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Java Computation Model

Java Source File javac Hello.java

Java Class File
Java Hello Hello.class

(portable byte code)

JVM (Java virtual machine)

Byte Code vs. Machine Code
Java Source File C++ Source File
Hello.java hello.cc
javac Hello.java gcc hello.cc

* -0 hello.exe

Java Class File
Hello.class

(portable byte code)

JVM Executable hello.exe




i) Al Jials 6 g

;S | sl )y Command Prompt ) swese )
Start > run > cmd
03l ikl =8 (5 ) 58S pla 53 3sm 5a gl sl sl L WS DIR *java Jsiws ) ealdiul b
e
- i
cwiS dae ) ysady sl p et gl )
s 3 al
DS ealdinl ) st ) sl paely s 5SS o i) ) 0 — Y
Cd oSl a8 sl b\ |
D)8 ) psies oS el Sz sa gl T
cd. .
Dsid lealiul by 39 3 bin 4ALS 43 24 () gie 4S8 S s b
Javac Exmaple.java

O ) day ¢ il A1EI Al 5o (lad 40 K s 4SS ) pa 50 2 QLS ) 4al

A gdiae addla (class ) X <ol Jid ¢ enter

uﬁ

Example,java Example
Example.class J:é

J'\J.a.)dg.&\.}adﬁg.\m&&;.u)a\)MUJ.}\,);@JJS.’\JJ\}MJJ\JpathM‘\%jU%:435.'\
Al 8 s ey il ig 3 gdne salda Uad abay clyjavac ... Jsiwd 038 3505

*javac’ is not recognized as an internal or external command.
perable program or hatch file.

( Virtual Java Machine ) el Jié ) 2



Cand 0 ol L3S aliind ageadia 13 i 31 )55 o |sla gl 4ali s s1a) Cga
SRS il ¢l 531 a5 g Cal 2 358 saliiad LS ) sl e Sus sW 138 A Sl 4S
e aaial 1 4yl S el pal 1L o cpal 8 e eailsa ) (Lclass did ) Vsl
4l oo 5 sl slaxS Culy s 2ili « interpretation | Of Shlee s interpreted
=55 ) 8 D LS 5d el Gl al B (5 saalS e )3 4S Qs
G50 o2 2L AT I Jlss aa OS50 o a8 gla pi s laki LiaS a5 ude
Al 4ty | sl sla 4y (sl yal )5 1 0K e Gl 358 (gl 81 i Y s
( processor ) 5= 312y ol sy 4 (5 5 sal S aluss 58 53 1 gla e Gy a () 2
sdge 4 ) sla sla adin (5 ) adida a8 00,8 e doasi sla (5 ke (il 4 i gaalS

2l
Lol iy o sl (sl 4 (s pal 4g a8 | gla e (s ismalS Ra 3l B glea

2OS i) gd Jan | QU ol @ o S a4y

f ol jeuia LK B
Hello.class daliy & 3) SR | Jigals
sl gl b > (i)

Java Virtual Machine

Al gl a4 B sla sude 381 a5 (50 (o) 8 it s 8 ah S34S ) glailes
Lal iy (58 S0y b cilakad o g3 Balad 5l aa K1 (5] 380 s (5l st G | gl (5l
La 180 i alad 52 S s Gl ¢ 358 (o Jaai 38 il 4 sl Al ol a8
Canal (Pl oS il L ) 58 it 6l 5o ) sl 4l el daa 5 duals @l 0 i (L
O was Gl ol (S ¢ Gl jal B ISE) zad (0 (o)) 58) Dt (gleaiinn plad ja as
d2¥a 5 (Sa ol 52,8 ) 5 JEie Ol 55 (e 5l ) it glaaian alai 4 o il (B
i 31 a5 (sla andli s it ) guna |la Gl b 4l 800 Ol 40 ol sla G s
A ) pge Db S el () 5 S s alide dale (s e 5 () 8 Cdin gleaiona

Sl e Qg a5 Al



a) Jid 5) ja) 0 gad

_Jjjgaoﬁulm\java,JJﬁuJ‘j\qgua\4augﬁcét);\g$tk
java Example

DALl lad) pygle ilad g2 esaaliia )y 2 (el giwa ol gl ) ) o

HEPT R
sProgram Filessjavashin»*javac Example.java
sProgram Filessjavashin*java Example
his is First Program with JAUA Language
s“Program Files“javasbin
REN-CIRIEN

BEEIAEISTRIE Sy IR PO T P S YE G W PR R P P IR EP L KPP ER P
3 gdine 485 5 "1 G il Ll a8 i ) al 4l y java example aid s e K1 Ol il
i aga O (Sa € 585 5200 la

vie4sl  jlel Jae adl s )3 ¢ 25 e main 2ie § e 43 4l ) sal G JVM ¢ Y4
3L« main

s adidie Ll bl ledil o ;b atiia ol al 48 ) gie 4K YA

Lol 4l yo (DU sa e pal pl dny gy Jlaadlaid Gy gadn ) ) W 4l o WS e ; £45S
Asdina | al 30 S g b e iy T shady | Al 81 Ll 2 gdae

Ll ol s belS 4y IS LS Gy Gaines 5 ) shs o B daghad cala Sl 8 04

( Grammatical Error ) »/ £ sUad

53 2l e 5yl £ sl WaSUaal 1) (5 3,8 &y s oAl T la S (s cpn K
Cudle cala SIS LAyl S8 ol 53 (6 siwa (sUad 4S 5 ks jlad S L LIS 3 ) ge
AN e laid) ) gy gimd glad 4 ) Lad ¢ Uad aal g4l 5y oA



Q\J)L.m%:\ue\f«&c\jtéduﬁud)s%:\u&ﬁ:ﬁojlcé\sg'w\)S'ﬁc\.ge‘}‘i\-;-h,\):
O s (S i ol ) () g 2uS Gi8y Command Prompt.lagm‘)d \)..;\jd_)\....g.als
J}hdﬁuém&duhcﬁ)‘)deﬁuﬁ}\w\}uJJ‘)E‘;ALE;(«L::\:\J\A.I\MJA.\A

s s el U8 g 4o Gaan 503 S ) 0 1) dilpalS

( Bug ) J=

O e el aagi (00,80 jal Uad gy 5 dulalS (5 ) siws slad (53 g1 4l R
) il a1y QIS sl Cllee Uagis 2y & o JISE1 O 4 23l Gy 5 4l Gl 530

24 £ ( Debug

( Comment ) “laa g

Gl 280 (e a8 O ) e L4l ol 0 48 2t Bles Liades Glapa g
4q e Dal Gals Crga U a5 i (ol 3l 4l g 35S 1 ) 5 ddlS () o Slapa s
b S 5ol alea )28l Sl Clagia 54 4S 4alin sl a0 Gl XS 8wl 3

A )l AR/ /% ) G am sk dia R /) 5 e )y Glapagiag

gk i i3S il 4 el il g § An i

s pliy

CRiage 4S 1ol 54 ) it Ul L Gl (Ses Command Prompt b S (e 0
Dl ) zoda
e 1) shas w5 java Example.java ¢ javac Example java sls 4 K1 — )

A siie
Exception in thread “main” Jjava.long. NoClassDefenitionFoundError

Hello / java



35 e palla el ¢ 2 i javac Example ¢ javac Example.java sl 40 S — Y
3 e sy ) sied (A5 Qs y3 0 gad AS
) N o b cnle 515 &5 s Sa S G sl el Gibig S K1 ¥
Ak oo Uad 4 gl | Ladi ada 5 30 s
(.l ead 4= 8 Hello.java 4l p pb ) SlSG 3)

Hello.java :1'class' or'interface'expected

Class Hello

A
1 error
o i e el Und Cl gl a5 383 (e LG 1) ) siaer Jad ¢ Uk oK o ;43S
2sd
Asdie plbia ) adlie (paliy S Ghgal 815 { Culyl (S iy pai a5 R) £
Hello.java:1'{'expected

class Hello

1 error
2 5ln 4385 iy (s 25 sl 3155 81— 0

Hello. Java:5:”;” expected

System.out.printin (" Hello world!")

A

1 error
L LS plu
it g %g sledama )1 a8 oy aS ¢ 2 Hla il g6 ) gl (sla HlllS

SO e 1 3 O sl 5o s 280 (e Y 1A T0 dsaa el O 055 e

S 35l 5 i Gk



Structure Pane

Project pane

[&] Project

B & -

Jbuilder X -

AL« Borland &S pd Sala ol cpl

Borland

Excellence Endures- Bpr I a n d G
JBuilder” X

EIEIITIEE

1001 a0

Content Pane

| xT* Displayable1 |

package nidlettutprial:

&= [ |=Project Source
&= {1 knidlettutorial

L

=] MlﬂletTutnrial.jpx

@ "5 MIDIet Suite (2,057 b “public class Displavablel extends Form implements Command

&2 Displayablel ja
4 MIDIet! java

)

import javax.wmicrpedition.lcdui.®;

Imagelten imagelteml;
TextField textFieldl:;

S*% Constructor| /7

“k, Structure

el B R

= public Displayabhleli) {
super [("Displayahle Title™):
try {

E"@TDDD jbIniti):
& =3 Javadoc Conflicls ;
G"Impnrts catch(Exception e} {
@ @ Displayablei e.printitackTracel);
% Form B !
B2 commandListeny }
% Displayahle1) | :
* commanddctiony) FFFComponent initialization®/ |
1 imagelternt : + __ private woid jbInit({) throws Exception ! had
Ty textFieldt i [l o [ L]
2 jninito | Displayable1.java | [ Insert | 1110 -[cua ~[3 -
MiE 1 ¥ L Source LDesign Lﬂean LUML LDuc LHistury |




EditPlus — ¥

o EditPlus - [HelloWorld.java] =[] %]
File Edit “iew Search Document Project Tools “Window Help == x|
| TR aa ¥ B L mX| o oS5 EE 4=z 0z
Directary I Ciiptext | |- 1 : 2 : : 4 : i i : 7 =
4| 1/ $EERLcoursesexamples/HelloWorld.java I—
[ic] = = »
ac:\ 3 // Hello world for UMB SERL Java for Programmers course
£ users 4
aeh 5 ff Just to test your environment
[
%ae" 7 public class HelloWorld
CDL.II'SE -
ae” a public static woid maini{ftring[] args)
Helldworld java 10 {
b1 | ¥aTem. out.println({“hello, world™) f
12 1
13}
14
-
4 I I »
javac =]

HelloWorld.java:1l: ';' expected
System.out.println{"hello, world"}

Il error
ormal Termination
Dutput completed (53 sec consumed).

|anFiles 1) =l 3
i # HelloWoarld java

[ | F.%ﬁgum
For Help, press F1 In11 ol 14 [0z [ 1S e

DS e adliade gl G gea 4g 46l gl al ) ol el

=i EditPlus - [HelloWorld. java] HEE
File Edit “iew Search Document Project ‘Wwindow Help _|ﬁ||1|
[TZHRDBEY D[ )M\ B (w=nE D=0k
Diieetey | Clptest ] F---_° b-———+-——-a-—ft-——-5 ' 6 ' 7 —
4 1 /4 % Spell Check b forld. java —
I[E:] j z 4 Becord 3
B 3 ii E Sart... hva for Programmers course
29 uzers
S5 eb 5 44 1 Configue User Tools... Tt
£ aep & Uszer Tool Groups 3
24 course T opubl
g Chil+1
a exl 9 ing[] args)
| TR S 100

hello, world

Press any key to continue...

|anFies (1 == _>|_I
] 4 Helloworld java - ﬁ o
Runs this user-defined tol ni1 | colds [ 14 oo [ R | B e

a Slalll f u5.cs.umb.edu...| ﬁ Metzcape | Microzoft Pow... | @ Exploring - C:A... ”ﬁ EditPlus - [ 5 % 10:49 Ak




W jurtia ¢ W oala £ 6

P A Gl (gle
Isla sla o2 g 58 30 S
4l sl sala gl il
Zinaa dlae )
5B Hee b lie) sl sala &) gl
la SIS
s sl sala
b Il 4y i s al8a
L e
casting s s
a4l

Q&SJJJJAJJ‘\JS\_” .A.\;

gl 5 ) 8 Cdi s b ealy ¢ g si daad ¢ gt JUUS ¢ la ol 4y Jaad ) (e o
LQad\du\.aﬁal.uwm‘)dé\s«_tu\odﬁxuM\‘)I‘U‘;\\‘)u\uﬁwJ}J@b)\.u\‘\,}]}\&\:\lm

Sl s sala L?.\.B:L».A):\ P



lola 3 L 4g) i gl piriacla oala g1 i)

Ju):tﬂ.acuad\d&\y\C'_Lu\‘\:ﬁ\_).w@;\\jbﬂgﬁm)\d)ymw)}ﬂu@w\
A e Al W sala g5 5 e g g e 4l sla Ol b (st i sl a4l )
KR e ,;;\.‘\Saquim\u@\j;\.;ﬁ\Ju):ahqﬁﬂgg\ﬁq:\s\}i@uom&)swu\

_m\mﬁjmbls‘qm‘AJ)ACH\QQ.M}\J\;L;JQ‘A;uq:m\)s

loa W oala £ 68 mad J is

oo JUES O 50 Cnd 4y Lol g 548 Gl Al ) sla 4802 58 43 IS ghaiy) (e 50 Sl oY
Of A4S i Sl asd e AEU el ol Sl Vsls AlSatal g el 3 bR ¢ algpn a5
I O R e R R e S e e T =B
O A mrassh 44y plie ol Ganadi A8 ¢ aSh) g0 ) ead Ciy el a4 L
Ded o o B ol g ) e ¢ i Al ges ) W il ) Gisk
AR e aladl sla 585k gla eals gl JSasa Jag ¢l gl A YA
b o2la g1l ()& e Sl liselal Jgeas a1 W yial 5 b jle ol s LS
JelS Ll (i Gy e 4S aiias lalhd ¢ b sl g 5 Gubii ade 2K e

555 sl (IS p (38

Al s odla ) 6

float ¢ char ¢« long ¢ int ¢« short ¢ byte : Cusl sad Cayjat | gla )3 4l sala g 55 Culia
Boolean 5 double «
odiinl LS (l 50 0305 50 38 Sl 2sd oo 4B i edlu sla sala ¢ Ay sl eda g 55 Gl 4

12 5ad sl 0 5 K jlga 40 Ol 55 el ) W 02la g 53 Gl Cansl 02



e JalS slac) 4S il Jong s int, short , byte Jeldio s K oyl — zesa dlac) o
,M\.g‘;.a)\;
dael Sililai 4S cul double 5 float Jali o5 S (pl - slid jaals s lie) dlael o
AL e g le)
e sana 2 Ladlai )l S i 4S Gl char Jeldiog, & o) -La ySI S o
AE)) 5 i Ja ) ¢ Canla SIS
true/ false_nlie Gilai 5) 1 (s) o 5u 5 & 534S ol boolean Jaldios S ol - s @
Cal
S £ ) Ly Ll 1 Sl Uy g 2 5 IS it 4S () 43 8 40 il 5 e 1 458 (i 3 ) 5
sl 0l &) gl bl 5 40l ¢ c\ﬁéﬁui:\;\g;u sl &5l ¢ 5y ol Ll | pla A pala (gla
Ay e JaSES ¢ Agsgaq\;ﬁ\d\)gf\_p
5 S gla A 81 S e sl 340 5 attad aal g jlie Sl ¢ 44l sl s2la g ) 5l
048 it (gl ol (5l ko ) sl Agliie Ll i 45 & ) 4y (sl eala ¢ 3l ek cad R
#1530 Jind ol 833l 5 S el Gl Jala Mgk e cily | K 5 e leil) s
D12 o S o il il Dl Sl S a4l sla bala
RS 481 (ame ol Uy g oasane ol U 2 pd e i ad (5] 438 40 4l (sla eala g ) i)
el darsse dayl pd (bl ol ) s dlae ) o jlad) jasd Gl CH+ 5 C o Sla L)
sl o0 pal 8
&) 530 03 sana ¢ | gl (sla el y Jlil culild (adla 4y Sl Jia 4y i 45 S ol Vgl ¢ Ll
G ) (A YY Clal lase 4 da 55 05 s adined nt ¢ dUe O sie 4 Gl Bl bl
Capibe sl shana 3 JUE 43 K 50 (5% Ly 48 33l (o a8 1y (b Asli g (i 58 ISl
A 00 (S GRS s se sl (S zrmia dlae ) o Il i aa K1 X5l e ) el
sl (g 5 JU) Culild 4y (s (g) o IS Ol alad) Ll 2 5 Ledarae

ENBIRPYRPRRT WRIRF RS NC (5 WP R TRty

Taa das)



() pli long s int ¢ short ¢ byte : <ol sl oy =i musia 2o £ 53 jlea Il L0
-hdd )yl Cudle e musaa dlae) T gla | Al g Cafla palie taitua Iy Cudle W sala g
ob 5 Cufie s dlae 3l s 800 5y malS (la L) Ol (sl S e Sliidy (i
e Ciadle 28l s dlae) 48 35S bl s glalh Lol a5iS e iy i
) Uaee Ol 288 dlac) o ge8e 48 203 S 0 ) el Ll ¢ A4S0 (ym gumdy TLd (5 59 pm
40 2S e Guatl ) int £ b s 0313 Caadle AS ¢ e Al giie G HU ) Ak Hadidia

Dsd geed p S
sla ria JliE ) mge 3 g Cuuiadaila gl (8 yiae gliad jlate ¢ uaia dlae) Jsh
paldind (gl o jlail a3l il g el gla ) al ey a8 e padidia ) g g Ol Glele
e 3 el 58 02l iy jaT o g 5 L canliie S jle 5 W e aS () o e ¢ S
= 0 () 7 5 A) S YY il &) e 4n | short s byte ¢ b &S ) oSy Jilas
S5l oalind 3 ge sla 3 al€ Jidn 50" word" el AS T s ey il 1 o S G A

el C FY

zna sla 223 £ 53 e edsana 5 Jsh ¢l s eala LB 3 Jsan 2 4S 45 8 lay

D) jria
alEa 03 jana Jsh Ak
-9,223,372,036,854,775,808 1 9,223,372,036,854,775,807 7Y long
-2,147,483,648 ' 2,147,483,647 vy int
-32,768 532,767 V7 short
128G 127 A byte

A oo Ll 3 a4 )

Byte



ASuu\J\qau)cL;j:g/\@;mmcgcjs‘byte,m\byte‘emq\m\&)sw)ﬁ?ﬁ
sala ) Slia LS A& (e sads byte & o9 W e il VYV BLYYA ) 0l 03 gan
48 Jald (5l sla sala Ly S LS primen Lail 2058 e a5 ke W L 450 <l 5la
A el s e ¢ il H& Sl sla S5 b eala gl gl il b Lasiiase ol (S
Jod s ya ¢ QU o) sie 4y 2150 e iy 23 byte S 4l ) oaldind L s yaia g gyl
D igd e i yal byte g s Ol e sb alidy e

byte b, c ;
Short

= TYVPVLEFYVEA ) O 03 gdaa Dl e Jn ) pusa d3e o 6 ¢ short
m\ﬁﬁqwiqﬁ)ﬂé\ﬁ‘JJJ\A\J&;JA\JDML\QULASYL&;\LQM\A&)JQ:'\_A.‘SL..\
G2 (big-endian ol 4 (e ) 3,00 1) (i) i ¢ Ledl Gl ) Chans Sy (i a8
35S ¢ g e S (sl oaiy) B 5 pda 4y 48 e VP sl i gealS o linee Lo sdla g 50

