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i ludvidan Java luareTunisidiau code

Java flummiiinwaiunTusuasuanansaiasidiau code wavafoiden udnilllidlasuaias
computer %fin (platform) 619 4 ‘l6 Tae'lidas compile T 12ty dnusdaulilsunsuuuiaiae pe
WENsaazitan code m“Lm complle Feuusanuddll execute TuiaTavdu q Ahild pe 16 waiu
apple, linux, unix, v¥a adu 9 7 JVM w3a Java Virtual Machine agj

Java lummildgniannduiaauassanisiannldsuasulupluuuzasnisdaulisunsui
3un31 OOP wa Object-Oriented Programming distilunimiiahalvinisiaiunTisunsusiaau
Bangugy Muliau wia PanansanazduasnauaufadnIsuasgld (user) Tdunniing
WainTudnsazaasnsidisuldsunsuuuuién (procedural language programmlng) uavfiahday
Snatihonilefda Java Lﬂummm”l,umamﬁum‘lmm‘lm 9 wag 1asanag download Tusunsu
gansunswarunlédannudsn Sun Micro System visaiiau q Ainne Sun Teauaaliiiing
download "6

Aauisandauldsunsudia Java sdasiiaylsiing

1. wwdmdudunisidiauTdsunsuluaimiay 9 1sidasdi Text Editor Alda319uasiiy source
code

2. JDK (Java Development Kit) dofiviane version aaalunaieidausisnand #a J2SE 1.4
4y download "l http://sun.java.com 51éavlid JDK Tuns compile Tusunsuislavlian
Au

3. Java VM w3afii3unin Java Virtual Machine doifludinareiildau code Aldannis
compile (flu code figunsn execute uuLATaLEI9 9 (code MtA3asiiu 9 53n — machine
code) 1aaini VM aggniindansandu JDK
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i3auaunsaun (f11u3u pe)
1. Baee IDK

2. Amua path analuiadasiialvinng compile uag execute (run) Talsunsuidulale — duslai
fnua path tAsasuadisazlisinddosne q A Java 14

1

fndy JIDK

Wfia download JDK snusmsiaaefivinlédne lasain IDK dlulwadisnEani self-extracting
file Aa IWdnazhinavlnadaTudGiiiais execute (doubling click waa ¢edgnTsau 9 Liu cI|ck
Uy icon 2al file udrna enter) dwsu'lna j2sel.4.1 Hufauailszana 35.9 MB iiaulju"l,lw
ngiwasuas uaslinaiuiulunis download (41 speed Tun1s download Lifiwa) Gofianeny
aanazfizuiailseuna 64.6 MB stwuauumsmaoLmﬂuLuam“b‘lummuauiun'\s install JDK én

minfafilunisafufiian 151Aalsld IDK version Au q Afluuadnnin
A1sAnviua path

drnswarunTusuasuiluaswaunuuiadas Windows 9x nsAtuua path Asunsafazvinlaeaa
38N56119 9 ol

1. da'lWa autoexec.bat uauiu path Alédade IDK 13 ﬁaéwmﬁmﬁa J2SDK 1.4.1 131u
drive ¢ AsAtuua path Tu'lWa autoexec.bat Avinléeail

mma'g set path=c:\j2sdk1.4.1\bin Tuussialnsidrfalaififidde set path agian waidfing
14 A&9 set path atuarAliila ; (semicolon) uAvAIFAVINauad path udr39la
c:\j2sdk1.4.1\bin

2. w3alsananivium path mnm%aﬁaumstﬂnu‘iﬂmnsu (a1 lilgiAmualulWd autoexec.bat)

Tae'llil Command Prompt (M3afisinAuluausuiinin dos window) uéafi set path uu
(dos) Command Prompt

ommand Prompk =10 x|

C:srzet path=c:xj2zdkl.4.1%hin

AW

3. viasweiunTusunsulu directory Afi DK agf ituilday drive W c:\j2sdk1.4.1\bin u&?
Guvineulu directory 4 lWdnndiiAmdasiunisiiauTilsunsuazdaAnling - 384 'l
Ui twszagvinlii directory uav java tdsasldéelWdisdisudiuiag

8115114 Windows XP w$a Windows 2000 n1sAtviua path vinléénadunausalald (Wlndows XP
way Windows 2000 iif&siuansnefuiianiias mamomm‘mmu tflunisAviua path UULATAY
14 Windows XP)

1. amiluainuas mouse uu icon My Computer (v¥a lfiilu start Ayuarednazassaudidan
My Computer) udiLdan Properties
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___} My Documents
z} My Recent Documents #
_f_‘} My Pictures

__'jr My Music

ﬁ; My Computer |

‘:_g My Metwork Places

2. amiu advanced uu System Properties

System Properties 7] x|
Syztem Restore I Automatic Updates I Femate I
General | Computer Mame I Hardware I Advanced I
Syster;
Microzoft Windows <P

3. nailu Environment Variables

System startup, system failure, and debugaging information
S ettings |

E nvironment Y anables | Errar Reporting |

4. u System Variables i§andiannuilfududiadrii Path

—Syskem variables

Yariable | Walue | -
ComSpe: W IMDOW S swskem 32 omd, exe
MUMEER,_OF P... 1 -

25

PATHEXT

Metw Edit | Delete |

5. lanmilu Edit Aagldntinaadenuiu
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Edit System Yariable 2| x|

YWariable name:

Yariable value:

6. 6in ; (semicolon) A1e’lifl uaaTela path 76 install JDK 13 i&5audinailu OK wialviszuu
ffufinnsiddaunilasnlavindu

n&9n'ldimua path Widuedasiisnagldlunisdiaullsunsuudd Tunausdaldftiuag sy
fulau nswannTdsunsuivinldlag lidasiunadunisiivua path 619 9 8n (anciudausin
path MlaAuatiulifiagaze — iAdasnduldiBudulnit wiandu path Afiataze)

mumuu AN Tdsunsudiagiiantasin 'Jﬁ"Lvmmmuaumam fngiavld Java atiiaa 9 uay
finanafnsiiasdandivua path wuuans waaglédbidasdanaidunisiivue path

foriahdrydndonilaviznabildlunsmagauuas execute code Adiaudiugan Java Aida JRE wia
73an31 Java Run-time Environment énis1inian code nléisinuns compile a1a JDK waa 'l
execute uuiasasnideliladncs JRE nadnsnda execute ai'ld usiduadasiuldsunisiings IDK
Axz'ldsun1sfiney JRE wianduliédaa deit'ldna1nlinauniing amai Sun ﬁwLLnnﬁﬁLWﬂuﬁ

waa 9 auan lildgiieuun Java j,ﬂsu,nsmwiLﬂuvg’lﬁiﬁmnsuﬁtﬁuuﬁuéw Java file Fotfumn
ww3a9le 9 davldlusunsudidiauiudla Java tiae 9 Agay download JRE un'l3ia3aséie

ity code Miflu application u3awfinu code iflu applet

Applet 1ilu code ﬁtﬁuuﬁumtﬁa’tﬁmmmﬁw execute Tu web browser Wun1g HTML W& i
Taavirldiinagfinunaidn alvinns download applet vinldsiaiifiotiu au application ilunns
execute lWdeunie command line dotiununadslsiiluailassa (wsg'lisdasiinns download)
wilvdatanilazuaasllsunsudratnvaranisiliau code Tusduuuuag application

i3aviia u3a drdv (SDK tools) fidasladlunisiienunTlsunsy

Java Development Kit gl dautifidaiiu 12SDK — Java 2 Software Development Kit Gratiu
walitariasiialunsimunlusunsuigduduluin wilvidoauudigruiniosas srofiily
dasfiafildlunisaiun Java Tusunsuidudiendu

javac  Hwesaefiafililuns compile (compiler) fivinn1sil&au source code i
Wiautiuliiilu byte code

java lua3asiiafilidlunis execute byte code dusuldsunsuidaudiulunwuunag
application

appletviewer fluia3asiiafililuns execute Tulsunsudidautiulunuuuas applet

'
o

sidacfiadnvaradifl java 1l udeauiiisazldanisaiacfiafildnaniudaueail winiiu

asWan Tusunsuvioriily application ua applet uuavmumaumumnmanuwaaums AILLERAY
Witkuluawi 1-1 uazluawi 1-2 lunsudiau code uuw'\aumaou editor 7uilu text editor
aaMdailu edltor 7A%aifin1suAy format 619 9 uasdIdnmsdaLdu Microsoft Word 1Ay weiagifiu
tHuswa ASCII 7 SDK snuisaaiuuay execute ‘16 &un@ing d text editor wag SDK wains
WannAduldaudusauiiugaslunwifosas
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Text Editor Javac Java Class File
S S First.class
Java Source File
First.java

Java

Java Program
Output

awdl 1-1 dusaumswaunTusunsudiily application

y
A‘J
Text Editor Javac Java Class File
S S First.class
Java Source File
First.java

appletviewer

HTML file
First.html
Java Program
Output

il 1-2 FusaumswanTusunsuiiiu applet

A1sa519Tlsunsu Java #ilu application
suudislanli text editor fmladimteifiatunung el free uazgfoidasinadudain A
aasBuliauTdsunsudiusn Autaa@nii

wWaliiinlalddededunauuasinilutunsidisuldsunsudianizn Java nasdaulsunsui
Livihaylsunnuneidn Rasuadvdayaladdeniinaalia user Ganly (execute) Tusunsuil 15713209
#iaTldsunsuiiin HelloWorld.java uagiidiayaaail

class HelloWorld {
public static void main (String[] args) {
System.out.println("Hello World");

—

drudelidasdnasuanuvananas keyword 619 q Aviulunaud ndsndaullsunsuléadn
Anily garufazidnladeanununamaiifu uanauiidaddrlainWdAsndauiiu fiteuuag

Sg eS¢
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class Aindnududia HelloWorld 4 Java fnua'liin dazas class uazdianaslWdfiAu code
aav class dazdaviludaifaniu

class {ifi method agufleshdia main() iaw execute Tusunsutl JRE azdumn method 7ida
main() 1WavinA1s execute vivil method main() azsiavil keyword Md%ia public, static, uag void
asd 57u'lde parameter iy array A String éhe ddaruaaidiaulilsunsudie awn C vda
M1 C++ uAauAagiiufvanuaaaadefunay method main() 4

Parameter uay method main() ﬁtﬂuIString[] args wanafiv command-line argument 619 ¢ i )
Al Tdsunsudesinuldod Tusunsuidaa13latunisvinnuan 9 dosazdebinandelunanil
Tué method main() Lasfidszlaanfiudiudiiea System.out.printin("...") Geifuddonldae
diam'lilédd System.out Alaaia 9 ‘ldARa console window viafiGanfuiininii dos window
wsa dos prompt sudrativAuaalitiulunwi 1-3

WEINDOWS system 32 cmd.exe

E:*~bc221 Book“source >*javac Hellollorld. java

E-~bc2Z2lBook~source>java HellolWorld

Hello World
E:~bc221 Book~source >

awd 1.3 A5 compile uag run Tulsunsy
n1s compile Tusunsu HelloWorld

foitufiuaaaliuiuluawi 1-3 n1s compile IdAdaududasldeds javac anudadalns
WEANAUVUNINR ol

javac HelloWorld.java

un15 compile naafaisazdashiduldumuanalidulwagisiddaudu Waiuwiuwdl compiler
aziag Taun1sad error message 1Wisiau 611571 compile 1Wa HelloWorld Taa'lild .java 1514
ay'leé error avil

E:\bc221Book\source>javac HelloWorld

javac: invalid flag: HelloWorld

Usage: javac <options> <source files>

where possible options include:
-g Generate all debugging info
-g:none Generate no debugging info
-g:{lines,vars,source} Generate only some debugging info

'Y

(Fuliaunlddadianuundiud java Wlasaan - 14 ... unu)
n15 execute Tusunsu HelloWorld

fuuGIs compile Tusunsu HelloWorld Taa'lidl error 1a 9 Wndiunns execute Tulsunsufvinle
MeA1d9 java aueadialwa Gl

java HelloWorld

uarfar'ld output Feduiuluawi 1-3
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Tunns execute ‘I:Jsunsu‘lfutswgﬁ"hfld .class munoialWa (Gowsiinndasiiwadifan) i
1& compilerAagiaséing error Muanii mlnWalitaa (java.lang.NoClassDefFoundError) slavitiiu
1

WINDOWS' system32 cmd.exe

E:“hcZ221Book“source*>java Hellollorld.class

Exception in thread "main" java.lang.MoClassDefFoundError: Hellollorldrsclass

E:“~bhc22i1Book\source’

aquldiunaurasnisiientdsunsuiilu application
1. compile daA&9 javac audiafialWa wianduuuana

2. execute fad9 java mudadalwdiaasifiuuanale 9 davine

msdisuldsunsudddu giiauaisiddradung (comment) Aomsviuzasidsunsuiidiaudu

'
o o o = ad

WaliginTdsuasu 'l wiagatuaudy winladeignslifgneas lunisidiau comment e
A1 Java tu dinsvin'ld&asia fAa

1. astld //
2. asld /> ... %/

astatusuuindoiu lun1sls comment T6laiAu 1 ussiia @runsldlunuuiizas §ldanse
fazld comment l6unnninuiivussvia ws comment davatnalutazasvang /* ... ¥/ winilu ¢v
dratitvarnnrsinTudsunsu HelloWorld unidisuluiéiea comment

// My first Java program - HelloWorld
class HelloWorld {
/* Java launcher will call this method (main).
This will display a message to the screen.
*/
public static void main(String[] args) {
System.out.println("Hello World");
}

}

Asa519Tlsunsu Java iy applet

Tunsi@iauusunsuiiilu Java applet duisazdasiiindagadiviian 2 TWa dondeluiuda Java
source file uazdn'lWanilodia HTML file isaasuniiau applet Lan q Advdianulilds web
browser wilaudunsdiau application Aauniini

//my first Java applet - HelloWorldApplet
import java.applet.Applet;
import java.awt.Graphics;

public class HelloWorldApplet extends Applet {
public void paint (Graphics g) {
g.drawString ("Hello World", 25, 25);
}
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Lﬁaamn'jjmsﬁaoms applet & uiunisaedanulalds web browser Forfuisdedasiioian .
wravilanhalinaunsaudavianuiii daaslinisarananaasdnid (inheritance) 7
Java filvidaansifinedn extends Applet mivaunavuay class HelloWorldApplet tsrasdolina
fvngaziduaiicAunsaiavasnaduifuas Java eaull andenilenunelalalunsiliau applet
2a9isnauiiifia method paint() Goiflu method Mvinnsnadiaanuasuu applet dran1s3anld
method drawstring() a1n class Graphics Tusnuniafifua’ly annedoedl

g.drawString ("Hello World", 25, 25);

ia complle Tilsunsu HeIIoWorIdAppIet feaAd9 javac udnsnAsunsaiiag execute applet 16
grams3an HTML Wailidiautiu ot

<html>
<applet code="HelloWorldApplet.class" width="200" height="80"></applet>
</html>

san1sly applet tag Tu HTML 1Wdwsandunisidtianas Java fly\la‘ﬁ compile warTugruzag
field M%a code uazinuauuinauAIIvas applet Tu field N%a width uazaue (g9) Tu
field MZia height

A5 execute W& HelloWorldApplet.html Asunsavin'ldgranisldade appletviewer augada
W& 15Aazlé output deil

=

Applet

Hello World

Applet started.

asutiunaunisiiinutilsunsuuuy applet

1. &519 Java source file aaen1s extends Applet
2. &579 HTML file #ifi applet tag wazdiayanardgylunisuaay applet fa (1) class file uag
Java Tdsunsu (2) vuneuag applet — width wag height

aznduIngIdnisidau applet Anafontlondoanniii lEAnmdeTaseas1os ABINTTN
Java 1usaunisaanuuu wagnisiaanld class syuluddoinatinuasdisnisld method 61v 9 0 Java
i

n15.2iau Java program eau EditPlus

datrvuasldsunsu HelloWorld Java 1/|m"l,mmuumunauumu‘mmmaonm:mwum“tumsmuu
nadwsldannns run Tusunsud Humwdenaw ’iunie Dos Window éinisidasnisiiasidiau
Tlsunsuialiuanonadng wia damuiiilunimw vy azdald Operating System isassu
nsilauuardediayafiiiiunmlne 1y Windows e q Aasetivaiianuinalamaniy deay
fona'ldann@1in Thai Edition wia A3 ‘Ine saving weAsi OS wate 9 feanlvifinnsilauuay
fediayafiliunisInasiumedasniedu q 7'lild Dos Window lumisfadunmsidiaulalsunsy
Java v 9 dwndfuiiazdasfidasmelumsuaanariauisaldldvieniming uay
Mendvnae deiuialinisilaunazaetiayaldlaivam inauaraedngs iavidanlyd
Text Editor Msaviunim’lne wu EditPlus (fi Text Editor wanadinsasiumening usdisazya
flatawny EditPlus wviniu)
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n'auﬁ'ul,ilw“laam EditPlus un@adelutadasiiislilunisasiaTldsunsudianizn Java WRaufau &9
sunsaiaglil download un'léiann www.editplus.com Tusunsuaaditilu shareware Afiangnsld

uLiavud 30 ‘Kuué“omnﬁfuﬁmﬁaom‘innsmﬂ'\zhr;l“tﬁﬁl’mﬁ'mao'iﬂsl,l,n'sum'msmﬁun FoAlaiung
win'lsidn lla install BausaaudlrAlvein'ldly menu Again Tools

Project Window  Help

m F

S —— IMI File Directory. .. E

MoWworld  Spell Check +

staticy pocoed »

sterm. oL H
Sort...

Configure User Tools, ..
ser Toal Groups »

Compile Java Source File  Chrl+1

Execute Java Class File  Chrl+2

\dan Preferences

Categories
- General AR | [ efault [edit window]
Fontz
Calars Font Font style
Frirt |Tahu:-ma |F|egular
—I- Files i}
Settings & syntax {} Tempusz Sans ITC Bold
Templates Terminal ltalic
Project i) T_hiu::kheau:l Bold Italic
. Tools )} Times Mew Roman
User tool H Traditional Arabic
KSEI; DD; ) Trebuchet M5
enboar () Turga L ) ; -
Spell checker B Tw Cen MT anguage: | Thai
Toolbar H Tw Cen MT Condenzed
H Tw Cen MT Condenzed
H Typewriter
(} Verdana BaBhyyEz
{} Winer Hand ITC
{7} Vivaldi
'n/ k. x Cancel ? Help

click A Fonts uazi&an Default (edit window) a1n Drop-down menu tuztasiifa Area La5ausn
Widan font Aanunsaldaixine’lé iy Tahoma deviulusy w@sandrAGuvinludneay

wiendudu Output window
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Categories
= General CTEER | Clutput window
Farits
Calars Font Font style Size
Pririt |Tahl:lma |Hegular |EI
- Files | O IESIE N - | ElN - |

n&9a1ni set Aty editor wag output window Gauiasudy 1Adasun set 14 EditPlus 54n
Aun1s compile way execute Tusunsulunm Java Budualanis click i User tools Tu

Preferences uasnailu Add Tool>> ikaidan Program

j Group Mame...
Add Tool »»

Remove

Groupz and tool items:

| Group 1

Help File {*.hip)
HTML Help file {*.chrm)

yal W kKeystroke Recording

w@saud ilddiayadodiatina iy

Menu Text: Compile Java Source File
Command: Anganw'la install Java 13 vy c:|j2sdki1.4.1|bin|javac.exe
Argument: $(FileName) \danann drop-down list

Initial directory:  g(FileDir) \danann drop-down list

wiauAulsiaTaoviane v luzag Capture output

N |

Group Hame...
Add Tool >3

Remove

0L

id
=

e Ll

Categaries Groups and toal ikems:
—|- General |I3r|:|up 1 j
EEE?S Compile Java Source File
Frint
—I- Files
Settings & syntax
Templates
Praoject
- Tanls b er test: |I:|:|m|:|ile Java Source File
User taols Command:  [c:\2sdk 4.1\biavac. exe
K.epboard
Spel checker Argument; |$[FiIeName]
Tookbar Initial directory: [${FileDir]
[v Capture output Dutput Pattern. ..
[ [ Prampt for argurnents
-
o 0K ¥ Cancel « Apply

7 Help
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@3 i ln EditPlus 33nn15 run wda execute Tsunsuiilé compile Bausaaudn
éranisnailu Add tool>> dnmsvuils wiandulddayanuiudl

Add Toal =

Remove

j Group Mame...

IER

id
=

Categories Groupz and tool items:
= General |I3r|:|up 1
Fais Compile Jawa Source File
Colars Execute Java Class File
Frirt
-1 Files
Settings & syntax
Templatez
Project
- Tanls Menu test: |E:-:eu:ute Java Clasz File
User tools Command:  [c2sdk 4.1\binkjava.exe
K.epboard
Spel checker Argument; |$[FiIeN amef aE =t]
Toolbar Initial directory: [$(FileDir]
v Capture output COutput Pattern...
-
-
0K

KN ENEN

X Cancel ? Help

[ Prompt far arguments

WavimnadvBausaandi tinailu OK wavinnstiudinadeiisasieulv EditPlus 33n

wasidialéldaunas'wa HelloWorld.java éaamsiniaanuiidunnminadintdulseion

System.out.printin(...) tuludiatoil

class HelloWorld {
public static void main (Stringl[]

args) |

System.out.println ("Hello World! &fa@ia¥u Tanianqluii");

}

< . > a . < < vas o o o &
1374 compile shansna Ctrl + 1 wagtila compile t@3asnAaglasudianinuaeniiu

Compile Java Source File
Mormnal Termination
CLtput completed (6 sec consurned ),

nAIANATWSIA run dransna Ctrl + 2 AL lANaawsaInLiu

¥
8

g o

=0
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---------- Execute Java Class File ----------
Hello wiorld! aTadimsu Tanifd o Tuid
Morrnal Termination

Cutput completed (1 sec consurmed ),

EditPlus flofi features 619 9 Snannnadimnausatiag set Vitalunisvinouzass'le vl
Jarusnunsanagdayariutinléaann help file 2a96 EditPlus tav uadiauasnlsd Text
Editor shaudiisuuauuzindndiviloda Crimson droflu editor Mliigiasiadldanale 9 e
wagusanay download laananane 9 Nlu WWW

funaasnen Java Tnadvsil

Java ilummAiAnduainaiseunzasuism Sun Microsystems Taafifunannmuniidain Oak
doflumelidanalu Sun tasusndeannd Sun 1awmun Oak uazldundnssazuile Sun Ald
11 Oak aanungaaadMiunIld wetliasannin davas Oak lafifldagnauual Sun 9
gaomfialmiliduaimil delusauusndlénaaasnarada iy Silk, Ruby, uaz WRL (Web
Runner Language) usifiaimaniialaildgnidan luilge Java Ananaflugiazasarmwni (W q 7%aidi

aglsiAmdaddy Aun a1n 2 wsaa.,"l,smnﬂ'maonmmum'uau)

Java flagjunnunaviane version we version agauad Java aasdiaussnaud da J125DK1.4.1
farugusafianiu version i 9 uay download 169 web site uad Sun Al61ATIAauniini

luunigadsaznvinanusindudadivua 619 9 2a9 Tusunsu daya (data) dauils (variable)
way Ansdszanana (calculation — evaluation)
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doya aouds na: n1suszuoawa

‘Iumm/laaautswawmmmmm‘la‘lmsawawumauam Java u“L’s‘Lun'ﬁ'sao'mn']smuuiﬁsu,nsu
mﬂauamﬂumtam LLau‘uauamﬂumanm agnaaadtiizullsunsusrradiayantiaee q 4

ndINAULNEEuing? gauagldnsude

o Agasdszndadiunds (varlable declaration) Afiufiailu integer uay floating-point
o A8madszmadulsnifiufiailu character uay boolean

o 3FasAnum (assignment) A1 lviduAILUIA9 9

o Msasvsslua (statement w3a expression)

o Msiszanana (calculation uag evaluation) AtAmAudindsuiingng 9

o nsudauwias (casting) ufinuaviiaya

O

msldfleAtunvadinaans (Mathematical Functions) 7 Java i
7iaya uaz 6auils (data and variable)

Taevilld1sdasnisa i aaInIadiadans 1y 354 + 45 * 12 1519inazldieiasdnLa

wiahiAlPdsAntunszay dG9idAauuuiiaasiiinldnseanmiudinarolunnsmaniu q adida

1 ldtnszanmiuiiAudaauiidasniswial sm"l,ﬁaowaaw'ﬁwaomsmmuu A e Uiy
o a &

AstisuTdsuasunAaniaLeas A6 9 mmuﬁnﬂuaumaonmnn LLEQu‘I/ILﬂ'l.I‘J.IBlIE\]LVI&']HGIEJ\‘)
L:ﬂumLnnmmmsaiaosumsﬂsumawa waa msawatldatinawatiey

forfulunsdautisunsy infedaslddiuwdsniuiidudayasiie 9 Aiadasldlunslsunana
mLtﬂsmmtﬂuﬁmam:rml,muuummmm (memory) mau‘lumsm uag compiler agifuginua
Fadiila fauawinle (address Budu uay offset) MiAudiayatiay Lﬂnmamvl,mwm?jummﬁvlm
Anua'ly uaenfiadiawiniy dayagnutvaanamuafinuasiaya wdn 4 da dayadiiludian
uay dayanililddiay uaazutiotian q ae'lldn 1u mmm‘mum‘lumLLﬂsmImmuuomnmaua
afiafifludiaaluwuuvas integer Aligusaianinardayaiiudianlusduuudy iy
double »3a float ml,nva.l"l,ﬂum'm,ﬂsu“l,ﬂ Luaammwaumnm’al,l,ﬂsvl,nu"l,éﬁ’uﬁmummﬂm ANATT
aanuuuAaIAEN Gutly Msiadayautiaduanialiludivisiiaggnasiagauiag compiler wag
compiler agWagludugidauidsunsuiiui

asdszaadiudsiu fiiauldsunsuaglddydnmwaila 9 A67 Java sanliild dedasatlu
nqenauad sia'llil

1. davtiududiadidnes (letter) w3a ww3agnune _ (underscore) wisa wvaguuna $ (dollar
sign)

2. @%agviunudu 9 mmmmn]u"tmm MBAMT GILR LAY érsuam:rmau q m“Lu”Lman‘hﬂﬂﬂ Java
(\2fu operator s q 1 Java lddedatnouasnis + (uan) — (au) * (Aaa) / (w19) fudu)

fratvuasfulsiigndiag

taxRate
pricePerUnit
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_timelInSecond
$systemClock
unit897

