panel.add(jbtResume);
Il Add clock and buttons to the panel
setLayout(new BorderLayout());
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add(clock, BorderLayout CENTER);
add(panel, BorderLayout. SOUTH);

/I Register listeners
1btSuspend.add ActionListener(this);
1btResume.addActionListener(this);
}
public void actionPerformed(ActionEvent e) {
if (e.getSource( ) =— jbtSuspend)
clock.suspend( ):
else if (e.getSource( ) = jbtResume)
clock.resume( );

]
Hlend class ClockControl

public class test|
public static veid main(String][ | args) {
JFrame frame = new JFrame( );
ClockControl ob = new ClockControl( );
frame.add(ob);
frame.setTitle("Display Clock");
frame setDefaultCloseOperation(JFrame EXIT ON CLOSE);
frame.setSize(300, 350);
frame setVisible(true);
{llend main
}/lend class test
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ClockWithTimer il (5 —11)JGall (pws « ClockWithTimer

import javax.*;
import java.awt.event.®;
import javax.swing.Timer;
public class ClockWithTimer extends StillClock
implements  ActionListener {
Il Create a timer with delay 1000 ms
protected Timer timer = new Timer(1000, this):
public void suspend( ) |
timer.stop( ); // Suspend clock
H
public void resume( ) {
timer.start( ); // Resume clock
H
/** Handle the action event */
public void actionPerformed(ActionEvent e) {
/I Set new time and repaint the clock to display current time
setCurrentTime( );
repaint( );
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;
Hlend class ClockWithTimer

Gabas Jal (e 005 aaiiusg ¢ Aaglll Cilga (e 4355 B8 aapry JUall )38
N3 Ay aSanll Jal e AslY) dasyd slasnady Lgaslaiuds 5,80 A< s
, 833yal) 88N Lage Jal e JPanel ciall Ball caall &y 3S5alg
¢ ol 305 Bly paiese JS8 58N e Jal patimer  apall ot o3
gzl (| (X,y) gmpall 2ie 535pall 5K 5 Spa 5 Eis
suspend e all aladnil Seall e o JEN (apall ate (x-+dx,y+dy)
BallControl <iwall &y . cadgall Juing Cilil Jal o resume s
g oSaill 6y 59 AalVl buydg 58 imye Jal o JPanel  ciall
LY e Aaaldl o sl A alles Jal s ActionListener dgalsl
Jal e AdjustmentListener igalsll BallControl — —iall 3ésg
S e El die L S dayd e Aaillyas e Aaslll GilaaY) Aallas
deg . SN A< el ashs (s suspend il clesiul 2 Suspend

salaiuls ags (53l resume LUl eleniub ags Resume 3 Ao il

o AalY) danpd ladnuly 5N A1) Ao g juas (Saall Geg e BSHAS s
import java.awt.event.®;
import javax.swing. Timer;
import java.awt.*;
import javax_swing.®;

public class Ball extends JPanel implements ActionListener |
private int delay = 10;
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Il Create a timer with delay 1000 ms
protected Timer timer = new Timer(delay, this);

private int x = 0; private int y = 0; // Current ball position
private int radius = 15; // Ball radius

private int dx = 2; // Increment on ball's x-coordinate
private int dy = 2; // Increment on ball's y-coordinate

public Ball( ) {
timer start( );

i

[** Handle the action event */

public void actionPerformed(ActionEvent e) {
repaint();

H

public void paintComponent(Graphics g) {
super.paintComponent(g);
g setColor(Color.red);

Il Check boundaries

if (x < radius) dx = Math.abs(dx);

if (x > getWidth() - radius) dx = -Math.abs(dx);
if (y < radius) dy = Math.abs(dy):

if (y > getHeight() - radius) dy = -Math.abs(dy);

/I Adjust ball position

x +=dx;

y +=dy;

g fillOval(x - radius, y - radius, radius * 2, radius * 2);

;

public void suspend( ) {
—NEE S



timer.stop( ); // Suspend ¢clock

H

public void resume( ) {
timer start( ); // Resume clock

b

public void setDelay(int delay) {
this.delay = delay;
timer.setDelay(delay):
H
H

I -- - -- - -
import javax.swing.*;

import java.awt.event.*;

import java.awt.BorderLayout;

public class BallControl extends JPanel
implements ActionListener, AdjustmentListener |
private Ball ball = new Ball( );
private JButton jbtSuspend = new JButton("Suspend");
private JButton jbtResume = new JButton("Resume");
private JScrollBar jsbDelay = new JScrollBar( );
public BallControl( ) {
[ Group buttons in a panel
JPanel panel = new JPanel( );
panel.add(jbtSuspend);
panel.add(jbtResume);
/I Add ball and buttons to the panel
ball.setBorder( BorderFactory.createEtchedBorder());
jsbDelay.setOrientation(JScrollBar. HORIZONTAL);
ball.setDelay(jsbDelay.getMaximum());
setLayout(new BorderLayout());
add(jsbDelay, BorderLayout. NORTH);
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add(ball, BorderLayout. CENTER);
add(panel, BorderLayout. SOUTH);

/I Register listeners
jbtSuspend.add ActionListener(this);
1btResume.addActionListener(this);
jsbDelay.addAdjustmentListener(this);
y
public void actionPerformed(ActionEvent e) {
if (e.getSource( ) = jbtSuspend)
ball.suspend( );
else if (e.getSource( ) = jbtResume)
ball.resume( );
i
public void adjustmentValueChanged(AdjustmentEvent e) |
ball.setDelay(jsbDelay.getMaximum( ) - e getValue( ) );

]

I - -ee- - e
import java.awt.®;
import java.awt.event.®;
import java.applet.*;
import javax.swing.*;
public class testBall |
public static void main(String| ] args) |
BallControl applet = new BallControl( );
JFrame frame = new JFrame( );
frame.add(applet);
frame.setDefaultCloseOperation(JFrame.EXIT _ON_CLOSE);
frame_setTitle("Bouncing Ball Control");

frame.setSize(400, 320);
frame setVisible(true);
+end main
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