1S 4a 5 short (sla srie iy yad )l (lellie 4y a3l

short s;

short t;

o )¢l aia sla 021a (5 3l o 4uad K5 &a 4S il g1 0315 "Endianness " : 4a s

short & 53 sl o313 (g) )0 s Y )81 2 e Caa i) yakidla )3 ¢ Jong s int ¢ short

i€ il € i€ (55 bl b i (35,0 Ll €2 8 e )8 il o clialaS ¢ il o 5Y

e oA yida (5l b Gl 1at) 48 Culins (¢ Gl big-endian 8 salS 258 s

PowerPC 5 SPARS s> ol sisaalS 358 o )8 yieS (i)l bl a5 258
g5 O ¢ il X86 (sm (e sl i sualS 5 atius "big-endian" g5 )

ittle-endian"

int

g0 Jhadle Sn YY cLaodag o o) ol int ¢ posaa gla sdla g s o il glata
int & sl e 8L o ¥ VY FAY FFYV LY VPV | FAY | PFA 5Ll o sans



DS Lasas 3o la 4l padll ) sie 4y 5 e 4l 55 (gl ¢ 800 laa s )S o dle
zassa Jac) 5 ints short ¢« byte & 55 b oala H) IS sl Lol& ja X5l e 03

Al o ol int 4 Slaalas aladl ) Gl G jle JS ¢l atdly IS 5 JIA
L Gibad gl m golae) 48 28l e il 50 5 il ol g g (G yiaal S 5 (0 sie i ¢ int
paldind () ) ol (e ¢ 2l maa dlae ) Glidae 4 i L 5 a5l Sl b 4y ] edls
25> 48 ua Cia sa byte L short ) sdliiad 4S auy et 4y 45 8 o) ol (Sae apla
int 42 SIS Hsdadn 1) Ll I gla aS 3 pla dsa s Jrenal o Lal ¢ 250 o adaila (gliad o
L) oot a4l 5 il HU ) 0a i€ fpaat ¢ oald & 55y 48 Sl Al Hlald an daxi ol )
Sl el Sl Gl ealie ja (gl ¢ AL byte g 5 ) 4nilia 4S atiaa b 43 )1 ¢ 25a s gL
e p gl b o Yl s S asint sshort g s b 4l s 5 288 (e 0aliial

( J)ﬁa@oduh\

Long

int 4S8 258 e @8l s die gl 8 6l 0 5l Hla e i 7Y sl eala Sollei < Long
S Jong & 55 sl o313 02 e 2dli K 3 (AWK o il 4y ¢ Hlai 3y e lake (5 )65 51
e ¢ 380 3 K punaa dae) 48 a8l e (5 ) long ¢ g mse o) L) B
b ord et dia (gla j5 ) e ) g Al il Jod 4nl ¢ JUe ol sie 4yl aSal

// compute distance light travels using long variables.
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



seconds = days * 24 * 60 * 60; // convert to seconds

distance = lightspeed * seconds;

system.out.print ("In " + days);

// compute distance

system.out.print ("days light will travel about");

system.out.println (distance

In 1000 days light will travel about 16070400000000 miles.

+ " miles.");
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float hightemp, lowtemp;

double
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// compute the area of a circle.
class Area {
public static void main (string args[]) {
double pi, r, a;
r = 10.8; // radius of circle
pi = 3.1416; // pi, approximately
a=pi*r *r; // compute area

system.out.println ("Area of circle is" + a);
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// demonstrate char data type.
class chardemo {
public static void main (string argsl[]) {
char chl, ch2;
chl = 88; // code for x
ch2 =" y';
system. out.print("chl and ch2: ");

system. out.println(chl + "" + ch2);
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// char variables behave like integers.
class charDemo?2 {
public staticvoid main (string args([]) {
char chl;
chl ="' x"';
system. out.println ("chl contans " + chl);
chl++; // increment chl

system. out.println("chl is now" + chl);
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chl contains x

chl is now y
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// demonstrate Boolean values.
class BoolTest {
public static void main (string argsl[]) {
boolean b;
b = false;
system. out.println("b is" + Db);
b = true;
system. out.println("b is" + Db);
// a Boolean value can control the if statement
if (b) system. out.println("This is not executed.");
// outcome of a relational operator is a boolean value

system. out.println("10>9 is"™ + (10>9));
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b is false
b is true
This is executed.

10> 9 is true
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™

T Escape Sequence
Octal character (ddd) \ddd

Hexadcimal Unicod character (xxxx)  \uxxxx

Single quote \’
Double quote \"
Backslash \\
Carriage return \r
New line (also known as line feed) \n
Form feed \f
Tab \t
Backspace \b
e _yia
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type identifier [ = value][, identifier [ = valuel.. ];

L ¢ identifier .o Jaal 5 by IS @l ol ¢ ) gla il 4y ja8 sla sala g1 63 ) Su e type
Olade dly 5 gt Cadle @y (53,8 pad e Ba sk Sl G5 e 1) L ke (Gl e
& 5 Olad ) golake 1L A jlate G jle Jaals 48 28l 4l HhlA 4y 3 sad A0 Hlaka

AEh paxie ) el adida
By ) LalS o g 43 1 Ll b ¢ 2S Gy yat plai 3 ga p 5 ) e ey ) Gl 4SS 5
Ledl ) o2 0 4S8 i€ s 2 i€ a8 (g 8L K (sla purie Ciy pat ) Jid JUie in 4y € s

JREATNY.Y &ﬁj\JLﬁAtétﬁJ

int a, b, c; // declares three ints, a, b, and c.

int d = 3, e, £ = 5; // declares three more ints, initializing
// d and f.

byte z = 22; // initializes z.

double pi = 3.14159 // declares an approximation of pi.

char x = 'x’; // the variable x has the value ’'x’.
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// Demonstrate dynamic initialization.
class DynInit {

public static void main(string args([]) {



double a = 3.0, b = 4.0;
// ¢ is dynamically initialized
double ¢ = Math.sgrt(a * a + b *b);

system.out.println ("Hypotenuse is" + c);

}
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// Demonstrate block scope.
class scope {
public static void main(string args[ ]) {
int x; // known to all code within main
x = 10;
if (x == 10) { // start new scope
int y = 20; // known only to this block
// x and y both known here.
system.out.println("x andy: "+ x + "" + vy);
X =y * 2;
}
// y = 100; // Error! y not known here

// X 1s still known here.

system.out.println("x is" + x);
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// This fragment is wrong!
count = 100; // oops! cannot use count before it is declared!

int count;
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// Demonstrate lifetime of a variable.
class LifeTime {
public static void main(string args([]) {
int x;

for (x = 0; x<3; x++) {

int y = -1; // y is initialized each time block is entered
system.out.println("y is :" + y); // this always prints -1
y = 100;

system.out.println("y is now : " + y);

s sl ol sala LA ) 504wl ol as A
is: -1
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is: -1
is now: 100

is: -1
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is now: 100
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// This program will not compile
class scopeErr ({
public static void main(string argsl[]) {
int bar = 1;

{ // creates a new scope

int bar = 2 // compile time error - bar already defined!
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int a;
byte b;
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b = (byte) a;
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// Demonstrate casts.
class conversion {
public static void main(string args[ ]) {
byte b;

int i = 257;
double d = 323.142;
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byte a = 40;

byte b = 50;

byte ¢ = 100;

int d =a * b / c;
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byte b = 50;

b=Db* 2; // Error! cannot assign an int to a byte!
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byte b = 50;

b = (byte) (b * 2);
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class promote {
public static void main(string args[ 1) {

byte b = 42;
char ¢ = "a’;
short s = 1024;
int i = 50000;
float £ = 5.64f;
double d = .1234;

double result = (£ * b) + (1 / ¢c) - (d * s);
system.out.println((f *b) + " + " + (i / c) +" =" + (d * s));
system.out.println("result = " + result);
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double result = (£ * b) + (1 / ¢c) - (d * s);
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type var—-name[ ];
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int month-days[ 1;
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month-days[1] = 28;
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system.out.println (month-days[3]);
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// Demonstrate a one-dimensional array.
class array {
public static void main(string args[ 1) {
int month-days|[ ];
month-days = new int[12];
month-days[0] = 31;
month-days[1] =28;



month-days[2] = 31;
month-days[3] = 30;
month-days4] = 31;
month-days[5] = 30;
month-days[6] = 31;
month-days[7] = 31;
month-days[8] = 30;
month-days[9] = 31;
month-days[10] = 30;
month-days[11] = 31;

system.out.println ("April has" + month-days[3] + " days.");
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int month-days|[ ] = new int[12];
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// An improvied version of the previous program.
class AutoArray {
public static void main(string args[ 1) {
int month-days([ ] = { 31, 28, 31, 30, 31, 30, 31, 31, 30, 31,

30, 31 };

system.out.println ("April has" + month-days([3] + " days.");
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// Average an array of values.
class Average {
public static void main(string args[ 1) {
double nums|[ ] = {10.1, 11.2, 12.3, 13.4, 14.5 };
double result = 0;

int i;

for(i =0; i < 5; i++)

result = result + nums[i];

system.out.println ("Average is" + result / 5);
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int twoD[ ] [ ] = new int[4] [5]
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// Demonstrate a two-dimensional array.
class TwoDArray {
public static void main(string args[ 1) {
int twoD[ ] [ ]= new int[4] [5];
int i, 3, k = 0;
for(i=0; i < 4; i++)
for(j=0; j < 5; j++) {
twoD[1] [J] = k;
k++;
}
for(i=0; i < 4; i++) {
for(3=0; J < 5; J++)
system.out.print (twoD[i] [F] + " ");

system.out.println( );
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int twoD[ ] [ ]= new int[4] [ ];

twoD[0] = new int[5];
twoD[1l] = new int[5];
twoD[2] = new int[5];
twoD[3] = new int[5];
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// Manually allocate differing size second dimensions.
class TwoDAgain {
public static void main(string args[ 1) {
int twoD[ ] [ ]= new int[4] [ 1;
twoD[0] = new int[1l];

twoD[1l] = new int[2];



twoD[2] = new int[3];
twoD[3] = new int[4];
int i, j, k = 0;
for (i=0; 1 < 4; i++)
for(j=0; j <i+1l; Jj++) |
twoD[1] [J] = k;
k++;
}
for (i=0; 1 < 4; i++) {
for (J=0; j <i+1l; j++)

system.out.println( );
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// Initialize a two-dimensional array.
class Matrix {
public static void main(string args[ ]) {
double m[ 1 [ ] = {
{ 0*0, 1*0, 2*0, 3*0 },
{ 0*1, 1*1, 2*1, 3*1 },
{ 02, 1*2, 2*2, 3*2 1},
{ 0*3, 1*3, 2*3, 3*3 }
bi
int i, 3;
for(1i=0; 1 < 4; i++) {
for (§=0; 3 <i+1l; j++)
system.out.print (m[i] [3] + " ");

system.out.println( );
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// Demonstrate a two-dimensional array.



class ThreeDMatrix {
public static void main(string args|

int threeD[ 1 [ ] [ ] =

int i, j, k;

for (i=0; 1 <3; i++)

for (3J=0; 3 <4; j++)

for (k=0; k < 5;

(31

k++)
threeD[i] (k] =
i <3; i++) {

j++) |

k < 5;

for (i=0;
for (j=0; J <4;

for (k=0; k++)

system.out.print (threeD[1]

system.out.println( );
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typel[ ] var-name;
Al e aidd 52158 e A4 )l g i dadilio S pula Adg S g, ol )0
int al = new int([3];
int a2 = new int([3];
arid Jaleae 300 () Cay jlad
char twodl[ ] [ ] = new char[3] [4];
char[ ] [ ] twod2 = new char[3] [4];
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int[ ] nums, nums2, nums3; // create three arrays
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int name[ ], name2[ ], nume3[ ]; // create three arrays
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string str =" this is a test";

system.out.println (str);
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// Demonstrate the basic arithmetic operators.

class BasicMath {

public static void main(String args[] ) {

// arithmetic using integers

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

int a 1+ 1;
int a = a * 3;

int a = b / 4;

int a = ¢ - a;

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

// arithmetic using doubles

System.out.println ("\nFloating Point Arithmetic");
double da =1 + 1;

double db = da * 3;

double dc = db / 4;

double dd = dc - a;

double de =- dd;

System.out.println("da = " + da);
System.out.println("db = " + db);
System.out.println("dc = " + dc);



System.out.println("dd = " + dd);
System.out.println("de = " + de);
}
}

Dl ) Qe Ay (o sA 4eln gloa) )
integer Arithmetic
a=2
b=6
c=1
d=-1
e=1
floating point arithmetic
da=2
db=6
de=1.5
dd=-0.5
de=0.5
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// Demonstrate the % operator.

class Modulus {

public static void main (String args[] ) {
int x = 42;

double y = 42.3;
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+
X

o°
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o
-

System.out.println("x mod 10
System.out.println("y mod 10 = " + y % 10);
}
}
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// Demonstrate the bitwise logical operators.

class BitLogic {

public static void main (String args[] ) {

String binary[] = {

"pooo"/ "oo01"/ "0O10"/ "OO11™/ "O1l00"/ "O1O01"™/ "O1l10"/ "O1l11"/
"iooo"/ "1001"/ "1010"/ ™1011™/ "1100"/ "1101"/ "1110"/ "1111"
}i

int a = 3; // 0+ 2 + 1 or 0011 in binary
int b =6; // 4+ 2 + 0 or 0110 in binary
int ¢ = a | b;
int d = a & b;
int =a " b;

e
int £ =( ~a & b )| ( a & ~b);
g

int = ~a & 0x0f;

System.out.println(" a = " + binarylal):;
System.out.println("™ b = " + binaryl[bl);
System.out.println(" alb = " + binaryl[c]);
System.out.println(" a&b = " + binary[d]);
System.out.println(" a*b = " + binarylel);
System.out.println("~a&bla&~b = " + binary[f]);
System.out.println(" ~a = " + binary[gl]);

}
}
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a = 0011
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// Left shifting a byte value.
class ByteShift {
public static void main (String args([] ) {
byte a = 64/ b;
int i;
i =a << 2;
b =( byte( )a << 2);
System.out.println ("Original value of a :" + a);
System.out.println("i and b :" + 1 + " " + Db);
}
}
+ Gl ok sala LS d..gd 24l ol ) dm\;@;);
Orginal value of a: 64

I and b: 256 0

(0000 0000) T£ s "Cax 4y " 48 ya 5 ¢ 3y o Bl int 4 0 SV xa 05
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// Left shifting as a quick way to multiply by 2.

class MultByTwo {

public static void main (String args[] ) {

int i;

int num = OXFFFFFFE;

for (i=0; i<4; 1i++ ){

num = num << 1;

System.out.println (num) ;

}
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int a = 35;
a =a > 2; // a still contains 8
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// Masking sign extension.

class HexByte {

static public void main (String args([] ) {
char hex[] = {

‘o', ‘'i', ‘'2', '3', '4', '5', ‘'e', '7',
'g', '9', 'a', 'b', 'c', 'd', 'e', 'f'
}i

byte b =( byte )oxfl
System.out.println("b = ox" + hex[(b >> 4 )& oxof] + hex[b & oxof]);
}

}
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int a = -1;

a = a >>> 24;
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D g
111111111 11111111 11111111 11111111 -1 in binary as an int
>>>24
000000000 00000000 00000000 11111111 255 in binary as an int
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// Unsigned shifting a byte value.

class ByteUShift {

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

char hex[] = {

IO" lll, l2l’ l3', l4l, l5l, '6', l7',

l8" '9', lal’ lb', lcl, ldl, 'el, lf'

}i

byte b =( byte )oxfl
byte ¢ =( byte( )b >> 4);
byte d =( byte( )b >>> 4);

byte e =( byte(( )b & oxff )>> 4);

System.out.println(" b = ox"

+ hex[(b >> 4 )& oxof] + hex[b & oxofl]);

System.out.println(" b >> 4 = ox"

+ hex[(c >> 4 )& oxof] + hex[c & oxof]);

System.out.println(" b >>> 4 = ox"

+ hex[(d >> 4 )& oxof] + hex[d & oxof]);

System.out.println(" (b & oxof )>> 4 = ox"

+ hex[(e >> 4 )& oxof] + hex[e & oxof]);

}

}
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255 n ke 52,8 AND I g e
b = 0xfl

b >> 4 - 0Oxff

b >>> 4 = 0xff

(b & Oxff ) >> 4 = 0x0f
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a =a > 4;

a >>= 4;
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a=a | b;

a |= b;
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class OpBitEquals {

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

int a = 1;
int b = 2;
int ¢ = 3;
a |= 4;

b >>= 1;

c <<= 1;

a = C;

System.out.println("a = " + a );

System.out.println("b =

System.out.println("c =

}
}

"+ b);
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boolean ¢ = a < b;
A5 a0 A ¢ LY (Dl false 45 ) a<b Al Slla o)
C/CH+ 2 ) Sbe gl sl S Gy 5 ai€iag Wl ¢ 3y yla 1 C/CH L IS 453 R
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int done;
/o

if ( ! done ) .. // valid in C/C++
if ( done ) .. // but not valid in Java

Pl ) Cosadr e 32k YL G le
If ( done == 0 ) .. // This is Java-style
If ( done != 0 ) ..
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// Demonstrate the boolean logical operators.

class BoolLogic {

public static void main (String args/(]

boolean
boolean
boolean
boolean
boolean
boolean
boolean
System.
System.
System.
System.
System.
System.
System.
}

a

Q a O

0]

out
out

out

out.
out.
out.

out.
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) {

= true;

= false;

=a | b;

= a & b;

=a " b;

=(la &b )l(a & !'b);

= la;

.println(" a = " + a);
.println(" b = " + b);
.println("™ alb = " + c);
println(" a&b = " + d);
println(" a*b = " + e);
println("la&bla&!b = " + f);
println("™ 'a =" + g);
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if (c==1 & e++ < 100 ) d = 100;
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int x, vy, z;

x =y =12z = 100; // set x, y, and z to 100;
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// Demonstrate 2.

class Ternary {

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

int i, k;

i = 10;

k=1 <0 ?2-1 : 1i; // get absolute value of i
System.out.print ("Absolute value of ");
System.out.println(i + " is " + k);

i = -10;

k =1 <0 ?-1 : 1i; // get absolute value of i
System.out.print ("Absolute value of ");
System.out.println(i + " is " + k);

}

}
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Absolute value of 10 is 10
Absolute value of- 10 is 10
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if( condition )statementl;

else statement2;
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int a, b;
/..

if(a > b )a = 0;
0;

else b =
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g el e ol e 2als O 5 pite 93l el b e 3 00
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boolean dataAvailable;
/).
if ( dataAvailable )
ProcessData() ;
else

waitForMoreData () ;
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int bytesAvailable;
/]
if ( bytesAvailable > 0 ) {
ProcessData () ;

bytesAvailable -= n;



} else

waitForMoreData () ;
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int bytesAvailable;

/..

if ( bytesAvailable > 0 ) {
ProcessData () ;
bytesAvailable -= n;

} else
waltForMoreData () ;

bytesAvailable = n;
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int bytesAvailable;
/..
if ( bytesAvailable > 0 ) {
ProcessData () ;
bytesAvailable -= n;
} else

waitForMoreData () ;



bytesAvailable = n;
}
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if(i == 10} (
if( 5 <20 ) a = b;

if( k > 100 ) a = d; // this if is

else a = c; // associated with this else

else a = d; // this else refers to if(i == 10)