1laganin Java "l,ﬁaanLmniﬁcﬂﬁmmmﬁwﬁmumGT'JLLﬂs‘LﬁLﬂu Unicolde1 Lﬁatﬂmianm“lﬁn'ﬁ
aanuuudmulsiiulilaluaiewnidu 4 aas Gaaulidsunsy feanansafiazlddiualsiiu

A lnele aaﬁm({\aomﬁaﬁaﬁﬁa text editor Mis1dlunsiliau code favaanlilyd

M Inadie luuniluazunay 9 maamswﬁagwﬁmﬂsﬁLﬂumma"anm:nmﬁu alvdasianis
Weau waznsvinanudnlalutiiam'lésiaisiau

ToeialiliazBandudsitldmuuatinifutiayaziale ufiantledn variable wia identifier uag
identifier M311 fauewinlsAld (Iwunasdidnms) u,m'ﬁs”laaatjms;l‘tman'mumm"l,mnan
nua wiauAull dulsnaivuazdas’lily keyword wia reserved word 1 Java a3
Tdiou deiuanslumise 2.1

a15197 2.1 keyword

abstract const finally int public this
boolean continue float interface return throws
break default for long short throws
byte do goto native static transient
case double if new strictfp try

catch else implements package super void
char extends import private switch volatile
class final instanceof protected synchronized | while

Atnuaviaya (datatype)

Iumsﬂsumﬂﬁmﬂsmnw‘?\istuoﬁaonanﬂﬁmaoﬁaua‘lﬁﬁ’n fudsifudre denssenadiuds
Hu dasBududin ufiauaviiaya wavaudle dazasdiudls ausdluuuiddvuadod

datatype identifier
Taad datatype Aaufinuaviayai dmudssunsaiuld wazlunnwn Java datatype dulérs

dayanizeania primitive datatype LLauﬂauamﬂu reference (1513zynfiv reference Tuuniu)
Java Aimvualvifl primitive datatype 3nuuiedu 8 ufia deriuansvitiuluaisei 2.2

f1519 2.2 primitive datatype

datatype A1abug aula (bit)

boolean ANIATING 8 fidilu true wia false
byte fauilifiaanafia 8

short faulifiaanaian 16

int fauilifaanafiau 32

long fau'lifiaanadia 64

float faunfiaanadiay 32

double faufiaanafiay 64

char AIBNWT 16

Yunzay datatype au‘ﬂumﬁmummﬁmmmsmﬁn“tﬁ‘h,m‘hLLﬂsﬁ"LG"\ﬂssnm’lu‘iﬂSLLnsu flo
AU bit iAvilsARIITaLAuAIgY 9 16 0151917 2.3 uaaIATE19 9 et lalu
datatype %iiagin9 9

! fiau7 2 byte iasassunenAldduludssinasing 4 (Winld ASCII dofimnuaiiias 1 byte)
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a9 2.3 AriuAn'latuy primitive datatype 619

datatype AR AgvaAn

byte -128 127

short -32768 32767

int -2147483648 2147483647

long -9223372036854775808 9223372036854775807
float -3.4 x 10%® 3.4 x 10°®

double -1.7 x 10°% 1.7 x 10°%®

gsiratvn1slszndanis

int numberOfBikes;
float taxRate;

double interests, PI;
boolean yesOrNo;

char response;

Taevldvnwaun Tusuasuinas i s‘ﬁé’nmsﬁLﬁmﬂuﬁu‘%uﬁumaaﬁmﬂs LLa”a”LﬂﬁﬂuLﬂuﬁnms
m‘tummamuu 9 ﬁuamao vtuasUsemasudsiuiudruuud 8n3guileiiviata 9 autauld fa
asldie3agviane _ (underscore) tiludiuiiodi

int number of bikes;
float tax rate;
double cum gpa;
boolean yes or no;

Wetluaziatiu msUsznmadudsisaasidrintvinisarudiudsvinlddnatiu uwadeddeyiisady
agdasafladolunstsznmadiudsida nsdanlddigadoanunanazasdiayaidiwsiu
5295U vi3a (iuag 1 ﬁ'lma"laamsmnwagamﬂumsmmﬁumanm 1Al fuwilsidade
thsantiludidnes 1y @130 letterGrade wazdsdasnisiiuinsaiiuaiadasinisla dauils
12tu gpa wia cumulativeGPA ilugiu

asAvuam ifiudgiuls (Assignment)

n’rsmuumm‘luﬂumLtﬂsuum“l,ﬂmr;lms‘l?.ﬂ,ﬂ'sawmﬂ = (Funfiudn assignment operator) dofi

Anuwnedn " lianiveaida (rvalue) aviATavne = Yz/mu???umuz/maﬂmmm .

ghefia (value) zaniaFavyiate =" rvalue snansaiflu'lée Armei dauals wiaisylaala 97
ada &

fusamald @ Ivalue uldwmigdiudswing wszagdaafluiidudayalé (physical
memory) 1du

numberOfBikes = 2;
area = PI * r * r;
taxReturned = calculateTaxReturned (income) ;

el tadwudl

2 = numberOfBikes;
PI * r * r = area;
calculateTaxReturned (income) = taxReturned;

°Lun’15nmumﬂ'1°mnuml,l,ﬂsuu duasluyuuasadinuasa i ld iduduls 1A
snsafiazutonisAimuadldilusasuuy da (1) nsivuaalidudindsaaluditdsunsu
uay (2) msdvuaa lidudiudsitumedanisidndayaninsgiu (standard 1/0 channel) 131
agrnvinaNuinlansAinuaa tunuuindedunau iwneilunsivuasifdaian
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AsAnuna1idudrulsaraluildsunsuy

asAmuaa lidudulsiuaduunn wselaarinlddiuwlsaglifidia 9 LleanavaINnIslsTNI@
M tunsidisuTdsunsunang 4 Mdeduidiiasuldsunsuiuuasiidassiu Aaunaslde
wilsiu 9 ﬁoﬁtﬂuaoﬁyﬁ stqu‘viﬂﬁmsl,ﬁﬂuiymnsuLﬂu"l,ﬂ"l,eid'm LRLATAINGANITATIARAL
winfidiafanaratfindiu 'IngunsnG‘faathoﬁLﬁuﬁuamﬁﬁ%msﬂszmﬁmu,ﬂsw%anﬁ’nmsrimumm

Havdulvidudmudsmaiu

/*
* Variables.java - Variable decalration and initialization

*/

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

boolean booleanVar = true;
byte bytevar = 0;
short shortVar = 0;
int intvar = 0;
long longVar = 0L;
float floatvVar = 0.0F;
double doubleVar = 0.0D;
char charvar = 'A';

System.out.println ("boolean variable and its initial

value is " + booleanVar);
System.out.println ("byte variable and its initial
value is " + byteVar);
System.out.println ("short variable and its initial
value is " + shortVar);
System.out.println("int variable and its initial
value is " + intVar);
System.out.println("long variable and its initial
value is " + longVar);
System.out.println("float variable and its initial
value is " + floatVar);
System.out.println ("double variable and its initial
value 1is " + doubleVar):;
System.out.println ("char variable and its initial
value 1is " + charVar);

}

mfimummﬁLﬂuvajut‘i‘;ﬁﬁnﬁmﬂmnﬁ) anviuduilsiiiiu boolean ﬁomﬁmumm‘tﬁtﬂu true
1uanli Java siariavualvidudiunisene q fufaduagislddrianislddrdnesiusuanuiiia
T 9 wasdiuals 1y OL 0.0F uag 0.0D devianads Araasaudiiilu long Auasgudiiily float

Y
[

WRE ro)'waaquﬂﬁtﬂu double aua16u 1 ﬁtﬁlanan’lﬁ Java ;Sja"]LS']G”\aonw;‘lﬁmﬁLﬁmjﬁmﬁu 9
39 dosdniunazdasviniiavarzaeuisiilu float wag double ity twsgIndwlsidl
Afiailu float grfinnsAnuaal Java azmuniarindlu double 1sh3vdiasinuaaianuiinuadn
w5339 9 NMissiavns

Waawsuavllsunsu Variables.java

boolean variable and its initial value 1is true
byte variable and its initial value is 0

short variable and its initial wvalue is 0

int variable and its initial value is O

long variable and its initial value is 0

Madnaaufeafasha Inenduvidsinasu
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float variable and its initial value is 0.0
double variable and its initial value is 0.0
char variable and its initial value is A

N iunaui Java iiudayaludiudsiufinil (Mnazuaninamdu q Adusuuiiiaeaslifa
1n) azlddindsannTdsunsudiadiedinouu nndszlaauasnisdsenduasAiinuaa

long longVar = 0L;

szTlaaAiusruuuiigiunsaiasdaulédnuuunieda

long longVar;
longVar = 0L;

Us¥1aa long longVar; Tuflunsilsenadiudsiia longVar ﬁﬁﬂjﬁmﬂuvlong duilseiaa longVar
= OL; wutflunrsAiviuaal 0 Widuewas longVar (nwi 2.1 ugasdiviiunaulunisasivsuils
uarmsimiuad lidudinidsuas Java) msdsznmanianduiinues lidudiudstudssiaa
Wendu Malinisdau code Wanasguitaauazneindaiu WollAnsazduagfudigaiuasi

ANuAaLiuatnels z\’husnmmmﬂutammwmLﬂumsﬂsumm/mmuﬂs“l,unmﬂunssmmuunm
uavquaIdIad usdrfunniulifneayliivinvinwinlsidn dacinazu

double price = 0.0D, tax = 0.7D, returned = 0.0D, interests = 0.0D,
principal = 10000.0D;

llsunsu a%msamunmsﬂsxmﬁﬁLﬁumunuﬁWagiﬂuaznssﬁmﬁaiﬁdmsiamsa"lu 1B
ulRaurlas wnfinsuldaundastiadiulullsunsy

long longVar; longVar = 0OL;
| ??? | | 0 |
Uszaddiulsuiia long #ain unavaniuuae 0 Widu
longVar 4iv Java agaav IongVaruaauuaumawuawnl
wihaa i ldudlifidla 4 sunitiuAazfianun
al UUEANNAUY Avualvi da 0

AW 2.1 asAavuelvidudinds

°Lumsfi1j/1umm°lﬁﬁnﬁmﬂﬂfu m"L:J:hLﬂuﬁazépoﬁ'mummmaoﬁmﬂsmo 9 ‘lﬁtﬂuﬁuﬂ 150
snsanasAimuadazls AlatiAudnlsvail MatiduagAun1sldoruaasdinilsiu 9 vaie 9
AsTRavaadulainasazldmnulsialed mnicﬁﬁﬁanmﬂuﬂummau‘twmmmmnu Ly
dayaiduaaiilifiaanadon via dayaduaunfizanafion dednvamsalivariitiadu 50
uiluniazdasdaivranuiulillduasdayainagu range winla wdu dsidiasnistddduls
savfudayanifuaunhiiyanatannfauiabitiu 127 isdasiazdssaadiuilsdranisld
byte unun1sld int Husiu

iEsanazdsznadnlswsandunisAinuaa idudIuls vate 9 drlundivilsyiaa 1

int length = 2, height = 8, width = 4;
double angles = 30.5, distance = 24.50;
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msﬁsﬁzmﬁmLLﬂi‘lugmmuﬁﬁao“tﬁm"’éawmﬂ , (comma) fudiutiviudsaanannAu uazdauils
wiantuagiigfiaduaiafenduaaan s'lisgusalsendadindsargufiadulasredgnisdseanad
wuudl wau

int cats = 90, float tax = 0.50; // ERROR - mixed-type declaration
// and initialization

asUszaasulsbisndudasfiiuam viviud wasnusafazatrnualdniands 1y

double radius;
radius = 2.54;

aavangmslssnmduasAitnuaalusduuudnsduuuniie
int one = 1, two = 2, three = one + two;

Java sanlvfinsdsemauasAviuaauuuills asannin dauds one uay two fn1sAiviuadn
Gausagudl aolu nsdsenmduazinuaalidudiuis three J9vinladtaabiilyguila 9 aan
compiler w81 szlaa three = one + two; fluilsylaafifinisiszunananad one + two Aaula?

'
¥ o as

foinaAldanAulifidauds three sazwade Usyloa was nsdssnanaiiiatiululsylaalu
Tanasialy

A5 final Tun1sAuuaaTifdudIuis

nane 9 afaidainsldauneAnaanatgnsvinutasilsunsy 1y @raads PI wda Aaeiii
aglifinsulasundaste 9 lunasldululdsunsy Java feden user hisunsaminindlunis
Usenddiusle (reserved word) weta1lildTunuiilaaanie @a @13 final

ﬁ'lLi'l“ﬁluﬁvlumiﬂizmﬂGT‘JLLﬂiﬁ'Jﬂﬁ'l'i‘\ final ﬁattﬂsﬁu q aghignusadidnau 9 168 Wiz
asulasuanaluldsunsy wia msldauuilasiiieannnsiddayalmisiume keyboard ¢y
Tdsunsudratngnuaanalviiud

/*
* Final.java - Use of final keyword

*/

class Final {
public static void main(String[] args) {
final double PI = 3.14;

int radius = 2;
double area = radius * radius * PI;
System.out.println ("Area of a circle is " + area);

}

n&9a1ni compile wag run Tusunsu wadwsn'ldda

Area of a circle is 12.56

ﬁ']l,'suﬂé‘iuul,l,ﬂao‘iﬂsgnsu Final.java dhamsiuuaslidudiuas PI Tnai Foruiululusunsy
FinalWithError.java ii compiler asWavsiadiayacdonitiu

/*
* FinalWithError.java - Changing the value of final keyword

*/
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class FinalWithError {
public static void main (String[] args) {
final double PI = 3.14;

int radius = 2;
double area = radius * radius * PI;
System.out.println ("Area of a circle is " + area);

PI = 3.142;
area = radius * radius * PI;
System.out.println ("Area of a circle is " + area);

Wauavn1s compile

FinalWithError.java:14: cannot assign a value to final variable PI
PI = 3.142;

A

1 error

aaafunadedianiu error 1 Java Wasdnfiauwas daudoina error mnmmua viuay 14 da
mn*i‘ia‘uaoiﬂmnsum“l,msnn'ﬁ compile Getivuandiviaaiiussiai error fiaatiu sanludosiunie
i error anmwﬁmﬂummﬂ‘tumnamm"l,ﬂun"l,ﬂﬂmnswuaom"mem‘uu (Laigiav&eaian
AumusIsiaiiLiAe error)

1514 final vinTviTdsunsufinnuulugwaziuasunieiu mmwmmuﬁamﬂﬁulummmﬁﬁiﬂ
&1u150vi1'L6 vinlinsaanuuuwazrWeiunTdswasufluldléasias asdafawarnnalratinduain
M TUsunsuLuasiag

°Lumm‘?om‘;ﬂszmﬁ€hI,Lﬂss"\aomsiim'ﬂ’/’i@amn 9 vi3a ATLENINA 9 1y szagneannTanludo
aaind deliaTaadssananvindu 149, 600,000 Atlawues (1.496 x 10%) w3a nsAuaAIag
wauavdlannsau (electron mass) GofiALdnuA auauaIIATaalsTINafiALYinAY
0.0000000000000000000000000009 A%u (9.0 x 10%%) I AzITaviTldAInsTdNsUsTNATY
sUuuvaasnIsAIuarINIYINeN@I&aF (scientific notation) 2du

final double sunDistance 1.496E8; // 1.496 x 10°
final float electronMass = 9.0E-28F; // 9.0 x 10728

nwiﬂssn'\ml,azri'mum'\‘lugﬂLtnnﬁm‘lﬁmsuaotﬁu Lay n'lsvﬁﬂw%aﬂjsahuvh"lﬁdwu‘Eio‘z’iju ]y
fndensisdasdaulssTaatunisiuuad Ay azasdiaansau Aldnanfedndudoil
Auediv 27 drimihsegawneluu (TdsunsuasdiuluaiiGacild) dvdsudinu code wwag 4
asamuaa lidudulsmaniisranmsidinuiduigadandunsfiaua (Hauldsuasuléitiu?)

a1y uaz aawmaanistadviu (life-time and scope) aavéinuils

ndvnifimsdsemalddiundsle 9 Wwldsunsy muﬁ;mmﬁazﬁmaumm wiaangnsldeuau
ansaznsdszaaiulsuasdidiautilsunsuiay Taamlldudsasiiangnsideuauiiian
(block) Méuwlsimartulingad Gvazadluiazasvung {3 uldsuasudiadivsalail

/* Scope.java - Showing scope of variables */
class Scope {

public static void main (String[] args) {
int x =5, y = 8;
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System.out.print ("Value of x is ");
System.out.println (" Value of y is " + y);

{

int x = 45; //error x is already defined
int w = 89;
System.out.println ("Value of x in brackets is " + x);

System.out.println ("Value of y in brackets is " + y);

}
//error w is out of scope
System.out.println("Value of w is " + w);

}

luAwiuauatudrinlusunsu Scope.java ag compile ‘Lisnu wlasanwvianagavatinIfof
compiler Wav Aa (1) fuals int x Talinsdszmalu main() udr uag (2) dauils int w 'li'ldagiu
scope uaviuLad 49lunida block Mfin1sdszns int x way int w

Scope.java:13 x is already defined in main(java.lang.String[])
int x = 45;

A

Scope.java:19: cannot resolve symbol

symbol : variable w
location: class Scope
System.out.println("Value of w is " + w);

A

2 errors

Tundu tdu C++ nsdsyandaansiu block Tuidrasinlsifidashduaiuisavinle iaelaid

@ o &

Waulula q (doniiuluTisunsu Scope.java) wei6? Java w9'liaanlvifinnslsenadiualse
fowdiinazaslu block TwidtauiuagAau

aavunglusunsudatnedndivile
/* Scope2.java - Showing scope of variables */
class Scope2 {

static int x = 8, y;

public static void main (String[] args) {

{

int x;
x = 5;
y = X7

System.out.println("Value of y is " + y);
}
y = %x;
System.out.println("Value of y is " + vy);

}

o

Tulsunsu Scope2.java n&9anii compile WundIaldnadnisoil

Value of y is 5
Value of y is 8

azuiudn compiler sanlvisnutatiiwszdiuds x Tu block dulufinmsdssmauaziinuamiacng
fuugal uaz dunds x Tu scope druuanfinsiviualvicilu static Goifludquilsn Java Banin
class variable dutiugadsvaasielailasiudsifendu iwszasdunmsdinuaa tvidusiuds y Tu
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block duluagideruassdiuils x agdulu uarnisitvua idy y dnafedruuanioldeizas
class variable a1 x

wnaavn TusunsuattvdnTusunsunils
/* Scope2vl.java - Showing scope of variables */
class Scope2vl {

static int x = 8, y;

public static void main(String[] args) {

{

//int x;
x = 5;
y = X;

System.out.println ("Value of y is " + vy);
}
y = %;
System.out.println("Value of y is " + y);

}

lalsunsu Scope2vl.java udavnsaaanis x fudienitldlsendnau method main() desiawilu
8 éotfunsuldaudruad x 1u block duluvinlvidraasdiuls x ludrargada 5 uadwsuasnis
run Tdsunsuiidelaatranaianivli da

Value of y is 5
Value of y is 5

aavnNgdndatnenile
/* Scope3.java - Showing scope of variables */

class Scope3 {
static int x;
public static void main(String[] args) {
int x = (x = 12) + 8;
System.out.println ("Value of local x is " + x);

}

Tuldsunsu Scope3.java ﬁtswﬂszmﬁmLLﬂsaaaGT'Jﬁﬁﬁ'amﬁauﬁuﬁa X Taaiginded scope atilu
class Scope3 wazdndintlell scope atlu method main() uaziiia compile WULAINRANET L6
Aa

Value of local x is 20
FAauiiiAatiuda duds x §a1a7 Java ihantlilunsivuadizasilsyian int x = (x = 12) + §;

Walviiudn Java Miduds x §'luun3edauias code uiiaainuad iduduils x Mas
druuaniviilu 4 f9Talsunsu Scope3vl.java Miuil

/* Scope3vl.java - Showing scope of variables */

class Scope3vl {
static int x = 4;
public static void main (String[] args) {
int x = x + 8;
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System.out.println("Value of local x is " + x);
}
waviiia compile 131595731 Java Miduals x Aaglu block duluwwszin compiler Wavdiae error

Scope3vl.java:8 variable x might not have been initialized
int x = x + 8;

A

1 error

Wialiinns compile Wus3oud'la code Tnsidaiuanslvitiulutusunsu Scoped.java
/* Scoped.java - Showing scope of variables */

class Scope4d {
public static void main (String[] args) {
int x = (x = 12) + 8;
System.out.println ("Value of local x is " + x);

}

Tisunsu Scoped.java (luTdsunsudienfufulalsunsu Scope3.java iigsusinaunisilssanac
wilsfiagdruuanaan uaziila compile uaz run wadwsnldAAanadanwsdindldantldsunsu
Scope3.java usifnasnazliuilain Java tiduisdaluua3e 4 Anasldau code Willudoiiiiiu
TuTasunsu Scope5.java (esautifaruasarusamelainaylsaziinliudrfinng compile)

/* Scopeb.java - Showing scope of variables */

class Scopeb5 {
public static void main(String[] args) {
int x = x + 8;
System.out.println ("Value of local x is " + x);

}
compiler AagWavele error

ScopeS5.java:7: variable x might not have been initialized
int x = x + 8;

A

1 error

Goufiu error Anflaufudu error AAniuaina1s compile Tsuasu Scope3vl.java (1ws1einéd
wils x de'luifidArnuale q Lae) aasungansiatinanily

/* Scope6.java - Showing scope of variables */

class Scopeb6 {
public static void main (String[] args) {
int x = 12, y = x + 8;
System.out.println("Value of local y is " + y);

}

o

do'ldnadwindaainnis compile uay run §oil
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Value of local y is 20

asdszaduaziuaaLuuiaunsavinldmwse x diunisavuasfauiiazgninanlidlunns
Uszmauasritvuaa vdudinds y

AsUszamauazAiuaa dudulsle q ffuazdasdfisionisld wasuauiaauadnisldaua ol
Tunsimuadla 9 WAumulsTudenihunaivuediuludmuasiuasazdaficagual ia
fhunsanazvinnsdszinadtlddaunazinintdlunmsimuuasmlidudiudsau AaLdudateniu
Aauniiil

131ATINRBaY Y scope Tudanuyau q 12U scope ua9 fulsiAartiasdu method, class uage
wlsluganugzdu 9 1/|au“lul,uam‘mLi'r»:u”l,mwmm‘lunmma 9 "Lﬂmam”l,mwmml,saauu 9 weRTUAUAN
Wwidndulsgauvaandy 7 wuuda

class variable

instance variable

array component

method parameter
constructor parameter
exception-handler parameter
local variable

NouhwnNE=

weits e luiiaosasuuuda wuuil 1 (class variable) wazwuuii 7 (local variable)
Asasvilsiua (statement and expression)

unm Java iszlaa (statement) azdiagaudiraiaiasvane ; (semicolon) La@uadvfiataiuans
Wiviutl

int priceOfBook = 125;
float taxReturn;

iy hidnduagdaodisulseiaaliaumeluussiawiio wirtddgydacfivaiaovianeg ; davinaaua
Ldu

int
priceOfBook

125

Java azuadniiATasning ; Léma‘Ims;l“humua'nﬂsviﬂﬂuu 9 a”ﬂutuamnussmm waTiaN Feufida
asidiaudivinliaulédne ﬂammﬂumm uazgduanunsafiavg code ldnasidediu d1ida
aa9g code nnTusunsuiind

/* Scope2vl.java - Showing scope of variables* @author faa
xumsai*/class Scope2vl{static int x = 8, y;public static void

main (String[] args) { {int x;x = 5;y = x;System.out.println("Value of
y is " + y);}ly = x; System.out.println("Value of y is " + y);}}

ANSulieu code ‘lﬁﬁsﬂunm?’immuau auwléde azvinlrinsWaiutdsunsuduldlédraalnu
Haduasiluisansumuszuuaina slwuuAmungaiudainnstantin (indentation) wivalvinns
auvin'lédng waruasqudtanau deldsuasudiadiovats 4 dAuaaslviiunauniini

Expression winadivilsyianlunim Java 1‘7i“l.6“1%“1|m'a'ﬂlau'?u'haej‘lugﬂunnﬁ"l,éﬁ'mum% L2y
Uszlaaluzasuasnmsdnuaa tidudiuds Usslaaiidasfinsdszananalusduuusie 9 tdu asg
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Uszanananmvduadianadgns (mathematical evaluation) avsdszanananivetunssny (relational
evaluation) flugiu

msdssananamadtuadinaansiiu & operator Aldagded Aa + (wIn), — (au), * (aew), /
(113) uaz % (MamArdmdaanasmisdaaatidu integer) Tusunsudratvdaluduanois
nsszananauadiiayadin operator ufiasng q Aldnande

/* Operators.java - Shows mathematical operators */

class Operators {
public static void main (String[] args) {
int i, 3, k;

//generate random number between 1 and 10

3 =1 + (int) (Math.random() * 10);

k =1 + (int) (Math.random() * 10);
System.out.println("j =" + J + " and k =" + k);

//evaluate and display results of math operators

i =3 + k; System.out.println("j + k =" + i);
i =3 - k; System.out.println("j - k=" + 1);
i =3 * k; System.out.println("j * k =" + 1);
i =3 / k; System.out.println("j / k =" + 1);
i =3 % k; System.out.println("j % k =" + 1i);

Lﬁaamniwms"\aomsﬁamamﬁomsa%wﬂsvﬂﬂﬂu,axm'sﬂszmawaé?umﬁma]n dineTuTisunsu
@9 uasn laldidasialunsaiednanilinuuudaTul@d deedasiiadiindinida method
random() ‘Vlil'l«’ﬂﬂ class Math (fiagjTu Java w&1) method random() aza3519A15¥1319 0 — 0.9+
wadne afida Addgada 0 wazAmgegada A1lng 1 we'livindu 1 (a1 n 1a 9 agludaulad
2> 0.0<=n<1.0) ma“meuua'Jmﬂmmumﬂ 10 udiuan 1 Aaglérisznine 1 - 10
uaomnuumnmuummm i 6hansld operator sine 9 wianouaneA1AvN 6 lSaniinaa uay
Wia run Tdsunsunadwsiléda

3 =5 and k = 2
4+ k=7

j - k=3

j * k=10

j/ k=2

j % k=1

uagtilavanniiald method random() tflugnidn dviiunis run Tunsazaisnazldnadwsnana
2 AU WIaunna19AU

Operator §au 9 Awmfiaudunmisaiwia MeduadinmansAndguiaalaoiyll aniu % Gedlu
ASULAMAINATINS integer

Uselam
i=3% k;

azinaAzasiinls k Aa 2 liwisaruaseiuals gdofianilu 5 wdnAuianilgannaismsts
(T9fida 1) Wa'lduadrAradladiAuliluduis i saly

Tusunsudiatvsaldiuandonisaimuaddiadayaniia int uaz double
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/* Operators.java - Shows mathematical operators */
import java.util.Random;

class Operators {

public static void main (String[] args) {
//do the ints
int 1, 3j, k;

//generate

Random rand

random number between 1 and 10
= new Random() ;

3 =1 + rand.nextInt (10);
k =1 + rand.nextInt (10);

System.out

//evaluate
i=3 + k;

’

R
Il

| G R W A P W )

NN NN

o N ot

’

.println("j =" + J + " and k = " + k);

and display results of math operators
System.out.println("j + k = " + i);
System.out.println ("]
System.out.println ("]
("3
("3

’

System.out.println
System.out.println

’

oA
I
+ + + +

i)
1) ;
1) ;
1) ;

o N ot

’

//do the doubles

double v1,
//generate
vl =1.0 +
v2 = 1.0 +

System.out.
v3 = vl + v2; System.out.println("vl + v2 = " + v3

v3

v2, Vv3;

random double between 1.0 and 10.0 (exclusive)
rand.nextDouble () * 9;

rand.nextDouble () * 9;

println("vl =" + vl + " v2 =" + v2);

)
v3 = vl - v2; System.out.println("vl - v2 =" + v3);
vl * v2; System.out.println("vl v2 "+ v3);
v3 = vl / v2; System.out.println("vl / v2 = " + v3);

Tdsunsu Operators.java U&adaIatNIADINTATNUAAT LAY ANTATUIALAIE operator ating ¥1e 9

M10ﬂ1uﬂmﬁﬁ1aﬁ5Tﬁﬂﬁuﬂuﬂ?ﬂﬂWiﬂTMuﬂﬂ1IMﬂﬂﬂ]uﬂ5IHQWJQUUHWSNTNﬂ1uﬂﬂdN

(random) a1n method nextInt(max value) 49 method flagritvuaafiatsznine 0 &9 A

Amualu max value usi'laisiney max value mﬂﬂfioa'ltsmaanjsma“aswﬂ'\magsvuawo 18910
wfdaguin 1 induaiaannnisisanld method fidha deRldarnua'lilutdswnsuy

L'nmmsafiam‘fl aulsylaaifinsdsynanalusduaslsyloaifivaradiudslulsylaauiafule

AucnaeNNil

/* Operatorsl.java - Shows mathematical operators */

class Operatorsl {

public static void main (String[] args) {
int a, b, ¢, 4, e;

b =1+ (int) (Math.random() * 10);

c =1+ (int) (Math.random() * 10);

d =1+ (int) (Math.random() * 10);

e =1 + (int) (Math.random() * 10);

System.out.print("b =" + b + " c ="+ C);
System.out.println(" d =" +d + " e =" + e);

a =Db + c - d; System.out.println("Value of a is " + a);
a=Db * ¢ - d; System.out.println("Value of a is " + a);
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a=D>b / c * d; System.out.println("Value of a is " + a);

o

wadwEnlga1nnls run da

b=8c=2d=6e =25
Value of a is 4
Value of a is 10
Value of a is 24

asiszanana

Wafismulswaramlunsisznanauasilssiaa arsutu (precedence) aavaisdssuianadl

v v '
v oS A

anuaAgyiui viviiAtliasunanngduuuaasnisdszananamuduuay operator 619 q da16un1s
Uszananailiwindu (Aau wia nds) dodluldenuarduiuaasnisdsznananiunguasnis
Ussnanan s uAdiaAI&as aun1sen 2.4

71519 2.4 Operator Precedence

Operator gungu AsUsvInana
Q) [, ., postfix ++, postfix -- dieldun
unary +, unary —, prefix ++, prefix -- a1 Ll e
(datatype), new dhe'ldan
* 1, % dheldun
+, - dinerldan
<<, >>, >>> dinerldan
<, <=, >, >=, instance of el
==, 1= die'ldan
& die'ladun
" dhelidan
| dheldun
&& die'ladun
|| dnelidan
: dinerldan
=, +=,-=, *=, |=, %=, <<=, >>=, >>>=, &=, |=, A= a7 1l

o o o -
asudssunanadayaniidu integer
msﬁszmawaﬂﬂagaﬁtﬂu integer ﬁwum”Laiﬁmwa@"wﬁ’nﬁauaz"Lﬂaﬂ dlunsidszanana
wilauduriisaadawin luimnademanidearduauaasnisdsznananiuagiuufiauas
operator Mldlun1sdszananaliu 9 11y A1TAALRTNATITANT vinAau Nsuiauagn1sal statement

50*%2-45/5

avldwadwsda 91 doldunannaisinal 2 lilge 50 Aaundvaadudian 5 liwis 45 ialdudy
Auawadnsnld'ldauaanannnadwsuadnisnel 50 Au 2 dGefiavindu 100 - 9

wadisdasnmisiiazlinisdsvnanaaglusduuudu AvdasnsisAliaduiudidivuea iy
dusdasnsnazlinisamfnnau lulsylaafiudauntindAdiaulnidu

50 * (2 - 45) /5
Fofidvindauduilseiaa

50*-43/5
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wagdiAwvindu -430

Lﬁaamn'j'\m;ﬂszmawaﬁa:gaﬁl,ﬂu integer Taaawizmsmsiu iaghifivarmdalvivinnnsms
salimdlaufiiniaanisduin iy dusuan 4 ldws 9 1Aagld 2.25 wadiiunisuséae
integer 1u Java uduadwsfiisldannnsmistiasiu 2 windu 5aglidldee agldusdiu
Ravgaatngsialail

5/2=2
125/4 =31
3/9=0
15/15=1

us Avas légaanisld operator % Folduanalutusunsudiatnonauniing wiadadiatne
AsuLAreialyil

5%2=1
125% 4 =1
3%9=3
15%15=0

Tae llwinAwuiunazdseawan ﬁa‘mﬁ“lmiﬁiamst‘i‘mu'iﬂmnsu FnazduauluiFasuasnism
LA Msamsmmwuaamammﬂu integer atv'lsAauBasmanfiinagwalld1ldnaaasvin
atnvNLENa d1ud Java uum'smLm:rmmsamaum“lmnuwauamLﬂu double w3a float éiael wel
°lu1/maz1na“b°lwgmu"l,mmmaaomn'ﬁmaaaau@Lao (lasanninguinuiastonas liviuls laani
aavAmsArandayaniiu double wia float wae)

°lums|,1|uu'iﬂsn,l,nsuuuml,nuwaua"L’s‘lumLLﬂs gatfunistszananafdasvindudndsmartiu 1y
mmmsamavmuammmﬂaammuammu (vat) anneuils price uag rate drdaudsfosas
1A5UNITAINUAAITULS AR LAY

double price = 120.0, rate = 7.5;
double vat = price * rate;

aavIng Tusunsudattnslssnanadiadayaiily integer

/*

* Integer.java - Integers calculation */

class Integer {
public static void main(String[] args) {
//declares and initialize three variables
int studentNumber = 40;
int teacherNumber = 30;
int totalNumber = 0;

totalNumber = studentNumber + teacherNumber;

//display result

System.out.print (studentNumber + " students + " +
teacherNumber) ;

System.out.println (" teachers = " + totalNumber + " people");
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Tilsunsu Integer.java (flunisuaasiianisArmiavinaizadnasINuaduIuiindns
(studentNumber)uagag (teacherNumber) annisziaa

totalNumber = studentNumber + teacherNumber;

dofunaunasnisdszanana anaya'ldasn 4 da Java iaraiAnliludiuils studentNumber
uazAAn1iludiuals teacherNumber snsaudunasinawadwsnlaliiuliludiuals
totalNumber sinunta3asnune = (assignment operator) aadgaIwi 2.2

| teacherNumber I
| studentNumber I
\ 4 \ 4
40 + 30
totalNumber I< I 70 |

AW 2.2 59N integer Faada

nsuanIRadns7ldannnstssananalddontinaaiiy inaeriunie System.out.print() wag
System.out.printin() Usz1aa

System.out.print (studentNumber + " students + " + teacherNumber);

azlinadwasa ATLALTI lududs studentNumber aaéine string Aifiailu "student +" au
dhaanAuTiluduis teacherNumber Tuussviatiendu navanniuilsyiua

System.out.println (" teachers = " + totalNumber + " people");

Aazlvinadns Aa string MsiAwilu " teachers = " augaaA AL UGS totalNumber e
& <

¢ie string Afia iy " people” dadianuudifonuafazldnadniiuanlldontinaadoil
40 students + 30 teachers = 70 people

A3 "anuea” :nnma%muémuuﬁtﬁmmnmsﬂ;xmawmaa Java AutaTaenang + lunisld
Uszlannasmsuaadna (System.out) dayale 9 Nagluiaiasnang " " azgndelidontnaa wadn
tHuduilswiadszlaafidasiinnsssananadn Java agvinasdszanananauialilérigavinai
fusaazvaanluniinaa‘le tdu

System.out.println("30 + 45 = " + (30 + 45));

ﬁoﬁqnﬂoaan“l,ﬂfjauﬁa "30 + 45 = " mudiaArzasNslsvinanavadlsyian (30 + 45) defida
75 adviunaansnaslldovtinaada

30 + 45 = 75

wauludsglaauasnisuin 30 Au 45 Afisudrdgyiwszda’lidfl Java Axsuaanatily
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30 + 45 = 3045

asladuilunnsuan Java WivinnsaumamAizaslsslaaitiu q eiliawzlulsslaaiild
System.out 1iniu drunsdsznananiay 9 Avienudy eddluiuiiiwszin System.out Az
A q Adluaglduagaedlifinnsauiale 9

ann@n‘wm(s”\awi'lQwsnanmimmuﬁo‘lﬁﬁnﬁau,ﬂ's WANUsaAiasasvlsEilaa ldwmiiauduiie
ravinunAaunting 1y total = total + value;

P

daadidisunwunulslaadinan widatadiaulaaad

| value |

| total |

Wi 2.3 amsRuA BidudwlsEhy

'

szTlaaviusruuudaunsanazidaudnuuy'ld delifa
total += wvalue;
w1 ldieagvinng += lunsasvdseiamuadts we'ldnadnatdutdaiduduillssiaanaunting uay

aanalunsidiauas (Gowiinazghiinnieu) wudmdunisissananadie operator fdu 9 153
Asusaz 1R Aullé aan'laasl1ilu a1 2.5

1319 2.5 n13ldl operator 619 9 sUAUAITAINUAAN

Usz1lamsatcing Usylaai'ldnadwsivisiaudy
sum = sum + count; sum += count;

sum = sum - count; sum -= count;

sum = sum * count; sum *= count;

sum = sum / count; sum /= count;

sum = sum % count; sum %= count;

AsAvuarwuyilisnduazgasvindudindsvindy aunsaiasvindudraeiiau 9 16 1y

total += 4;
sum += 1;

o o

flodl operator Misan1salildTan'idasdaarlunsidisuninanaiin 1y 5N v3a aafiay

'
=

1ilvA1 dvdseiamsiatng

count = count + 1;
value -= 1;
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Wosavllsslaaiiiuduuuvinnsiiudnazana fazniloel auaIdy aunsaiasidiauln
Aan15 e operator ++ wag operator -- ladvll @a

count++;
value--;

aumunmmmaomﬂwumtwuou,ﬂvmaﬂ'ws'm‘hjmsawmﬂ ++ gundesualsiiu LUt AUAN
dasnisand1auniled nAldeTasuing — aundediudniu nEannsdauuuuiin ans
wleuuuw postfix (postfix notation) gdorflunsti operator eundvAILls uay Java aanlifing
wasaamﬂﬂmwuouwuomm-\uu mmmaomstwwsaammmﬂmmuom isagliifaacia
Alduaaonislinauniind iy drdasnisiiniiazaas inAdauiu

total += 2;

wazddagnisaniazay wiAdauilu

total -= 3;

Java €iufi Operator dnsutisiiisnaunsatdantd lunisdssananadindrfiviviunauuasnis
dszanana IAsazvinaylsaau aglsuae svilsslamdlatinveialilil

int count = 8, wvalue = 5;
count = count + value++;

§ua9qLAYN 9 1TAa1auaninilsy Tﬂﬂﬁtﬂumsmnmmaoﬁmﬂs value vihfdududs count wiaudu
AsiuAiAuGIwYs value Santloan wetssuialiinaslsldsunsdszanananau count +
value fiau w3a value++ fiau uasNaawsldarna1suindaasls

ANNUsTIaAMULY Java asninananuay value AN AuAI2a9 count Aau ravAnTUIILANAT
Widusuls value 3udlodn daifuds execute UseTam count = count + value++ 131Aazle
wadwgiiu 13 wagaruag value ndvannnisunasiilu 6 uddnsnldaulseiaalvidudot

count = count + ++value;

aglanadwsannnasumniu 14 (vin'lu)

Lﬁaamnhmwtﬂ%a\mmn ++ Umtineuls gty Java ﬁommfgtﬁnm‘tﬁﬁumuﬂs value Aau
navANTUINNA AT LU ndinAuA I aaddinds count waaWsRlaF9Tlu 14 defiu 1sBan

Asliaunuudinaisilisunuy prefix (prefix notation)

uagfusunieild prefix via postfix Tullsziam 1vafanisdsznanaain Java analdnadws

fiuagj
Awnilaudu azndunwadonsdldonanluFasuanisvinaruuuiu wia loop (repetition)

[avungaatansld prefix way postfix Audndnuias

int count = 10, value = 5;
count--;
value++;
value = ++count + ++value;

1131 execute uszlaa value = ++count + --value; 151ALlANadANs Aa value fa iy 17 LWSZ
Aauntiiiu count fAnilu 9 uay value fiawilu 6 (31n count—uay value++) usldFunsiinty
dnutlvArnaunisuinlulssiaagaving
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11039629013 code Fdpwiuaiuladnadusianalinaduidudrtradlé wu
value = (++count) + (++value);

viaanadisulviquariauuuud

value = (count += 1) + (value += 1);
vidauuyil
value = (count = count + 1) + (value = value + 1);

frudsylaacaluiaslvinadanssarvarndladvenuuu (vin'lu?)

value = (count++) + (value++);

dnaaiansiilsslaadruuuil drad1ua9 count = 10 wazA1uag value = 5 uasaudaniiviua
Asldouvas postfix ++ 13AcavaT13n Java aziaAiuad count GefiATvindu 10 wndinAy

A12av value Fafidvindu 5 Lua”LmLmnu'maaw'ﬁm"Lm“LﬂLnu"la‘lumuﬂs value diatfu value S0t

AinAY 15 udsanifufagiina1vidu count wag value anudlean dovinli count fidwindu 11
way value fidvindu 16

welllanaaag run quitnadwsildnauiiiu value = 15 wag count = 11 vin'lu? waliiinaiu
AszAANaRaddliaullsslannsIadaulni da

value = 5;
value = value++;

wawidia run gunAldnadnsiiiu value = 5 vinliisnAaudineaviiulain Java Lisanlv postfix
operator ++ vnA liAufwls B nAlasunsAvuas ludsyTaaudiaadu wdiialviwilatiudamn
Anaaay run dialszlaa

int sum = value++;

I ldnadnsiilu sum fidwindu 5 wag value fawvindu 6 dafusFesiulain postfix operator
++ Liganifinsina idudulsdnde fuduildlunsivuad ludss Taadiendu (§oi'lé
na'ly)

msvﬁuuiﬂsunsuﬁﬁﬁuwmﬂﬁw‘lﬁa‘mmn iudatinvuasnstd ++ 17i"L(;”mz~inﬁ\1riaqu|11ﬁ fin
Asgululdnadwaaenisnadnis fowiinsdaudalsyiaanaia 9 Usslua AfeRnindiau
dhadnwnulselaaiidu usau'ldannnin dratrvealuiiilunisld operator ++ uay operator —
Tusduuusing 9

/* Increments.java - Shows increment operators */
class Increments {
public static void main(String[] args) {

int value = 25, number = 25;
System.out.println("value is " + value);
System.out.println ("number is " + number);
--value;
number++;
System.out.println("value is " + value);
System.out.println ("number is " + number);
value = value + —--number;
System.out.println ("value is " + value);
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System.out.println ("number is " + number);
number = number - value++;
System.out.println ("value is " + value);
System.out.println ("number is " + number) ;
number--;

value++;

System.out.println ("value is " + value);
System.out.println ("number is " + number) ;
value = --value;

number = number++;
System.out.println("value is " + value);
System.out.println ("number is " + number) ;

o

NadwEAlga1nnIs run

value is 25
number is 25
value is 24
number is 26
value is 49
number is 25
value is 50
number is -24
value is 51
number is -25
value is 50
number is -25

Haruasnasaunsld operator increment ﬁoaaa (++ wag --) Wilszlaaauudicse 9 wWalvidia
anuLdintatunslyd operator vivaadladaotiu

Assznanan?

¢l integer auatan (short way byte)

unsdsvnanadiadayaiilu byte wia short 1u Java agvinnisdssananaidudisddudunis

Uszananadiadiay

anilu int uaznadawsuavnslsznanadayadiilu short wa byte uazgn

vuaglusduuvuasdayadiily int desatrosaladl

/* ByteShort.java - Shows byte and short integer calculation */
class ByteShort ({
public static void main (String[] args) {

short
short
short

total
System

System
System

}

numScooters = 10;
numChoppers = 5;
total = 0;

= numScooters + numChoppers;

.out.println ("Number of scooters is " + numScooters);
.out.println ("Number of choppers is " + numChoppers);
.out.println("Total number of bikes is " + total);

Wia'ld compile wéH Java agiasing error indiu

ByteShort.java:10: possible loss of precision
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found : int
required: short

total = numScooters + numChoppers;
1 error

WasaniwadnsuasnisuinazdaiAuily integer MAfiuunavindu 64 bit usdiuals total &u1sa
tAvdiaya’laguaatvindu 16 bit dviiu compiler 39Wlaviiu 3aa1sud'ladarrazdasilanudiuils
Weauliiiu int wiaLiAliENsRaurlinuaviiayaidania casting

asulaauuilasafinuasaiayasiunis cast

Tunns cast uuma’uﬂummmaomuommsamnu‘uaua‘nmmmaa‘lﬂuﬁaumjﬁm"mu °lumsﬁmﬁu
msdsznmiadindsAdasvingraanussiasede wasanninnis cast sfuds cast dayaiifizuna
mgjllgiiayafifiauadn wazgadadranuiuszuasiayatiu vunvinnisudlatdsunsy

oo a

ByteShort.java wilal¥ Java uaulvinns compile (Huldlédradisusinin
33nsAlienniieousiil8auisylaa total = numScooters + numChoppers; 9iily
total = (short) (numScooters + numChoppers)

winil Java Ananliisn compile uasiialsnaaas run gi'lduasdwsdeina’li da
Number of scooters is 10

Number of choppers is 5
Total number of bikes is 15

AfisaaingAuindgsldaudruas numScooters Wiilu 32767 doiiiudiuate nadwsinlalu
A3 compile uag run Tusunsuuadsaziiluacinels

short numScooters
short numChoppers

32767;  [/egeariilulallé
5;

NadNs7lé da
Number of scooters is 32767

Number of choppers is 5
Total number of bikes is -32764

azwiudnAas total vl -32764 daifludrihigndias dedrmndundraitladaciy 32772
vinlu?

wiasanindudsfeanufinfiaiilu short wazausatfudaya'ldgegatiasud 32767 frosfunns
mLmwa’smmumLnumwmaaammLﬂuvlﬂvlﬂn'll,nn"l,ﬂumu,ﬂs total Avhianansavinldue Java fi
azianAduildannsdssanana (vmnmaomuuanmmmummmmmmLﬂaaumaoms
dszanana — 31uu bit AldlunsArunamallagonils an 64 bit wdawieas 32 bit) i ld13i
duiiauTdsunsuagdagvinanudnladenduafinuasiiasya warnistssananamuaiiaiu 9 uav
daya mujmmamam"l,m guiisuldsunsufinsndnidaenisld cast uani@aaninandugaeld
39 9 Vit

15711617 cast du 9 anTusunsu Casting.java

/* Casting.java - Changing type of data */

class Casting {

public static void main (String[] args) {
byte bytevar = 127;
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short shortVar = 32767;
long longVar = 100000;
int intvar = 300000;

System.out.println ("bytevVar is " + byteVar);

(
System.out.println ("shortVar is " + shortVar);
System.out.println("longVar is " + longVar);
System.out.println("intVar is " + intVar);
byteVar = (byte)shortVar;
shortVar = (short)longVar;
longVar = (int)intVar * (int)longVar;
intVar = (short)intVar * (short)intVar;

System.out.println ("bytevVar is " + byteVar);

(
System.out.println ("shortVar is " + shortVar);
System.out.println("longVar is " + longVar);
System.out.println("intVar is " + intVar);

o,

HRANEN'l6a1AATT run Aa

byteVar is 127

shortVar is 32767
longVar is 100000
intvar is 300000

byteVar is -1
shortvVar is -31072
longVar is -64771072
intVar is 766182400

°Lumsﬁss;mawamqms‘lﬁﬁauaﬁﬁﬁﬁmn‘Ju long iy (odulviiilu long éhansld L snundeanii
Aualidudiuilsiu 9) dayarfiaduazgaildaulviilu long Aaunisdszanana wau

long value = 125;
long price = 200L;
int total = 0;

total = value * price;

Aaumslsznanaruasiiuils value azgaildaulviiiiu long udrFeirunaadudiuils price
wzaziulunisisznanadayaiilu integer udiaaisafisfeida

o msdsznanadudulsidseaadiu long AfimsAivuaadiad L aziflunisdsznana
aansldanulu bit windu 64 bit

o msudsznanadudindsidseanmdy int aziflunisdszsuianadianisidanuiu bit windu
32 bit

Heyvnuasnmsdsvnanasiadayanifufiaily integer

o fsmwvnsiulsisinfiady int éhe 0 i'liaunsaweinaule wezasniu Java agvin
nsflaséiag error ualnAZINIaRazanAFauuasuAlylddiansld exception Goiiiuis
@ndu error 7 Java tdaanwnalvfiliauldsunsuldvinnsias tagwaiie exception 1u
Tanmasialy

o nsdsrnanadmariiAuiinindauaddindlsazvinlildnaswiinanandau
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o  msUsznanadie % ffid1uas 0 agmenAvinlvivia error wfiaudunisunséan 0
nsdsznanadladiulsniiyanafiau (Floating Point Calculations)

Aslsznananaviayanidununaianiuiadradudunisdsznanaciadayaiilu integer Ans
14f operator 619 9 Atsfiaudu fa + - * / Rasungalatlviu

/* FloatingPoint.java - Calculating income */
class FloatingPoint {
public static void main (String[] args) {
double weeklyPay = 1075 * 5; //1075 per day
double extras = 1580;
final double TAX RATE = 8.5; //tax rate in percent

//calculate tax and income

double tax = (weeklyPay + extras) * TAX RATE / 100;
double totallIncome = (weeklyPay + extras) - tax;
System.out.println("Tax = " + tax);
System.out.println ("Total income = " + totallncome);

}

Talsunsu FloatingPoint.java iflumsdtmnamans uarnaldsaniisariag Taasaundlvinglé
saduvindy 1075 1 uavsglaftasvindy 1580 un dansiasivindu 8.5% liaws execute
TdsunsuiAagldnadwgail

Tax = 591.175
Total income = 6363.825

&

TunsarwmamnaBiusaiuiazsasldrodululsyiaa

double tax = (weeklyPay + extras) * TAX RATE / 100;

Lﬁaaqwnjwms”\aoms‘lﬁmsmnﬁwﬁaum;amua:ﬁmswﬁ dlitufundisarlilaainele
TaasmAiuaze dundunalidnadnsinldaaziimundvaanafiauagzudd ivinlvdugasd
M ldduagim'ldlade? dnauida 16 dran15i@n code 1in1dTuTdsunsueoil

/* FloatingPoint2.java - Calculating income with formatted output */

import java.text.*; //for NumberFormat
class FloatingPoint2 {
public static void main(String[] args) {
double weeklyPay = 1075 * 5; //1075 per day
double extras = 1580;
final double TAX RATE = 8.5; //tax rate in percent

//set format output

NumberFormat form = NumberFormat.getNumberInstance();
form.setMaximumFractionDigits (2);

//calculate tax and income

double tax = (weeklyPay + extras) * TAX RATE / 100;
double totallIncome = (weeklyPay + extras) - tax;
System.out.println("Tax = " + form.format (tax));
System.out.println("Total income = " +

form.format (totalIncome)) ;
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}
AN TaA

NumberFormat form = NumberFormat.getNumberInstance();
form.setMaximumFractionDigits (2) ;

LLazLﬁai‘iqun1sLLamawaﬁwﬁcﬁmms‘tﬁ form.format(tax) wa¢ form.format(totallncome) tiialv
waansNnaanuilu

Tax = 591.18
Total income = 6,363.82

aziudn 591.175 aggnilalviiilu 591.18 uay 6363.825 gatlalviiilu 6363.82 Taafiduas
totallncome fi , (comma) tHuduanfiviruiurasuaniaadia

uns14 method vfs getNumberelnstance() uas setMaximumFractionDigits() sfutsr3flui
ageiay import class NumberFormat tinglusunsuaasis d1hiudnsaghianunsald method
wail'le

fofi method Aulu class DecimalFormat fisanunsaiFanldlunns format waﬁwvﬁﬁtﬂuammﬁﬁﬂn
16 ttuds'lidiasnis , (comma) wusulisndnisazvinaane'ls? aavgeiatinvilg

/* FloatingPoint3.java - Calculating income with formatted output */

import java.text.*; //for DecimalFormat
class FloatingPoint3 {
public static void main (String[] args) {
double weeklyPay = 1075 * 5; //1075 per day
double extras = 1580;
final double TAX RATE = 8.5; //tax rate in percent