Olad 53 48] s ¢ Cai Jasi 10 §f(j<20) L 2l else ¢ 2 (e i Clana 65 48 45 Silea
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if (condition)
statement;
else if(condition)
statement;
else if (condition)

statement;



else

statement;

25U e if 02558 (5 gl 5 ) S 4Sselale 35 e | al Oty 40 YU ) 5 iy

alaSan S8 asaal i o) gl A 5o a5l e ) yal if OF Lol s siv ¢ (true)

G da 8 ) s et else a3 2alsa ) ya) ol else ) siws o0l ¢ 08l aaia Jayl 18

alail else s G Al o80T ¢ aili aia Koaday) jid 4dS &1 iy ¢ 38 0 Jae (4 8

les e o80T ¢ 2il gl ol pd il 28l 4SSN 3 s ol else US) a8 A

RPN PECI

Gl 4S S et U e S saldial jf-else-if Oad ) 4S 1S e saalia ) (o) 4l ¢ ) 3

// Demonstrate if-else-if statement.
class IfElse{

public static void main(String args} (
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[]

int month = 4; // April

String season;

if (month == 12 || month == | | month == 2)
season = "Winter";

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

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

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

else
season = "Bogus Month";

System.out.println ("April is in the" + season + ".");
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April is in the Spring.
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switch (expression} (
case valuel:

//statement sequence

break;
case valueZ2:

//statement sequence

break;

case valueN:
//statement sequence
break;
default:
//default statement sequence

}
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//A simple example of the switch.
class SampleSwitch{
public static void main ( String args[] ) {
for (int i=0; i<6; i++ )
switch (i) {
case 0:
System.out.println("i is zero.");
break;
case 1:
System.out.println("i is one.");
break;
case 2:
System.out.println("i is two.");
break;
case 3:
System.out.println("i is three.");
break;
default:

System.out.println("i is greater then 3.");
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i is zero.
i is one.

i is two.



i is three.
i is greater than 3.

i is greater than 3.
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//In a switch/ break statements are optional.
class MissingBreak{
public static void main(String argsl[] ) {
for (int i=0; i<6; i++ )
switch (i} (
case
case

case

w N PO

case

case 4:
System.out.println("i is less than 5");
break;

case 5:

case 6:

case 7:

case:A

case 9:
System.out.println("i is less than 10");
break;

default:

System.out.println("i is 10 or more");
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than
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10
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10
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//An improved version of the season program.

class Switch{

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

int month = 4;

String season;

switch (month) {

case 12:

case 1:

case 2:

season

break;

case 3:

case 4:

case 5:

season

"Winter";

uspringn;



break;

case 6:

case 7:

case 8:
season = "Summer";
break;

case 9:

case 10:

case 11:
season = "Autumn";
break;

default:
season = "Bogus Month";

}

System.out.println ("April is in the" + season + ".");
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switch (count} (
case 1:
switch(target){ // nested switch
case O:
System.out.println ("target is zero”);
break;
case 1:// no conflicts with outer switch

System.out.println("target is one”);

break;



break;

case 2: // ...
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While
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while ( condition ) {
//body of loop
}
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//Demonstrate the while loop.
class While {
public static void main(String args([]) {
int n = 10;
while(n > 0 ){
System.out.println("tick" + n );

n--;

s ala ) s aladl ) ek 4 e 83 (S e |l |y Aals ol 4SpalSn
tick 10
tick 9
tick 8
tick 7



tick 6
tick 5
tick 4
tick 3
tick 2
tick 1
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int a = 10, b = 20;

while(a > b)
System.out.println("This will not be displayed”);
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//The target of a loop can be empty.
class NoBody {

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

int i/ 33
i =100;
J = 200;

//find midpoint between i and j

while (++1 < --3); // no body in this loop
System.out.println ("Midpoint is" + I );

}

}
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Midpoint is 150
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Do-While
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Do {
//body of loop

}while (condition) ;
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//Demonstrate the do-while loop.
class DoWhile {
public static void main (String args([]) {
int n = 10;
do {
System.out.println("tick" + n);
n--;

}while ((n > 0 );



}
}
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do {

System.out.println("tick " + n);

} while (--n > 0);
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//Using a do-while to process a menu selection
class Menu}

public static void main (String args|[])
throws java.io.IOException{

char choice;

do {

System.out.prinln ("Help on:”);
System.out.prinln(" 1 .if"”);
System.out.prinln ("™ 2 .switch”);
System.out.prinln(" 3 .while”);
System.out.prinln(" 4 .do-while”);
System.out.prinln ("™ 5 .for\n”);
System.out.prinln ("Choose one:”);
choice =( char )System.in.read();

} while(choice < ‘1’ || choice > ‘5’ );
System.out.println ("\n”);

switch (choice) {

case "1’':

System.out.println ("The if:\n”);

System.out.println ("if (condition( statement;”);



System.out.
break;

case ‘2':
System.out.
System.out.
System.out.
System.out.
System.out.
System.out.
System.out.
break;

case "3':
System.out.
System.out.
break;

case ‘4':
System.out.
System.out.
System.out.
System.out.
break;

case ‘5':
System.out.
System.out.
System.out.
break;

}

}

}

Help on:
1. if

2. switch
3. while
4. do-while
5.for

Choos one:

4

println ("else statement;”);

println ("The switch:\n”);
println ("switch (expression) {“);
println (" case constant:”);
println (" statement sequence; ("
println (" break;”);

println (™ //..");

println (“}”);

println ("The switch:\n”);

println (while (condition )statement; ”);

println ("The do-while:\n”);
println("do {”);
println (" statement; ”);

println("} while( condition );”);

println ("The for:\n”);
print ("for (init; condition ;iteration)”);

println (" statement;”);
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The do-while:
do {
statement;

} while (condition);
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for(initialization; condition ;iteration; ) {
//body
{
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//Demonstrate the for loop.

class ForTick {

public static void main (String args|[]) {
int n;

for (n=10; n>0; n--){

System.out.println ("tick" + n);

}

}
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//Declare a loop control variable inside the for.

class ForTick {

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

//here/ n is declared inside of the for loop

for (int n=10; n>0; n--)



System.out.println("tick" + n);
}
}
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//Test for primes.

class FindPrime {

public static void main (String args([]) {
int num;

boolean isPrime = true;

num = 14;

for (int 1i=2; 1 <= num/i; 1i++) {

if((num % 1 )== ) {
isPrime = false;
break;

}

}

if (isPrime )System.out.println ("Prime”);
else System.out.println ("Not Prime”);

}

}
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class Sample {

public static void main (String args([]) {
int a, b;

b = 4;

for (a=1; a<b; a++){

System.out.println("a = " + a);
System.out.println("b = " + b);
b--;

}
}
}
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//Using the comma.
class Comma {
public static void main (String args([]) {
int a, b;
for(a=1l, b=4; a<b; at+, b--){
System.out.println("a = " + a);
System.out.println("b + " = b);
}
}
}
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a=2

b=3
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boolean done = false;

for (int i=1; !done; i++) {
/..

if (intettupted ()) done=true;
}
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//Parts of the for loop can be empty.

class ForVar {

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

int 1i;

boolean done = false;

i=0;

for (;!done;) {



System.out.println("i is" + 1i);
if(i == 10 )done = true;

i++;

}

}

}
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//use a for-each style for loop.
Class ForEach({
Public static void main (String args([]) {

Int nums/[]

=1{1,2,3,4,5,6,7,8,9,10};
Int su, = 0;
//use for-each style for to display and sum the values
for ( int s, nums ) {
system.out.println ("value is: " + x );
sum +=x;
}
system.out.println ("summation : " + sum );
}
}
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//use for-each style for on a two-dimensional array.

Class foreacha {

Public static void main ( String args[]) {
Int sum = 0;
Int nums([][] = new int[3][5];

//give nums some values
for ( int 1 = 0 ; 1<3 ; i++ )
for ( int 7 = 0 ; 3<5 ; J++ )

nums[1][J] = (i+1)*(J+1);

//use for-each for to display and sum the values

for ( int x[] : nums ) {
for ( int y : x )
system.out.println ("value is: " + vy );

sum += y;

}

}

system.out.println ("Summation: ") + sum);
}

}

Valu is
Valu is
Valu is
Valu is
Valu is
Valu is
Valu is
Valu is
Valu is
Valu is
Valu is
Valu is
Valu is

Valu is

P R O o W FH o0 o N O b ow N

o N

Valu is

Summation : 90

Dl ) S sads (A



S gl gLﬁ‘Uﬁa

dila oy iy 3500 )5 adla 3 S 508 el 3 gl o am i Adli g (sleile) 44lS il

ot 55368 for sl 4dla o 4dli 3 ¢ Jlia ol sty b K algd ) B (5 S 4als Jala
- i)

//Loops may be nested.

class Nested {

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

int 1, Jj;

for (i=0; 1 ;Y+>i}( ++

for(3=i; 3 ;Y>3 (++

System.out.print; (".")

System.out.println;) (

}

}
}
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//using break as a civilized form of goto.

Class Break/{

Public static void main ( String args[] ) {
Boolean t = true;
first: {

second: {
third: {
system.out.println ("Before the break.");
if(t) break second; // break out of second block
system.out.println ("This won't execute");
}
system.out.println ("This won't execute");
}
system.out.println ("This is after second block.");

}

POl p)e B a0
Before the break.

This is after second block.
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// using Break to exit from nested loops

class BreakLoop4{



public static void main( String args([]) {
outer: for( int i=0; i<3; i++ ) {
System.out.print ("Pass " + I + ":");
for ( int j=0; 3<100; J++ ) {
if ( j==10 ) break outer; // exit both loops
System.out.print (3 + " ");
}
System.out.println("This will not print");
}

System.out.println("Loops complete");
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Pass 0 : 01 2 345 6 7 8 9 loops complete.

Continue
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// Demonstrate continue.
Class Continue {
Public static void main ( String args[] ) {
for ( int 1i=0; 1<10; 1i++ ) {
System.out.print(i + " ");
if ( 1%2 == ) continue;

System.out.println (" ");
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try {

// block of code to monitor for errors

}

catch ( Exception Typel exOb ) {

// exception handler for Exception Typel
}

catch ( Exception Type2 exOb ) {

// exception handler for Exception Type2
}

/).

finally {

// block of code to be executed before try block ends
}
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class ExcO {

public static void main (String args([] ) {
int d = 0;

int a = 42 / d4;

}

}
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java.lang.ArithmeticException :/ by zero

at ExcO.main (Exc0.java:4)
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class Excl {

static void subroutine ) ({

int d = 0;

int a = 10 / d;

public static void main (String args([] ) {
Excl.subroutine) (;

}

}
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java.lang.ArithmeticException :/ by zero

at Excl.subroutine (Excl.java:4)

at Excl.main(Excl.java:7)
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class Exc2 {
public static void main(String args[] ){
int d/ a;
try { // monitor a block of code.

d = 0;
a = 42 / d;



System.out.println("This will not be printed.");
} catch( ArithmeticException e ){ // catch divide-by-zero error
System.out.println("Division by zero.");

}

System.out.println ("After catch statement.");
}
}
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Division by zero.

After catch statement.
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// Handle an exception and move on.
import java.util.Random;

class HandleError {

public static void main (String args([] ) {
int a=0/ b=0/ c=0;

Random r = new Random) (;

for (int i=0; 1<23000; i++ ) {

try |

b = r.nextInt) (;

c r.nextInt) (;

12345 /( b/c);

a
} catch( ArithneticException e ) {
System.out.println("Division by zero.");
a = 0; // set a to zero and continue

}
System.out.println("a :" + a);
}
}
}
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catch( ArithmeticException e ) {
System.out.println ("Exception :" + e);

a = 0; / set a to zero and continue

}
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Exception :java.lang.ArethmeticException

:/ by zero
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// Demonstrate multiple catch statements.

class MultiCatch {

public static void main (String args[] ) {
try |

int a = args.length;
System.out.println("a = " + a);

int b = 42 / a;

int c[] = { 1 };

cl[42] = 99;

} catch(ArithmeticException e ) {

System.out.println("Divide by 0 :" + e);

} catch(ArrayIndexOutOfBoundsException e ) {

System.out.println ("Array index oob :" + e);

}

System.out.println ("After try/catch block.");

}
}
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C:\>java MultiCatch

a=2=0

Divide by 0 :java.lang.ArithmeticException :/ by zero

After try/catch blocks.

C:\>java MultiCatch TestArg

a=1

Array index oob java.lang.ArrayIndexOutOfBoundsException :42

After try/catch blocks.

(sl SlgDIS 5 ) AS 20l ol aga ¢ S oaliinl 438 2 catch &) siwe ) B
s @l a8 ol b (lay Gl L 2358 158 ada s ye slaWL IS Sl ely 5 ) dE Al
&\P\J&ﬁd‘é@)&ﬁj;&}d‘@ﬁlﬂh\ cﬁswadﬁh\‘!\gw)&&”j\éca‘[ch

=3 S ) Ol 5808 ¢l (YL GaIS ) ams (DI el BRI e gl iy <8 R

D3 g aal e Jha ) gy Gl Uad e 68 ind BB e e lgla jacogdlay am )
NPT

/* This program contains an error.

A subclass must come befor its superclass in
a series of catch statements .If not/
unreachable code will be created and a
comple-time error will result.

*/

class SuperSubCatch {

public static void main (String args[] ) {

try |

int a = 0;

int b 42 / a;



} catch(Eeception e ) {
System.out.println ("Generic Exception catch.");

}
/* This catch is never reached because
ArithmeticException is a subclass of Exception .*/
catch (ArithmeticException e ){ // ERROR - unreachable
System.out.println ("This is never reached.");

}

}

}
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// BAn example of nested try statements.
class NestTry {
public static void main (String args([] ) {

try {



int a = args.length;

/* If no command-line args are present/
the following statement will generate

a divide-by-zero exception .*/

int b = 42 / a;

System.out.println("a = " + a);

try { // nested try block

/* If one command-line arg is used/

then a divide-by-zero exception

will be generated by the following code .*/
if(a==1 )a = a/(a-a); // division by zero
/* If two command-line args are used/

then generate an out-of-bounds exception .*/

if (a==2 ) {
int c[] {11
cl[42] = 99; // generate an out-of-bounds exception

}

} catch(ArrayIndexOutOfBoundsException e ) {
System.out.println ("Array index out-of-bounds :" + e)
}

} catch(ArithmeticException e ) {
System.out.println("Divide by 0 ::" + e);

}

}

}
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C:\>java NestTry

Divide by 0 :java.lang.ArihmeticException :/ by zero

C:\>java NestTry One
a =1

Divide by 0 :java.lang.ArihmeticException :/ by zero

C:\>java NestTry One Two
a =2
Array index out-of-bounds:

java.lang.ArrayIndexOutOfBoundsException :42
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/* Tyr statements can be implicitly nested via
calls to methods .*/

class MethNestTry {

static void nesttry(int a ) {

try { // mested try block

/* If one command-line arg is used/

then a divide-by-zero exception

will be generated by the following code .*/
if(a==1 )a = a/(a-a); // division by zero

/* If two command-line args are used/

then generate an out-of-bounds exception .*/

if (a==2 ) {
int c[] = { 1 };
cl[42] = 99; // generate an out-of-bounds exception

}
} catch (ArrayIndexOutOfBoundsException e ) {

System.out.println ("Array index out-of-bounds :" + e)



}

}

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

int a = args.length;

/* If no command-line args are present/
the following statement will generate

a divide-by-zero exception .*/

int b = 42 / a;

System.out.println("a = " + a);
nesttry(a);

} catch(ArithmeticException e ) {
System.out.println("Divide by 0 :" + e);
}

}

}
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// Demonstrate throw.

class ThrowDemo {

static void demoproc ) ({

try |

throw new NullPointerException ("demo") ;
} catch(NullPointerException e ) {
system.out.println ("Caught inside demoproc.");
throw e; // rethrow the exception

}

}

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

demoproc) (;

} catch(NullPointerException e ) {
System.out.println ("Recaught :" + e);

}

}

}
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Caught inside demoproc

Recaught :java.lang.NullPointerException :demo
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+ throw new NullPointerException ("demo") ;
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type method-name (parameter-list )throws exception-list
{

// body of method

}
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// This program contains an error and will not compile.
class ThrowsDemo {

static void throwOne ) ({

System.out.println("Inside throwOne.");

throw new IllegalAccessException ("demo") ;

}

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

throwOne) (;

}

}
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// This is now correct.

class ThrowsDemo {

static void throwOne ) (throws IllegalAccessException {
System.out.println("Inside throwOne.");
throw new IllegalAccessException ("demo") ;
}

public static void main (String args[] ) {
try |

throwOne) (;

} catch( IllegalAccessException e ) {
System.out.println ("Caught " + e);

}

}

}
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inside throwOne

caugh java.lang.IllegalAccessException: demo

Finally
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// Demonstrate finally.

class FinallyDemo ({

// Through an exception out of the method.
static void procA ) ({

try {



System.out.println("inside procA");
throw new RuntimeException ("demo");

} finally {

System.out.println ("procA's finally");
}

}

// Return from within a try block.
static void procB ) ({

try {

System.out.println("inside procB");
return;

} finally {

System.out.println ("procB's finally");
}

}

// Execute a try block normally.
static void procC ) ({

try {

System.out.println("inside procC");

} finally {
System.out.println("procC's finally");
}

}

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

procAl();

} catch( Eeception e ) {
System.out.println ("Exception caught");
}

procB();

procC();

}

}
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inside procA
procA's finally
Exception caught
inside procB
procB's finally

inside procC
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ArraylndexOutOfBoundsException
ArrayStoreException
ClassCastException
IllegalArgumentException

IllegalMonitorStateException

IllegalThreadStateException

IndexOutOfBoundsException
NegativeArrayException
NullpointerException
NumberFormatException

SecurityException
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ClassNotFoundException
CloneNotSupportedException.

IllegalAccessException

InstantiationException

InterruptedException
NoSuchFieldException
NoSuchMethodException
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// This program creates a custom exception type.

class MyException extends Exception ({



private int detail;

MyException (int a ) {

detail = a;

}

public String toString ) ({

return "MyException[" + detail + "]1";

}

}

class ExceptionDemo {

static void compute(int a )throws MyException {
System.out.println("Called compute("™ + a + ")");
if(a > 10)

throw new MyException(a);
System.out.println ("Normal exit");

}

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

compute (1) ;

compute (20) ;

} catch( MyException e ) {
System.out.println ("Caught " + e);

}

}

}
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Called compute (1)
Normal exit

Called Compute (20)
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Class classname {
Type instrance-variablel;
Type instance-variable2;

IT..