//set format output
DecimalFormat form = new DecimalFormat ("#.00");
//calculate tax and income

double tax = (weeklyPay + extras) * TAX RATE / 100;
double totallncome = (weeklyPay + extras) - tax;
System.out.println("Tax = " + form.format (tax));
System.out.println ("Total income = " +

form.format (totalIncome)) ;

o,

NadwEnlGda

Tax = 591.18
Total income = 6363.82

wwiesus3anld class DecimalFormat wnu NumberFormat uastil@sunisaAiviua format Wil

DecimalFormat form = new DecimalFormat ("#.00) ;

'
saa ' o

Aglanadnsnfilnandvyanafisuatgasnd uashifi , (comma) fludiutionadn Sefidans
AnuasluuuAINTUEAYHAI WS AN NINLGLTIAAIITYALREILVINTAaY
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nsudssunanadayanivatiadu (Mixed Type Calculations)

IumsﬂssmaNm”laagalﬁﬁmmumnumumaoﬁﬁa‘tuﬂs;‘inn‘tm 9 1fu ‘imﬂvh"L}J Java agvinns
wlasuifinzasdayaifanadnnnidununedivaingalunguuasdayaiiu q usgidau
TisunsuazdasldanuszinsyisluBdasuasnisdaiudayanfizua ua la T3 ludulsifizue
W& uldenduilavinuaauniniluasuasnmsdsznanadayaniilu integer aavuigeacing

fiu

/* FloatingPoint4.java - Mixed-type calculations */

import java.text.*; //for NumberFormat
class FloatingPoint4d {
public static void main(String[] args) {

double hourlyPay = 85.50; //85.50 per hour
int hoursPerDay = 8; //8 hours per day
int numberOfDays = 5; //total days worked
int extraHoursWorked = 15; //overtime hours

final double TAX RATE = 8.5;//tax rate in percent

//set format output

NumberFormat form = NumberFormat.getNumberInstance () ;
form.setMaximumFractionDigits (2);

//calculate weekly pay

double

weeklyPay = hourlyPay * hoursPerDay * numberOfDays;

//calculate extra pay: one and a half time of
//regular hourly pay

double

extras = extraHoursWorked * (hourlyPay +
(hourlyPay / 2.0));

//calculate tax

double tax = (weeklyPay + extras) * TAX RATE / 100;
//calculate total income
double totallncome = (weeklyPay + extras) - tax;
System.out.println ("Income before tax = " +

form. format ( (weeklyPay + extras)));
System.out.println("Tax = " + form.format (tax));
System.out.println("Income after tax = " +

form.format (totalIncome)) ;

1alsunsu FloatingPoint4.java lidusifiafiailuie double uag integer dufulunsaiuiam
nealasanilvariag Taad1iualviciuils hoursPerDay numberOfDays was extraHoursWorked
tilu integer &auduils hourlyPay weeklyPay extras tax way totallncome s1Anualiilu

doubl

e

Asiszanananlitvannagls Java azl&audinalsidlu int ‘lw,ﬂu double Aaunsdszinana
wgaziiunsiaAunadnsAbifisianuaaiandauls 9 iadu donadwsAuaagil

Income before tax = 5,343.75

Tax

454.22

Income after tax = 4,889.53

damsanlunsdszinanatayasvriadu (Tudsslaalfandu)

o

disulstiailu double fudsiinandssananagiaazgaildaulvivilu double Aaunis

Uszanana
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o dfifudsladlu float dudsiinandssinanadiaazgaildaulvidly float Aaunns
Uszanana . .

o afichudstaiilu long dvdsmihundsznanasiaazgaildauliiilu long Aauns
Ussnana

fefiahdudratayaniidnninlulsslaaazgnildaulviiuafin A ivaAgalulsy Taaity 9 4
119a59A L 1dn1sUsTnaNansdadns iy dradrvuasldsunsusalyil

/* MixedTypes.java - Mixed-type calculations */

import Jjava.text.*;
class MixedTypes {
public static void main(String[] args) {
double result = 0.0;
int one = 1, two = 2;

result = 1.5 + one / two;

//formatting output

DecimalFormat f = new DecimalFormat ("#.00");
System.out.println ("Result is " + f.format (result));

}

NRANETILTIANAUTIINAL14 Aa 2.0 uel Java ndulyi 1.5 doiflunadwsiislidasnis drdnal
faziuinlseian

result = 1.5 + one / two;

iy psmisanAnnau wazflasannitnie one uag two iy int dedunadwsuasnismisefidniu
int wazdiandu 0 ndvanniiu Java Aazidaau 0 M1avdu double wdr3vevinnisunudndu 1.5

a

valvinadnsiiluiisndasnis doiuisdedasvinnis cast Wisus one wilu double (&anau dotl
/* MixedTypes.java - Mixed-type calculations */
import java.text.*;
class MixedTypes {
public static void main (String[] args) {
double result = 0.0;
int one =1, two = 2;
result = 1.5 + (double)one / two;
//formatting output

DecimalFormat f = new DecimalFormat ("#.00);
System.out.println ("Result is " + f.format (result));

}
wfagldnaangiilu 2.0 duofsgasnis

atn9lsAnunis cast fudasldanuseinssiofluiee wInLIvinATs cast dayafvainin iy

Vludwlsidnnindagvinliiaanuaaiaindauuaciaya’ld derlawalinauniind
WNRasgat1dindlat1enile
/* FloatingPoint5.java - Mixed-type calculations */

import java.text.*; //for NumberFormat
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class FloatingPoint5 {
public static void main(String[] args) {

}

double hourlyPay = 85.50D; //85.50 per hour

int hoursPerDay = 8; //8 hours per day
float numberOfDays = 5F; //total days worked
int extraHoursWorked = 15; //overtime hours

final double TAX RATE = 8.5D;//tax rate in percent

//set format output
NumberFormat form = NumberFormat.getNumberInstance () ;
form.setMaximumFractionDigits (2);
//calculate weekly pay
double weeklyPay = hourlyPay * hoursPerDay * numberOfDays;
//calculate extra pay: one and a half time of
regular hourly pay

double extras = extraHoursWorked * (hourlyPay +

(hourlyPay / 2.0));
//calculate tax

double tax = (weeklyPay + extras) * TAX RATE / 100;
//calculate total income
double totallncome = (weeklyPay + extras) - tax;
System.out.println ("Income before tax = " +

form. format ( (weeklyPay + extras)));
System.out.println("Tax = " + form.format (tax));
System.out.println("Income after tax = " +

form.format (totalIncome)) ;

1wldaauisyiaa int numberOfDays = 5; Wiiilu float numberOfDays = 5F; LLaj.:wala"wﬁﬁ“Lﬁﬁ
fomvgndasuiaudinvieiiinsz Java azildau float iy double iiuidenAududinldsu int 19
tflu double anndatAauniind

A1slaf Mathematical Functions sinv 9 # Java £l

wate 9 adainsidinuTusunsudiasnisld function MAdiasdumsmamendiamans 1ty nns
wiA1av sine cosine tangent va A1au 4 MiAdasdunsawianeadiaans Java Alevin
ATAANUULLAEIARS function WAL 1 1aBan Tda196un azuvaaadBanlyd
function 619 9 L1a"1lR

fratvsialdianiunsArnamaiuasaunis Misunin Quadratic Equation > ax® + bx + ¢ =
0 gamlaannnsldigas

_—b++b* —4ac

X, =
2a
.= —b—+b* —4ac
, =
2a

v, S

4io mathematical function AiséiagldiAdia A5y square root uay Java lédnie3an method &7

%
o S o

A1 wdrida Math.sgrt() vunaasglusunsuivinadruasaunsiiiidug

/* Quadratic.java - Calculating roots of function */
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class Quadratic {
public static void main(String[] args) {
double a, b, c;
//4%* + 20x + 16 = 0

a = 4;
b = 20;
c = 16;

//calculate determimant
double det = Math.sqrt(b * b - 4 * a * ¢);
//calculate roots

double x1 = (-b + det) / (2 a);
double x2 = (-b - det) / (2 * a);
System.out.println("Root 1 = " + x1);

Il
+
X
N

System.out.println ("Root 2

Nadnsldda
Root 1 = -1.0
Root 2 = -4.0

unsdiauldsunsy Quadratic.java tuafetifuisasdeligulaludasiiduas determinant agiilu
0 iflaganisliaansamaruas square root aadg 0 16 aglddinaniivinlvid1aas b2 — 4ac
dumawifuwiandnidasmansaidenad Snatrondledda delalddausasnsld ﬁmm;ﬁ
lunsaadau (if —else) mauﬂalnm@mamouanﬂsmuaLual,ij"l,msﬂuwawaomi‘lﬁ AAAIRY
Tunisesiagay lundaulausizasuasnisld Math.sqrt() wintfuiag

1313naa9ld Mathematical function 8u q gAudnin
/* MaxMin.Jjava - Finding max and min */
class MaxMin {
public static void main(String[] args) {
int numl = 58, num2 = 97, num3 = 15;
//finding maximum between numl, num2, and num3

int maxOfTwo = Math.max (numl, num2);
int maxOfAll Math.max (maxOfTwo, num3) ;

//finding minimum between numl, num2, and num3
int minOfTwo = Math.min (numl, num2);
int minOfAll = Math.min (minOfTwo, num3);

System.out.println ("Maximum number is " + maxOfAll);
System.out.println ("Minimum number is " + minOfAll);

1lsunsu MaxMin.java ugavnsisantiyd method max() EH mln() Iumstﬂ%ﬂumnnuaummm
nign wazAitasiganad _integer 3 67 eua16u waziilagaindt method Wostasaausu
parameter WiaguAFaIsvintiu L‘a"l?»loma\‘)‘lll'lﬂ'l'i‘l)i'\ﬂ'lﬂa\‘]ﬂ'a‘d AfausnsynIng integer 2 dusn
uarasofidaIsznIAmAvlé A integer Minda waziiia execute TulsunsusAasldnadgwEFof
wWiud

Maximum number is 97
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Minimum number is 15

TsunsuuanalvigaalufifluTdsunsuiidanli method 6ing 9 Msiaglu class Math
/* Maths.java - Other math functions */

class Maths {
public static void main (String[] args) {
double angle = 0.7853982; //45 degrees angle in radians

System.out.println("sin(45) is " + Math.sin (angle));
System.out.println("cos (45) is " + Math.cos (angle));
System.out.println("tan(45) is " + Math.tan (angle));

//absolute value of -456
System.out.println ("Absolute value of -456 is " +
Math.abs (-456)) ;
//two to the fourth power
System.out.println("2 to the 4th power is " +
Math.pow (2D, 4D));
//round to the nearest integer
System.out.println("2.345267 rounded to " +
Math.round (2.345267)) ;
//round to the nearest integer
System.out.println("2.859 rounded to " + Math.round(2.859));
//the remainder of 3.25 / 2.25
System.out.println ("The remainder of 3.25 / 2.25 is " +
Math.IEEEremainder (3.25, 2.25));
//nearest integer of PI
System.out.println ("The nearest integer of PI is " +
Math.rint (Math.PI));

}

lulsunsu Maths.java 14 method a1n class Math vinnisundnaag sine cosine uay tangent uav
uu 45 GefiAwvindu 0.7853982 radians anuafidaslduuiilu radians Auwsizdn method wanil
Hodulvinunsuingu parameter fafiaiilu radians

navaniuArinnIsuAT absolute uavg -456 @1 2% wazAnstlatarlusduuucy 9 nadwsn'lé
31115 run Aa

sin(45) is 0.7071068070684596

cos (45) is 0.7071067553046345

tan (45) is 1.0000000732051062
Absolute value of -456 is 456

2 to the 4th power is 16.0

2.345267 rounded to 2

2.859 rounded to 3

The remainder of 3.25 / 2.25 is 1.0
The nearest integer of PI is 3.0

Tusunsudiatnan1sld method toRadians() dvsumsil&aunniily degrees Wity radians &1
L yNA s duataianisiauuu degrees fiailuvinlstunisiauuu radians

/* Mathsl.java - Other math functions */

import java.text.DecimalFormat;
class Mathsl {
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public static void main(String[] args) {
double angle = 45; //45 degrees angle
double sin, cos, tan;

//set format output

DecimalFormat f = new DecimalFormat ("0.00000");
//calculate sin, cos, and tan

sin = Math.sin (Math.toRadians (angle));

cos = Math.cos (Math.toRadians (angle)) ;

tan = Math.tan(Math.toRadians (angle));

System.out.println("sin(" + angle + ") = " + f.format(sin));

System.out.println("cos (" + angle + ")

" + f.format (cos));

System.out.println("tan(" + angle + ") = " + f.format (tan));

}

Tsunsudatndndinileild math function luaisAwmamnAIasATiuaIINaN AR UTIuaY

nauAivuali
/* Radius.java - Other math functions */

import Jjava.text.DecimalFormat;
class Radius {
public static void main (String[] args) {
double radius;
double area = 850.0;
int meters, centimeters;

//calculate radius
radius = Math.sqrt(area / Math.PI);
//convert to meters and centimeters

meters = (int)Math.floor (radius) ;
centimeters = (int)Math.round(100.0 * (radius - meters));
System.out.print ("Circle with area of " + area +

" square meters ");
System.out.print ("has a radius of " + meters +

" meters and ");
System.out.println (centimeters + " centimeters");

}

1314 floor() lumsuauasiaiAiduduudn uazld round() TunsAruamaIzas

centimeters Mdaannnisiian meters ldauaanann radius Goidia run A lGNAANE

g o

120]

1l

Circle with area of 850.0 square meters has a radius of 16 meters and

45 centimeters

o o

9§t method SnviarafmAdidiautlsunsuaragaslid dGeldasliluasei 2.6

#1519 2.6 Mathematical Functions &115un1511AINI9a3 1N

Method Function Argument Result Type
sin(arg) #1A1 sine double (radians) | double
cos(arg) %1/ cosine double (radians) | double
tan(arg) #1A1 tangent double (radians) | double
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Uaanin 1.0

asin(arg) %A arc sine double double (radians
FENIN — 77 /2 waY
7 /2)
acos(arg) #1A1 arc cosine double double (radians
52117319 0.0 uay
)
atan(arg) #1@1 arc tangent double double (radians
YWY — 77 /2 way
7/2)
atan2(argl, arg2) #1@1 arc tangent of argl double double (radians
WRe arg2 U9 — T LAY
)
abs(arg) #1A1 absolute uav arg int long float willaududu
double Argument
max(argl, arg2) wIAFIgATEI argl int long float wllaududu
Wag arg2 double Argument
min(argl, arg2) MWAN&ASEUING argl uaz | int long float dlaufuduy
arg2 double Argument
ceil(arg) mwAdnganiluainin double double
wIaLvinAu arg
floor(arg) mwailuaifigaitiaunin | double double
waainAu arg
round(arg) A1 integer Mln&AaeAy | float double 16 int 6
arg gn argument flu
float uay long én
tflu double
rint(arg) w1 integer Mln&daody | double double
arg gn
IEEEremainder(argl, | wAaufimdaainnismis | double double
arg2) argl éqa arg2
sqgrt(arg) A1 root M&avnad arg double double
pow(argl, arg2) wAuay argl anAlay double double
arg2
exp(arg) %A1 e anflaY arg double double
log(arg) #1@1 log uav arg double double
random() AU 0.0 we Naidi double

n1slafdiayaiilu Character

wldgnsisenAgiudlsiilu character nAaunindiiaediatrodien walviiaanudnlade
aslddayaniilu character Tu Java 1sunaavqeatitenisld character Tusluuuesne 9 Audndn

nuae

/* Characters.java - Using character data */

class Characters {
public static void main(String[]

char H,
H=72;
e = 101;
1 108;
o) 111;

1, o;

//ASCII for 'H'
//ASCII for 'e'
//ASCII for 'l'
//ASCII for 'o'

args) {
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System.
System.
System.
System.
System.

out.
out.
out.
out.
out.

prlnt

System.out. World") ;

wadwsa1nn1s run Tasunsu Characters.java ida Hello World ﬁaﬁﬁﬂsunsmaa‘lﬁsﬁa ASCII 1u
AsAvuaalidusIuds H e | uag o dadfiainldudgainadazldaiisudsuarduiluasg ts1an
Ravgnsdszanananianisld character aaa operator d1e 9 #fiat

/* Charactersl.java - Using character data */

class Charactersl {

public static void main (String[] args) {

char chl = 88, ch2 = 77;
System.out.println("chl = " + chl);
System.out.println("ch2 = " + ch2);
chl -= 23; //ASCII for 'A'

ch2 += 6; //ASCII for 'S'
System.out.println("chl = " + chl);
System.out.println("ch2 = " + ch2);

TsunsuBududranisaviuadi i chl way ch2 fidnfludanes X uag M ausdu waziia
uAAINALRITIRaIGILYTLEY TusunsuAliaualvidudiuds chl uay ch2 fhansaaruay chl

avufludnunuindu 23 wasinalvidudauis ch2 8a 6 Waliladanes A uas X uaziia
execute Tdsunsusfagldnadwsonuaciu

chl =
ch2
chl
ch2

n PR X

Ailsuaa9gn151Y Unicode TunsuandnaadIdnseng

/* Characters2.java - Using character data */

class Characters?2

{

public static

char
char
char
char

chl
ch?2
ch3
chi4

void main (String[]

args)

System.
System.
System.
System.

out.
out.
out.

out

'"\u0058'; //unicode for 'X'
"\u004D'; //unicode for 'M'
"\u0041'; //unicode for 'A'
"\u0053'; //unicode for 'S’
println('chl =" + chl);
println("ch2 = " + ch2);
println("ch3 = " + ch3);
.println("ch4 = " + chi4);
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doifla run wdrfarlduadwsviiaudufunadwsuaslisunsu Charactersl.java

1;aInsafiagld Unicode Tumsuansfianmsluaimwing'ld wiudefusuiisnld Unicode u
AsUIAVMIFNETuAMSINaM wasTLLadALdaddasan1sudavnaiiufmSnesinadie
LiiufundInadws "Il,mnf-:ul,ﬂumanmmmu“l,u'gtsao visa'lliAuansnaiiueiaovang ?' nnda

usid s 14 Unicode ianmisuansnalu applet iAag'bitaailayunla 9 waewse Unicode ‘léign

aanuuuINLNautAINa LU applet agua?

a15197 2.7 udtaodiefdnusildlunmsuanonadnsd biladdnessssuat wiadamdonge
(3an31 Character Escape Sequences givisnd@unsaiinandlunisiaregduuuuaInadans it
davnstigualaiavindu (adhanenu 9 wag 9 9)

#1519 2.7 Character Escape Sequence

Escape Sequence AUNNE
\ddd ugadnaanstiuugiunilde (Octal)
\UXXXX waavaanes Unicode (Hexadecimal)

\' #1 ' (Single quote)

\" & " (Double quote)

\\ M \ Lav

\r adu'lldoamaiBugdunasussia (Carriage return)
\n fiuussialuai (New line wi3a Linefeed)

\f WRauluuiihda'll (Form feed)

\t Waulddesunioda’ly (Tab)

\b W@auldniednaniledidnes

A1 ldéruils2iiia boolean

w1 ldwiunsdsymadiudsiilu boolean snuiavtiaafinnauntini saluisnazunvinanudinladu
diayaiiiu boolean uaznislsznadiulswialselaaiifidraasnisszananalilu boolean dndn
Watiasdauiiazldiululaniasall duiisuraravinuidan operator tianiiin Logical Operator

=1

Taavildinausadsvnanatiayaiilu boolean ¢ae operator sing 4 Awiud

&& M‘%aﬁl,%un'h Conditional AND
|| w3aniundn Conditional OR
&  wIanundn Logical AND

| w3an3undn Logical OR

I w3anianin Logical NOT

&& way || finsusznanalupluuuiiniedanais 9 wulidain Lazy wia Short Circuit 4ofi
sduuunsUszINANANLANG1IAN & LAY |

operator && sn9an & Taaf && Huarhilsynana Usylaaiadulsiaundedituas 6
ﬂs“Tﬂﬂmamu,ﬂsmaﬂnauuumml,ﬂu false iwsziradlu false watnudssnanaduaidy
walg'le false t&ua

operator || Aviuldendudu && u,m'azﬁs::mawaﬂsgiuw‘%aﬁmﬂsﬁmumLﬁaﬂsz'iumtsnu“saﬁa
wiseusnfiauiu true wshgindselaavBadiwisnfia iy true Wadhundszanaduaile 9 Aanu
aglaA true w@ua

& U operator & wag | azdsznanalsslaauazainlsivaaiaua
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way operator ! dudialuaguiindiuilsuiailseiaaifidinie boolean Aladmnilefaziddausiu
WifluaseAudinuiui

Operator §au 9 Aldfudulsusalseiaaiifianilu boolean i

o

9l

< TdluasulFaudiauin mmomuﬁwwmm‘%:awmﬂ fiagni1 A uaINnIa’li

> Mdlumsuauiaudn dvedudignasiasadsuing i @AneaIuaIwia 'l

<= UluasuZauauin Amearudrauasiadasnung lagninniavindu AmeauaIn
wia'li .

>= UluaisilZaumauin enmearudhauadiazadnang InnnInIavindu A uaIN

wia'li

T luasulBaudauin Amedrudnauasiedadviang windu aneaiumusa’li
U TunsdZautidauin Arnvaudinauadiadadnung LHvinAy anieeuavda’li

131380 operator aTiiin Relational operator doia113lilunsenagauanuduiusuasfiiuls
wialsslaainfiauansvAuadivlaiaiunFauviaudu

\avaadiauTlsunsuasIagay operator 61 9 wianile

/* BooleanOp.Jjava - Testing boolean operations */
class BooleanOp {
public static void main(String[] args) {

boolean A true, B = false;
System.out.println ("Conditional AND");
System.out.println("F && F is " + (B && B));
System.out.println("F && T is " + (B && A));
System.out.println("T && F is " + (A && B));
System.out.println("T && T is " + (A && A));
System.out.println ("Conditional OR");
System.out.println("F || F is " + (B || B));
System.out.println("F || T is " + (B || A));
System.out.println("T || F is " + (A || B));
System.out.println("T || T is " + (A || A));
System.out.println ("Logical AND");
System.out.println("F & F is " + (B & B));
System.out.println("F & T is " + (B & A));
System.out.println("T & F is " + (A & B));
System.out.println("T & T is " + (A & A));
System.out.println ("Logical OR");
System.out.println("F | F is " + (B | B));
System.out.println("F | T is " + (B | A));
System.out.println("T | F is " + (A | B));
System.out.println("T | T is " + (A | A));
System.out.println ("Logical NOT");
System.out.println("!F is " + (!B));
System.out.println("!T is " + ('A));

lusunsuisznmddiuilsaasdd A uay B dhae true uas false muandu uasvinnsUAnINAAWE
wadNTUszAIRNAGIE operator KUy System.out.printin() wadwsNugavaannvuiina da
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Conditional AND
F && F is false
F && T is false
T && F is false
T && T is true

Conditional OR
F is false
T is true
F is true
T is true

Logical AND

F & F is false
F & T is false
T & F is false
T & T is true
Logical OR

F | F is false
F | T is true
T | F is true
T | T is true

Logical NOT
IF is true
IT is false

fiflaasugTusunsunisli Relational operator
/* BooleanOp2.java - Using relational operators */
class BooleanOp2 {

public static void main (String[] args) {
int 1 =5, 3 = 10;

System.out.println("i "o+ 1),

System.out.println ("J "+ )

System.out.println("i > j is " + (1 > J));

System.out.println("i < j is " + (1 < 3J));

System.out.println("i >= j is " + (1 >= J));

System.out.println("i <= j is " + (1 <= 3));

System.out.println("i == j is " + (1 == 3));

System.out.println("i != j is " + (1 !'= 3));

System.out.println(" (i < 10) && (j < 10) is " + ((i < 10) &&
(3 < 10)));

System.out.println(" (i < 10) || (3 < 10) is "™ + ((1 < 10) ||
(3 < 10)));

}

1alsunsu BooleanOp2.java vinnismdnuavdsslaase 9 Tugduuudie 9 vialvigatuléiuge .
Wadwsuavn15ld operator 619 q ldativdalau dsznadiuilsiu int &avdd Aa i uag j G
Aualifianilu 5 uaz 10 audisu navantuldsunsuAld operator 619 9 Auduilsaassil

uazidia run Tusunsuiiudrinaanwsile da
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=5
10
> j is false
< j 1s true
>= j 1is false
<= j 1s true
== j is false
!'= 3 1is true
(i < 10) && (j < 10) is false
(i < 10) || (3 < 10) is true

R O S SO SR GRS

Waliuiuawzasnisiszanauas operator && was operator || 1edaauiediu faruads
aTAFauALNUAMNEaINITUsTInanall Taas ldAvualvisiuls p uay q faniu 5 uaz 10
auadulunsdsznananistudng uazlifiaiu 10 uag 5 uarsdsznananivaiuun

aglsila T

p=549=10 p=10,q=5
(p<q) && (g <=10) (p<q) && (g <=10)
v
T T F
Tlaigiaviszanasaiway F
&& Auaz'lsAlé F
T
AN 2.4 msilsznanaciie &&
p=549=10 p=10,q=5
(p<q) [l (g <=10) (p<q) [ (g <=10)
T Tlagiavdszananasawsig T || Au F T

MNN 2.5 msdszananasig ||

a1519 2.8 'ldasilAraasnisdsyananadia operator && || & | dafildndanuudn
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1319 2.8 n1sldl operator && || & uay |

P Q P&&Q | P|[Q P&Q PIQ
true true true true true true
false true false true false true
true false false true false true
false false false false false false

LiﬁﬂougoiﬁLﬁuﬁoﬂsziﬂﬁﬁﬂaoms“lﬁﬁmﬂsﬁtﬂu boolean uaznsld operator 6y 9 Aldwade
Tunaudiatirsunuiaiin asdszananavadsnlsiiilu boolean sHulunajaziar’lizanisesagau
fiaiwgnasal (condition) mo 9 Aaraiaduluiydsunsy iy d1isyiaaiinde LJJBWI?J']‘]JS“N'J&NE\]
Au ﬁswiuﬂmaaoum nadwsladly true vita false Godilu true mmmmsamaau uagAay
vi'lmlsﬁumm‘ﬂu false (flugiu 1513zwaie boolean operator 619 9 mamwmmtsawao logic
wagaavuavnsdszananalusduuuuasnisiugin (logic and loop)

asuszananalusceiu bit drannslal operator Shift uaz Bitwise

Tunsvinoulusedu bit ufl operator WiAGITEINsaBdualild denislinulaaiallflide
in wwszaasvitlusyeiy bit uazglddasiianuiinlatuBasuasaugiudasat WanasguaIT 1513y
gncatvias liAfmattaiRaliiudonisldeunas operator shift 619 9 7 Java filii fa <<
>> IRy >>>