Type instance-variableN;

Type methodnamel (parameter-1list) {
//body of method
}

Type methodname?2 (parameter-1list) {

'~ encapsulated.
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//body of method
}
/]
Type methodnameN (parameter-1list) {
//body of method
}
}
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Class Box {
double width;
double height;
double depth;
}
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Box mybox new BOX ( ); // create a Box object called mybox
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Box mybox = new Box ( );
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Box mybox; // declare reference to object

Mybox = new Box ( ) ; // allocate a Box object
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Box bl = new Box ( );

Box b2 = bl;
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Type name (parameter-list) {

// body of method
}
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Return value;
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Class box {
Double width;

Double height;
Double depth;

// display volume of a box

Void volume ( ) {

System.out.print ("volume is");

System.out.print (width *height*depth);
}

Class BoxDemo3 {

Public staticvoid main (string args [] ) {



Box myboxl = new Box ( ) ;

Box mybox2 = new Box ( ) ;

// assign values to myboxl's instance variables
myboxl.width = 10;
myboxl.height = 20;
myboxl.depth = 15;

/*assign different values to mybox2's
Instance variables */

Mybox2.width = 3;

Mybox2.height = 6;

Mybox2.depth = 9;

//display volume of first box

Myboxl.volume ( ) ;

//display volume of second box
Mybox2.volume ( ) ;
}
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Volume is 3000.0

Volume is 162.0
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Return I + 1 * i; int square( )

Return 10 * 10;
}
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Int square (int 1)

{

}
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/*Here, Box uses a constructor to initialize the dimensions of a box.
*/
Class Box {
Double width;

Double height;
Double depth;

//This is the constructor for Box.

Box () {

System.out.printIn ("Constructing Box");
Width = 10;

Height = 10;

depth = 10;

}

/// compute and return volume

Double volume ( ) {

Return width * height * depth;
}



Class BoxDemo6 {

Public static void main (String args [] ) {
//declare,allocate, and initialize Box objects
Box myboxl = new Box ( ) ;

Box mybox2 = new Box ( ) ;
Double vol;

//get volume of first box
Vol=myboxl.volume ( ) ;

System.out.println ("Volume is " + vol);

//get volume of second box
Vol=mybox2.volume ( ) ;
System.out.println ("volume is " + vol);

}
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Constructing Box
Constructing Box
Volume is 1000.0
Volume is 1000.0
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//This is the constructor for box.
Box (double w, double h, double d) {
Width = w;
Height = h;
Depth = d;
}
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// A redundant use of this.

Box (double w, double h, double d) {

This.width = w;

This.height = h;

This.depth = d;

}

Lol (sl 3 ) 5o this ) edliinl 2S e IS L8 (556 ¢ s @i Box() O Lise ol

1A pla ) il sa el 8 1) die 4S ik 4y A G50 Gl 2 this .l zsea SIS

J)ﬁ@@\jl&hd)\yﬁu)du\ cw\JJy‘fdtmug\JJu‘J}JlS‘&%)g\ Cadila

deﬁhﬂ\)QtﬂEéb&‘évgggy%jg

O Sl (Kan il panadi b sh 4 new Sdee ) oaldinl b lae i 4S sl )
e A S slealiiul (5 45 Sa Lol adadla 5 g8 e 03 5 O ) 408 4S a0 A
) X sl e 02y anadi sy Hgha 4 aS e 2« Cr dad 5l el O (A 2 a8
— oo ol (5 Kaaan s ) Vs asa 31 ¢ delete Sdas ) sdliiul L (s & sem 40 2l
B C T I BN I SO I R U - Y S BN g | g (O B S TR SRS W S IRV
AT b Syl 7 s ol 4 o 2 Slee 5l AU garbage collection ¢2 sd oo o3l
O adafla 5 oa i 3l se 500 05 4S 25 e a8 2Bl ABEIN 2 ga g s oS Ay e la )
Lot 03 Op O 40 o R ¢ O Gy dsla gl 0 2 sde 438 8 a3 s

.A}J‘;A(—JA.\\M\.\).itﬁ\‘);\%Jda&ﬂd)o@jejnubﬁ‘)}mﬂw‘)gw\ L

Finalize() <



(Jlia () sie 4 2510 5o O ) Gl pald cillee aladl 4 Sl e b ) A cli ) a8
O 3 S e ol (ald i by J <l handle Jud ) ¢ Dl e alie 5 s R
s aulad dhals (lisadal alie o ad 3 31 31 ee 28 (F 3kl 3131 Gl Gl i &) pea
aolSe cpl ) ealiind b2l funalization ab 4y (seilSe gl 3d 45K Cpl €y e (g
Al Llai e 23 el ol 331 ) iy G po U i€ padfia 1) pald Gllee 2l 65 e
gl

s S Ciy et ) finalize() e Gl (S IS a0 0 o 3lSe Gl (5 5k ealy (51
finalize() Sie 53 .3 s o 18 OIS O ) (sl LS a8 1) e 0l sl 1) e
O 48 el 308 dlail el dly 03 G ) iy b 4SS padia | Slilee G b
) el 5 o2l 1oal Gagliia gl a4 cajla 1 saliial Sy sl (5 580w b Cul s
Gob ) 5 pfiee 8 Jsher 5 8a S Ll 4 ela ) K0 4S S sates
€S o) ey s oo a8 131 ) Gl G o 2 sd el gl ) Ll 4n a0l
2l sage | s h o gl 1 finalize() e | sl

sl s sl LA ya ) o Xie o) S IS4

Protected void finalize()

{

//finalization code here

}
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/ / Demonstrate method overloading.
class overload Demo {
void test () {
system.out.println ("No parameters");
}
/ / overload test for one integer parameter.
void test (int a) {
system.out.println ("a: " + a ) ;
/ / overload test for two integer parameters.
void test (int a, in b)
system.out.println ("a and b: " + a + " " + Db);
}
/ / overload test for a double parameter
double test (double a) {
system.out.printl ("double a: " + a);
return a *a;
}
}
class overload {
public static void main (strain gags [ 1) {
overload Demo ob = new overload Demo ( )

double result ;

/ / call all versions of test ( )

ob.test () ;



ob.test (10) ;

ob.test (10,20);

result = ob.test (123.25);

system.out.println ("Result of ob.test (123.25) : " + result) ;
}

No parameters

a: 20

a and b: 10 20

double a: 123.25

Result of ob.test (123.25): 15190.5625
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/ / objects may be passed to methods.

Class test {
Int a . b ;

Test (in i, int ) {



}
/ / return true 1f o 1is equal to the invoking object Boolean equals
(test o) {

in (o.a = a & & o.b = =Db) return true;

else return false;
}
}
class passob {
publics static void main (string agrs [ ]) {
test obl= new test (100 , 22) ;
test ob2 = new test (100 , 22) ;

test ob3 = new test (-1 , -1);

system.out.println ("obl = = ob2: " + obl.equals (ob2) ) ;
system.out.println (: obl = = ob3: " + obl.equals (ob3) ) ;
}
}
obl= = ob2: true
obl = = ob3: false
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Class Box {



double width;
double height;
double depth;

/ / construct clone of an object
Box (Box ob) { / / pass object to constructor
width = ob.width;
height = ob.height;
depth = ob.depth;
}
/ / constructor used when all dimensions specified
Box (double w, double h, double d) {
width = w;
height = h;
depth = d;

/ / constructor used when no dimensions specified

Box () {
width = -1; / / use -1 to indicte
height = -1; / / an uninitialized
depth = -1; / / box

/ / constructor used when cube is created
Box (double 1len) {
width = height = depth = 1len;

/ / compute and return volume
double volume ( ) {

return with * height * depth;

class overloadcons 2P
public static void main (string args [ 1) {
/ / create boxes using the various constructors

Box myboxl= new box (10 , 20 , 15);



Box mybox2= new box ( );

Box mycube = new box (7) ;
Box myclone = new box (myboxl) ;
Doble vol;

/ / get volume of first box

vol = myboxl.volume ( ) ;

system.out.println ("volume of myboxl is " + vol) ;
/ / get volume of second box

vol= mebox2.volume ( ) ;

system.out.println ("volume of mybox2 is " + vol) ;

/ / get volume of cube
vol = mycube.volume ( ) ;
system.out.println ("volume of clone is " +vol) ;

}
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/ / objects are passed by reference.

Class test {

in a, b ;

test (int i, int 3J) {

/ / pass an object

void meth (Test o) {
o.a * = 2;
o.b = 2 ;

Class callbref {
public satic void main (straing arges [ 1) {

Test ob = new Test (15 , 20);

System.out.println ("ob.a and ob.b before call: " +
ob.a + " " 4+ ob.b) ;

ob.meth (ob) ;

system.out.pritln ("ob.a and ob.b after call: " +

ob.a + " " 4+ ob.b) ;



ob.a and ob.b before call: 15 20
ob.a and ob.b after call: 30 10
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/ / Returning an object.

class Test

int a ;

Test (in 1) {
a=1:;
}
Test incrByTen ( ) {
Test temp = new Test (a+10) ;

Return temp;

}
Class Retub {
Public static void main (string args [ ] ) {
Test obl = new Test (2) ;
Test ob2 ;

ob2 = obl.incrByTen ( ) ;
system.out.println ("obl.a: + obl.a) ;
system.out.println ("ob2.a: + ob2.a) ;
ob2 = ob2.incrByTen ( );

system.out.println ("ob.a after second increase:

+ ob.a) ;



obl.a : 2
ob2.a: 12

ob2.a after second increase: 22

A4S i (5 3b 0 58 0 0313 anadi bygy sk 4 new ) saliiul b e 8 sl a8 Sl )

dgana e i 0 g LA )80 Al dlag) () 50 e 84S sate o) ) Gl b dab 4

OF om0 50 a3l 4i8l 392 4wl p ) e ja ) e 28 AliaS Al U adl alias

by 5yl (Al 4 e jo o akiila il e b4 cela )l S o ja il ) A 4l
A dien A ¢ oaliind Sy adaila (5,8 G b

i Sl culd

O3S il 8 (i€l il ) ) glaie S e Al sl culls ali ) ks

U REY I OlSal Waate 4S ol (sta pad ((Q_LAISJLJ Culilsy, A.J:L\G.A i s s an

RS PP ERE < FPRY PEUR [ U SR AP E LGP ARt PEUY A FR AP
Qe 1A d.))jlsu aulaa Uhgy Sl dlac | di)jlsu Aanulag c«t"htﬂi‘}\_} L"{g‘g\ﬁ» Lﬁ‘;m)& Jla

Sl 22 0ala L Jad ) & 5L iy (G ) ealdial b

/ / A simple example of recursion.
Class Factorial {
/ / this is a recusive function
int fact (int n) {
int result;
if (n == = 1) return 1;
result = fact (n-1) * n;
return result ;

}

class Recursion {
public static void main (staring args [ 1) {

Factorial f = new Factorial ( ):;

11 .
- Recursion.
12 .
- Recursive.



system.out.printl ("Factorial of 3 is "™ + f.fact (3) )
system.out.printl ("Factorial of 4 is "™ + f.fact (4) ) ;

system.out.printl ("Factorial of 5 is " + f.fact (5) ) ;
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public int I ;

private double j ;

private int myMethod (ina a, char b) { / / .
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class stack {
/ * Now, broth stack and tos are private. This means
that they cannot be accidentally or maliciously

altered in a way that would be harmful to the stack.

'_ encapsulation.
15 access specifier.



*/

private int stack [ ] = new int [10] ;
private int tos ;

/ / Initialize top-of-stack

Stack () {

tos = -1

}

/ / push an item onto the stack
void push (int item) {

if (tos = = 9)
system.out.println (stack is full.");
else.

Stack [++tos] = item ;

}
/ / pop an item from the stack

int pop () {
if (tos <0) {
system.out.println ("stack underflow.")

return 0;

else

return stack [tos - -] ;

}
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/ / Demonstrate static variable, methods, and blocks.

class useStatic {
static int a = 3 ;

static int b;

static void meth (int x) {

system.out.println ("x = " +x)
system.out.println ("a = " + a)
system.out.println ("b = " +Db)

}

static {
system.out.println ("static block initialized.");
b = a* 4;

}

Public static void man (string args [ ] ) {

meth (42) ;
}
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Static block initialized

X = 42
a =3
b =12
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/ / This program demonstrates the length array member.
class Length {
public static void main (string args [ ] ) {
int al [ ] = new int [10] ;
int a2 [ 1 = {3, 5, 7, 1, 8, 9, 44, -10}
int a3 [ ] = {4, 3, 2, 1} ;
system.out.printl ("length of 1 is " + al.length) ;
system.out.printl ("length of 2 is " + al.length) ;
system.out.printl ("length 1 of 3 is " + al.length) ;

15_ Load.



length of al is 10
length of a2 is 8
length of a3 is 4

il Hhala a4y Coal oadioaly (ilai L 4l T 1 ely ja o jlail (S e adaade 4S 45 S (laa
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e S Ll 555 058 sl WIS Ll e s Ll 13 jla a5y 555058 S g 55 50
OP b catin Uil La S 0l (o 258 e oaliiul Ledl Ciy ol (5) 0 static ) 4S i
o eiay Sl AT Sl (2 sl e iy el (g 50 a8 WS laas ) 4 e il (3 sk
Jalyan b (5 65 )08 (gla DS 28l a8y lias S (o gliac ) 4 Laiie a3l 6
8 e 1A il 3 5a a1 4y Cud gana

1l e L) e cb (IS o) asin Y180 sla (S <550 65 sl DS ) g i iage
Gald i) Gled L 2l gige 5 el (ol 38 A OIS gladia 5 b pate i 4
D SS Al (OIS ja g ol ) a8l 4 Sl gl ) Ll 4 Laiis i)y (gliac

Cal J)'Aadﬁ‘):\g‘)g‘)du.n%ad}m

17
- Inner.



¢y OQuter (DS 283 Gl | ARy QS ely ) saliinl 5y i SaSa ) sl
O o Inner b 40 (IS 53 la test () ab 4a «die 4 sady Sl couter-X ab 4 « e 43 gady

A L =
/ / Demonstrate an inner class.
class outer {

int outer-x = 100 ;

void test () {
Inner inner= new Inner ( );
inner.display ( )
/ / this is an inner class
Class Inner {
void display ( ) {

system.out.printl ("display: outer-x = " + outer - x) ;

class InnerClassDemo ({

public static void main (string args [ ] ) {
outer outer = new outer ( ) ;
outer.test ( );

display: outer-x = 100
el b 3 6l e g 23 outer oD\S 82 g3aa 3 [nner U 4r (AR (OIS el el yo ol o

AL 4idly Sl guter-x e 4 Lo 23 63« Inner 38 sla o5y
o 4ailia Cual ead 43ALS quter LIS ed s )3 gl Inner (28 48 axilay il aga
1y Sed |l HLLWlS el Tnner oe2S ) (g) 48 sad dlal 43 a)38) outer U3S ))& o
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O okl e ledian ) sla gla S aslalS 5o QIS o 5l laie Ylaia) String

Al lad 4g (g )be Adli ) (cage Dl (A b 48h ) 4aS Gl o s
e85 )3 i€ e Al AS () 4is 5 48 Gl O canilay L 455 ) 6 b )a Al A4S (5 Jua s
0 Jhe ) sie 4 2l e el o2 an sla il gleili s il String 0SS

¢ ) Soke

System.out.println ("This is a string, too");
Cu pde by il &l e jled 4y ) 433 ) @l e 5 "This is a string, too" 434
D59 (5 analS (leila ) L0 ol saman (sla 4ld ) Cu e s Tila D3 o) 4l sl
L aan A GG g ol ) ol sl el
0 st (String 53 glae b 48 ol O 2l La 485 0 Jl 0 1L 48 llas (e g
O A R 2 g aal a st QU Ll (g sine «String sWe b slag) ) g (i 25
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Caie 48 218 alag) (500n 40 sad ) 5 e Adipad (2Bl 4TI (g) Alb ) puaian Sl Sl e
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String mystring = this is a test" ;

4 al e a 4335 2 S 48 Ll 3d 8 3 sl e 1 O (String s ol dagl ) s
B
A s aled) ) ) ) il o0k iy a3 String & 5 sLed ) sl s "+ Sl
¢ 0 Gl And® (Jle gl sie 4 0 55 e 0Ll

String my string = "I" + "like" + "Java" ;

A9 o MyString 2 "I like Java" (b o Al
length () 2ie (F 520 8 L 0 w ) n ) ) 485 ) 59 (5 s 2 55 = equals () ) eliul by
20 292 9a SIS 2l 53 e aa charAt () S edldind b )6 Cas ag aid ) el J sl il 5 o
rCal 02 0ala L& (BD 0 e A ) S JSE 3yl o ag ) aid ) H Hlai o) ge CamBge
boolean equals (String object)

in length ()

char charAt (in index)
Olajdlad sl (la g 1 31 saliiid

LS o) S Jla ) OF ) s el @l ) sal al&an 1 le DUl 4 5 g5 o0 a3Y i 5 AK
L e K1 5 shia 35l e aladl main () 4 ol Bad sla gle KT Jls )l salin
A s glaihd o dadl el ) G Lo iy sl ja) A8 4 cul le Dlal (e b
Ol -l Gl DS ) gl (sla 4l )0 lasi lad sl gla KT 4 ol 258
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A g 0 023l varargs Jie G pa
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i lie ) 2l g Ledl ) A el ade &) a ja Lal ccidla aal g Sl ) s s
DR U Gy palieaS s la K1 L il e e (i 53 2uS aldi ) i 58
R gad Jua ) 1y At oaldind JiE Uil G el
4S il 3 ga g parie Jsha b ggle Gla & T sade (5 sy 53 J2SE 5 e ) Uiy
(A3 paddie gela S la le &l alaxi JiShaa ) @iyl Cuads 5 g ald A Ll )l
SYa ey e b sxd overload o saa 4 e ) il (sled S G gaa o 2
sl e Ll ca s lbee Tl 55 ) (oA (sl Gl Ol 4 R) e alal de 531 8
1 3 )8 (g3 gana Hla dayl yd
e ol 5 3800 iy ) s el by 58 dl e S T dlaed iIas aS Lyl 33 o
i Jl) X 4y 4l s g 205 e (512683 (5 T D2l Gle &1 iy O o
g e padidia () e 4y e Jsh Ll gl £
Ll il 4y uiie Jsda U Jiel,b el U o) e b sbaian (sLa_jial b 23 55 e i ya
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int doTt (int a, int b, double ¢, int .. vals) {
280 el )b cp AT Al varargs 4S asl aiily Hhla 4
Jlae varargs el by el Lei 1anily o8 o 4 st 3l 4S 20 2 a1 (550 S sana
) Cauw by G lie (JUa o) sie 4 Gl

int doIt (int a, int b, double ¢, int .. vals, double .. morevals)

{ / / Error!

ol Slas e a3 Varargs el b« jad
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/ / varargs and overloa
class varArgs3 {
Static void vaTest

System.out.print

for (int x : v)
system.out.print
system.out.println
}
static void wvaTest (boo

system.out.print

for (boolean x : V)

system.out.print

system.out.print
}
Static void vaTest (Str

system.out.print

for (int x : v)

system.out.print

system.out.print (
}
public static void main

{
vaTest (1, 2, 3) :

vaTest (" Testing:

:Cwal 0% Overload 4 s 4 vaTest() die ¢ ) 4el

ding

(int.. v) {

("vaTest (int ..): " +
" Number of args: " + v/length +
" Contents: " );

(X + n "),

lean ..v) {

("vaTest (boolean ..) " +
Number of args: " + length +
Contents: " ) ;

(X + n ") ,.

() 7

ing msg, int .. v) {

("vaTest (String, in ..) : " +

msg + v.length +

Contents: ") ;

)5

(staring args [ ] )

', 10, 20)



vaTest (true, false, false);

vaTest (int ..): Number of arags: 3 contents: 1 2 3
vaTest (string, int ..): Testing:: 2 contents: 10 20
vaTest (int ..): Number of arags: 3 contents: true false false

& 5 aShl Ciwdd s e L)) varargs ladis 02 S overload Cisy 52 s 4sb ol
svaTest (int ...) Wi gagad ) 244 Calide Cuu) (Sas varargs siel ol sla sal
L sdioe G " 2sa 5 4S mdl iyl 4 Gl 49K (s vaTest (Boolean ...)

Psd ) sA pead padde g 5l gl 4l D) saar il L L

Sl (Jgana yial Hb el 52538 cvarargs slaxie 03 S overload ) » e i)
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"l ) S paddia 5 S paadd Cul g ) " OIS ) " el ¢ ol sl 2kl a(subclass)
VU (e Lo 5 00l Cllnn 55 (slgi ) 5 4 5ad (sl e 43S ¢ (IS 5 L ol M YL (WDIS
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Gy 2K el B4 asmse 038 )y el g A B CaS VYL a8 dly (gam) 4ali L aaaa
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// A simple example of inheritance.

// Create a superclass.

class A {

int i, 3

void showij ) ({

System.out.println("i and 3 " + i + " " + J);
}

}

// Create a subclass by extending class A.
class B extends A {

int k;

void showk ) ({

System.out.println("k :" + k);

}



void sum ) ({

System.out.println("j+j+k " +( i+j+k));

}

}

class SimplelInheritance {

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

A superOb = new A) (;

B subOb = new B) (;

// The superclass may be used by itself.
superOb.i = 10;

superOb.j = 20;

System.out.println ("Contents of superOb :");
superOb.showij) (;

System.out.println) (;

/* The subclass has access to all public members of
its superclass .*/

subOb.i = 7;

subOb.j = 8;

subOb.k = 9;

System.out.println("Contents of subOb :");
subOb.showj) (;

subOb.showk) (;

System.out.println) (;
System.out.println("Sum of i/ j and k in subOb:");
subOb.sum) (;

}

}

DBk (e ) Ul caalin Gl (20

Contents of superOb:

i and j :10 20

Contents of subOb:
i and j :7 8
k :9



Sum of i/ j and k in subOb:

i+94k 124

Ll A i ada s g (5YL (SIS L) 40lS 01 58 5 0 B DS ) ¢ i o0 4S50 ) shailas

cala Alsal ) showidj() 54l (o yiwd § 5140 355 0 subOb 4S Gl Jila (aegn

gla) ¢ 235 B ) (i MBaS i Siled 55 e sk Ol 53 (o (Jsum J312 Guinea
Cal 39 S g Jiiuse "lS GIS el (lined Wb ¢ 230 o B gYL 0SS A 43 81 asa
e 1YL OIS G 3 A () 58 e 48 ot e (1 IS 55 el g1 a5 YL S,
Al S0 OIS ) el VL S 2l 5 e IS el o Dlay  ala ) 8 saldiul 3 ) 5e
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class subclass-name extends superclass-name |

// body of class

)
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/* In a class hierarchy/ private members remain
private to their class.

This program contains an error and will not
compile.

*/



// Create a superclass.

class A {

int i; // public by default

private int Jj; // private to A

void setij(int x/ int y ){

i = x;

j =y

}

}

// A's J 1is not accessible here.

class B extends A {

int total;

void sum ) ({

total = 1 + j; // ERROR/ J 1is not accessible here
}

}

class Access {

public static void main (String args[] ) {
B subOb = new B) (;

subOb.setij (10/ 12);

subOb.sum) (;

System.out.println("Total is " + subOb.total);
}

}

(e e i ) Boa sumy() Olso dalaj v glasl o) b ) s JilalS 4l ol
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// This program uses inheritance to extend Box.
class Box {

double width;

double height;

double depth;

// construct clone of an object

Box (Box ob ){ // pass object to constructor
width = ob.width;

height = ob.height;

depth = ob.depth;

}

// constructor used when all dimensions specified

Box (double w/ double h/ double d ) {

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

}

// constructor used when all dimensions specified

Box ) ({
width =- 1; // use- 1 to indicate
height =- 1; // an uninitialized

depth =- 1; // box

}

// compute and return volume
double volume ) ({

return width * height * depth;
}

}

// Here/ Box is extended to include weight.
class BoxWeight extends Box {

double weight; // weight of box



// constructor for BoxWeight

BoxWeight (double w/ double h/ double d/ double m ) {

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

weight = m;
}
}

class DemoBoxWeight ({

public static void main (String args/(]

) {

Boxweight myboxl = new BoxWeight (10/ 20/ 15/ 34.3);

Boxweight mybox2 = new BoxWeight(2/ 3/ 4/ 0.076);

double vol;

vol = myboxl.volume) (;
System.out.println ("Volume
System.out.println ("Weight
System.out.println) (;

vol = mybox2.volume) (;
System.out.println ("Volume
System.out.println ("Weight
}

}

Volume of myboxl is 3000
Weight of myboxl is 34.3

Volume of mybox2 is 24
Weight of mybox2 is 0.076

Boxweight

of
of

of
of

mybox1
mybox1

mybox2
mybox?2

is

is

is

is

" + vol);

" + myboxl.weight);

" + vol);

" + mybox2.weight);
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// Here/ Box 1is extended to include color.
class ColorBox extends Box {
int color; // color of box

ColorBox (double w/ double h/ double d/ double c ){

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

}
}

O oo ¢ S oy pat ) (o8 ey asas 0 5a g 4S dplat Aol YU (S el ol& 58 48 3y 5 ) Sy
lajéaJLu:qr¥$.Ly>LS BB P dQJ\Jﬁ(éaazuaiﬁcéteu:kicjgiﬂﬁggty YLgLy:kSLj Bl
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class RefDemo {

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

Boxweight weightbox = new BoxWeight(3/ 5/ 7/ 8.37);
Box plainbox = new Box) (;

double vol;

vol = weightbox.volume) (;

System.out.println ("Volume of weightbox is " + vol);
System.out.println ("Weight of weightbox is " +
weightbox.weight) ;

System.out.println) (;

// assign BoxWeight reference to Box reference



plainbox = weightbox;

vol = plainbox.volume) (; // OK/ volume ) (defined in Box
System.out.println ("Volume of plainbox is " + vol);

/* The following statement is invalid because plainbox

dose not define a weight member .*/

// System.out.println ("Weight of plainbox is " + plainbox.weight
}

}
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super ( parameter-list);
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// BoxWeight now uses super to initialize its Box attributes.
class BoxWeight extends Box {

double weight; // weight of box

// initialize width, height, and depth using super) (
BoxWeight (double w, double h, double d, double m ) {

super (w, h, d); // call superclass constructor

weight = m;

}

}
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// A complete implementation of BoxWeight.
class Box {

private double width;

private double heght;

private double deoth;

// construct clone of an object

Box (Box ob ){ // pass object to constructor
width = ob.width;

height = ob.height;

depth = ob.depth;

}

// constructor used when all dimensions specified

Box (double w, double h, double d ) {

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

}

// constructor used when no dimensions specified
Box () {
width =- 1; // use- 1 to indicate



height =- 1; // an uninitialized

depth =- 1; // box

}

// constructor used when cube is created

Box (double len ) {

width = height = depth = len;

}

// compute and return volume

double volume () {

return width * height * depth;

}

}

// BoxWeight now fully implements all construtors.
class BoxWeight extends Box {

double weight; // weight of box

// construct clone of an object

BoxWeight (BoxWeight ob ){ // pass object to consructor
super (ob) ;

weight = ob.weight;

}

// constructor used when all parameters are specified
Box (double w, double h, double d, double m ) {
super (w, h, d); // call superclass constructor
weight = m;

}

// default constructor

BoxWeight () {

super () ;

weight =- 1;

}

// constructor used when cube is created
BoxWeight (double len, double m ) {

super (len) ;

weight = m;

}

}

class DemoSuper {

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



BoxWeight myboxl = new BoxWeight (10

BoxWeight mybox2 = new BoxWeight (2,

BoxWeight mybox3 = new BoxWeight () ;

BoxWeight mycube = new BoxWeight (3,

.20
3,

.15 .34.3);

4,

0.076);

// default

2);

BoxWeight myclone = new BoxWeight (myboxl) ;

double vol;

vol = myboxl.vilume () ;
System.out.println ("Volume
System.out.println ("Weight
System.out.println();

vol = mybox2.vilume () ;
System.out.println ("Volume
System.out.println ("Weight
System.out.println () ;

vol = mybox3.vilume () ;
System.out.println ("Volume
System.out.println ("Weight
System.out.println();

vol = myclone.vilume () ;
System.out.println ("Volume
System.out.println ("Weight
System.out.println();

vol = mycube.vilume () ;
System.out.println ("Volume
System.out.println ("Weight
System.out.println () ;

}

}

Volume of myboxl is 3000
Weight of myboxl is 34.3

Volume of mybox2 is 24
Weight of mybox2 is 0.076

Volume of mybox3 is- 1

of
of

of
of

of
of

of
of

of
of

myboxl is " + vol);

myboxl is " + myboxl.weight);
mybox2 is " + vol);

mybox2 is " + mybox2.weight);
mybox3 is " + wvol);

mybox3 is " + mybox3.weight);
myclone is " + wvol);

myclone is " + myclone.weight);
mycube is " + vol);

mycube is " + mycube.weight);
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Weight of mybox3 is- 1

Volume of myclone is 3000

Weight of myclone is 34.3

Volume of mycube is 27
Weight of mycube is 2
:20dL 4331 Boxweight() U2 o2yl () 4 Cansd (5 il 4a 58
// construct clone of an object
BoxWeight (BoxWeight ob ){ // pass object to constructor
super (ob) ;
weight = ob.weight;
}
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// Using super to overcome name hiding.
class A {

int i;

}

// Create a subclass by extending class A.
class B extends A {

int i; // this i hides the in A

B(int a, int b ){

super.i = a; // i1 in A

i=Db; // 1 in B

}

void show ) ({
System.out.println("i in superclass :" + super.i);
System.out.println("i in subclass :" + 1i);

}

}

class UseSuper {

public static void main (String args([] ) {
B subOb = new B(1l, 2);

subOb.show) (;

}

}
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// Extend BoxWeight to include shipping costs.
// Start with Box.

class Box {

private double width;

private double height;

private double depth;

// construct clone of an object

Box (Box ob ){ // pass object to constructor
width = ob.width;

height = ob.height;

depth = ob.depth;

}

// constructor used when all dimensions specified

Box (double w, double h, double d ) {

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

}

// constructor used when no dimensions specified
Box ) ({

width =- 1; // use- 1 to indicate



height =- 1; // an uninitialized

depth =- 1; // box

}

// constructor used when cube is created

Box (double len ) {

width = height = depth = len;

}

// compute and return volume

double volume () {

return width * height * depth;

}

}

// Add weight.

class BoxWeight extends Box {

double weight; // weight of box

// construct clone of an object

BoxWeight (BoxWeight ob ){ // pass object to constructor
super (ob) ;

weight = ob.weight;

}

// constructor used when all parameters are specified
BoxWeight (double w, double h, double d, double m ) {
super (w, h, d); // call superclass constructor
weight = m;

}

// default constructor

BoxWeight () {

super) (;

weight =- 1;

}

// constructor used when cube is created
BoxWeight (double len, double m ) {

super (len) ;

weight = m;

}

}

// Add shipping costs

class Shipment extends BoxWeight ({



double cost;

// construct clone of an object

Shipment (Shipment ob ){ // pass object t
super (ob) ;

cost = ob.cost;

}

// constructor used when all parameters
BoxWeight (double w, double h, double d,
super (w, h, d); // call superclass const
cost = ¢y

}

// default constructor

Shipment () {

super () ;

cost =- 1;

}

// constructor used when cube is created
BoxWeight (double len, double m, double c
super (len, m);

cost = ¢y

}

}

class DemoShipment ({

public static void main (String args[] ) {
Shipment shipmentl = new Shipment (10, 20
Shipment shipment2 = new Shipment (2, 3,
double vol;

vol = shipmentl.volume () ;
System.out.println ("Volume of shipmentl
System.out.println ("Weight of shipmentl
System.out.println ("Shipping cost :$" +
System.out.println();

vol = shipment2.volume () ;
System.out.println ("Volume of shipment2
System.out.println ("Weight of shipment?2
System.out.println ("Shipping cost :$" +
}

}

o constructor

are specified
double m, double c ) {

ructor

) {

, 15, 10, 3.41);
4, 0.76, 1.28);

is " + vol);
is " + shipmentl.weight);

shipmentl.cost);

is " + vol);
is " + shipment2.weight);

shipment?2.cost) ;
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Volume of shipmentl is 3000
Weight of shipmentl is 10
Shipping cost :$3.41

Volume of shipment2 is 24
Weight of shipment2 is 0.76
Shipping cost :$1.28
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// Demonstrate when constructors are called.
// Create a super class.

class A {

A (){

System.out.println("Inside A's constructor.")
}

}

// Create a subclass by extending class A.
class B extends A {

B ()f

System.out.println("Inside B's constructor.")
}

}

// Create another subclass by extending B.
class C extends B {

c Of

System.out.println("Inside C's constructor.")
}

}

class CallingCons {

public static void main (String args[] ) {

C c = new C();

}

}

N D Lo "B NST NP RN

Inside A's constructor
Inside B's constructor

Inside C's constructor
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// Method overriding.
class A {

int i, j;

A(int a, int b ){

i=a;

j = b;

}

// display i and j

void show () {
System.out.println("i and 3 " + i + " " + J);
}

}

class B extends A {

int k;

B(int a, int b, int c ) {
super (a, b):;

k = ¢c;



}

// display k -- this overrides show ) (in A
void show () {

System.out.println("k :" + k);

}

}

class Override ({

public static void main (String args[] ) {
B subOb = new B(1, 2, 3);

subOb.show(); // this calls show ) (in B
}

}
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class B extends A {

int k;

B(int a, int b, int c ) {

super (a, b):;

k =c;

}

void show () {

super.show(); // this calls A's show) (
System.out.println("k :" + k);
}

}
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// Methods with differing type signatures are overloaded -- not
// overridden.

class A {

int I, 3j;

A(int a, int b ){

// display i and j

void show () {

System.out.println("i and 3 " + i + " " + J);
}

}

// Create a subclass by extending class A.
class B extends A {

int k;

B(int a, int b, int c¢ ) {

super (a, b);

k = c;

}

// overload show) (

void show (String msg ) {
System.out.println (msg + k);

}

}

class Override ({

public static void main (String args[] ) {



B subOb = new B(1, 2, 3):;
subOb.show ("This is k :"); // this calls show ) (in B
subOb.show(); // this calls show ) (in A
}
}
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// Dynamic Method Dispatch

class A {

void callme () {

System.out.println("Inside A's callme method");
}

}

class B extends A {

// override callme) (

void callme () {

System.out.println("Inside B's callme method");
}

}

class C extends A {

// override callme) (

void callme () {

System.out.println("Inside C's callme method");
}

}

class Dispatch {

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

A a =new A(); // object of type A

B b = new B(); // object of type B

C c =new C(); // object of type C

A r; // obtain a reference of type A

r = a; // r refers to an A object
r.callme(); // calls A's version of callme

r =b; // r refers to a B object
r.callme(); // calls B's version of callme
r =c; // r refers to a C object

r.callme(); // calls C's version of callme
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Inside A's callme method
Inside B's callme method

Inside C's callme method
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// Using run-time polymorphism.
class Figure {

double diml;

double dim2;

Figure (double a, double b ) {
diml = a;

dim2 = b;

}

double area () {

System.out.println ("Area for Figure is undefined.");

return 0;

}

A ola K ) dalia



}

class Rectangle extends Figure {

Rectangle (double a,

super (a, b):;

}

// override area for rectangle

double

area () {

double b

) {

System.out.println("Inside Area for Rectangle.");

return
}
}

diml * dim2;

class Triangle extends Figure ({

Triangle (double a,

super (a, b);

}

double b

) A

// override area for right triangle

double area () {
System.out.println("Inside Area for Triangle.");
return diml * dim2 / 2;

}
}

class FindAreas {

public static void main (String args[] ) {

Figure

Rectangle r = new Rectangle (9,

f = new Figure (10, 10);

Triangle t = new Triangle (10,

Figure

figref

System.

figref

System.

figref

System.

}
}

figref;

= r;

out.println ("Area is
= t;

out.println ("Area is
= f;

out.println ("Area is

5);
8);

+ figref.area)) (;

+ figref.area)) (;

+ figref.area)) (;

;c;u\“3jﬂ)tﬁ44AUJH¢£\LL‘i;



Inside Area for Rectangle.
Area is 45

Inside Area for Triangle.
Area is 40

Area for Figure is undefined.

Area is 0
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abstract type name( parameter-list);
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// A Simple demonstration of abstract.

abstract class A {

abstract void callme();

// concrete methods are still allowed in abstract classes
void callmetoo () {

System.out.println ("This is a concrete method.");

}

}

class B extends A {



void callme () {

System.out.println("B's implementetion of callme.");
}

}

class AbstractDemo {

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

b.callme();

b.callmetoo();

}

}
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// Using abstract methods and classes.
abstract class Figure {

double diml;

double dim2;

Figure (double a, double b ) {

diml = a;

dim2 = b;



}

// area is now an abstract method

abstruct double area();

}

class Rectangle extends Figure ({

Rectangle (duoble a, double b ){

super (a, b):;

}

// override area for rectangle

double area () {

System.out.println("Inside Area for Rectangle.");
return diml * dim2;

}

}

class Triangle extends Figure {

Triangle (double a, double b ) {

super (a, B):;

}

// override area for right triangle

double area () {

System.out.println("Inside Area for Teriangle.");
return diml * dim2 / 2;

}

}

class AbstractAreas {

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

// Figure f = new Figure (10, 10); // illegal now
Rectangle r = new Rectanlge (9, 5);

Triangle t = new Triangle (10, 8);

Figure figref; // this is OK/ no object is created
figref = r;

System.out.println ("Area is " + figref.area)) (;
figref = t;

System.out.println("Area is " + figref.area)) (;
}

}
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class A {

final void meth () {

System.out.println("This is a final method.");
}

}

class B extends A {

void meth (){ // ERROR! Can't override.
System.out.println("Illegal!");

}

}
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final class A {

VA

}

// The following class is illegal.

class B extends A { // ERROR! Can't subclass A
VA

}
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object clon()

boolean equals ( Object object )

void finalize()

class get class()

int hash code()

void notify()

void notify All()

string to string()
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// A simple package

package MyPack;

class Balance {

String name;

double bal;

Balance (String n/ double b ) {

name = n;
bal = b;

}

void show () {

if (bal<0)

System.out.print ("-->> ");
System.out.println (name + " :$" + bal);

}
}

class AccountBalance {

public static void main (String args([] ) {
Balance current[] = new Balance[3];
current[0] = new Balance("K .J .Fielding"/ 123.23);

current[1l] = new Balance ("Will Tell"/ 157.02);



current[2] = new Balance ("Tom Jackson"/- 12.33);
for (int 1i=0; 1<3; 1i++ )current[i].show) (;
}
}
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package pl;
public class Protection {
int n = 1;
private int n pri = 2;
protected int n_pro = 3;
public int n pub = 4;

public Protection

System.out.println

(

(
System.out.println("n = " + n);
System.out.println("n pri = " + n pri);
(

System.out.println("n pro = " + n pro);

System.out.println("n pub = " + n pub);



: Derived.java J:é

package pl;

class Derived extends Protection {

Derived () {

System.out.println ("derived constructor");
System.out.println("n = " + n);

// class only

// System.out.println("n pri = " + n pri);
System.out.println("n pro = " + n pro);
System.out.println("n pub = " + n pub);
}
}
: Samepackage.java J\
package pl;

class SamePackage {

SamePackage () {

Protection p = new Protection) (;
System.out.println ("same package constructor");
System.out.println("n = " + p.n);

// class only

// System.out.println("n pri = " + p.n pri);
System.out.println("n pro = " + p.n pro);
System.out.println("n pub = " + p.n pub);

}
}
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: Protection2.java J&
package p2;
class Protection? extends pl.Protection {
Protection2 () {
System.out.println ("derived other package constructor");
// class or package only
System.out.println("n = " + n);
// class only
// System.out.println("n pri = " + n pri);
System.out.println("n pro = " + n pro);
System.out.println("n pub = " + n pub);
}
}
: OtherPackage.java J&
package p2;

class OtherPackage {

OtherPackage () {

pl.Protection p = new pl.protection) (;
System.out.println ("other package contryctor");
// class or package only
System.out.println("n = " + p.n);

// class only

// System.out.println("n pri = " + p.n pri);
// class/ subclass or package only

// System.out.println("n pro = " + p.n pro);
System.out.println("n pub = " + p.n pub);

}

}
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// Demo package pl.

package pl;

// Instantiate the various classes in pl.
public class Demo {

public static void main (String args([] ) {
Protection obl = new Protection();
Derived ob2 = new Drived();

SamePackage ob3 = new SamePackage () ;

}

}

DAl e ) IR P2 ln (el Ji

// Demo package p2.

package p2;

// Instantiate the various classes in p2.
public class Demo {

public static void main (String args[] ) {

Protection?2 obl = new
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import pkgl[pkg2] (.classname |*);

AS ) oA Ay JR13 el A €l 2 phg2 5 ol s A el A pkg] L
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import java.util.Date;

import java.io.*;
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import java.lang.*;
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import java.util.*;
class MyDate extends Date {
}

Das A ) Ol import st 052 JUe (lea

class MyDate extends java.util.Date {

}
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package MyPack;

/* Now/ the Balance class/ its constructor/ and its

show ) (method are public .This means that they can

be used by non-subclass code outside their package.