A1319 2.9 n1sldl operator shift << >> uag >>>

Operator | 344 ANUNUNE
<< operandl << operand2 Tan bit wae operand1 ldnvdigdruwruvindumruag
operand? 6y 0 nn 9 bit 1y
>> operandl >> operand2 Tan bit wae operand1 ldnsandnuvindudzag

operand2 wiiuaaaan bit (sign bit)geganieging

>>> operandl >>> operand2 | Tan bit aav operandl ‘lunvand3ruwuvinduaruad
operand? i6iu 0 mn 9 bit nvdie

AIEN

13>>1
13 = 00001101, wfia shift llmendn 1 bit wadwsi'léda 00000110, (windu 6 Tulaugiu 10)

13<<1
shift lvedine 1 bit nadwsiléda 00011010, (windu 26 Tuaugiu 10)

13>>>1
shift 1Un19231 1 bit wadwsi'lé@da 00000110, (windAu 6 Tuaugu 10)

A15Tan bit lUnednaaseaynils bit uumsoumnﬂammmmuaaa NNgAat1TlswnsNAg
Tan bit vnediadu aanTusuasu ShiftLeftOp.java Aiuduanil

/* ShiftLeftOp.java - Using shift operators */
class ShiftLeftOp {
public static void main(String[] args) {

byte bits = 1;

System.out.println("Value of bits is " + bits);

bits = (byte) (bits << 1);
System.out.println("Value of bits is " + bits);
bits = (byte) (bits << 1);
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System.out.println("Value of bits is " + bits);

bits = (byte) (bits << 1);
System.out.println ("Value of bits is " + bits);
bits = (byte) (bits << 1);
System.out.println("Value of bits is " + bits);
bits = (byte) (bits << 1);

System.out.println ("Value of bits is " + bits);

Lsu’%'umumsﬁmum‘tﬁﬁmﬂ; bits finfiacilu byte LLazﬁcahwhﬁ’nuﬁo Tisunsuvinnnsian bit 1
M EFIUIULVINALINASY TGalunsTanusazasaiAazlaam lninfiavinduadingauaiadas
Manviuanaaansuadnis run Tusuasud

Value of bits is
Value of bits is
Value of bits is
Value of bits is
Value of bits is
Value of bits is

W = s N

6
2
widanlddayaufiafiily byte Avaliiuiuindnslan bit 8na¥edrairuiu bit Adasnisian

winfuaav bit (a¥afinn) 1agldadiuds bits liausaliu'ld aavg code AN WAL HAAWS
229017 run

bits = (byte) (bits << 2);
System.out.println ("Value of bits is " + bits);

naawgifia run 8nadesiin code Mnduasiuinduas bits Alafia iy -128 dofludii Java
Hugrimuali ue'lilddfigadas iwszdiayaidlu byte duidudgogaiiduinnlaiasud 127
Wwintiu

Value of bits is
Value of bits is
Value of bits is
Value of bits is 8
Value of bits is 16
Value of bits is 32
Value of bits is -128

I R

ﬁodﬁﬂmanaouuonﬂa A5 cast mmLﬂumaotﬂauumaualmnmaamummaomuﬂs wiagannin
Java lévinnsl&sudiuds bits aavs iilu int naum“mms shift mumsma\nﬂauumaua‘m
aduanluufiadunaunsiaudiy (M&9annnns shift Sugaad)

I lswadvnisdssnddiunals n'wfimumm‘tﬁﬁnﬁauﬂsﬁar;jn‘m‘iuﬁ‘;‘llﬂmnsy fadayaronifivie
\ilu integer uag floating-point @an1sfiuad lidudiudlsanatuldsunsuiy laifianudiangu
aavdiayaiignivadludindsiu wnngli via giisuldsunsudiasnisiay Lﬂauummé\”guﬂsﬁutﬁn
ag guiauavdaaiugualawsiiasshadier §laldsunsuligunsatasddaudavariuls doiu
mMstdauTdsunsu azggaslilanagliTlsunsulumsildsunlasdwariiu Java & method ag
nanadfsasiunislddayasitum keyboard iazanvinAnusdn uasiinladeddns deAaudne
mﬁmjauwaaumsdmsnmsummmnuiﬂsunsu‘tuu ato'lsAmundsnnilavinanudnlaugs A
LUIINTTUAIE9 9 HUN9 keyboard fuiiluiEacil (339 9 wé?) higeennias
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AsAuaa Bidud wlsHumedanistitaindayaninssiu

Java 'liift method 1a 9 Afuddiayamuafiaiy q aasdayafidituae iy d1614Tsunsy
siagn1siagldaiiiiu int float double vida char fifiaulisunsuflisnuisaiaziudeng 4
mmu"l,mimumsa mnaunumsmuu‘iﬂmnsnmﬂmmau 9 12du C v3a C++ wadfidiautagazeaag
liau code funnsasFuAnnailumemsaudnuuuianii anssudayaiidu String deiia

=

a1u String leudAdasuias String Wiiluufinzasdayaigidauldsunsudasnistviilu

Hauaiadedudn String Aaayls luiitlazaginaadnensd q asanninsavyade String Tuun
fusia'ly u Java tiu String 1flu object (3nw&2 object? wuldenAulTazyaiiv object ating
andanluuniu) desnunsaifuddnesldasiazinn 9 aaandatnedie 9 WigAudrdu

People of Thailand
Va6
price_of_coffee
1234567890
23+popOfRock

fathefuiuduuutiduudrusiiiu String oty mummaaamﬁmsmu String 1dunanA
keyboard u&fiuldau String Wiludiayaufiasie 4 Aisdasnis Busransildauuilas code
aav1dsunsu Radius.java 1i5uAuag area ann keyboard ununisarviuanalullsunsu

/* Radius2.java - Reading data from keyboard */
import Jjava.io.*;

class Radius2 {
public static void main(String[] args) throws IOException {
double radius, area;
int meters, centimeters;

//prompt user for area of a circle

System.out.print ("Please enter area of a circle: ");
//get string from keyboard

InputStreamReader in = new InputStreamReader (System.in);
BufferedReader buffer = new BufferedReader (in);

String inputString = buffer.readLine();

//convert string to double
area = Double.parseDouble (inputString) ;

//calculate radius

radius = Math.sgrt (area / Math.PI);

//convert to meters and centimeters

meters = (int)Math.floor (radius);

centimeters = (int)Math.round(100.0 * (radius - meters));

System.out.print ("Circle with area of " + area +
" square meters ");

System.out.print ("has a radius of " + meters +
" meters and ");
System.out.println(centimeters + " centimeters");

Tusunsu Raadius2.java witu code wiau String a1n keyboard éieilsyianm

System.out.print ("Please enter area of a circle: ");
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InputStreamReader in = new InputStreamReader (System.in);
BufferedReader buffer = new BufferedReader (in) ;
String inputString = buffer.readLine();

UszTaausngatilunisdedianulads user Wigindaslddayaaslsdiglusunsy UssTlaadaunaiu
dayalugduuyunas byte 3nnszuy (System.in) wldsudsiayamariuliiily character w9
WAul3lududs in dsylaafiauvinnisaasfiaditiifudauds buffer wiauduiadn character ag
Tuduals in vuAulilugduuuvas String Wia'lé String (femauilagludiuils buffer) iAvinais
a1y String Mniidaa method readLine() sirumediauals buffer udrRounliiiuliludiualsudia
String Mii4ia31 inputString

Wmué’a%ﬁn‘hﬁifumaumnmu‘lumsmu String wsimauiuatiaowsa1indrazaiu String an
keyboard giasvingredgil (e nail iwseidnnaneig)

Lﬁatsﬂoﬁ String wddunausallfdanisldau String ‘Lmﬂwuauaﬁummmmaan‘rs‘lﬂ‘luiﬂmnsu
foTulsunsu Radius.java vasisdasnisiddayanfiaiiiiiu double 1Sedasvinnsiliay String i
Wil double éhansi3anld method parseDouble() aan class Double wiauasesulsiLAu
diayaann keyboard 11lviun method figaa

area = Double.parseDouble (inputString) ;

wasaniu code zavldsunsudmdafmfaududinddiaudauning uazda run Tusunsug
f29a59 A1 850 lurfousnuazai 54 Tuasofiaas AlGNasWE doTiuanlvitiud

Please enter area of a circle: 850
Circle with area of 850.0 square meters has a radius of 16 meters and
45 centimeters

Please enter area of a circle: 54
Circle with area of 54.0 square meters has a radius of 4 meters and
15 centimeters

ddonaiiaziiuinlisunsu Radius2.java fufidiaanuifindavinauas main(..) da

throws IOException

msm@‘l?il,sw”\amﬁu throws IOException 1¥ifdu main(...) Atwsizin mlsmwﬁmgmmz\;ﬁﬂsuﬂsuﬁfu
sassAanaraduilygmlunisaiu wdu 8 wlild uaswanadndunils da Java edulviiseias
asIadaun1svineIudu I/0 v dednmafiilgwiiiadu aglaudlulagndas isnsesadauy
uarilasAulilinisaufilgmuarnuans deisnagldgdululaniasalyd (uni 7) aasunginél

whilddiamnuiiinaslduiysunsy Radius2.java 51ag'lé error agls

Radius2.java:16: unreported exception java.io.IOException; must be
caught or declared to be thrown
String inputString = buffer.readLine();

A

1 error

1
siuda Java %nan‘lmswsnm"tummsamaumuwaummd‘iﬂmnsmm as'luvinansaslasay
ﬁ p38716n817'3 Usylaaiiin

must be caught or declared to be thrown

ARNNEVIE da0dE ManansaldldlunsarudayaingTusunsu da (1) a53adu — catch wag (2)
Ganld throws uav Java
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da'laglduansnstingdnie deillunisasiasu error lunsaudiaya usazyaiieoalians
audayavirlasuugalivindu asaylindnfvatnvazidaauninaldn anGududanisidou
code tANTUINL MINUAITLAUT

/* Radius2.java - Reading data from keyboard */
import java.io.*;

class Radius2 {
public static void main(String[] args) throws IOException {
double radius, area;
int meters, centimeters;
String inputString = null;

try |
//prompt user for area of a circle
System.out.print ("Please enter area of a circle: ");

//get string from keyboard
InputStreamReader in = new InputStreamReader (System.in);
BufferedReader buffer = new BufferedReader (in) ;
inputString = buffer.readLine();

}

catch (IOException ioce) {}

//convert string to double
area = Double.parseDouble (inputString) ;

//calculate radius
radius = Math.sqgrt (area / Math.PI);
//convert to meters and centimeters

meters = (int)Math.floor (radius):;
centimeters = (int)Math.round(100.0 * (radius - meters)):;
System.out.print ("Circle with area of " + area +

" square meters ");
System.out.print ("has a radius of " + meters +

" meters and ");
System.out.println (centimeters + " centimeters");

}
foThis'ldusuilsedatsyTan salaldd
String inputString = null;

//prompt user for area of a circle

System.out.print ("Please enter area of a circle: ");

try {
//get string from keyboard
InputStreamReader in = new InputStreamReader (System.in);
BufferedReader buffer = new BufferedReader (in):;
inputString = buffer.readLine();

}

catch (IOException ioce) {}

wfinansdsenAgudls inputString Wagnauilsylaafiaudayaidinnsanduiiinilseion

try {
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}
catch (IOException ioce) {}

vingldsunsudiansiaidsyleanisanutiayaring string Weanuseiaalilu block aas try {3
fruA191 catch(IOException ioe) {} HusAtAntdinnavan block aav try {3 ' liidnilugiasla
code ag'lsidinldlu code uav catch(IOExcpetlon |oe) {3 wzsasuddasnislinisau
dulalésativindu nfeaslidonade error Mdadiu dadnd error iatiu Java Aagiflugasli
Ui

Walidaanudnladndnvias wRznenagaunsiadayazaglidqin lainslddayaiing
Tdsunsu Wialavusnailu Enter 1ag 9 mvinansesiagaudiianistin try {..} uay catch() {3
TifuTusunsu Radius2.java éali

/* Radius2.java - Reading data from keyboard */
import java.io.*;

class Radius2 {
public static void main (String[] args) {
double radius, area;
int meters, centimeters;
String inputString = null;

//prompt user for area of a circle

System.out.print ("Please enter area of a circle: ");

try {
//get string from keyboard
InputStreamReader in = new InputStreamReader (System.in);
BufferedReader buffer = new BufferedReader (in);
inputString = buffer.readLine();

try {

//convert string to double

area = Double.parseDouble (inputString) ;

//calculate radius

radius = Math.sgrt (area / Math.PI);

//convert to meters and centimeters

meters = (int)Math.floor (radius);

centimeters = (int)Math.round (100.0 *
(radius - meters));

System.out.print ("Circle with area of " + area +
" square meters ");
System.out.print ("has a radius of " + meters +
" meters and ");
System.out.println (centimeters + " centimeters");

}
//catch empty string (user hits Enter)
catch (Exception e) {
System.out.println ("Error! you must supply input");
e.printStackTrace () ;
System.exit (1) ;
}
}
//catch other I/0 error - do nothing
catch (IOException ioce) { /* leave it to Java! */ }
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Tusunsu Radius2.java A ndautiuluid try {...} uaz cath() {} agaavm Musnldasraday
Bavsuasnisaruiluildna1nldu&d? ahumvlaaoLﬂumsmaaaamw‘lﬂumi‘lawauawsa”l,u 9
A1 1A

1. aoﬁamm"LﬂtTmﬁ'maﬁwﬁi'\é"o System.out.printin("Error! you must supply input");
2. &vdiaau error 7 Java léwag’ld darad a9 e.printStackTrace();
3. aanannldsunsuiaahifinnsdszananale 9 Me&u drad &9 System.exit(1);

uaviia execute gusfAayiddannudoil

Please enter area of a circle: < g§linailu Enter >
Error! you must supply input
java.lang.NumberFormatException: empty String
at
java.lang.FloatingDecimal.readJavaFormatString (FloatingDecimal.java:9
86)
at java.lang.Double.parseDouble (Double.java:202)

at Radius2.main (Radius2.java:22)
Tmﬂﬁﬂﬂmsaanmniﬂsunsm?i"l,ﬁﬁﬂmm‘lm 9 Tunsilisudraniz Java fusagliinnsaandie
@y 1 Tullseiaa System.exit(1) wiaaudu 9 M1ty 0 &Hrunsaanuuulndvduislday 0 unu
e 1

131AYRTRANTITATIAFAL Wi AU error Viiavuafinawsasndunwafonisifieu code
7295u error Tuunadusa‘ll

aqd

W ldFausieiiayanfiac1e q Ailuiayauuuiugiu viafidanin primitive datatype  Java i
W swlddensdssaadiuals aMsAvuad lidudiuils msdsznadudsuliadedu wag 619
Awfla AU nsuldnuniinuasiiaya (casting) n1sld method AAendasfudiay nsudaInadLa
Afaanafian Msaudayaiingllsunsy waznsAIAEAL WagaTIAdL error Manatiatiulunis
anudiaya

uuuiniia

1. avaBunadvanununauaddlii final wiansfeandattodsznay

2. wabiafivanuuaneesening 5, 5.0, 's', "5", uay "5.0"

3. mmadwizavnsdssnanalsylaasalld d1A1ua

double x = 4.5;
double y = -45.25;
intp =12;

intq = 2;

31.  x+p*y/(p-y)*x
3.2 p% (p—q)

3.3. (int) y

3.4. (int) p

3.5. Math.round(x)

3.6. (int) Math.round(y)
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10.

11.

12.

13.

14.

15.

3.7. -2 ¥y + (int) x

3.8. ql/p

3.9. p % q

3.10. y*y-—y+ (x*(int) x)

andiautydsunsuisudiaundia int aan keyboard 3 uu 2 67 uazdayaniia double &n 2 )
uao:nnuu‘lu‘iﬂsunsnmu‘;mmNaswmamamm 4 6n ‘Lmnuwaaw'ﬁmmvl,m"b‘luml,l,ﬂsm
il domadwsilelddoniinaa

A dauilsTamdianizn Java annauntsv el

5.1. a+bc/2
5.2. a@a—-c)+bb-c)-(c(c-a)/d)

53. b*-4ac
54. (4/3)%/2
T xM
5.5. = +T
q D—k 2
AgdinuTdsunsuiivinnnsildau aven Celsius Witiluasan Fahrenheit Taarviualyid 1‘7|

giagnstl&eu dinann keyboard Taadviualvigasnisilaay da
. 5 .
Celsius = 5 (Fahrenheit — 32)

uufieutysunsuivinnnsul&au asen Fahrenheit Wiluasan Celsius Taadviualvidayat
fiagnsil&ey udinann keyboard

andieutdsunsuisuiiayafiiflusiuiuataniuann keyboard w&eaulviilu mile fomadwsty
flautinaa

aaLﬂﬂu‘iﬂsunsnﬁaﬁuﬁagamn keyboard ffluatauasldlusduuunail Witdsunsu
wasudludruuiu denadansaannivuiinaa (Avuali 1 duwindu 365 Ju)

A dauTdswnsusy int 31uu 5 67 Aadauadfitanatil @saudIdnadws L
Rkh)

dauTdsunsuidmamnnatiugsdiumeanniantldoavaning Widenadwsuasnis
arnalusduuurasuii fenadawsnunlelufoniinaa

auum‘jmmsﬁmnﬂuiuﬁmmz‘a“mmwﬁaﬁu beer 1 maaaiu uaslunsvin beer 1 a9 (24
n) dudaglddng barley d1uu 1§ ﬁ']ti'm'aumaommsﬂ‘luimmﬁﬂﬁﬂﬁﬁﬁoﬁu 200 Ay
agtdisuTilsunsulunsaruiainanuiuuagiig barley ndavldilunsvin beer Miiaowasia

AMsu3laazavaransaluinendaiinaanninnnsdnmn

audiautdsunsuiuiiayanie long A uuzasdia (digit) agsznie 10 — 12 é) Tiae
Waawslugluuuuag mtamm‘lmﬂsaaumu Hudhuingu 'Immsmumnmam’ma TR
fishaunauas 3 61lddeniinaa

andieutdsunsuisudranuanzasiunaduaas@nmday nnfulidnamaizadu
saugi (perimeter) fnaans ludontinaa

o disutdsunsuiidmavniuiizasnenan nadinsudinuiain keyboard
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16.

17.

18.

QGL‘LIEIuTﬂSLLﬂSMM‘SU?.IaNa?juﬂ double F1uu 5 ¢aa1n keyboard anfulid i Auade
aavfaumaniu donadwsinlélddoninaa

Amualidurngudnalvuasavariadivindu 865,000 Tud wazidusiigudnalvuasian
winAu 7,600 luad avidisuTdsuasunaiuiam

17.1. 1Buesuadian (cubic mile wia mile®)
17.2. daunenaasavaniiag (cubic mile)
17.3.  dssarunaviiunasuadarvariiadsaliuinsuasian

andauTusunsuiisudiayaxfia double aglugduuy 123.4567 a1n keyboard aniulide
nahurasdiayafiaguinaanaianlaiduliludiulsi fiafianflu long dandle 1@5aud LA
dayafiaguasaanafianlidul3lusdy long dndnile donadwiiatludiuils long 1o
gavlddoniinaa
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‘Lunmﬁmuﬁmazmvimpmﬁnﬁumsmmuiugﬂuunmaomsﬂszmawaﬂmmﬁosﬁw 9 ffuau
Waulananuali wiandaninnisussananakuulu (repetition w3a loop) nstidyaddalunns
aadula uay nmslddsziaalunisufFauiiaudiayasieg 9

w9 nauunFauiudrgaruazldnnuds

AstlzauAaudiaya (comparison)
asAimualszlanlunmsulsauiiay (logical expression)
nMstdasundasdunaunisdszananalutuueg 9 (control statement)
nsvitouwuuu (loop)

= for loop

= while loop

= do ... while loop .

o Msg@nisvinuuay loop dansldenas break uag continue

O O O O

nate 9 asensidisuldsunsudasiinsdaniaziszinana liianilunsidanaudayadiiidi
wia msdandszananaaudunau nszanumsildimvua'li wiu drdayatindnfietiaaningud
AgfinsvinouaaTdsuasy dinaniusannanasatyl azlsvinuae lunsdndulaiiagi

code vinatnala athondletu 1avdasindnisasvdlselaaildlunsiFauiiay funauuas
nslddsslaauFauiiaulusluuueig 9

Asdndula war mswsauiiau

nsdndulafludiudsznaviidrdeann 9 frunivuasnsidauTlsunsu lusunsunastsdiadl
anuansalumsaniulaiianitagvinasisealy wu dannusasindnmnunaiasGaulu
Madeaniinaigsiafiinnnil indas inasiinsdavdaidan wia 1y dduiauinduduay
gainhu avlsviuasil deluduzasnisidisu code Wy Msendulaazvin'lédtdsunsuidiasd
AaNususanazilzauAaulanau iy WBauiaufiainuunnnii faanin wia Wrauiiaude
ANULinAY waraulivindu

uuniigasslanade relational operator Lﬁuotﬁnﬁaﬂ"tul,’%'aomaam'smmuﬁnﬁmﬂsﬁﬁ?jﬁ@tﬂu
boolean uay operator Miifida < <= > >= == uay |= 11zuein1sld operator tnaiilu
sgTaaniinsidanissnanamunadnsuasnisilzauliiauiiu 9

ssTaaiilaf if

S a

if Huddeiisinntdlunisidaninmasdssnanaaylsanunadnsiiindy if fisduwuudodl da

if(expression)
statement;

Taafifiafinnunaii expression agdiadiilusylaaifiafinnsdssananaudlragldaiiiiu boolean
Huldldiasua true wia false winilu 1y
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if (numberOfStudents >= 500)
entranceExam = true;

wia

if (number < 0)
number *= 10;
number++;

d1A12a9 expression 1fluase ﬂsziﬂgﬁmuuﬁa if azgnszanana wadiuiafazlign
Uszanana iudadefiuiuduuuil draraas number < 0 1flua3oilsslaa number *= 10 Aag
lasunisdszinana awi 3.1 uaaviiviiunauzasnisdszananacmanisld if Aulsslaalugluuy
Ml wazdsylaanisulzauiiau number N'ldnadvnauniini

if(expression)
statement;
other_statement;

1fluaze? no
yes
statement number *= 10;
v \ 4
other_statement |4 number++; <

awi 3.1 aslddseTaa if

°Lumaﬂ§“\n51f‘1m§1Lﬂi‘muﬁs:ﬂﬂﬂ if Willusduuuiagluussiadendu wiu dnusnddaulsylan
fmatAauminiliagluussiaderdusaagle

if (number < 0) number *= 10;
number++;

degnsiagaundn’lrennsainas Java ualaavirldudinsiuussinlmidmsulselaafiaiuu
navNMsIBauTiaudugaay azvinliig code ladadiu aavglisunsudiatnanisnsazauin
daan user t&ingTdsuasuduiaugusa i

/* IfStatement.java - Using if statement to find out whether a number
* is odd or even

*/

import java.io.*;
import java.lang.Integer;

class IfStatement {
public static void main(String[] args) throws IOException {
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int number;

//set up buffer stream
InputStreamReader isr = new InputStreamReader (System.in);
BufferedReader buffer = new BufferedReader (isr);

//get input string

System.out.print ("Enter a number (int): ");
String input = buffer.readLine();

//convert string to int

number = Integer.parselnt (input);

//check if number is even or not
if (number % 2 == 0)
System.out.println (number + " is an even number.");

Tusunsu IfStatement.java uan user Wilddnaznilof doldsunsulédaAnliludulsda
number navaNTUAvinAITaTIARauIdIRaNa N durugusa lidalselaa

if (number % 2 == 0)
System.out.println (number + " is an even number.");

dodninaad'ldns number wddlaifiva (W5a96a) uaavIEauA e ﬁoiﬂmnsunau
udavdiamnulifontinaavangliin dianilddinanduang doiunadwsuasnis run

Enter a number (int): 45

Enter a number (int): 20
20 is an even number.

'T,ﬂmnsa.maomr:Ta"Lai’lﬁ'Iﬂmnsnﬁaunszﬁ Foasiuldannuadwiile 615118 45 Tdsunsufaglai
udgavaylsian auuamnmamamLawmaﬂ,ﬂmawmmuu 1RZNAVINGINGavVinaels 893y
fusaazudaviianulldontinaalaswiswanitdiauiiudly Lamwsmam

A5l if Wulselaandiunnninuileilsziaa (if — block)

asudiau code Afiananiutledselaatiu vinlddanmsidesamune { dausavlssloamaniiu
(compound statement) dvdaatiniuil

if(expression) {
statement 1;
statement 2;
statement 3;

statement n;

b

Ly

if (number % 2 == 0) {
System.out.println (number + " is an even number.");
number++;
System.out.println ("But " + number + " is not!");
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ﬁﬁma"nan“l,ﬁuoﬂs"mummwmmnauumu VAgAuEasasnsudasnavioiuase uazliiy
39 Tunsasadausansld if uul,swmmsnmauu\‘mnmsﬂsumawa‘tmnmummﬂuasa LRy
uia at1ele atraniiadranisld else mundvisslaaiiay if undndinde

sduuuTAsvas9uaslselan if — else fifigrodl

if(expression)
statement;
else
other_statement;
another_statement;

AT 3.2 usavdvTAsIRS19a if — else

luase?

A 4 A 4

statement other_statement

another_statement |4

A 4

AW 3.2 a5l if - else

anldsunsu IfStatement.java dsdiagnsiasuanInad e user Tadinglusunsuiiuia
A 1fAdasldnu code vagi Wiiludodl

/* IfElse.java - Using if - else statement to find out whether a
* number is odd or even

*/

import Jjava.io.*;
import java.lang.Integer;

class IfElse {
public static void main(String[] args) throws IOException {
int number;

//set up buffer stream
InputStreamReader isr = new InputStreamReader (System.in);
BufferedReader buffer new BufferedReader (isr);

//get input string
System.out.print ("Enter a number (int): ");
String input = buffer.readLine();
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//convert string to int
number = Integer.parselnt (input);

//check if number is even or not

if (number % 2 == 0)

System.out.println (number + " is an even number.");
else

System.out.println (number + " is an odd number.");

System.out.println ("Good Bye.");

Usylaaiis ddauiadnglusunsuuaas da

else
System.out.println (number + " is an odd number.");

System.out.println ("Good Bye.");

deazviniTdsunsuzaasvinmsdsynanailseiaaiagdauiann else 1 number % 2 == 0 1flu
Wia uazdaafagvinlidsylaatignilsznanaida dwaiiduaed (U 2 ldwmsudindaiae)
RAVQHNAAWEUAINIT run 1

Enter a number (int): 45
45 is an odd number.
Good Bye.

Enter a number (int): 80
80 is an even number.
Good Bye.

agtiuInnsian if — else m’l‘z.i‘vrfluiﬂmnsumaamauaama‘nmmmaoms‘tummamwa ma
ﬂ']‘iGI‘S'JQE\’iE]‘]JVLG]NEQ‘VIL‘]JHQ‘E\‘]‘VI']\‘]M‘H\‘] LL&uLlIBNa‘].IEJ\')ﬂ']‘iG\‘S'JQE\"EJlILﬂuL‘VIQ anmoviuo

Lﬁaomn if — else Avilu statement ﬁauﬁoﬁaﬁumﬁmmmﬁwmLm if — else 11813 Tuilszlan
Ay if — else Andsz1anniielé M%alLﬂ:lLLﬁiﬂiuﬁ\‘J‘l)ia’]ﬂ 9 Uszaa Lﬂﬁunﬂsu’iﬂmﬁ‘lﬁ if — else

wuwuiiin Nested — if dofigtuuuiasease Aldnwasadne 9 Auiuiudl (anafidsyiaa if — else
NI wiatiaanin)

if(expression 1) { ) if(expression 1) {
statement 1; statement 1;
statement 2; statement 2;
b b
else . else if(expression 2)
if(expression 2) > Wiaa statement 3;
statement 3; else {
else { statement 4;
statement 4; statement 5;
statement 5; }
¥ J

NnTaTaviat i uuuiilsslaaiagldsunisdssananadi expression 1 wiluazeda
statement 1 uay statement 2 &u statement 3 ag'lGFunisUszanana 61 expression 2 tfuaze
uay statement 4 uay statement 5 agldsunisiszananadsaiiia expression 1 uay expression 2
tHuia
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aavug1dsunsudlananisly Nested — if TuTdsunsu Grades.java

/* Grades.java - Using Nested - if finding letter grade
* from a given score

*/

import Jjava.io.*;
import Jjava.lang.Integer;

class Grades {
public static void main(String[] args) throws IOException {
int score;
char grade;

//set up buffer stream
InputStreamReader isr = new InputStreamReader (System.in);
BufferedReader buffer = new BufferedReader (isr);

//get input string

System.out.print ("Enter your score: ");
String input = buffer.readLine();
//convert string to int

score = Integer.parselnt (input);

//determine grade by given score
if (score >= 90)

grade = 'A';
else if (score >= 80)
grade = 'B';
else if (score >= 70)
grade = 'C';
else if(score >= 60)
grade = 'D';
else
grade = 'F';
System.out.println ("Your grade is " + grade);

Tisunsu Grades.java 1fnauainisliitnsa@a 61 score fian

naIUIaLvindu 90 1é A

wnnnIuIaLvindu 80 16 B (atszring 80 &g 89)
wnnnuzatvindu 70 16 C (atsyning 70 d9 79)
wnnndusawindu 60 1a D (atdsznine 60 &9 69)
6131 60 6 F

m“lmaanLl,uu‘mmmsaaaaumu"m“lmmnnsmﬁ’mmﬂﬁmstﬁ%unLﬁunmn 90 av'lddvs 60 anu
fupau fa 61 user 1& score AfAvindAY 75 nsufBauly if usa wag if Agasaziduwia weazan
tHussoelu if mmuﬂa score >= 70 Us¥laafiaiuan grade = 'C' Aagldsunislsvanana aHulu
nsmammuuu sl grade = 'F' avlésunisdsyananadsaiiia na q AsalaaIN1InTIAFaufau
winfifusiakonua faumlsasadaulseiaa if — else AndatngdIneT score AuaneaAY
valviAaanuidinlaunniediu

HAAWSUAINIT run Madayauesgiu
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Enter your score: 87
Your grade is B

Enter your score: 45
Your grade is F

Enter your score: 92
Your grade is A

aInsafandautlsunsu Grades.java fiulusgrannsld operator && wia || #aluns
asAdaudivaaIugAIwad score MNatlungule aavugiu

/* Grades2.java - Using Nested - if finding letter grade
* from a given score

*/

import Jjava.io.*;
import Jjava.lang.Integer;

class Grades2 {
public static void main(String[] args) throws IOException {
int score;
char grade;

//set up buffer stream
InputStreamReader isr = new InputStreamReader (System.in);
BufferedReader buffer = new BufferedReader (isr):;

//get input string

System.out.print ("Enter your score: ");
String input = buffer.readLine();
//convert string to int

score = Integer.parselnt (input);

//determine grade by given score
if (score >= 90)

grade = 'A';
else if(score >= 80 && score <= 89)
grade = 'B';
else if (score >= 70 && score <= 79)
grade = 'C';
else if(score >= 60 && score <= 69)
grade = 'D';
else
grade = 'F';
System.out.println ("Your grade is " + grade);

}
1sul&eu code Tunsasrasgaulnalyiily

if (score >= 90)

grade = 'A';
else if(score >= 80 && score <= 89)
grade = 'B';

else if(score >= 70 && score <= 79)
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grade = 'C';

else if(score >= 60 && score <= 69)
grade = 'D';

else
grade = 'F';

dafialéaas run @uéuﬁ"l,rﬁNaﬁwﬁ‘mﬁayﬁuﬁnﬁiﬁmniﬂsu,nsu Grades.javaIttﬁﬁumaumaams
asadaubimiiaudu s7ldwanauniniin driinnslyd & uazdAruaviszlaaiagnidiuminuag
&& fiAiua3e dszlaanagniodiundonayldsunisdsenanadie iy aundiii score fidiu
85 nsszananalu if usnaziiluwia Java Aazdsyanana if Aaag da else if(score >= 80 &&
score <= 89) dofifliasi Java a“ﬂsvmawaﬂsfiﬂﬂmawao && dhewneilselaafiagniodiiu
i1 @a score >= 80 uuu]uaso nsdiau @ Nidnrazadradufazgnissnanaluwuudedsut
ﬁomumsﬂsumawawﬁwau W q Ahifianuaniuiigasvinas wadifluiaodiadnodaivindu
finsdldnvianansdiil dasld && visa || inunhalunsanagauade q wiulunsdiuasiylsunsu

sialdlil doifluTdsunsuamiaganin danwsidvualviagunguiu 9 via'li
/* UpperLower.java - Using && in if - else statement */
import Jjava.io.*;
class UpperLower
public static void main(String[] args) throws IOException {

char ch = 'F';

if(ch >= "A' && ch <= 'Z2")

System.out.println(ch + " is an uppercase letter.");
else if(ch >= 'a' && ch <= 'z")
System.out.println(ch + " is a lowercase letter.");

TsunsuAmualvidiuis ch fidnfludnus F dalual uazldlsyian if — else vinnsasagauin
manmm‘mtﬂuanmm‘;‘lummamLan «‘fionuuuau‘;‘maaw'ﬁmvlmumaanJum‘lvizu WeLsIfavnNIg

D -

Aazuaaolvitiudon1sld && wiunhalunisesiagaudizas ch A ldAvuadu

lumsufFauiiawiu Java aglda ASCII (Unicode) umsuEauiiaudidnusiogacd Taalu
aauusnzBauiay F Au A (70 Ay 65) donazasnsifFaudauiuaie aamamﬂ%unmun F
fu Z (70 Au 90) doAifluaze dofurlszlaafinuun System.out.printin(ch + " is an uppercase
letter."); Av'ldFunisiszanana L?jul,mmr]unnmam:rsml,an &1 ch iudnwsiidludidnacans
whauguastiiniululssian else — if Mauun

Tlsunsusialufingaunisld || Tunrsasagauinfaundivualiadluagasls

/* Season.java - Using || in if - else statement */

import java.io.*;
import java.lang.Integer;

class Season {
public static void main(String[] args) throws IOException {
int month;
String season, input;
InputStreamReader in;
BufferedReader buffer;

System.out.print ("Enter month (1 - 12): ");
in = new InputStreamReader (System.in);
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buffer = new BufferedReader (in) ;
input = buffer.readLine();

month = Integer.parselnt (input);
if (month == | | month == || month == || month == 6)
season = "Summer";
else if (month == | | month == 8 || month == 9 || month == 10)
season = "Rainy";
else if (month == 11 || month == 12 ||
month == 1 || month == 2)
season = "Winter";
else
season = "Never heard of it!";

System.out.println (month + " is in " + season);
}

Tusunsu Season.java 14 || Tua1sesaagauin month 7 user ‘lavﬁﬁqﬁﬂsunsuﬁuar.uil‘tuqeu\a@l,s
Tamafiviualvidiau 3 — 6 fluagsau 7 — 10 Huggrlu uay 11 — 2 flugguun (Gedeniidnay
Tinduauliana?) aasNguaawsaNnnIs run fnin

Enter month (1 - 12): 4
4 is in Summer

Enter month (1 - 12): 8
8 is in Rainy

Enter month (1 - 12): 1
1 is in Winter

Enter month (1 - 12): 20
20 is in Never heard of it!

Operator || fuflunsueusudayaiiarafiulévaia q adne ﬁaﬁl,ﬁu‘luiﬂsll,mm A lvian
229 month 1ilu 3 4 5 v3a 6 1AMKuATH season fid iy Summer &ruldiaudu 4 Adudadu
Tumeasedudinudnsld && unulidsunsuzasniaglivivuauimaanivli naanda Fiuas
month ‘Lianunsadfluldldvedan Tusunsufazdszinanailsylaafiau else dgavinanaantal
Haumsasagauinnaanund fuszeuiali

Tunsld Nested if - else Huisazdasseioima q if s ldasdad else wia'liiwse Java ay
aadaudn else Aldiuing if agAaunihvia’li suudinfiinAdasszislusasuastiunaunis
amaday Infuldatrenisaelania’li idudlatineil

/* DanglingElse.java */
import Jjava.io.*;

class DanglingElse {
public static void main (String[] args) {
int x =7, y = 99;

if(x > 5)
if(y > 5)
System.out.println("x and y is greater than 5");
else
System.out.println("x is less than 5");
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}

Tusunsu DanglingElse.java Awiufiiiia run uwdinadnsiléda

x and y 1is greater than 5

gofluldamuiinaa’ly wddsldaudruas y Wiilu 2 nadwsilandudu
X is less than 5

Fo'lailg&eTiindianis iwsesiin x fananandt 5 &sviiaduda Java Sl else dugdu if 6
fav ¢vil

if(x > 5)
if(y > 5)
System.out.println("x and y is greater than 5");
else
System.out.println("x is less than 5");

wnganiudsdasmstinisdsananaduldanuiisndans widaeld {3 udaae doil

if(x > 5) {
if(y > 5)
System.out.println("x and y is greater than 5"):

}
else
System.out.println("x is greater than 5");

doudia run quénAavldnadniiduldauiingasnis da Lifinadnile 9 uaaslddeniinaadn y
fitiaeni1 wIaLvindu 0

fonafiinagnduluuiudseTdsunsuy Quadratic.java s léwadeluuniaas iialifinns
nsIARaUAIUaY determinant Maaiilu 0 éaansld if Tuilseiaa

//calculate determinant

double d = b * b -4 * a * c;

if(d <= 0) {
System.err.println ("Error: cannot find square root");
System.exit (1) ;

}

double det = Math.sqgrt(d):;

v ladmualifinnsasiagaumizas d Aaunisiaanld Math.sqrt() drerzae d fiaanin wiawvindy
0 151azWadlide user wiauduafinisvinouuasldsunsuiui dransizanld System.exit(1)

/* Quadratic.java - Calculating roots of function */

class Quadratic {
public static void main (String[] args) {
double a, b, c;
//4%* + 20x + 16 = 0

a = 4;
b = 20;
c = 16;

//calculate determimant
double d = b * b -4 * a * ¢;
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if(d <= 0) {
System.err.println ("Error: cannot find square root");
System.exit (1) ;
}
double det = Math.sqgrt(d):;
//calculate roots
double x1 = (-b + det) / (2 * a);
double x2 (-b - det) / ;

Il
+
X
-

System.out.println ("Root 1
System.out.println ("Root 2

I
+
w
N

A5l Conditional Operator (? :)

Java 11 operator 5nG‘\’mﬁaﬁmmmsgﬁwm‘lﬁumu if — else "6l 13713un operator il 3
Conditional operator #3a operator 7l expression (statement) agaud? GoliTasvas19691 Aa

(expression) ? (true statement) : (false statement);
(it}

(number % 2 == 0) ? System.out.println ("Even number.")
System.out.println ("Odd number.");

aavglusunsusatneiu
/* OddEven.java */
import java.io.*;
class OddEven {
public static void main(String[] args) {

int num;
String result;

num = (int) (Math.random() * 100;
result = (num % 2 == 0) ? "Even" : "Odd":;
System.out.println(num + " is an " + result + " number.");

}

Tisunsu OddEven.java 14 operator ? : lunisasiagauin num luiruguia WA dednilu
ativlnatitsuileAaziAudayaiiu (Even wia 0dd) Tiludauils result udr3suaavnalifoniinaa
“avNUU A9l

65 is an 0Odd number.

Tusunsu Min.java Mviudituaneiild operator ? : lunswiAdiaaitiasgaseninoauaasdiii
Anualv

/* Min.Jjava */
import Jjava.io.*;

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

int numl = 45, num2 = 89;
int min = (numl < num2) ? numl : num2;
System.out.println ("Min number is " + min);

o,

WadwEn'lgainnls run da

Min number is 45

nnsldf operator ? : ARansd if — else duasdoiufidludasuasgidauldsunsuasitamniiasli
operator My Iwsgnvgadlvinanislssnanaludnrayidadu

A5 switch
Java fidn&edndanteainnsainanlduny if — else 16 AdviiAda switch dofiTasoas1oaoil

switch(expression) {
case valuel :
statement;
break;
case value2 :
statement;
break;

default :
statement;
break;

}

@716 expression wav switch fuaggiasifludfifiufioilu char byte short w3a int windu &
Hluaufiadu Java azWassie error iudl awi 3.3 waavdedunaunisvingiuuay switch
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yes
1fluase? statement > break
fluazg? statement > break
default »|  break vindndodu q

> uTdsunsu

A

\

A 3.3 funaunisvine uuas switch

'
o

Ad9 break u switch sfushdauunn 9 61510018 Asvinouuas switch Aaglaildnadwsdonin
1aman1salld taavungeiadnTdsunsunisld switch g

/* Switch.java - Using switch
* to differentiate input

*/

import java.io.*;
import java.lang.Integer;

class Switch {
public static void main(String[] args) throws IOException {
int month;
String season, input;
InputStreamReader in;
BufferedReader buffer;

System.out.print ("Enter month (1 - 12): ");
in = new InputStreamReader (System.in);
buffer = new BufferedReader (in) ;

input = buffer.readLine();

month = Integer.parselnt (input) ;
switch (month) {
case 3: case 4: case 5: case 6:

season = "Summer";
break;
case 7: case 8: case 9: case 10:
season = "Rainy";
break;
case 11: case 12: case 1: case 2:
season = "Winter";
break;
default
season = "Never heard of it!";
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break;

}

System.out.println (month + " is in " + season);
}

m“lrﬁvhnja'l,ﬂé‘iuuuﬂaoiﬂmnsu Season.java Al if — else Wi 14 switch unu Taes 'l
nsaunagluaqisfuuiiaunisvinduTdsunsu Season.java mnatdlunguauay case ey
agiuiusdiau case 69 9 Naglunguidmdumundadulliag lifinisdsznanale 9 auninag
au case §avinalunaguily vy

case 3: case 4: case 5: case 6:
season = "Summer";
break;

Java aziszanawa case 3 nauustslifidsyianle 9 Tu case figarfu Java F9dsvanawna case 4
case 5 uazaunsyiivunde case 6 Guiilu case gavinalungu Java viszananaiselan season =
"Summer" uay break

AT91La) case 6 msiaﬁu‘lué”nﬂmsﬁﬁNamﬁaumsﬂssugawaﬁwms‘lﬁ operator || Tu
UsylaaiGanld if farumisdoinafion1sld switch Tudnwaziilig iwnuluiznsithaan
duaaunsiliaulédfinasguals

o

wadwsi'lda1nnns run Tusunsu Switch.java Awmfiaududunis run Tusunsu Season.java
1INaaIndiatnensld switch ndndinie
/* Switch2.java */

import Jjava.io.*;
import java.lang.Integer;

class Switch2 {
public static void main(String[] args) throws IOException {
int digit;
BufferedReader buffer;
InputStreamReader isr;
String input;

System.out.print ("Enter a digit: ");
isr = new InputStreamReader (System.in);
buffer = new BufferedReader (isr);

input = buffer.readLine();

digit = Integer.parselnt (input);
switch(digit) {

case 1l: System.out.println("You entered ONE.");
break;

case 2: System.out.println("You entered TWO.");
break;

case 3: System.out.println("You entered THREE.");
break;

case 4: System.out.println("You entered FOUR.");
break;

case 5: System.out.println("You entered FIVE.");
break;

case 6: System.out.println("You entered SIX.");
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break;

case 7: System.out.println("You entered SEVEN.");
break;

case 8: System.out.println("You entered EIGHT.");
break;

case 9: System.out.println("You entered NINE.");
break;

case 0: System.out.println("You entered ZERO.");
break;

default: System.out.println("Sorry - not a digit!");
break;

Tdsunsu Switch2.java uan User Tilddausznning 0 — 9 uagazudamunivdaunusiian
waniundulddeniinea dodia run wdifavldnadnsdoil

Enter a digit: 9
You entered NINE.

Enter a digit: 2
You entered TWO.

Enter a digit: 36
Sorry - not a digit!

a1 36 Tusunsunduuanin'lilddian ﬁoﬁtwsw‘lﬁsunsmaammsaaaamawwmgamﬁm
ALd ety 1dasdsuilselusunsuaadn Inidiisfiain1TNazaIARALMILAAIATI 9 NINUA

Asvinvunuuu (Loop)

A 9 ﬂsomiﬂmnsuLuasmaomsmm’luiﬂmnmmmsﬂiumawa“lusﬂl,mmﬂum 9 flu LU o
@ 1 — 10 éra 2 v3a arutiayaann keyboard aunin user agwala L'a"mmmsau'ua'mmﬂ'léfam
Java u’me‘t?Jnumsmo’mm‘m“l,mama"l,umnun aaom‘lﬂmnsummmmammmn 1-101d
flautinaail

/* ForLoop.java */
import java.io.*;

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

int number = 1;

System.out.println ("Number now is " + number);
number++;

System.out.println ("Number now is " + number);
number++;

System.out.println ("Number now is " + number);
number++;

System.out.println ("Number now is " + number);
number++;

System.out.println ("Number now is " + number);
number++;

System.out.println ("Number now is " + number);
number++;
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System.out.println ("Number now is " + number);
number++;
System.out.println ("Number now is " + number) ;
number++;
System.out.println ("Number now is " + number);
number++;
System.out.println ("Number now is " + number);

}
wiuaunaswinlgaAgaodu

Number now is
Number now is
Number now is
Number now is
Number now is
Number now is
Number now is
Number now is
Number now is
Number now is

O o JoUrd whN P

AMsuaaIA1In 1 - 10 ﬁuﬁa"l,:jﬁﬂzyma:;"l,smnmﬂﬁ’n dsdiagnsiazuansdlann 1 — 100 viza
an 1 — 1000 viag tavdaviuWauiiadflaawiae aasunginsagld loop walunisvineulu
anwrazilldadnels

Java filasvasenanadmninainnsaiinldlunsvitonunuinula ddeiind Aa while,
do..while wag for yad1densniisazgiu Aa for loop

A5l for loop

AaufisarllgTaseaseua for loop AusungAuinTusunsudauniing 114 for loop wdragd
wiefluatinels

/* ForLoop2.java */
import Jjava.io.*;

class ForLoop2 {
public static void main (String[] args) {
int number;

for (number = 1; number <= 10; number++)
System.out.println ("Number now is " + number) ;

}

aztﬁy‘jﬂﬂmnsmaomé’uaomnl A9ty for loop uanlyi Java iu’wmsﬂszmawaﬁaamﬁmm
10 A9 TlaaBudunslszanana Wa number fidvindu 1 ldaundn number agfidnilu 10 Gedia
number fieuilu 10 Java Aaza@insdszananaviovue uaznadwsilanwmsiaududuldsunsy
ForLoop.java Mvsdiaudivannauniing

a o

TAs9&519aa9 for loop fdeiida

for(expressionl ; expression2 ; expression3)
statement;
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‘Iﬂﬂﬁ expression ﬁaajnmﬁmsmmuﬁmoﬁu expression aggnilszananaiiudiusnga
1aa17'll expression Wiinazgnisunin initialization expression Aaviminilunsimuasn
viasdulisuduisiazinunldly for loop &9 Niu expression2 Aazgnilsvanana fedinnns
ﬂssmawmﬂuasamnmauiw statement 7iagjlu for loop Aazgnilszanana uas for loop aza@inig
vinuwiuifinisdszanauad expression2 fluwiia fia statement #atilu for loop uganis
Uszananaan expre55|on3 Axgldsunisdszanana way for loop azaadulililsznana
expression2 dna%y dediiluaze statement Aavgnilsznanainass vinateiildaunin
expression2 aztfluvia 15130 expression2 91 loop condition way expression3 31 increment
expression

AW 3.4 wanILNUEINNSYIneuaY for loop

expressionl

expression2
(3539 ?)

no

statement

A 4

: statement du 1
expression3 Tuldswnsu

A 4

A 3.4 fusaunsvinguuas for loop

wnduung Tuswnsu ForLoop2.java Minidinunauniinidindansvinouadne'ls inGududianis
1lieru for loop

for (number = 1; number <= 10; number++)
System.out.println ("Number now is " + number);

&97 Java vihAaufida Avuaaduls number 1ﬁtﬂuuﬁg uﬁamnﬁuﬁmmsmsaaaauy‘wﬁmﬂs
number fietiaanin viawinduuwia'li deAifluase delu Java Jeiszananailsylaatiaglu for
loop iaid3audrdelillszananalsslaa number++ doiflunisiinalvidudiuis number 1a3a
waFvnau'lissragauin number <= 10 8nasv vin'ldBan 9 aunit number agfidunnIN&uIg

%
S S

azg@in1svinou Taadsludrdunauuad for loop fideiida

Aviuaadassulvidu number
2. @73&aui1 number <= 10 wia'ly
gnfluaze
Ussananalsylaa System.out.printin("Number now is " + number);
dufluia giinisvinouuas for loop
3. dsznawaisylaa number++
4. aduldvind&vludiasgasini

—
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Expression AdAeyigaiazvinlei for loop vinousia w3aadinisvinoudda expression idag
Forfulunnsld for loop fedassuinseodellszlaaildlunmsasasgauinaunsaiasvinldgiio .
favnsdlnaa’li wnzdusesadavlifinisvineunas for loop mam“@ﬂimu"tuumsauam wIan
Banin Infinite loop dratnvizu dstdfau for loop a1 Wvitugedl

for (number = 1; number > 0; number++)
System.out.println ("Number now is " + number);

For loop TnsinadtsAazvinaulea Lifinduge twsizind1aas number agunanindudag
aaaatal vinlvdszlaauasnseanagautiluldiaua

asudiau for loop Wivinouaaaanaius usadiauldvalauuy datiiduy

int number = 1;
for (; ;)
System.out.println ("Number now is " + number);

11k for loop vinowliliBae 9 éranmsanidn expression Wesudafiaglu loop wiaaniin
expression Nuflauasan @ail

int number = 1;

for (; number > 0;)
System.out.println ("Number now is " + number);

d1516ia9n17 infinite loop ALifidselaala 9 wwafvinle doil

for( 7 ;)

1aavugn1sty for loop Tunisulnauain 1 de 100

/* Add1Tol00.java */

import java.io.*;

class AddlTol00 {

public static void main(String[] args) {

int total = 0;
for(int 1 = 1; 1 <= 100; 1i++)

total += 1i;
System.out.println("Sum of 1 - 100 is " + total);

WRANWEADINIT run fa

Sum of 1 - 100 is 5050

s“f’aar;miﬂsu,nsueia“l,ﬂﬁmmsﬁj'mpmmmamﬁumnﬁu“luueﬁazﬂ dluduvindusuutli user
tugAuanndurdnGudunuioiuuin (Miawindudtuiun user tiuglddingldsunsy) 1aw
ldgasnislunsAtuial Aa

amount = p(1 + r)"

Taei
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p fAa :i'mml,’aul,fém"m (principal)

r fia daseanidalszand

n Aa uwunalingasnism
amount Aa Wudulldnuasnail

/* Interests.java */

import Jjava.io.*;
import java.lang.Integer;

class Interests {
public static void main (String[] args) throws IOException {

double amount; //amount at the end of year
double principal; //first deposit

double rate; //annual interests rate

int years; //number of years

BufferedReader buffer;
InputStreamReader isr;
String input;

//get input from user (principal, rate, years)
System.out.print ("Enter amount to deposit: ");
isr = new InputStreamReader (System.in);

buffer = new BufferedReader (isr);

input = buffer.readLine();

principal = Double.parseDouble (input) ;
System.out.print ("Enter interests rate: ");
input = buffer.readLine();

rate = Double.parseDouble (input) ;
System.out.print ("Enter number of year: ");
input = buffer.readLine();

years = Integer.parselnt (input) ;

//calculate and display amount

System.out.println ("\nYear\tAmount on deposit");

for(int y = 1 y <= years; y++) {
amount = principal * Math.pow (1.0 + rate, y);
System.out.println(y + "\t" + amount);

}

System.out.print ("\nTotal interests after " + years);

System.out.println(" years is " + (amount - principal));

WAaAWSUAIN1S run @e principal = 10000 rate = 0.25 uay years = 5
Enter amount to deposit: 10000
Enter interests rate: .25

Enter number of year: 5

Year Amount on deposit

1 12500.0

2 15625.0

3 19531.25

4 24414.0625

5 30517.578125
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Total interests after 5 years is 20517.578125

shuilsznavfiddeyda for loop AvimminAidmannanuduildsulunsasil (wsannanide)
15174 method Math.pow() Tunisuarzadnanidalunsazll Godfiam'ldudnfuaanaawsly
flontinaaviuii for loop waomﬂmmsﬂsvmawamammaomuﬂs Y. fidnunnineiuils years
nFnnuaadanmunadduluusazilugr Wiaaanan for loop nAuaasituiuuasaaniie
Wonualdannnisehnluzieiu

m‘mnm“l,mﬂaams‘tﬂﬂm‘lumsmmmmmanLml mnmmsm/n"l,mmﬂmsmmmmmamnuna‘u
u,m:mu'u,a'\manmumm"l,m”l,ﬂmnnmoumu Maoznnuunmmmmmanmﬂmmoumu‘muu vinns

v oo

mu’;maumwuﬂsnmnmmuﬂm"lmmﬂum"h AuTLLEaIGIE code 1l u

amount = principal;

System.out.println ("\nYear\tAmount on deposit");

for(int y = 1; y <= years; y++) {
double interests = amount * rate; //calculate interests
amount += interests; //calculate new principal
System.out.println(y + "\t" + amount);

1aavNg Tsunsuatnedndavileld for loop TunsmIuAnAIsYinuTaITdsuAsy wiauls
aanli user Tadiayaviara 9 drluussiadiarfule

/* AddNumbers.java - reading numbers from input line
* user must specify space between those numbers and
* hit <enter> when done.