*/

public class Balance {

String name;

double bal;
public Balance (String n/ double b ) {

name = n;
bal = b;

}

public void show () {

if (bal<0)
System.out.print ("-->> ");

System.out.println (name + " :$" + bal);
}
}
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import MyPack.*;

class TestBalance {

public static void main (String args[] ) {

/* Because Balance is public/ you may use Balance
class and call its constructor .*/

Balance test = new Balance("J .J .Jaspers"/ 99.88);
test.show(); // you may also call show) (

}

}
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access interface name {
return-type method-namel (parameter-list);

return-type method-name?2 (parameter-1list);

type final-varnamel = value;
type final-varname2 = value;
/).

return-type method-nameN (parameter-1list);
type final-varnameN = value;

}
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interface Callback {

void callback (int param);

}
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access class classname [extends superclass]

[implements interface [/interface...]] {



// class-body
}
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class Client implements Callback {

// Implement Callback's interface

public void callback(int p ){
System.out.println("callback called with " + p);
}

}
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class Client implements Callback {

// Implement Callback's interface

public void callback(int p ){
System.out.println("callback called with " + p);

}

void nonIfaceMeth () {

System.out.println("Classes that implement interfaces " +
"may also define other members/ too.");

}
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class TestIface {
public static void main (String args[] ) {
Callback ¢ = new Client();
c.callback(42);

}
}

:i&u‘;A‘Hj‘ﬁdﬁQAAUJedg\d&a&;
callback called with 42
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// Another implementation of Callback.

class AnotherClient implements Callback {

// Implement Callback's interface

public void callback(int p ){

System.out.println ("Another version of callback");
System.out.println("p squared is " +( p*p));

}

}

DS pladial | gars S O 58

class TestIface2 {

public static void main (String args[] ) {
Callback ¢ = new Client) (;

AnotherClient ob = new AnotherClient) (;
c.callback(42);

c = ob; // c now refers to AnotherClient object
c.callback(42);

}

}

callback called with 42

Another version of callback

p squared is 1764
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abstract class Incomplete implements Callback {

int a, b;

void show () {

System.out.println(a + " " + b);
}

/...
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// Define an integer stack interface.
interface IntStack {
void push(int item); // store an item

int pop) (; // retrieve an item

(S o Al FixedStack ab <oad (IS el (gaay 44U

// An implementation of IntStack that uses fixed storage.
class FixedStack implements IntStack {
private int stckl[];

private int tos;

// allocate and initialize stack
FixedStack (int size ) {

stck = new int[size];

tos =- 1;

}

// Push an item onto the stack

public void push(int item ) {

if (tos==stck.length-1 )// use lenggth member
System.out.println("Stack is full.");
else

stck[++tos] = item;

}

// Pop an item from the stack

public int pop () {

if(tos < 0 ) {

System.out.println("Stack underflow.");
return 0;

}

else



return stck[tos--];

}

}

class IFTest {

public static void main (String args([] ) {
FixedStack mystackl = new FixedStack(5);
FixedStack mystack2 = new FixedStack(8);
// push some numbers onto the stack

for (int i=0; i<5; i++ )mystackl.push(i);
for (int i=0; 1<8; i++ )mystack2.push (i)’
// pop those numbers off the stack
System.out.println("Stack in mystackl:");
for (int i=0; 1i<5; i++)

System.out.println (mystackl.pop) ();
System.out.println("Stack in mystack2:");
for (int i=0; 1<8; i++)

System.out.println (mystack2.pop) ()

}

}
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// Implement a "growable" stack.
class DynStack implements IntStack ({
private int stckl[];

private int tos;

// allocate and initialize stack
DynStack (int size ) {

stck = new int[size];

tos =- 1;

}

// Push an item onto the stack
public void push(int item ) {

// 1f stack is full/ allocate a larger stack



if (tos==stck.length-1 ) {
int temp[] = new int (stck.length * 2]; // duble size

for (int i=0; i + stck = temp;

stck[++tos] = item;
}

else

stck[++tos] = item;

}

// Pop an item from the stack

public int pop () {

if(tos < 0 ) {

System.out.println("Stack underflow.");
return 0;

}

else

return stck([tos—--];

}

}

class IFTest2 {

public static void main (String args[] ) {
DynStack mystackl = new FixedStack(5);
DynStack mystack2 = new FixedStack(8);

// these loops cause each stack to grow
for (int i=0; i<12; i++ )mystackl.push(i);
for (int i=0; 1i<20; i++ )mystack2.push(i);
System.out.println ("Stack in mystackl:");
for (int i=0; 1i<12; 1i++)
System.out.println (mystackl.pop) ()
System.out.println ("Stack in mystack2:");
for (int i=0; 1i<20; 1i++)
System.out.println (mystack2.pop) ();

}

}
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/* Create an interface variable and

access stacks through it.

*/

class IFTest3 {

public static void main (String args([] ) {
IntStack mystack; // create an interface reference variable
DynStack ds = new DynStack(5);

FixedStack fs = new FixedStack(8):;

mystack = ds; // load dynamic stack

// push some numbers onto the stack

for(int i=0; i<12; i++ )mystack.push(i);
mystack = fs; // load fixed stack

for (int i=0; 1i<8; i++ )mystack.push(i);
mystak = ds;

System.out.println("Values in dynamic stack:");
for (int i=0; i<12; i++)

System.out.println (mystack.pop) ();

mystak = fs;

System.out.println ("Values in fixed stack:");
for(int i=0; 1i<8; i++)

System.out.println (mystack.pop) ();

}

}

ds 42 o) 888 ¢« i i (u IntStack. Il 4wl gla ) dhmystack ¢ 4slin o) U2
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. sl 03 gad oaldiul (decision maker

import java.Random;
interface SharedConstants {
int NO = 0;

int YES = 1;

int MAYBE = 2;

int LATER = 3;

int SOON = 4;

int NEVER = 5;

}

class Questionimplements SharedConstants {
Random rand = new Random) (;
int ask () {

int prob =( int( )100 * rand.nextDouble)) (;
if ( prob < 30)

return NO; // 30%

else if( prob < 60)

return YES; // 30%

else 1if( prob < 75)

return LATER; // 15%

else 1if( prob < 98)

return SOON; // 13%

else

return NEVER; // 2%

}



}

class AskMe implements SharedConstante {
static void answer (int result ) {
switch (result ) {

case NO:
System.out.println ("No") ;

break;

case YES;

System.out.println ("Yes");
break;

case MAYBE:

System.out.println ("Maybe") ;
break;

case LATER:

System.out.println ("Later");
break;

case SOON:

System.out.println ("Soon") ;
break;

case NEVER:

System.out.println ("Never") ;

break;

}

}

public static void main (String args([] ) {
Question g = new Question) (;

answer (g.ask) ();
answer (g.ask) ();
answer (g.ask) ();
answer (g.ask) ();
}
}

S salél Random (= b ol 2 ylailiul Lﬁ\.g.mj&)\ ‘é.l ) 4l ol AS Al addla s
A4S Cual iy cpaia 02 5& 550 (IS Gl |l alial 40d alac) oaiiS aal i WIS ()
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Later
Soon
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// One interface can extend another.
interface A {

void methl () ;

void meth2 () ;

}

// B now includes methl ) (and meth2 -- ) (it adds meth3.) (
interface B extends A {

void meth3 () ;

}

// This class must implement all of A and B
class MyClass implements B {

public void methl () {



System.out.println("Implement methl.) (");

public void meth2 () {
System.out.println ("Implement meth2.) (");

public void meth3 () {

System.out.println ("Implement meth3.) (");
}

}

class IFExtend {

public static void main (String args[] ) {
MyClass ob = new MyClass() ;

ob.methl () ;

ob.meth2 () ;

ob.meth3 () ;

}

}

Myclass =28 52 1) ()meth 1 ke oaly B S e 2l 530 Cal (Sae 49 yad Ely o gimy
¢ il DL aSy jshiles | a3 ) A comile-time gUad g cams Jee cpl aplal s
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e (o age ) AL anl e jladian i la IS Sl sl 4l
W 4l 55 oo Cripan 3 5d (oo oaliiul (o 43 sla e 3 S iy yad sl String )
O Ose 1) Nisdie 4l I8 JB aDle Gn a8 gl Al Gl Dl 0 S iy i gl Al
g5 eyl 4 Ol s | String ¢ 58 sl jpxde 23 Ganadd String ¢ s sl i

Jhe Ol sie 45,03 Ganads String

String str="this is a test”

System.out.println (str);

Gl Al (e anadd o 4 “this is a test” 4% 48 Gl string £ o8 ) s il o str
s (K5 string 5 6B (25053 e 03 L println() Cobe b 4 4l
A (o Gl 5 2T )3l | el 48 23 63 0 5 g i gl
O e ol ok Al e Jled 4g T la la (IS AALES 50 DS g 53 J ) string
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)5 03 S e ) a8 (o) ALl ) a a8 Cad () il e a3y o 5l 50 Al 4S (5 (i
Al O sie 4 dil e led 4g (d s o) 4 sl Gl s Sl string OIS ) S
R Soke

System.out.println(“this is a string,too”);
sl Gl G e (Bg ol e Jled 4 ) 4d ) i e 6 “this is a string,too” 43
ol B0 (5 i gaalS (sla () 2 (dsena (sl 4dh )y pae (spes Vsla 0 sl
UL string ¢ 5 s 8 A4S Gl () iy b aih) b Ak 4S8 dhae (e
O 4a Klas aalad s J8 W ol ) sise string s b ) ) Ga e 2t
i 3 Sl Jalo g3 40 L) ol e s (aa Cud gane Cal (San § uia g
Ganaie 48 € Alagl (s 4 gal 2l 5 o Adaed |23l A3 () Al ped 4 Sl ) )
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O ke D) edlial) (hg ) Gl a5l asa s e ald ) dlay) 6 SRUR la iy
0y Jhe
String mystring = “this is a test”;
o, ol Olae W 4l 25 )8 a8 il ja )0 2l 8 e 1) O dagl (il G Al ) O
REBIPI
0 e el |y mystring ) S obe Ja ) sie 4
System.out.println(my string);
4l g pledl sl o) D)caud sad Ciy a5 String £ 55 W (28 e s 5o " Sl
220 ke Aai Jle () sie 433 s ol
String mystring = “I” + “like” + “java. “;

Agd o mystring L2 “T like java. © Gab o pad
= equals() 3 ealind L ail sad oy il jo Ll O A 2l Jie (paia string (OIS
1,4l S Jsb 2l 5 e length() Sie a8 LanS ) 1) 48d ) 53 (5 g 2l 5
a3l 0 lal ) 5e Cuslge )3 2 ga ge SIS 5 e a8 charAt() O ealiied Ly sl Ca

) ol 22l LAY () 0 e Ao Cpl (S JSE ol oy |
Boolean equals (String object)

Int length()

Char charAt (int index)

idbe o) sie 45,00 oaldial W 4l g1 5 ubas (g st 201 5 (e 38 6] A0S sla 41 ) 4l
Class stringdemo3{

Public static void main(string args|[]) {

String str[] = {“one”,”two”,”three”};

For (int i=0;i<str.length;i++)

System.out.println(“str[“+i+”]:"+str[i]);

}

}

DA



Str([0] :one
Str[l]:two
Str[2] :three

B o 432l a8 D sba sl |y olSe) (S5 sl o g 4 L 435 (5 s ool
Jhe ) sie ax, 25k (oo Ol 1 W 483y Cy pae 4S 218G R 0 sl sla (S
SO owai 5 by g aleal Aih ) ) Sy seaten, 4lb) 5 Alie ) ol X Vgla
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il oa Ol ool Al Lpad G50 4 Sl Db s 4S8 il o 0 IS gl s el 1) W
Dt Al ) A5G ) 350 ) A Dl e enale 4S 250 (e ) G2 String (ol 2L e
5oeals gl 4l ol edly 4S Caud o 4y o ) sl Jdy ale e 3L sy
b4 5L aS 2l s ) | gla a0 28) 58 iaal IS it JME (gl 4l ) 4 s A 5060
35 2 » StringBuffer,StringBuilder:caw) o3 S aal 8 43y 8 50 234 500 i sla
Ay QB dla) ) G aS g S0 (e 4 ) (5512650 () 2l 5 o

50 G DLl ead a5 java.lang 2 String,StringBuffer,StringBuilder sla (38
final s 43 4 8 2150 18 W 4y ol JLas) ) Sl jsha 4 s o 4w e
D)l asa Blda b O ) O s |y (5800 (S g 4S Calina Ol Gyl s ) e iy pad
Alad 2 oo da gy pe Jslaie ililee (ol IS () 580 aa ge AS Caal 02 (6 Jlu Ags (5) 0 )L
A8 (s ) sy |y CharSequence by s e sla (DS

S Guline (pay aiiea i S8 e String £ 58 sl (25 )2 3 la b 4yl (i
S Oy a4 4S (5 e Ll 3l st alag) ) G ) siaed | String sl 49540 () st
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Al J& string <o 4S o @l A8 e Sl constructor i ) String oS
O ) el Aag) e ) Golie JBe Gl gie 4 il 3 ) 8 ) s 8 Gl constructor,28S

Asd e o 03 8IS K e (50 String

String s=new String();

e o sl String (IS bl aal A aal gl jlate b la 48d ) dag) 4l SlE gl Qe

BT 4.)\)‘ Loy Al String S aS Q‘ ) .l sa S (&)\JB D8 o e\;ﬁ\ By gﬁﬁu
saulad saldi) y y e Hlu ) A€ a0 Hlase Ly yiS) IS
String(char chars([])
S aa g n)Jdhe s
Char chars[]={ ‘a’,’'b’,’'c’"};
String s = new string(chars);
A2 (e panadigan ) ) “gbe” ad gl laie YU o jla
addia 4l o) laia o) sie 4y ) 4gll So ) (84 il 6 e S constructor ) ealéiul b
S

String(char chars[],int startindex,int numchars)

| a» numchars s B oy sl SHSHle] Jan eSan) sauS addia Startindex
(A da g3y ) Jla 4 21 s ed p HS 4 L AS Gl ) IS alaxd saiad

Char chars[] = { ‘a’',’'b’,’'c’,’'d",’e’","f"};

String s = new string (char,2,3);

e anadis ) “cde” als) ke YU & jle

A0S alal 500 String (o5 <Se Jl5e b ) String (o5 26l sise ) e Jba ) edliiud
String (String strOb7j)
ru 80 i a1 ) JBe il String £ s (o3 strODb;
//construct one string from another.
Class Makestring{
Public static void main (String args|[]) {
Char c[] ={'3","a’",'v","a"};

String sl = new String(c);



String s2 = new String(sl);
System.out.println(sl);
System.out.println(s2);

}

}

) sl sala L d..gd B M\.}J.I D9

Java

Java
Al 55 81,82 o (S 4dd ) aiS e adaaSle 48 43 Kiles

S S s SIS de gaae Gala GUE ) 0 QY7 ) sl 3 char g sl sala as S
i A il sl Al ) s ealii 3 se (sla A3 Caah o La) 2S e saliind
3l o Jghie i A Sl 6l 435 5 (532 e oobiie] Sl SIS Ae game ) S
& 5 4al )l So ) ealdin) a8l ga o (sla 4LS 5 ad Hlae ) ) (e e2ilu a8 String (oS
rund 025 0ala (LS ) o Ll a8 sl a5l aal i byte

String (byte askiichars([])

String(byte askiichars[],int startindex,int numchars)

O A (S Gadidia Bl i asd asd il b s 4 )l oS jaddia Asciichars

Chgy OV el LYl ad 50 o8 3 SIS 4 by diasi o Jla (e atl i 1 4l T sl SIS
- 338 10 oalius) s 23 s b ) a3 4wl 355 e pladl (gl Jama i Gl 1K ey

//construct string from subset of char array.