*/

import java.io.*;
import java.text.DecimalFormat;

class AddNumbers {
public static void main(String[] args) throws IOException {
double number, sum = 0; //a number read and sum of numbers

int count = 0; //total numbers read
BufferedReader buffer; //input buffer
InputStreamReader isr; //input stream
StreamTokenizer token; //token from input stream

DecimalFormat f = new DecimalFormat ("0.00");

System.out.print ("Enter numbers (space between -
enter when done): ");
isr = new InputStreamReader (System.in);
buffer = new BufferedReader (isr);
//get tokens from input buffer
token = new StreamTokenizer (buffer);
//set priority to EOL so that we can break out of the loop
token.eolIsSignificant (true);
//get each number from tokens
//calculate the sum until EOL is reached
for (; token.nextToken() != token.TT EOL ;) {
switch (token.ttype) {
//token is a number
case StreamTokenizer.TT NUMBER:
number = token.nval; //save token in number
count++; //number of tokens read
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sum += number; //calculate sum
break;
default:
System.out.println ("Token is not a number! " +

token.toString());
break;
}
}

//calculate average and display result

double average = sum / count;
System.out.println ("Sum of numbers = " + sum);
System.out.println ("Average of numbers = " +

f.format (average));

Tusunsu AddNumbers. ]ava 14 method a1n class StreamTokenizer was for loop tudrzralu
Aseiviandayauaazei User TdudngTusunsu isnAmualii user natlu <enter> Wagugansla
daya .ﬁ‘i’oﬁfumﬁa:hLﬂumavmaonanm Java 311lu <enter> fimnuadaylunisadinisvinoiuuasg
loop Gertsvinladranisidanld method eollsSignificant() draariiluazaceis

eolIsSignificant (true);

8151’3 method flanldn1snailu <enter> uag user Aag'liifinala 9 saldsunsu (Tadsunsu
azbiginisvinou wazisdasnailu <ctrl> + ¢ l,wa’m‘iﬂsunsuuﬂmmsmmu) diasdvue
ANnuaAyuasilu <enter> udNABuEY token uaazdIAEIARINATN keyboard aunin
token tfuagfidilu EOL (End Of Line) doiflufdivuanisdugauasiayaluussiaiy

15781u token if am/l snualu buffer uAu1ilududs token dradd9

token = new StreamTokenizer (buffer);

uaoa‘muutswnmﬂaaanmw token maﬂamvl,ﬂ"lu buffer 1flu EOL w3a'li fod1LitdluisAdanlid
switch ansragaug i token Agnntuiudmiaavialy duflusdagvinnsnndiaatidingu
gruals sum wianAuLRNAIAUGILS count

for (; token.nextToken() != token.TT EOL ;) {
switch (token.ttype) {
//token is a number
case StreamTokenizer.TT NUMBER:

number = token.nval; //save token in number
count++; //number of tokens read
sum += number; //calculate sum
break;

default:
System.out.println ("Token is not a number! " +

token.toString());
break;

wasagauauiudianaas token ladiansulFauiiay token.ttype fu

StreamTokenizer. TT_NUMBER uazéiilua3e token ludiazazgaiiuliludiuals nval (uagdl
«#fiailu double) éattudanils number Jvsiavilsznaliiilu double uazga1sdvauAuluswils
number vinlddranisAuadlIannlssian

number = token.nval;
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Wiavaniaulaanng token Adludrauvinfundolisula token Afuutiadu defuisde
WagusgeA12a9 token naudulildoniinaadn token Mufuafinduinlulddran

for loop wads1agvitwlliFan 9 aundn user aznmilu <enter> ﬁamsnmﬂu <enter> flagvinli
expression fiftagjifaod ity for Ioop Huia msmmuwaa for loop aoauamao Hauay
forne'laislaisulady expression 9 1 uas expression 1 3 uay for loop wavfeiifinszins
lidasiinsinuasiiiassiu wialiuAla 9 e Asa@nIsvineuaas for loop thnannnisnaily
<enter> wav user Lvinuu

NRAWTUDINTT rUN MEAIFUNNFETI 9

Enter numbers (space between - enter when done): 20 30 45 789 12 34
Sum of numbers = 930.0
Average of numbers = 155.0

Enter numbers (space between - enter when done): 45 68 95
Sum of numbers = 208.0
Average of numbers = 69.33

Class StreamTokenizer fiofi field du q Aaunsadanlile wa'bildnaViluddmein
Tusunsu AddNumbers.java 2agisgulawsianignisaiudiautvinty garusaiuisamdaya’le
11 javadoc wavy Sun av

un15d for loop Huisanansafiazld , (comma) ludiusismslszuialuusiay expression 16
mmama‘iﬂsunsnn'lsmwasmu,a“ﬂ'uaaﬂumaoLam'muuamanu

/* Sum.java */
import java.io.*;

class Sum {
public static void main(String[] args) {
int i, sum;

for(i =1, sum = 0; 1 <= 10; sum += 1, i++) ;
System.out.println("Sum = " + sum);
System.out.println ("Average = " + (double)sum / (i-1));

ivualii expressionl 2avsfidaminuagsavianinuda i = 0 uaz sum = 0 Taews 14, 1du
AuLvdiamunigay uiendudu expression3 dinualifidaniiu sum += i way |++ at

& A

uazluea for loop Huslifinisinvuadsylaale 9 e WefiAwsnzns ldrnualinismnasu
Huatlu expression3 wdd wetazdasld ; (M3awarala {})ali Java 53 u51'léau for loop
UDILTILA?

for(i =1, sum = 0; 1 <= 10; sum += 1, i++) ;
wia
for(i =1, sum = 0; 1 <= 10; sum += 1i, i++) { }

A1svineuzas for loop AnfiAmiiaududunisidiau for loop uuuLdin frfuaserisLédne
funuvzalslaadgadssiam Wwinlduiae
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for(i =1
sum +

i <= 10; i++)
i;

~e

funtvrastiannumMsmInanIuAianuadny ndasivualidseion sum += i Tuagrau
Usziam i++ WotlAwsein Java anilszananalsslaaiagniednanasiaiasnune , Aau udrdeas
ﬂsymawaﬂsuiﬂﬂmaﬂunm"l,ﬂmamw ﬁommmv\um‘lu i++ agnau sum +=i msﬂsumawamm
AAzRanain draasnanuildnaiaindau

suniddydndrundedisa Aras | dmFunsauavnaAads dasinA1uas i aanudledn
Aauiin1lus sum Allasaninluaagi for loop aiinisvinviutiua1uad i ianflu 11

AsINasINUaY for loop NAaNINILAINTY & Nsanagiliaulddnnaiagluuy 1y

i=7

sum = 0;

for( ; i <= 10; 1i++) ;
sum += 1i;

for( ; i <= 10; ) {
sum += 1i;
i++;

HaumisAnflefonisidiau code Mgudrauléide ﬁimoa%wﬁuaamﬂumﬂa fortfudiouiiin Java
azgeaulvitsdiau code ldatrsdassuasnaragiuun A‘lLiasidiau code Aennsanisvinam
inla antiuinnisidisu code fu q fianudndundasldsduuuiu 9 lunsdisu (Aduazenia?)

n1512 while loop

A5 while loop Arda 9 Auasli for loop fdfuLANIETATIRF LN TATIEVINTULAY
(funvnay expression) t13uQTATIRZ 199 while loop fu

while(expression)
statement;

while loop agasrazauinAuag expression ﬁul,ﬂua‘%\m%mﬁa dfluadvAazdsznanalssiaa
619 9 maumu‘lu while loop LLE\]"Q"‘.IJ‘S"N'JE\]NE\]&J‘S”TEIQFJH 9 Aianuan (anauan while loop)
nd9aniinamaanain while loop wd? Awi 3.5 ugaviunaunisvinaruzas while loop
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Expression no
(%9 ?)

\ 4

yes

statement

Next statement [
l

awd 3.5 Funaunisvinguzas while loop

13139l while loop unu for loop MsléldluTdsunsudatnounednauniing
/* Sum.java */

import Jjava.io.*;

class Sum {
public static void main (String[] args) {
int i, sum;

i=20;

sum = 0;

while (i <= 10) {
sum += 1i;

i++;
}
System.out.println("Sum = " + sum);
System.out.println ("Average = " + (double)sum / (i-1));

}

fousnilindaviindanisiuuadndadulifuduls i wag sum ndvanaduinfviinmsasagay
ainlszlan i <= 10 Wuadenia'lai GediniduazosnAili while loop wassvinnisindaas i wdin
Auduils sum wianana AL i Walgdaudl dusaaiddauiiaunisld while loop Au for
loop t31agLiuIN Usylaa

i=0;
sum = 0;

#a expression finfleuas for loop uarisyiaa
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i <= 10 Aida expression Asaslu for loop &uilsslaa i++ fida expression isulu for loop
Huiag (mumwm‘lmmﬂummwaa i Wiudui 0 Alivinlvinsusenanaldauly wiaousin
loop 2adsvinuInafiudnuiionss winiu)

iflisnanaasld while loop wnu for loop TuTdsunsu AddNumbers.java fu

/* AddNumbers2.java - reading numbers from input line
user must specify space between those numbers and
hit <enter> when done. (using while loop)

*/

import Jjava.io.*;
import Jjava.text.DecimalFormat;

class AddNumbers?2 {
public static void main(String[] args) throws IOException {

double number, sum = 0; //a number read and sum of numbers
int count = 0; //total numbers read
BufferedReader buffer; //input buffer

InputStreamReader isr; //input stream

StreamTokenizer token; //token from input stream

DecimalFormat f = new DecimalFormat ("0.00");

System.out.print ("Enter numbers (space between -
enter when done): ");
isr = new InputStreamReader (System.in);
buffer = new BufferedReader (isr):;
//get tokens from input buffer
token = new StreamTokenizer (buffer);
//set priority to EOL so that we can break out of the loop
token.eolIsSignificant (true);
//get each number from tokens
//calculate the sum until EOL is reached
while (token.nextToken() != token.TT EOL) {
switch (token.ttype) {
//token is a number
case StreamTokenizer.TT NUMBER:
number = token.nval; //save token in number

count++; //number of tokens read
sum += number; //calculate sum
break;
default:
System.out.println ("Token is not a number! " +

token.toString());
break;
}
}

//calculate average and display result

double average = sum / count;
System.out.println ("Sum of numbers = " + sum);
System.out.println ("Average of numbers = " +

f.format (average)) ;

wnuazbigaslduuazlsian Wavueildauilseiua

for(; token.nextToken() != token.TT EOL ;)
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Widlu

while (token.nextToken () != token.TT EOL)

winfutae & code du q Afopsmisiautiu

19 for loop uag while loop lutaseasvzasnisvinunuuiidasiinisanagaunauinysylaa

umsaruAuas loop Waaauiluasensawia devunadeinnisvinoruuas loop esasaa'li .

anmul,aﬂmmsﬂssmawaﬂsz‘tﬂnmnﬂmﬂmm wadidadnsiazlsenananauatnetiaanil
A%9 L19agvinaene'ls

n1512f do..while

Java filaseas19nsld loop Sadanflediaantifinsvinouadviiasnauniionds udrdeasrinnis

Uszananalsyiaamuau dudfa do ... while 49fi1aseas196all

do {
statement

while(expression);

AW 3.6 uagavtiumaun1svineIuaas do ... while loop

statement

\ 4

Expression
(A3 ?)

statement

A 3.6 Fusaunsvinguuas do ... while

fsdasmsiagvinnuadiiaanilvadonaufiaziinisanazauiiagfinisvineu wiavineusa'ly
do ... while loop aztflulaseasvrnnnzanan Tusunsusaitvsaldiiusgnsdonisld do ...
while loop Tun1sasiagauily 9

/* DoWhile.java - do .. while to repeat the program
until user enter a letter other than 'y'

*/

import Jjava.io.*;
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import Jjava.lang.Integer;

class DoWhile {
public static void main(String[] args) throws IOException {
int score;
char grade, ch;

//set up buffer stream
InputStreamReader isr = new InputStreamReader (System.in);
BufferedReader buffer = new BufferedReader (isr);

do {
//get input string
System.out.print ("Enter your score: ");
String input = buffer.readLine();
//convert string to int
score = Integer.parselnt (input) ;

//determine grade by given score
if (score > 90)
grade = 'A';
else if(score > 80)
grade = 'B';
else if (score > 70)
grade = 'C';
else if(score > 60)
grade = 'D';
else
grade = 'F';

System.out.println ("Your grade is " + grade);
System.out.print ("\nDO you want to continue? <y/n> : ");
String response = buffer.readLine () ;
ch = (char)response.charAt (0);

}

while(ch == 'y');

}

ueLAdaLlaITUsLATUAITUILATALAIET GI8ATSLAN do ... while waziseiua

System.out.print ("\nDO you want to continue? <y/n> : ");
String response = buffer.readLine();
ch = (char)response.charAt (0);

ﬁlﬁaim%’nnwsmu user Ifavnisvindusiania’li 16\tlmvhmsﬁoLmﬁaﬁnwsﬁmsnﬁagﬂu
ussiiailuaanun vinnsulsauisududldnes y Tu expression uav do ... while loop @edinis
wsmAsutuiuasasfazgvinnuldizas 9 38nsiianagyvinlii do ... while loop gfinnsvineud
fda nslddrdnes n (w3a du q Mlild y)

13114 method chatAt() éaadn parameter Adlugueiiafioiardnusdiusngaly buffer unAu'ls
Tudunils ch &wsunsuauisuilsslaamiuquaad do ... while loop

WRANWEATT run TUsUATNAILAETY 9

Enter your score: 89
Your grade is B
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DO you want to continue? <y/n> : y
Enter your score: 12
Your grade is F

DO you want to continue? <y/n> : y
Enter your score: 75

Your grade is C

DO you want to continue? <y/n> : n

INaavn TsunsudatnedndInileild do ... while loop lunsmasINAAIAUTENIN 1 —
100

/* Sum2.java */
import java.io.*;
class Sum2 {

public static void main(String[] args) {
int i, sum;

i = 0;

sum = 0;

do {
sum += 1i;
i++;

}
while (i <= 100);

System.out.println("Sum = " + sum);
System.out.println ("Average = " + (double)sum / (i-1));

}

doifia run gAldNadNEFoEl
Sum = 5050
Average = 50.5

gl dsuudlasazisannunaly loop aassiiasusildaunild do ... while loop winsfuiag

Waliiaaanuidnlatlunnsvinouuas loop iy 191dvinaneiativuay code %4 loop Tu
sUuuueg 9 nligAu faruasanazauisnadwsnasazlaannnisvineiuzas loop wiaiiiaag
fia Aaunazidisuldsunsuasiagay

o 1 |
Ml 1

class Loops {
public static void main (String[] args) {
int index = 1;

while (index != 9) {
index += 2;
System.out.println (index) ;
index--;
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class Loopsl {
public static void main (String[] args) {
int indexl, index2;

index1l 33;
index2 = 1;

while (indexl < index2) {
indexl = indexl + 10;
System.out.println (indexl) ;
index2 = index2 * 2;

Gratvil 3

class Loops2 {
public static void main (String[] args) {

int index = 1;

while (index != 33) {
index++;
System.out.println (index) ;
index++;

n1912f break waz continue

U ERlK ﬂ's\mmmaamsumn'\smwmmao loop Taaii loop fo'li&uganmsvinouaassiuiag iy
Anuali loop naan1svituiiaszas loop index faasomandautaildinua’ls dousnalv
Winluldsunsushadned

/* Sum3.java */
import java.io.*;
class Sum3 {

public static void main (String[] args) {
int i, sum;

i = 0;
sum = 0;
do {
sum += 1i;
i++;
//break out of loop when i >= 50
if (i >= 50)

break;
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while (i <= 100);

System.out.println("Sum = " + sum);
System.out.println ("Average = " + (double)sum / (i-1));

}

1311 Tsunsu Sumz2.java luiusiuzasnisildaundas Tamsiiuualifinnsasiagaueizad i
IunnIwIawvindudy 50 wisalududniluaieisAag break aanan loop Wuil

if (1 >= 50)
break;

o

iaaae run gunldnadansaail

Sum = 1225
Average = 25.0

aaNgTsunsuild break Tunnsuaan1svinuaas loop AlivindAraasdiaaimmualviinduy
LRUAUWIUIUA

/* Break.java */
import Jjava.io.*;

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

for (int number = 1; ; number++)
if (number % 2 == 0) {
System.out.println ("Number is " + number);

//break out of loop when number >= 10
if (number >= 10)
break;

}

masmsaaaauhﬁaLawLﬂutamariapuéﬁm'm'\sl,l,amﬁuLaglﬁ”uﬂ lalffoniinaa ansuiudiudr
13ARLREANTTVINIIUDAY loop MITILEAITRLRUANANRAWET 6T

Number is
Number is
Number is
Number is
Number is

= o o BN

0

#Afiisuaasld continue giing
/* Continue.java */
import Jjava.io.*;

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

for (int number = 1; number <= 10; number++) {
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//skip if number is 5
if (number == 5)
continue;
System.out.println ("Number is " + number);

nsUsyalauav code w,viaaau‘luiﬂsunsumanﬂsymawa aaiuiiadiuas number fidwwindAy
Wi dougaolviiuannadwst

Number is
Number is
Number is
Number is
Number is
Number is
Number is
Number is
Number is

R Ooo-Jod WP

a5l continue ulaavirliiinaghidaafiiildwinlsdn wzasdauTdsunsutaavizllinagvin

asdstanananguuasidaionunauasa wialudaansvivwdiadauluusadroduaie ms
nselandnunsdssinanagasdolidasazfiliuiunnningtn dofudaesiasdiuagAunisaanuuy

Tdsunsuzasgaruasinngauadnelsdanisladyad1dosng

n1512f Nested Loop

mmmsam"uum loop 619 9 A ldwadeunla'l3tu loop 6 wludenAuisvindu if — else
vilaeaninga loop oAiludsylanatnonds defunisindsyloaunnedaudulunisdauilsunsy
Ataufiazyitld u1aasgdatnansli nested loop fu

/* NestedLoop.Jjava */
import java.io.*;

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

for(int row = 1; row <= 10; row++) {
for (int column = 1; column <= 10; column++) {
if (column > row)
continue;

System.out.print ("*");

}
System.out.println() ;

Tusunsu NestedLoop.java uavsn4 for loop &avsnlunisudavanwiunas *' luusdazued ot
uaaa iU ANRAWs Y (Winda'lil)
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*
k%

XKk

kkokxk

kokkkk

KKk koK%

KKk kokkk
kKK kokkk
kokkkkokkkk
KRk koK Kk kkokk

Tu for loop fusnaass 1 lEaILLs row tilu loop index ﬁ\pazﬂssmawatﬂuﬁwumtmﬁnau
A%e uazluwaaza¥ad row simsidszanana for loop disasiisi column \ilu loop index ag
ﬂsumawaLﬂuajuaum;mnﬁnma wsgagiunissvananauas for loop Weaasdidefiaiily
nuvinAunilesaaniv

nn 9 Msdszananazas for loop fgaazaIAFauINAIaa9 column unnIIAILaY row
wia'ldl s naniusagugansuaasan * lddewinaiudsianisBanlyd continue A ldwe
funauniini

Tunaued row wag column fidnwinAunieduinAss *' ludoniinaa nieainiu column Afady
&a9 Gefidunnnii row NsnsyiaadnuIviindu ﬁaawﬂu"tﬂaunsvﬁa column ﬁmwhﬁuamﬁm
asszaanauad for loop dululvasag n&9anifu row Afiaiusas wansalidufiintiugn
meauummamwa ' agfiinduauninaizas column azunnnii row (luzuiildEan 4
unsgiaaruas row fiddududanisiszananauas for loop duuaniegfiag

Taaanuiuszoudisanansaiiagld break wnunisld continue 6 Gofagldnadnsiuiiauiu
Wotlmwsennsld break agvinlvilsnvamaanain for loop énuluui ﬁomumsﬂs”mawammmw
nsldt continue ilasanninisilsznana for loop duludiainuuafeiivindudruas row 7
dluaguaniu (farumsasnagauginnisdsyananauas for loop dulufisruiuwirduia¥s luna
9 Asdszananauald for loop sinuuan - nARIUAY row)

6ae19n151% nested-loop Tugduuueng 9 (Farumrsanagaunadnwsiiaiianaunsilioy
Tdsunsunagau)

o 1 a
fMaevin 1

class Loops3 {
public static void main(String[] args) {
int 3, k = 0;

while(k < 3) {

j = 5;

while(j > 0) {
System.out.println(j);
J o-= 2;

}

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

k++;
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class Loops4d {
public static void main (String[] args) {
int j, k = 1;
while(k < 7) {
j = 5;
while(j > 0) {

System.out.println("j = " + j);
System.out.println("k = " + k);
j-=7

}

k *= 2;

}
o 1 =
finaein 3
class Loops5S {
public static void main (String[] args) {

int § = 10, k = 1;

while (k < 8) {
while(j > 0) {

System.out.println ("] "+ g);
System.out.println("k = " + k);
j--;

}

k =%k * 2;

A5l Labeled continue waz Labeled break 1u for loop

Java saulvifinsld label Tunnsugauazdunsdsznanalui doldsunsuwasvaie 9 vinu'li
Aagaziiumadunsldnisdszainanaludneraziitvinlain suigeatiiedu

/* LabledContinue.java */
import java.io.*;

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

label: for(int row = 1; row <= 10; row++) {
System.out.println() ;
for (int column = 1; column <= 10; column++) {
if (column > row)
continue label; //goto label
System.out.print ("*");
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wlddaudasTisunsu Continue.java aavisadmiunsuansnsld labeled continue TuTisunsu
LabeledContinue.java isfitvua il identifier MfiZain label agraunin for loop fuuanuas
191 WodiavditAravurang ' anuvaviana waslunisld continue Tu for loop dululluisazaaci
identifier M5 Tdaunay continue &ua

nsiszanadae labeled continue Alignnafiazvinaudinla as1zas column anandAIzad
row A1svineulu for Ioop suluAfugaaduazliizudulnii for loop druuan stwvuutﬂumﬁﬁ
& A

label agj AsvinunuuiiAufiaudunisnss Tae L desuniesgasnisagldiuias Weilddas
fuagdudaulailadels

d1snl8eau continue Witilu break agldnadnsay'ls 1unaadn Tusunsuild labeled break
Aug

/* LabledContinue.java */
import Jjava.io.*;

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

System.out.println("Statement before first label.");
first:
for(int 1 = 1; i <= 10; 1i++) {
for(int J = 1; j <= 10; j++) {
if(3 > 1)
break first;
System.out.println('*"');

}
System.out.println ("Statement after first label.");

i ldindsylaaionauuasnas label Aidain first 2avsiaazidginislssnanaindud
10119 AauNAzdsznanaaasldsslaana unay first tdviiaminuludontinaain

Statement before first label.

uay for loop wassierasmdemdnrsIREvd G lUSoniinaada

*

navanuAdedianu

Statement after first label.

alffoniinaa azsiuinnisld labeled break fuvinlvinnsisvnanauassgfiad iwsyindsslaadid
aglu block uav first dufitiavissTaaifialdeiiu Java azdsznanalsziaanadald navann
block nav first Gefifalselan

System.out.println ("Statement after first label.");

1RNsaiazdl label block A block ﬁ”Lsﬁ‘tuiﬂmnsmam;w 314 labeled break énl4'ldatine
wrngauLaIazvinlinsudiay code uldldatingzainfaliu MadALWsS IR INN5aNAE
n3z1na LUy block 619 9 leatnadne 9

aavug1dsunsudlatndndinilenly labeled break Tuniswinanauadlausenite 1 -5
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/* LabledBreak.java */
import java.io.*;

class LabeledBreak {
public static void main (String[] args) {
int prod = 1;
int 1 = 1;

outer:
while (true) {
prod *= i;
i++;
if (1 > 5)
break outer;

}
System.out.println ("Product = " + prod);

}

15114 while loop MvinsuataaanarlaelifinnsAavualviviaa (14 true Tu expression) weitsn
Amualidinisugaannnisli labeled break Tu while loop tav fldsunsuazamnainagaly
aunieuas i aziflusinAaz break aanann block 7ifia outer viui uavazlihlszananaiszslaai
atifiaunann block GeAda System.out.printin("Product = " + prod)

Loop tflutaseasreildunalumsidisutdsunsusng 4 Wetliws1e loop idad e igiiaudanld
a9 9 duld vinliasidauTilsunsuaadunaunisvineiuas uazasvinouzaslsunsy
Anszdubeliu tsaznduuwaie loop davate 9 assluunsa 9 1l Taaawizluzasuad Array
way String

sqd

unilinldwadenislilselaazasnmsuFauiiey waznsdadula aslilsyianaiuaunis
vinvu a3l loop Tunisdszananadiasadu Taasiuuaislawaiv

nsld if uay if-else

13l nested-if

N5l Tertiary operator - ? :

A3ld switch

A151 loop 69 9 Lfu for-loop while-loop waz do-while-loop
1314 break continue wayn1sldidssiaanld label

ANANE NN

uuuilniia

1. auﬁqu‘iﬂsunsuﬁin int a1n keyboard 31uu 10 ) n&INNTUIRAUIUNINATIN LAY
Aadguasdiayanty 10 d7 Tidenadnsaanmianiinaa

2. aaLﬁﬂu‘iﬂsur\lsuﬁaﬁwqﬁuayLLnnz’\juﬁm)u 100 ¢ w@5aud tviudasnadwsaannioniinaa
wwzsaanduaaawiniu Iaadunualinisudasnariu 10 drsaniloussiia