Class substringcons({

Public static void main (String args|[]) {

Byte ascii[]={65,66,67,68,69,70};

String sl=new string(ascii);

System.out.println(sl);

String s2=new String(ascii,2,3);

System.out.println(s2);

}
}
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Casdie (S Ol )l ) sine ani€ e dlagl ) 40 55, ) String (o5 o B s An 5
ke (oo AL 4L yuad String e w485 A ) G 14l ) sise R

Al Aol StringBuffer 0 ) String <o 2l i ) o2 Jlw ) aldiul by

String (StringBuffer strBufObj)

.l sadieag 38 J2SE 5 s 4l s 4248 2 Constructor
s 52l u\.ﬁu dﬁ.ﬁ DM aS Dy e Ol Qi) s adjjé\ Strlng 4 J2SE 5 d.guj a a.A.'\jLu 9

ﬁw@hﬁﬁﬁgwﬂsﬁgﬁgu DS HIS 4o gana ) Caul

String (int codePoints[],int startindex, int numchars)

D aS ) eagane ) Juals ail ) | ol XS g sla S el 48 il (61 44l )l codePoints
Rsd e JS8 Gl SIS numChars s 028 el startindex

sala L& ) )3 O S a2 e Sliidy StringBuilder (IS ) daa 033 3w (e 53
o

String (StringBuilder strBuilderObj)

S e Al strBuilderObj U2 (e} StringBuilder (<3S ) )String YU i

W 4l Jsh

O e Il el o 4n (g s ol ) 0 s ge sla SIS Dlawd ad e gk
00 SIS a a8 ) s Gl ¥y &l e Juala: ailsaa | 8 j ) &y a4 | lengthy() e

EBERT SIS

Char chars[] = {‘a’,'b’",’c’};



String s = new String(chars);

System.out.println(s.length());

HMJDQJQQ\SAG

sla il (o Jladi 4n Vgl L sl auli 3l oagey dghiie (idn b 4l a8 el )
) ansl o2ila® () el 8 AL 2 s 4dd 4 g e lilee (5l ) 0 s liSl
Cpia aled) o) ais ;) sla JI i 555 ) String B Gl 4dsad S0 & alagl Jals cllee
Gl e a8l oo Wy b 4 80 sl sala gl Jaadiy "+ Klee ) ool b String (o
) 5 Al Cudlad (3 58 ) sl Wb 2l 2 Slalee Gl bl alail (510 () e

B2 (e aladl S35 sk ay ) la IS ol (6 Sl 4l

@) Ady sl A

BINT c\..aw\j BB String sl gl g s 4.3)% 4S a8 sala LA Cpdi sla Jia 5
00 a5 IS bl (gl Gl (g Wl sad Ala) new Sdee ) oaldind L s SIS
osb 41, String (o5 S O Ael 3 ) 4id JIa s @l Tsla s JIad ) saldiu,

A e dlanl ) Jalze 43l g0y <l e JUe o)) sie 400 )l (o S0 A

Char chars[] = {‘'a’,'b’,’c’};
String sl = new String(chars);
String s2 = “abc”;//use string literal

Sl oh A b a2l e Al ) 4lh ) la JIA ) SG p ) e String o5 Se O
PSR glea Jie ol sie 4y, anlei saliiu) b J ) i) 6 (e 2080 waliin) J48 String
Jsb Ji e o 48 (s 4355 (51 Laiione 2 siee | Lol il 00 sala Gy Jlie
Gl (b 4 plal slajuiie b la O (A 18 (omed Caupd 2l 550 |4 2igd e 4Ld 5
ol T el (o A 4S 3 pikia 0153 1 “abe” 435, ¢s)_ys length() 25 Jia s String

System.out.println (Yabc”.length());
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Ol Wil L3 5l e 08l 3 1) String sl (o5 4 b Shee Jlee) Sl JS 5k 4 15ls
) ) string @Z&.ﬁ.ﬂd‘c\.;ﬁﬁjﬁsweﬁd\ |y ald )y g2 4S Caul "4 )?JA:; g sa 5a

Gl obe pyaid y 4 Jhe O sie 433k (@l 315" Lkl e dia saldiu) Sl

gl e fl2 S )
String age="9";
String s = “he is “tage+”years old”;

System.out.println(s);

e\fs_& Ly 44l e\.ﬁ:ﬁ\ sl 2 S ) So Gl Phe is 9 years old” il YL & e 4anis
aalig (fla 3 (A gl sla aidy a8 o e 4 agdne Gllad (Y skl sla 4d ) da
Aledl M Ly anadl Crand din x| s O Wil g8 e Al 4ald) 2y Hla g 4TSS lila

S da g ) sla JUe 45,008

//using concatentionto prevent long lines.
Class concat{

Public static void main (String args|[]) {
String longstr=”this coud have been”+

“a very long line that would have “+
“wrapped around.but string concatenation”+
“prevent this.”;

System.out.println (longstr);

}

}

D50 (sl 02 163 L Al ale)

) ke s (580 Jlie Gl sie 4, S aleal S0 sla oala g1 63l b anil 55 e ) W 4l
S Aa 58 Gl JUe

Int age = 9;
String s = “he is”+age+”years old.”;

System.out.println(s);
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charAt()
2l sise charAt Sie ) sdliiul b 208 71 A% String S 31 1 saals SIS 4 o s
1l 52 G adn O IS 0 B S Gadidia | Hl1 0 50 SIS Laiins

Char charAt (int where)
O (e oS Gaddia 5 Al e Al where Ulae Gl et o) ge SIS uSas) Where
b ) gie 49 3313 Bae 1y i 350 Jae SIS charAt(). 280 445 )

Char ch;
Ch="abc” .charAt (1) ;

LY abadl ch <« \J “b” J\AS.A

GetChars()
sléinl GetChars() e ) il sive 23l 4ldly SIS S ) G gl Akl 4 i S
Wl 52y G dy O S o Al

Void GetChars (int sourceStart,int sourceEnd,char target[],int

targetStart)

o oSanl 218 adda asourceEnd 5,4l ) sl (eSai) saiiS (adlistargetStart
s SIS (panatia yla1 0y 50 435 ) ), 50 ol )l HI ) ge A3y ) SIS (AT
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Lo g e S22 58 (o paddie target Ay 4 258 o I8 O D2l SIS S (ol 4l )]
4S 2 gad 8 b A% 2l A Jlu ) targetStart 0 0 484y ) (S (S e target 4
a3y ge did) ) 30 dea se sl SIS (5 3k o A0 () LA 6 Il 40 AL target 4l )
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Class getcharsDemo {
Public static void main (String args|[]) {
String s="this is a demo of the getchars method.”;
Int start=10;
Int end=14;
Char buf[]=new char[end-start];
s. getChars(start,end,buf,0);
System.out.println (buf) ;
}
}
;Chu\omiadh(Jbilghl_)JAAU«HL;§}J$

Demo
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equalsIignoreCase(),equals()
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L

Bolean equals(Object str)

sl SIS axilia 3 gdine 4ulie die 23S Jlad String (o4 L 4S Gl ) string (5 Str
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Ao (pa VS € 58 ) g A false die Juala Gypea ol g2 00
g el (Al Sy

Moo aiph A GlSy awlie O SeSs Sk dgs &S gl Gl
o el Sy a-z b Awlie Q8 A7 Cissa il iy )8 | equalsIgnoreCase()
Pl ) Q) a4y dia (S 8 82050

Bolean equalsIgnoreCase(String str)
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compareTo()
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Int compraeto(string str)
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ol str ) _iSa 5S Xia oati€ Jlad 4il 1 jhea j) ji8a S

ol gtr )R 5 e i€ Jlad 4l 1 _tea )l K )

e ol g 434 5 [

ailal o 43 48 () A€ 0,8 ey dudial ) Gigua (S5 8 5 S Compareto()
sl 02 g 5 18 K i So b sl a

Olded alfE) eaali ald e Awlie M Gagn SeSs Sommla o S

.S oaldis) - comparetolgnoreCase()



Int compareTolgnoreCase(String str)
| J%)SJ ‘_f,‘)‘)_, Chga 48 Ogldl L Gl CompareTo() Oseh Jia G Jals

L 4id) i

G o 4kE ) 58 il el o ) ealdind L aS 3 )R e L) 0 die 50 String IS
S g HRI0 ) 5e gl SIS SIS
S e sy add ) n )k SIS G ) 4dsai Giieds s indexOF()
S e gatua | aid ) ) L SIS G ) 4dgai AT TastindexOf()
L SIS el Jae (Sl 3l e sl 3,331 508 overload —alide (s y via 43 Sia 53
sl oo 02313 8 58 pa pde D) g 53 -] 5 Culse ) s 1 ALE )
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Int indexOf (int ch)
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Int lastIndexOf (int ch)
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Int indexOf (String str)
Int lastIndexOf (String str)
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Int indexOf (int ch,int startIndex)
Int lastIndexOf (int ch,int startIndex)

Int indexOf (String str,int startIndex)

Int lastIndexOf (String str,int startIndex)
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//Demonstrate indexOf () and lastIndexOf ()
Class indexofdemo{
Public static void main (String args|[]) {
String s="now is the time for all good men “+
“to come to the aid of their country.”;
System.out.println(s);
System.out.println (YindexOf (t)="+s.indexOf (‘t’));
System.out.println (YindexOf (the)="+s.index0Of (“the”));

System.out.println(“lastIndexOf (the)="+s.lastIndexOf (“the”));
System.out.println (“indexOf (t,10)="+s.indexOf (‘t’,10));
System.out.println (“lastIndexOf (t,60)="+s.lastIndexOf (‘t’,60));
System.out.println (“indexOf (the,10)="+s.index0Of (“the”,10));
System.out.println(“lastIndexOf (the, 60)="+s.lastIndexOf (“the”,60));
}
}
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Now is the time for all good men to come to the aid of their country.
indexOf (t)=7
lastIndexOf (t)=65
indexOf (the) =7
last indexOf (the) =55
indexOf (t,10)=11
lastIndexOf (t, 60)=55
indexOf (the, 10) =44
lastIndexOf (the, 60) =55
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Substring
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String substring(int startIndex)
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Strng substring(int startIndex,int endIndex)
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//substring replacement.

Class stringreplace({

Public static void main(string args|[]) {
String org = "This is atest.This is,too.";
string search = "is";

string sub = "was";

string result =" ";
int I;
do {

System.out.println (orqg);

I org.indexof (search) ;

if(T !'= -1)

{

result = org.substring(0,I) ;
result = result + sub;

result = result + org.substring(I + search.length());

Org = result;
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This is a test.This is, too.

Thwas is a test.This is, too.
Thwas is a test.This is, too.
Thwas i1s a test.Thwas is,too.

Thwas is a test.Thwas is,too.

Concat()

S ale ol die (pl SaS ag ] 48 50 20l 5 e
String concat (string str)
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oA Cuw ) Gjlae JUe ) gie 4 380 e aladll ) "+ " e concat(). 2 sd (oo 4Ll

A gd 082 ) "onetwo" O

String sl = "one"

String s2 sl.cotcat ("two");

Replace()
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String replace (char original,char replacement)
Lo aSasd o iila (SIS alis g a3l 4S Sl (g 580 LS 025 i 5e Original
) olae JUie O sie 435 a0l R 5 Juala 4l )2 58 e paddie replacement
Dsdne g 3 "Heww'"o pidd

String a = "Hello".replace('l','w');
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String replace (Charsequense original,Charsequese replacement)

Trim()
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String s = "Hello world".trim();

AR e )i s 52 "Hello world " 434 < 53 cp
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static String valueOf (double num)

(

static String valueOf (long num)

static String valueOf (Object ob)
(

static String valueOf (char chars|[])
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static String valueOf (char chars[],int startIndex,int numchars)
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String tolowerCase ()

String toUpperCase ()
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//demonstrate toUppercase() and tolowercase() .

Class changecase(

Public static void main(string args|[]) {
String s = "This is a test";
System.out.println( "original: " + s);

String upper s.toUppercase () ;

String lower s.tolowercase () ;
System.out.println ("Uppercase: " + upper):;
System.out.println ("Lowercase: " + lower);
}

}

DA
Original: This is a test.
Uppercase: THIS IS A TEST.

Lowercase: this is a test.
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StringBuffer
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StringBuffer ()
StringBuffer (int size)
StringBuffer (String str)

StringBuffer (CharSequence char)
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Length(),capacity()
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int length{()
int capacity ()
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//stringbuffer length vs.capacity
Class stringBufferDemo{
Public static void main(string args|[]) {

StringBuffer sb=new stringBuffer ("Hello");

System.out.println ("buffer = +sb");
System.out.println("length = "+sb.length());
System.out.println ("capacity =" + sb.capacity()):;
}
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ensureCapacity()
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Void ensureCapacituy (int capacity)
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setLength()
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Void setLength (int len)
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charAt(),setCharAt()
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Char charAt (int where)

Void setCharAt (int where,char ch)
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//Demonstrate charAt () and setCharAt ().
Class setCharAtDemo{

Public static void main (String args|[]) {
StringBuffer sb=new StringBuffer ("Hello");

System.out.println ("buffer before = " + sb);

System.out.println ("charAt (1) before= " + sb.charAt(l));

Sb.setCharAt (1,'1i");

Sb.setLength (2) ;

System.out.println ("buffer after = " + sb);
System.out.println ("charAt (1) after= " + sb.charAt(l));
}

}

Buffer before = Hello
charAt (1) before = e
buffer after = Hi
charAt (l)after = 1
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Void getChars (int sourceStart,int sourceEnd,char target[],int

targetStart)

==Saiyl 30 sourceEnd 5 23S (e padiia ) j Al s ) eSal sourceStart
A ) i ol phain ) se ) ) slell ) Gl a5 S o il 4 4S 25 Gadilial
la yiS) S48 gl 4yl )l cd Sl a5 5215 sourceEnd-1 U sourceStart W yiS) IS )l
DA ) 008 (S e Sab) 258 e i e target Al g 3 0d e (S O A
) 21U target 4ol )l 48 2 ad Gy 3l 295 e Jla ) targetStart Ga b ) s target

Mb&i\d@lﬂd\.@ﬁ)ﬁJJ}A&\AJ.\S\)\SJ\M@).\;J

Append()
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StringBuffer append(String str)

Stringbuffer append(int num)
StringBuffer append(Object obj)
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//Demonstrate append() .

Class appendDemo{

Public static void main(string args|[]) {

string s;

int a=42;
stringBuffer sb = new stringBuffer (40);
s = sb.append("a = ") .append(a).append("i") .tostring () ;

System.out.println(s);
}
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Insert()
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StringBuffer insert (int index,String str)

StringBuffer insert (int index,char ch)

StringBuffer insert (int index,Object obj)
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//Demonstrate insert ().
Class insertDemo ({
Public static void main (String args[]) {
StringBuffer sb = new StringBuffer ("I Java!");
Sb.insert (2,"1like");

System.out.println (sb);
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Reverse()
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StringBuffer reverse ()
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//Using reverse () to reverse astringBuffer.
Class ReverseDemo{
Public static void main (String args|[]) {
StringBuffer s = new StringBuffer ("abcdef");
System.out.println(s);
s.reverse () ;
System.out.println(s);
}
}
PP

abcdef
fedcba

delete( ),deleteCharAt
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StringBuffer delete(int startIndex,int endIndex)
StringBuffer deleteCharAt (int loc)

o2 1S ad b startIndex (23S = ada O sl yd Lruu\ \J)ﬁ\)\ﬁ LSM delete() At

adagi San) e jaddia 3 endIndex s 2sd cads Al 4S Gl 6 SIS Guiedl uSay|



L startIndex csla 5SS 55 ol ) a8 e a4 S ol (6 581 LS o 8T 51 ey
2sd e 0aily K 5 Juala StreingBuffer (o5 . séie 33a startIndex-1
=S e Ma Ol S e dal ) Joe Sl e 2 25 50 SIS deleteCharAt() e

il S el Juals StringBuffer

:d@a
//Demonstrate delete() and deletecharAt ()
Class deleteDemo {
Public static void main (String args|[]) {
StringBuffer sb = new stringBuffer ("This is a test");
Sb.delete(4,7);
System.out.println ("After delete: " + sb);
}
}
S
After delete: This is a test
After deletecharAt: his a test
Replace()
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//Demonstrate replace ()
Class replaceDemo{
Public static void main (String args|[]) {
stringbuffer sb = new stringbuffer ("This is a test");
sb.replace (5,7, "was");

System.out.println ("After replace: " + sb);
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After replace: This was a test

Substring()
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String substring (int startIndex)

Sting substring ( int startIndex,int endIndex)
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Class IndexOfDemo {

Static void main (String args|[]) {

stringBuffer sb = new StringBuffer (" one two one");
int I;

I = sb.indexof ("one");

System.out.println("First indrx:" + 1);
I = sb.lastindexof ("one");

System.out.println("Last indrx:" + 1);
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First index: O

Last index: 8

StringBuilder
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Import java.util.*;
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Static int binarySearch(typel[] array,type key)
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static void fill (type arrayl[],type value)
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static void fill (type array[],int from,int to,type value)
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Static void sort(type arrayl])

Static void sort(type arrayl[],int start,int end)
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//use a BufferedReader to read characters from the console.
Import java.io.*;

Class BRRead{

Public static void main(String args[]) throws IOExeption

{

Char c;

BufferedReader br=new BufferReader (new InputstreamReader (System.in));
System.out.println (“Enter charactors,’qg’ to quit.”);

//read characters

Do {

C=(char)br.read():;

System.out.println(c);

}while(c!="qg");

}

}
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Enter charactors,’qg’ to quit.
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//read a string from console using a bufferedreader.
Import java . io .*;

Class breadlines {

Public static void main (string args[] )

Throws ioexception

{

//create a bufferedreader using system. In

Bufferedreader br = new bufferedeader (new inputsteamreader( system.in
) i

String str;

System .out. println( enter lines of text. );

system .out. println(enter “stop’ to quit. );

do {

str =br .readline();
system.out. println(str);

} while(!str.equals (" “stop ’);
}

}

Al string sl ol ) 4_}\)]_&“\ ol Alan) sale e Gl jg SO ) aelip 2
Lagd (oo o2l s plans Vo v iSIas 3 pdine o ppdd 4l )l 5o slan 8 g ead o2 A o jlas s
sl sad saldi) BufferRead JsiS 3 0 s& (51 o, S uT\..gU I Vstops 4alS Al

//A tiny editor



Import java.io.*;

Class TinyEdit{

Public static void main (String args([])throws IOException{
//creat a bufferreader using System.in

BufferedReader br = new BufferedReader (new

InputstreamReader (System.in)) ;
String str[] = new String[100];
System.out. println(“enter lines of text.”);
System.out. println(“enter ‘stop’ to quit.”);
For (int 1=0;1<100;i++) {
Str[i]l=br.readLine () ;
If(str[i].equals(“stop”))break;
}
System.out. println(“\nHere is your file:”);
//display the lines
For (int i=0;1i<100;i++) {
If(str[i].equals(“stop”))break;
System.out. println(str([i]);
}
}
}
:Chu\omiaﬂdcﬂjdLQSJJAAU43L5§jJ$_ﬁ‘5\4{yd
Enter lines of text.
Enter ‘stop’ to quit.
This is line one.
This is line two.
Java makes working with strings easy.
Just creat String objects.
Stop
Here is your file:
This is line one.
This is line two.
Java makes working with strings easy.

Just creat String objects.
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//Demonstrate System.out.write ()

Class WriteDemo {

Public static void main (String args|[]) {

Int b;

B='A' :

System.out.write (b);

System.out.write (*\n’);

}
}
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PrintWriter (OutputStream outputstream,Boolean flushOneNewLine)
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PrintWriter pw= new PrintWriter (System.out ,true);
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//demonstrate PrintWriter

Import java.io.*;

Public class PrintWriterdemo({

Public static void main (String args|[]) {

PrintWriter pw = new PrintWriter (System.out ,true);
Pw.println(“this is a string”);

Int I =-7;

Pw.println (i) ;

Double d=4.5e-7;

Pw.println(d);

}

}
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FileInputStream(String fileName)throws FileNotFoundEXeption

FileOutputStream(String fileName) throws FileNotFoundEXeption
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/*display a text file.

To use this program ,specify the name

Of the file that you want to see.

For example to see a file called TEST.TXT,

Use the following command line:

Java showFile TEST.TXT
*/

Import java.io.*;

Class showFile{

Public static void main (String args([])throws IOException{
Int I;

FileInputStream fin;

Try{

Fin = new FileInputStream(args[0]);

}catch (FileNotFoundException e) {

System.out. println(“file not found”);
Return;

}catch (ArrayIndexoutOfBoundsException e) {
System.out. println(“usage: showfile file”);
Return;

}

//read charactors until EOF is encountered
Do {

I=fin.read();



If( I !'= -1)System.out.print((char)i);
twhile(I !'= -1);

Fin.close();

}

}
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Void write (int byteval) throws IOException
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/*copy a text file.

To use this program specify the name of

The source file and the destination file.

For example to copy a file called EIRST.TXT

To a file called SECOND.TXT ,use the following

Command line.

Java CopyFile FIRST.TXT SECOND.TXT
*/

Import java.io.*;

Class CopyFile{

Public static void main (String args([])throws IOException{
Int I;

FileInputStream fin;

FileOutputStream fout;

Try{

//open input file

Try{

Fin=new FileInputStream(arg[0]);

}catch (FileNotFoundException e) {

System.out. println(“file not found”);



Return;

}

//open output file

Try{

Fout =new FileOutputStream(arg[l]):;
}catch (FileNotFoundException e) {
System.out. println(“error opening output file”);
Return;

}

}catch (ArrayIndexoutOfBoundsException e) {
System.out. println(“usage: CopyFile from to”);
Return;

}

//copy file

Try{

Do {

I=fin.read();

If(I !'= -1)fout.write(i);

}while(I !'= -1);

}catch (IOException e) {

System.out. println(“file error”);

}

Fin.close () ;

Fout.close();

}

}
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import java.awt.*;
import java.applet.*;
public class SimpleApplet extends Applet {
public void paint (Graphics g ) {
g.drawString ("A Simple Applet"/ 20/ 20);

}
}
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Void drawstring( string message, int x, inty )
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o048 2 Gy apd el Yoo g Ve adai o 5o jo (ileis "A simple Applet" aly 254

51 asa sloal b Al 5y e dsta (sl 4wl CDA s Ll main() Ui, <5 4dli
3.0 a8 main() Gy <l Sa e 4dl )y AS) e Cads )y S ad g g 8 main()
aabiz ) Sealiedliay o (OIS QL aS o8 jp 3 e ) jalig 5 i 4l Juyehi¢ yase
| SimpleApplet gie 58 4S5 Slaay | 355 02y jR a3 K 5 50 L b (applet viewer)
S e BLalS 1) W 4l o) anS e JilaalS 1 e 4l a8 ) Olage el 23 S 0 )l
Sl sal sl o)y 53 ¢ a3 Cand Sglie GBI @l Jabs SimpleApplet )l Ll

:JJ\JJ}_A}MU‘}_\)’;}J



Netscape NAvigator saailsla b )8 s S50 b Jals applet gasail sl
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Anlad eo2alia ¢ 23S a1 al ) Simple Applet4S ', HTML
<html>
<body>
<applet code=YOURFILENAME.class width=200 height=200>
</applet>
</body>
</html>
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import java.awt.*;

import java.applet.*;

public class SimpleApplet extends Applet {
public void paint (Graphics g ) {
g.drwString:"A Simple Applet"/ 20 .20);

}

}
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G A LAl ¢ IS Bl (ol 3 5e3 JES Thread o5 < Gk 1L O Ols
Al G gl 4 gl @l « Gl thread ) public static sae <b 4< currentthread()
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staticThreadcurrentThread ()
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// Controlling the main Thread.

class CurrentThreadDemo {

public static void main (String args([] ) {
Thread t = Thread.CurrentThread();
System.out.println ("Current thread :" + t);
// change the name of the thread

t.setName ("My Thread") ;

System.out.println ("After name change :" + t);
try {
for(int n = 5; n > 0; n-—- ) {

System.out.println(n);

Thread.sleep (1000) ;

}

} catch( InterruptedException e ) {
System.out.println("Main thread interrupted");
}

}

}

A Ay (sl 8 glas ¢l Gl 3) (Ut & gl b ¢ ading ol
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Gsre g5 Ol D2 s S sla & ) A S) sl Qb | Interrupted Exception
o Fa Dbyl casiags jlas S Qb gl | a8l e 3l s s el JOUS) 04
b i 023 155 a5 A L amlad ol (580 sk 1) s Gyl Al ¢ g Ay ey xS
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Current thread :Thread[main/5/main]

After name change :Thread[My Thread/5/main]
5
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2
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DA (e Gl | g 3 ) se i i (5 O
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el s 4S Cand sala Jlial g 53 &l Threadgroup & o5 S €l 23L e main gl « Gl
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static void sleep( long miliseconds )Throws InterruptedException
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static void sleep( long miliseconds/ int nanoseconds )Throws Interupt

Exception

) Al sl o en (gainila ) lSal 4S Sl W&@@Mg\ﬁﬁwqdﬁ@\
Ob ol Lol e e M e L B Al aS) jshiles 33 )ly panoseconds
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:A})ﬁwoj\s\ﬁj&)M}MThread
final void setName ( string ThreadName)

final string getName

&l alagl
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)b e 1) Runnable Ll ) 2l 68 (o 0 dleiie cay jad ISl ol (g g o g0l 93 Tl
R ) 358 s sl ) Bl ja aad hain ) ) Thread S 253 2l 6 0 ulad

Runnable ¢ oy
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Runnable 4S s 58 (55 2l 58 o 23S 03 ma )y 2l a) XS 3 aa) 5 <l Runnable
Caal ?J\J Lsé OIS ¢h Runnable LSJL\.» aJ\,}g Lﬁ‘)—.’ TR\ & Sl alad (o Lﬁ)\.u a.J\,y: 1)

bl g jbwsaly sl (Bled ) &) gan aS T run() 42 psm e S5 g <l

public abstract void run/()
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Ohaan 8on & 5 5255 4k run () AS Cal Gl o il Lgi |yl gilel | Ll
a8 e (b e R e run() S5 g ) S e i | Lad 4ali n Jala )l
Thread g 5 ) (% <l Al e 503 Aagl S e (s )l ealy | Runnable 48 (s3IS &l 4y
Ll 3l S S e G et )y il (paia | Thread A€ (s ks 40 500 (DS Glaa Jabs )

il 513 ) gy a4t K ) 58 La paliid 3 90 48

Thread( Runnable threadOb/ string threadName)

S 0 g3k sy 1) Runnable b ) 48 Gl (WIS ) 45 gad @l threadOb ¢ s s (gl 5o

sy s &L XS e el a8 A gyl & AS ) gl el Gl
a1 o start() G 4S8k ) B gad dlagl ) G 2as &5 358 e (addie ThreadName
chstart() « 13 ki ) S i 1oabig g b ¢ 0SS JlsA) 8 cead el Thread Jal
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synchronized void start ()
S e g ) O gl a) seagad dlagl aa el aS 0 jla asa g e lai) o

// Create a second thread.

class NewThread implements Runnable ({

Thread t;

NewThread () {

// Create a new/ second thread

t = new Thread(this/ "Demo Thread");
System.out.println("Child thread :" + t);
t.start) (; // Start the thread

}

// This is the entry point for the second thread.

public void run () {
try {
for(int 1 = 5; i > 0; 1 )-—-{

System.out.println ("Child Thread :" + 1i);



Thread.sleep (500) ;

}
} catch( InterruptedException e ) {
System.out.println ("Child interrupted.");

}

System.out.println ("Exiting child thread.");
}

}

class ThreadDemo {

public static void main (String args[] ) {
new NewThread) (; // create a new thread
try |

for(int 1 = 5; 1 > 0; i )-—{
System.out.println("Main Thread :" + 1i);
Thread.sleep (1000) ;

}
} catch( InterruptedException e ) {
System.out.println ("Main thread interrupted.");

}

System.out.println("Main thread exiting."):;
}
}

cCal sad Alag) (g giwa ) oaldiul b mas Thread (% <b New Thread s jbw (550

t = new Thread(this/ "Demo Thread");
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Child thread :Thread[Demo Thread/5/main]

Main Thread :5



Child Thread :5
Child Thread :4

Main Thread :4

Child Thread :3
Child Thread :2

Main Thread :3

Child Thread :1
Exiting child thread.
Main Thread :2

Main Thread :1

Main thread exiting.

|l 48 2l (A0 G ATl laal 5 ¢ oad (IS 5 N Aali g ey 5 ¢ @S DU 4%, ) shailes
e o8 ¢ 358 Oy ¢ 35 JalS 358 A el a8y 51 J8 Ll 5 20 s e Ol )
ol & a8 20 e Gliedal L8 4kl )y "hang" <l Tala ) a) Cpa i Gl
(oo e L) S g 4l Ghaa Vv e gl (aal 35 8 (o (L 4S ) (A8 0 A
N8 A8 2pd e Cely ) 2l e Bsme 4l e 00 e Lad 01 s aSdla )y aile
aar ) LAl il &5 4S5 lsedal (515 5 yige o)) ¢ aadla 28 b Jaal & ) i)

2l ) 53 258 ol

Aisal &y s 5 oald Javs 1) Thread 48 Cusl s a8 @y Aol ¢ 2o ey Aol o g0l (e 50
Jade adadi 4S ¢ ylad sl 1) (Jrun Gy b sxiad Jansy (S | 3 e alagl Ga3S lea )
B> & glal U2 (1Al A1) (start 1b Geines O3S Gyl Sl 3 & () 2 (entry)
a0 o | ) Thread U s o2 sad oo 3 4aliya o jlso |y A8 4l ol o e Hlel

// Create a second thread by extending Thread.
class NewThread extends Thread ({

NewThread () {

// Create a new/ second thread

super ("Demo Thread") ;



System.out.println("Child thread :" + this);
start) (; // Start the thread

}
// This is the entry point for the second thread.

public void run () {

try {

for(int 1 = 5; i > 0; 1 )-—-{
System.out.println("Child Thread :" + 1i);

Thread.sleep (500) ;

}

} catch( InterruptedException e ) {
System.out.println("Child interrupted.");

}

System.out.println("Exiting child thread.");
}

}

class ExtendThread {

public static void main (String args([] ) {
new NewThread(); // create a new thread
try |

for(int 1 = 5; 1 > 0; i )--{
System.out.println("Main Thread :" + 1i);
Thread.sleep (1000) ;

}

} catch( InterruptedException e ) {
System.out.println("Main thread interrupted.");
}

System.out.println ("Main thread exiting.");
}

}
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// Create multiple threads.

class NewThread implements Runnable {
String name; // name of thread

Thread t;

NewThread (String threadname ) {

name = threadname;

t = new Thread(this/ name);
System.out.println ("New thread :" + t);
t.start(); // Start the thread

}

// This 1is the entry point for thread.

public void run () {

try |

for(int 1 = 5; 1 > 0; i )--{
System.out.println(name + " :" + 1i);

Thread.sleep (1000) ;

}

} catch( InterruptdException e ) {
System.out.println (name + " Interrupted.");

}



System.out.println(name + " exiting.");

}
}

class MultiThreadDemo {

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

new NewThread("One"); // start threads

new NewThread ("Two") ;
new NewThread ("Three");

try {

// wait for other threads to end

Thread.sleep (10000) ;

} catch( InterruptedException e ) {

System.out.println ("Main thread Interrupted");

}

System.out.println("Main thread exiting.");

}
}

New thread :Thread[One/5/main]
New thread :Thread[Two/5/main]
New thread :Thread[Three/5/main]

One :5
Two :5
Three :5
One :4
Two :4
Three :4
One :3
Three :3
Two :3
One :2
Three :2
Two :2
One :1
Three :1

Two :1
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One exiting.
Two exiting.
Three exiting.

Main thread exiting.
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final boolean isAlive (Throws InterruptedException)
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final void join (throws InterruptedException)
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// Using join ) (to wait for threads to finish.

class NewThread implements Runnable {
String name; // name of thread

Thread t;

NewThread (String threadname ) {

name = threadname;

t = new Thread(this/ name) ;
System.out.println ("New thread :" + t);
t.start(); // Start the thread

}

// This 1is the entry point for thread.

public void run () {

try {

for(int 1 = 5; 1 > 0; i-- ) {
System.out.println(name + " " + 1i);

Thread.sleep (1000) ;

}

} catch( InterruptdException e ) {
System.out.println (name + " Interrupted.");
}

System.out.println (name + " exiting.");

}

}

class DemoJoin {

public static void main (String args([] ) {
NewThread obl = new NewThread ("One");
NewThread ob2 = new NewThread("Two") ;

NewThread ob3 = new NewThread ("Three");

T NP B

System.out.println ("Thread One is alive :" + obl.t.isAlive)) (;



System.out.println ("Thread Two is alive :" + ob2.t.isAlive)) (;
System.out.println ("Thread Three is alive :" + ob3.t.isAlive)) (;
// wait for threads to finish

try {

System.out.println ("Waiting for threads to finish.");
obl.t.join();

ob2.t.join();

ob3.t.join();

} catch( InterruptedException e ) {

System.out.println("Main thread Interrupted");

}

System.out.println ("Thread One is alive :" + obl.t.isAlive)) (;
System.out.println ("Thread Two is alive :" + ob2.t.isAlive)) (;
System.out.println ("Thread Three is alive :" + ob3.t.isAlive)) (;

System.out.println("Main thread exiting.");
}
}
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New thread :Thread[One/5/main]
New thread :Thread[Two/5/main]
New thread :Thread[Three/5/main]
Thread One is alive :true
Thread Two is alive :true

Thread Three is alive :true

One :5
Two :5
Three :5
One :4
Two :4
Three :4
One :3
Two :3
Three :3
One :2
Two :2

Three :2



One :1

Two :1

Three :1

One exiting.

Two exiting.

Three exiting.

One exiting.

Thread One is alive :false
Thread Two is alive :false
Thread Three is alive :false

Main thread exiting.
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final void resume ()

final void suspend()
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// Using suspend ()and resume. ()
class NewThread implements Runnable {)

String name; // name of thread
Thread t;

NewThread (String threadname ) {
name = threadname;

t = new Thread(this/ name);

System.out.println ("New thread :" + t);



t.start()// Start the thread

}
// This 1is the entry point for thread.

public void run () {

try {

for(int 1 = 5; 1 > 0; 1 )--{
System.out.println(name + " :" + 1i);

Thread.sleep (200) ;

}

} catch( InterruptdException e ) {
System.out.println(name + " Interrupted .");
}

System.out.println (name + " exiting.");

}

}

class SuspendResume {

public static void main (String args[] ) {
NewThread obl = new NewThread ("One");
NewThread ob2 = new NewThread("Two") ;
try |

Thread.sleep (1000) ;

obl.t.suspend) (

System.out.println ("Suspending thread One");
Thread.sleep (1000) ;

obl.t.resume) (

System.out.println ("Resuming thread One");
ob2.t.suspend) (

System.out.println ("Suspending thread Two");
Thread.sleep (1000) ;

ob2.t.resume) (

System.out.println ("Resuming thread Two");

} catch( InterruptedException e ) {
System.out.println("Main thread Interrupted");
}

// wait for threads to finish

try {

System.out.println ("Waiting for threads to finish.");



obl.t.join) (;
ob2.t.join) (;
} catch(

InterruptedException e ) {

System.out.println ("Main thread Interrupted");

}

System.out.println ("Main thread exiting.");

}
}

New thread :Thread[Two/5/main]

One

New thread :Thread[Three/5/main]

Two
One
Two
One
Two
One
Two
One

Two

Suspending thread One

Two
Two
Two
Two

Two

Resuming thread One

Suspending thread Two

One
One
One
One

One

Resuming thread Two

Waiting for threads to finish.

:15

115
:14
114
:13
:13
:12
:12
:11
:11

:10
:9

8
27
6

:10
:9

8
27
6
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Two :
One :
Two :
One :
Two :
One :
Two :
One :

Two :
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One :
Two exiting.
One exiting.

Main thread exiting.
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// Demonstrate thread priorities.

class clicker implements Runnable {

int click = 0;

Thread t;

private boolean running = true;

public clicker (int p ) {

t = new Thread (this);

t.setPriority(p);

}

public void run ) ({

while ( running ) {

click++;

}

}

public void stop ) ({

running = false;

}

public void start () {

t.start) (;

}

}

class HiLoPri {

public static void main (String args([] ) {
Thread.currentThread.) (setPriority(Thread.MAX PRIORITY)
clicker hi = new clicker (Thread>NORM PRIORITY + 2);
clicker lo = new clicker (Thread>NORM PRIORITY - 2);
lo.start();

hi.start();

try |

Thread.sleep (10000) ;

} catch( InterruptedException e ) {
System.out.println("Main thread interrupted.");
}

lo.start ()



hi.start();

// Wait for child threads to terminate.

try {

hi.t.join();

lo.t.join();

} catch( InterruptedException e ) {

System.out.println ("InterruptedException caught");

}

System.out.println ("Low-priority thread :" + lo.click);
System.out.println ("High-priority thread :" + hi.click);

}

}
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High-priority thread :4860791
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import java.awt.Graphics;

public class FirstApplet extends
java.applet.Applet
{

public void paint (Graphics g)
{

g.drawLine (0, 0, 200, 200);
}
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Html J:é

<html>

<body>

<applet code=FirstApplet.class width=200
height=200>

</applet>

</body>

</html>
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import java.awt.Graphics;
import java.awt.Color;

public class FirstApplet extends
java.applet.Applet
{

public void paint (Graphics g)

{
int width = 200;
int height = 200;
g.drawRect (0, 0, width, height);
g.drawLine (0, 0, width, height);
g.drawLine (width, 0, 0, height);

}
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import java.awt.Graphics;
import java.awt.Color;
import java.awt.Rectangle;

public class FirstApplet extends
java.applet.Applet
{

public void paint (Graphics qg)
{

int width;

int height;

Rectangle r;

r = g.getClipBounds () ;
width = r.width - 1;
height = r.height - 1;

g.drawRect (0, 0, width, height);
g.drawLine (0, 0, width, height);
g.drawLine (width, 0, 0, height);
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float diameter = 10;
float radius;
float volume;
radius = diameter / 2.0;
volume = 4.0 / 3.0 * 3.14159 * radius * radius *
radius;
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import java.awt.Graphics;

public class FirstApplet extends
java.applet.Applet
{

public void paint (Graphics qg)
{

int y;
= 10;
.drawLine (10, vy, 210, vy);
=y + 25;
.drawLine (10, vy, 210, vy);
=y + 25;
.drawLine (10, vy, 210, vy):
=y + 25;
.drawLine (10, vy, 210, vy);
=y + 25;
.drawLine (10, vy, 210, vy);
=y + 25;
.drawLine (10, vy, 210, vy);:
=y + 25;
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.drawLine (10, vy, 210, vy);
=y + 25;
.drawLine (10, vy, 210, vy);
=y + 25;
.drawLine (10, vy, 210, vy);
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import java.awt.Graphics;

public class FirstApplet extends
java.applet.Applet
{

public void paint (Graphics qg)
{

int vy;

y 10;

while (y <= 210)

{

g.drawLine (10, vy, 210, vy);
y =y + 25;
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import java.awt.Graphics;

public class FirstApplet extends
java.applet.Applet
{

public void paint (Graphics qg)
{

int x, y;

y = 10;

while (y <= 210)

{
g.drawLine (10, y, 210, y);
y =y + 25;

}

x = 10;

while (x <= 210)

{
g.drawline (x, 10, x, 210);
Xx =x + 25;
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for (y = 10; y <= 210; y =y + 25)

g.drawLine (10, vy, 210, vy);
}

While ) ool Ly ) S ddla

y=10;
while (y <= 210)
{
g.drawLine(10, y, 210, y);
y=y+ 25;
}
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Persian Refrence
www.dev.ir

www.java.schoolnet.ir

WWW.Sarzemine—-it.com

www.sohail2d.com/forum

www.paradisel 9791979 .persianblog.com

www . qomcse .com/forum

English Refrence
Java programming primer.pdf (e-book)

www.cs.umb.edu/~serl/java/ppt/

www.liut-orsay.fr/~fournier/Cork/O0OP.pdf
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