3. anntandluda 2 ununazudaanatduaadtvivdasnaawisniduiauainiu Taaugaotanie
WwaANUInAIN 20 Lvindu

4. Aufauldsunsuiiuanedidnusdous A llaude Z §ran151d while loop Taa'lifinnssusila
9 a1n keyboard
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5. asdauldsunsuidsmameaidnfigalungudidnesiaruidnuann keyboard fazén
(Mdnwsninvinasiduwiulutiasnin 10 67)

6. aatﬂﬂuiﬂmnsuﬁmuﬁaua 2 ¢”nan keyboard Taafidusniily vunaauas&udn (product
number) uazdiizaailu Snudianalalluwsaziu (quantity sold) AMuualfidudlag 5
Alandsae19Au Gofl

ﬁumﬁ 1 57@1 500.0 v
fuAIn 2 51a1 750.0 1w
&uA7 3 51a1 850.0 1w
&uA7 4 571a1 950.0 1w
&ud19 5 57a1 1000.0 1N

ansua;mmmmﬂamLﬁuﬁmu”tcﬁmaaﬁuﬁmnm °lya'n’7|m‘h7‘imum TaaiiuIuaasdudn
weiazafiafualdazidinunann keyboard Tiusuasuiidiautiuaasld switch Tunasuanuas
TAzavdudusasutiaiiiiiun Wugasnadansaann1eniinag

7. asdauldsunsudnameanidanuduaninduduiiaiudinanain keyboard daagasi
Auuali eallil (ade q Fudlatraluunil)

a=p(1+r)

p umuﬁaﬁuamuﬂf\msr\

r vanafivdasieaniiacall

n winafivwulndasnisiniiu
a nuRundnidiinn q Juil

'T,ﬂmnsnmmams'lumsaamﬂuaaa column Taad column usafluidlfien wag column .
gavtflusanifiailaluwaazll Wineaay run Tdsunsusradasinanids 5% aail wazduduii
1000 v flutaan 10

o

8. audauTisunsuiiudndnadws douiud dran1351d loop winifu

khkkkkk kKKK khkkkkkkKhkk*k
Ak kKkkk kK Kk *kkkkkkKkKk*k
Ak kkKkk kK Kk Kk kK Kk kK
* Kk k kK kk * Kk kkkk*k
* kK k kKK * kk kKK
* Kk k Kk Kk * kK k Kk Kk
* Kk kK * Kk kX
* kK * kK
* % * *
* *

9. audiauTisunsuiisudi int uiled (n) Aunningud ndsanniulviusaona ot

123..n-1n
123..n-1
123

12

1
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10. auudisutusunsuiisuaily Ju wau § a1n keyboard ndsanfuliiuaassunisaasiuiisiu
Tutl 12u 12 29 2002 azusaatilu 363

11. awﬁﬂuiﬂmnsuﬁ’fmmw 9 a1n keyboard w0 nnndgud wa daandngud T
fudruuaasavivauiniatvaric Tusuasuasngavitouldfsaiiia user 1ddiayanlaila
ALa

12. agdisuldsunsuisuaiszning 1 — 100 ndvanaduliudasaidsuiinunlugluuuzag
dileda 1y drdiayardndu 11 nadwsn'lada duda

13. :mLﬂi‘mu‘iﬂmnsuﬁmnmﬁ’msﬁﬂmaoﬁaaga‘t?‘iml,inmn keyboard ‘imuﬁ’u@’mﬁ’;é’nmﬁmutﬁw
nnfudaasidnesfiatdia’ll 2 ddnus mod dradruwunasmdnwsniiag (26 Tu
Medonar) Ly drenindnilu a wadnsildannnsidinsiaaziu a + ¢ Geasfiewvindu
97 + 99 = 196 % 26 = 14 WildafifuduansdiumivuasidnusNnazudaslidoniinag 49

franMs an euneTl 14 fida n

14, aodisuTdsunsuiisuaniulsslioanndiamans Wu9+5-2*4+2/3 navaniiulii
vinnmsdszananalssTaadenatd auarduuaddiayaniiidn

15. wLﬁﬂu‘iﬂsunsuﬁ%nmLﬁauﬁtﬂuﬁuamwdm 1 - 12 ndsanniiulivganatiuituiunas
Junfiatluifausonan

16. aunINadnwsuaIsiulls sum an code 719

class Loops6 {
public static void main (String[] args) {

int j =0, k, m, n, sum = 0;
while(j != 20) {
k = 0;
while(k != 100) {
m = 0;
while(m != 50) {
n = 0;
while(n != 10) {
sum++;
n++;
}
m++;
}
k++;
}
J++;

}
}

17. awﬁﬂu‘jﬂsunsuﬁmmmm MM139UA (GCD — Greatest Common Divisor) uagaitan
gavadNsutdinunann keyboard 12iu ged ua9 24 uay 15 fa 3

note: gcd 29 x wag y Aa integer NlngNgainnig X wag y adad (tnlatdw 0)

18. aatﬁﬂuiﬂmnsuﬁmmmm Maasutiag (LCD — Least Common Multiple) wavdiausadg
AFuLdnunann keyboard waiu lcd was 24 uag 15 #a 120

note: lcd 2a9 X wag y da integer MiiaaAgaine x uag y misass
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19. agtﬂﬂuiﬂmnsuﬁm factor uassaaisuLinanann keyboard wiu ddiayaivindu 18 factor
Al6fa 23 uay 3 (8=2*3*3)
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Tuunilinazngmsaiouasld array dodlulaseasvdndunilefivinlimaansafudayadhily
Afadefunaia 9 613 lududsddian Hnlddsnsasisuasli string deaziilunisuusinli
faulasindu object Tuatn Java uuuas 9

ndvnauunFauiugr gauagldnsude

AssznduazivuaAli array.
asindayalusiunisene o Naglu array
AsasNe array 7ildiAy array

n3a319 object Miilu string

nsaiuasld array ity object
AsldnszuIuUNITENY 9 A object Miilu string

O O O O O O

A5l array

Array \duTaseasvnfiantlefisenanlidradayaufiaferduiarainnnnimviled asudinm
diayausazdiiaglu array agdasvinkune fauag array uay index Afia iy integer (int)
Usznaudu Java lainuali index musnammnwauaumtﬂu 0 uaragnduiazuioaly
B3ae 9 aundnagvuadayaifiaglu array i 9 amsdsemadiwdsiily array vinlédodl

datatype[] nameOfArray;

LUy

int[] listOfNumbers;
double[] prices;
char[] vowels;

Tunsszne array uuma”maamuummmumawauamamm array fusunsalAu'ld ufinuas

mauamumn“b‘tu array Wy w3auuna [] dluduaniv Java sindudsiignasredunndiu

array wagiasasvanafinasiiludildlunsdnmdayausazdilu array wilvaunang 9 wwuLdant
azisyné array Iugﬂunnmmumumou defianumanawiiiaududuiisldlsenanauniing

int listOfNumbers[];

double prices|[];
char vowels|[];

fusumidaianiiisnazlinisdsenalunuyuiinds

o

undvannn lddsemalidiudsiilu array udsAdasdirviuaniualiidu array fu 6oil

listOfNumbers = new int[5];
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Uszlgathislédsudwiuuanti Java $3us6a9nistii Java aasdiadtumsiAu int usiuay
windu 10 drliiAueuals listOfNumbers ifamuﬂsua vludideae (reference) dudiayafonuaii
g3ty array 6 awil 4.1 uanefiedesne q Adaduiiasseadnistid array

ufipuasdiayadl array
num 1A'l

r Hauas
isgnne array 7 array
LAu int

int [] num = new int[5];

14 operator new lunsaadiiiadl ufia

int 7uu 5 é

index uav
array num

num[0] num[1] num([2] num([3] num[4]

num.length agfiavindu 5 T T

AT 4.1 nslseaALRzAvuaTUAuad array
Wafinnsilsenald array vy
int [] num;

1y array Ainlddssaeiudolifidadlumbaauaias ndasdimuaauaialimianisaag

larluminamusngrunisld operator new sanluddsinuunaaiiafiiidasnisld i
int [] num = new int([5];

warmnaforasnisaasiiiai Java azAviualvidayalunn 4 sundedidniu 0 wwua
unsidinmdayausavdiiu fdiaousiivus index aasdiayafisndasnisidinm au

num[3]
num[2]

s bisnsavdindaya e siuviieAfien index A 4 ldisiiwnasdmuali array num §i
ANNAFIFALInAY 5 detfusnag index Miwlillé da 0 1 2 3 uag 4 dAvnninsudimndayai
Tliagludwnusiinanidl Java agWlasdine error Wuii (array index out of bound)

AsAvuaaTiiavdulifu array

mﬁ')'w\é’omnmsﬂssmmmzaamﬁaﬁ‘tﬁﬁu array fudnilu array fu int NN 9 KIAAINNAN
2a9 array azfia iy 0 uadsdasnistiduardusnAsnuisarinla delsunsudlacnoil

/* Arrayl.java */
import Jjava.io.*;

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

int[] list; //declare array of int

list = new int[10]; //allocate space for 10 ints

for(int 1 = 0; 1 < list.length; i++)
System.out.println("list["™ + 1 +"] = " + list[i]);

Tusunsu Arrayl.java Usenalvigauds list ulu array fvAy int dusuiuwingu 10 ¢ dia
UsenALaFaud) 1Al for loop lumsidinmdiayaluusiazd array Taauansdodi Java Aviua
Widy array 2aallfontinaa defiddotl

OO OO OO0 oo

314 loop Lﬂmﬁmsmmmam’lumstmmmauamnmmau‘lu array ﬂm,mwmsml,muom
Ltuuauwamauammmaams‘lu array u 12U funuefl 5 visasdunie? 3 inAdinmldTaanse
giofl list[5] wia list[3] silugiu

o

Array Aia319fulu Java fiuisaunsafagioiarzunanad array aanu'lgdrans3anldarnaiiv
"lmanaswmuuaomnmsﬂsummtauaaomam“mnu array @il

list.length;

nn array Aldgnasietivazfinunauag array (Au'litudiuistta length uasimZanuuinaanunlé
Funviazay array anueall . wazanls length

uRaviInuaa TusLiLge9 9 %A array aagt
/* Array2.java */
import Jjava.io.*;

class Array2 {
public static void main (String[] args) {

int[] list; //declare array of int

list = new int[10]; //allocate space for 10 ints
list[5] = 8;

list[3] 2;

list[9] = 4;

for (int i 0; 1 < list.length; i++)
System.out.println("list["™ + 1 +"] = " + list[i]);

o,

WadwEn'lgainnls run da
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Il
s OO OCmOoONO OO

s nsanazAmuaa Ay array 1aavhidasivuaauialvdu array 1naase ueli Java
FanstAmAuGadianlvie deldsunsudiatvealili

/* Array3.java */
import java.io.*;
class Array3 {
public static void main(String[] args) {

int[] 1list = {2, 3, 1, 56, 90};

for(int 1 = 0; 1 < list.length; i++)
System.out.println("list["™ + 1 +"] = " + list[i]);

}

wAmualii list 1y array My int uagAmuasntasdudu 2 3 1 56 uaz 90 awandu fa
Java Wiunisdssmdludnwaziifazvinnisaailafilvidy array TaadaludiGwsauiviindene q i
1agnftvuaain user 1l&"131u array list uazifia run guaAldnadawsavALAudl

list[0] = 2
list[1l] = 3
list[2] =1
list[3] = 56
list[4] = 90

Tlsunsudratnosa'ldfiuansdionisifudayaii user 1didiinuain keyboard wing array
/* ArrayOfNumbers.java */

import java.io.*;
import java.text.DecimalFormat;
import java.lang.Integer;

class ArrayOfNumbers {
public static void main(String[] args) throws IOException {
double number, sum = 0; //a number read and sum of numbers

double[] list; //array of double

int count; //number of items in array
String input; //input string
BufferedReader buffer; //input buffer
InputStreamReader isr; //input stream

DecimalFormat f = new DecimalFormat ("0.00");

System.out.print ("How many numbers? : ");
isr = new InputStreamReader (System.in);
buffer = new BufferedReader (isr);
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input = buffer.readLine();

count = Integer.parselnt (input); //total items in list
list = new double[count]; //allocate space forlist
//reading each double into list

for(int 1 = 0; 1 < list.length; i++) {

System.out.print ("Enter number: ");
input = buffer.readLine();
list[i] = Double.parseDouble (input) ;

}

//add all doubles in list
int n = list.length - 1; //n is the last index of list

while(n >= 0) { //looping until n equals to 0
sum += list[n--]1; //add list[n] into sum and
} //decrement n

//calculate average and display result

double average = sum / count;
System.out.println ("Sum of numbers = " + sum);
System.out.println ("Average of numbers = " +

f.format (average));
}

1sunsu ArrayOfNumbers.java au user fodnuurasiiayagegail user axlaidinglusunsy 4
WalduarTdsunsuazldirnunawlaiudrdrvuaauialiidu array

list = new double[count];

> o, o

I & ' o I3 % .
navanduAazaudiayanaveiann user UldAulilu array list

for(int 1 = 0; 1 < list.length; i++) {

System.out.print ("Enter number: ");
input = buffer.readLine();
list[i] = Double.parseDouble (input) ;

}

luragiaudiayaiding array duimatamuanuzadaanadiniay q Aulddrailé we
Tisunsufiuannsmuanuiiianazuaadliiuiionisld loop Tunisidinm array anmsentl 1as
mualidiudls n dlu index dgavinauas array list daailssiaa

int n = list.length - 1;

wdiaelidudn list.length Whanwuzasiayaiovuafiagiu array doiu index dgavinafida
list.length — 1 udvantuLTagld while loop tfludqtdinwdayalu array uaazdandianas wag
nndayann q fadindudiwils sum

while(n >= 0) {
sum += list[n--];

}

Usylam sum += list[n--] duaznndiayalusiiunie n 1EinAUFILLS sum Aauazand1zas n av
uflvAn wazilad n faandn 0 IAnanaanann while loop viuw
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AN5a19dv array shanns clone waznns copy array

Wamase array duinuiisaunsadiazdrededuseaidiadiudsaudle welildvunaaim
Jsléa519 array daludanndaudsadluil wiRasnaldiulsdrlnailunsanedly array eeiu
Lw'suauuumsnsumlm 9 dudulsdtmifazfinansenududayaly array daudniu dotlsunsu
fratineil

/* Arrayéd.java */
import java.io.*;
class Array4d {
public static void main(String[] args) {

int[] list = {2, 3, 1, 56, 90};

for(int 1 = 0; 1 < list.length; i++)

System.out.println("list["™ + 1 +"] = " + list[i]);
int[] newList = list; //cloning
newList[0] = 11; //changing data at 1ist[O0]
for(int 1 = 0; 1 < list.length; i++)
System.out.println("list["™ + 1 +"] = " + list[i]);

W lddaudasTisunsu Array3.java Wifinsanede (reference) array list dadudserlnsifida
newList

int[] newList = list;

wasisAldvinasidasudiaya a siuno 0 Witdlu 11 sunie newlist wiaaavs run gusAasle
HRAWEHINAIATY

1ist[0] = 2
list[1l] = 3
list[2] = 1
list[3] = 56
list[4] = 90
list[0] = 11
list[1l] = 3
list[2] = 1
1list[3] = 56
list[4] = 90

&nnﬁnwscopymanaawnanaymauuoiﬂuoanayanmauuouuﬁ%“nsauannﬁmmwim %ﬁ@ﬁa
Hulsdadas9 array ImsidiusnudA copy dananndiann array dadiuiding array 6lvai gt

/* Arrayb.java */
import Jjava.io.*;
class Array5 {
public static void main (String[] args) {

int[] list = {2, 3, 1, 56, 90}; //original array
int[] newList = new int[list.length]; //new array
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//copy each item from list into newlList
for(int 1 = 0; 1 < list.length; i++)
newList[i] = list[i];

for(int 1 = 0; 1 < list.length; i++)

System.out.println("newList[" + i +"] = " + newList[i]);

}
Tusunsu Array5.java &519 newlList aea&9
int[] newList = new int[list.length];

AKuAAUIAAaY newlist draauainuiann list udsaniusA copy dayanndrdranisld for
- loop

for(int i = 0; i < list.length; i++)
newList[i] = list[i];

'
>

wawidia run gunAldnadnsdeiaiali da

newList[0] = 2
newList[1l] = 3
newList([2] =1
newList[3] = 56
newList[4] = 90

/* Arrayé6.java */
import java.io.*;

class Arrayb6 {
public static void main(String[] args) {
int[] list = {2, 3, 1, 56, 90}; //original array
int[] newlList = new int[list.length]; //new array

//copy each item from list into newlList
System.arraycopy(list, 0, newList, 0, list.length);

for(int i = 0; i < newlList.length; i++)
System.out.println("newList[" + i +"] = " + newList[i]);

}

fowsiindolilawadadasuas class w¥a method weitsAdiaganvinanudinladenisisanld

'
aa a

method 7 Java fil% iws¥31387Asastiisnli method arraycopy() vihnnsassuay copy dayali
aauiisagdasitdanisaanldunnniinisvinanuednlaadvasidan (Gaisnazuaiiviuunea 9
140) 151 copy éranstidende

System.arraycopy(list, 0, newList, 0, list.length);

Taasdasldiiaya wia Wau'ly (parameter) aufl Java Avua'lida
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sausailu array mmmnmaoms copy (list)
fafisasiily index Buduzag array dadn  (0)
mmmmﬂu array flminidasnsasg (newList)
sadilu index Budunag array A Tual (0)

favivindlu duuuagiiayadicasnis copy  (list.length)

u/a o

gauAndne 9 AuiEisasiasusisn3anld method clone() wnu Gevin'lédoil

o

/* Array7.java */
import java.io.*;
class Array?7 {
public static void main (String[] args) {

int[] list = {2, 3, 1, 56, 90}; //original array

//cloning process
int[] newlList = (int[])list.clone();

for(int i = 0; i1 < list.length; i++)
System.out.println("newList[" + i +"] = " + newList[i]);

WLReaus3anld method clone() doruiulutusunsu Array7.java fanansaiiasd array 62
Tmidhusunistdenu dadsslan

int[] newList = (int[])list.clone();

clone fiuniiu
fifavfinuada

mﬁuﬂuﬁasﬁaayﬁms cast Wifu array zadisdanauialiiufiauag array
tHuafiaiendu govinlddanisiian (int[]) Tdld1linthsziaa list.clone()
array fmitinlvigndas (list) tvalulvtdiansfianaiale 9

ign
UK

Py

ada

aﬁmmum"l,mnma“ba” copy diayalu array Wenifiagionualiiiulily array dhlus detu 61
mmwsmaomsmayasw array tmianndiayainsdiuaas array daduisidaslingiaas &9
fasnefl

/* Array8.java */
import Jjava.io.*;
class Array8 {
public static void main (String[] args) {

int[] list = {2, 3, 1, 56, 90}; //original array
int[] newList = new int[list.length-2]; //new array

//copy item at index 2, 3, and 4 from list into newList
System.arraycopy(list, 2, newlList, 0, list.length - 2);

for(int 1 = 0; i1 < newList.length; i++)
System.out.println("newList[" + 1 +"] = " + newList[i]);
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Tusunsu Array8.java 1adiséiadnisiiay copy diaya mvsi'umum’/’i 2 3 uay 4 a1n array list 1ing
array newList Tusinuniy 0 1 uag 2 auansu Iwszazsdunsasdanld method arraycopy()
ol

p=N

System.arraycopy(list, 2, newlList, 0, list.length - 2);

WRANWEADINIT run fa

newList[0] = 1
newList[1l] = 56
newList[2] = 90

A5l array wuuiauitu (Dynamic Array)

L-ﬂmmsamﬂﬂummuﬂmmwmmnawmu‘lumsasw array Lmnvl,nmnmmu';uwaomauam
sansadaLAulalu array fu q ml,sr;mms:manmnunmsamanmnuwﬂu usifiauisag
a59laiundasimualyi array Guduuadsfizuaiiasduniau uaomnuuaoavmmsnmmu
wuIAUY array 'la Falusunsusadnoilddauilaunainiylsunsu AddNumbers.java Mudiaudiu
Aauniinil

/* DynamicArray.Jjava */

import Jjava.io.*;
import Jjava.text.DecimalFormat;

class DynamicArray {
public static void main(String[] args) throws IOException {
double number, sum = 0; //a number read and sum of numbers
double []list = new double[2]; //array of double

int count = 0; //total numbers read
BufferedReader buffer; //input buffer
InputStreamReader isr; //input stream
StreamTokenizer token; //token from input stream

DecimalFormat f = new DecimalFormat ("0.00");

System.out.print ("Enter numbers (space between -
enter when done): ");
isr = new InputStreamReader (System.in);
buffer = new BufferedReader (isr);
//get tokens from input buffer
token = new StreamTokenizer (buffer);
//set priority to EOL so that we can break out of the loop
token.eolIsSignificant (true);
//get each number from tokens
//calculate the sum until EOL is reached
while (token.nextToken() != token.TT EOL) {
switch (token.ttype) {
//token is a number
case StreamTokenizer.TT NUMBER:
//double the size of list
if (count > list.length-1) {
double []newList = new double[list.length*2];
System.arraycopy(list, 0, newList, O,
list.length);
list = newlList; //point to new list
}

list[count] = token.nval; //save token into list
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sum += list[count]; //calculate sum
count++; //number of tokens read
break;

default:
System.out.println ("Token is not a number! ");
break;

}
}

//calculate average and display result

double average = sum / count;
System.out.println ("Sum of numbers = " + sum);
System.out.println ("Average of numbers = " +

f.format (average));

wlsznAdiuls list Widlu array 7iviu double Budugrasnumuvingu 26 wazlunnidaya
ving array Hus1RLATIAFALN I IWIULAY index 1/1m‘lﬂ‘tumstmmmauaumaumummummu
aavtiayaiiiluaguasiunialai sﬂ'omLﬂuasomnavmn'lsmmmu’m‘lunq array list iflusruu
favvihuavauaiin wazvinnls copy dayaann array list lug array Twidl (newlList) n§oannifu
1wAdTede array dalmiddadiulsiduisnldlunsidudayaniousa (list) i'bidasdoiads
wihaauAn 1aldlllunisasie array ddinwse Java asvinnsesadaufivuideauaim
TifinsTdeou wazazdunmiaauddiiduszuuinadnTuié

if (count > list.length-1) {
double []newList = new double[list.length*2];
System.arraycopy(list, 0, newList, 0, list.length);
list = newlList;

AEMsuLnNaUUIALAY array Lmyﬁm‘lﬁm"l,ﬁﬁaori’mumu'mwao array liflaunalvaiunune
Wwuldeaudisnaine array tuadousn inaulaanwzifainiludasuenaruauag array 359 9

& S

mmu Nmummﬂaﬂuuﬂaomswmn’uum‘uao array G\'Jﬂﬂ']‘a'L‘Wllﬂ&”ﬂ(ﬂ'JﬂvLG\ munmuaﬂnnmm
mtﬂuuaummuaunm'\uuu 9

HaaWsUadIN17 run Tusunsu DynamicArray.java

Enter numbers (space between - enter when done): 15 5 20 15 10 15 20
Sum of numbers = 100.0

Average of numbers = 14.29

Tusunsudianonsld array lumsiuswiuafiuasgasnaanahduainnistaunats 9 aso
/* DiceRolling.java */

import Jjava.io.*;

class DiceRolling {

public static void main (String[] args) {
int face, roll;
int[] frequency = new int[7];//number of times each face occur

//rolling the die for 100 times
roll = 1;
while (roll <= 100) {
//calculate face of die
face = (int) (Math.random() * 6) + 1;
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//save each time the same face occur by using
//indeces as faces of die

frequency[face]++;

roll++;

System.out.println ("Face\tFrequency") ;
for(int 1 = 1; i < frequency.length; i++)
System.out.println(i + "\t" + frequencyl[i]);

}

1usunsu DiceRolling.java 1167 index uav array Lﬂuuﬁjﬂuaognwhﬁgn‘iuuimﬂmﬂﬁmsa’!u WU
119 method random() FeazivAulinadwsuasnislaulduacsznine 1 - 6 drunisaa 6 1dnAu
wadws7 ldannnsgu wadindy 1 msiudunuasiavinlddianisiiua idudayad index 1u 9
2293160 1t dnsTaulaavindu 6 ALRNAIGE frequency[6]++ Zoasvinliidiag a
sunustuRnudnuiioa 38n1514 index wad array ludnwaziizhaastuaaunisiudiiuiuuad

'
oo

wihanenAadiu 1adnin38au 9 iy Asld if — else inhalumsanagauinnsiaulidasls
waFutfnA liAududsntAunisiuaasniingu 9

if (face == 1)
countl++;

else if (face == 2)
count2++;

else if(face == 3)
count3++;

else if (face == 6)
count6++;

doifluizdasdieou code inniuaglddusiaaynin nsld frequency[face]++

WRAWTADINT run

Face Frequency
1 12
2 25
3 24
4 7

5 12
6 19

AsAudayalu array

asduvndayaly array fuvinldagaadizval 9 #a Msduruuueuadu (sequential search)
uaz MsAumnuuwsaas (binary search) iazungvitnsaurmuuuanuaidunay szl
AMIAUMNENFA

ANsAuKILUUaNa6U (Sequential search)
Tunsdumuuniifuinassuduandayadiusngaiaglu array vinmsuwiauinudayadaidu
dayafidasnsduvmindudidnduniali dladsAvganisdum dusduladaudedgavinaus
Ade'liild 1AFIdiayanidasnisaunbi'ldatlu array aavqlisunsudatnofu
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/* SegSearch.java */
import java.io.*;

class SegSearch {
public static void main(String[] args) {
int[] list = {2, 3, 1, 56, 90};;

int number = 90; //number to search

int 1 = 0; //loop index

boolean notFound = true; //loop control variable
while (notFound) {

if (number == list[i]) //if found
notFound = false; //break out of loop
i++; //move to next number
} //in the list

if (!notFound)

System.out.println (number + " is in the 1list.");
else
System.out.println (number + " is not in the list.");

13114 while loop tunsudinvndiayanndiiagiu array list Taensinuualisauils notFound dofi
afiatflu boolean (Hudimiuaunisvineuuas loop dedinisaumlssannasdniea daus 3
notFound Aaggnimualiiiiu false uaz while loop wassAazaiinisvineuud ndeannuuisA
waaIRazadnIsAu lddeniinaa dvalatnsaasnisAaumray 90 annldsuasuuagsil

90 is in the list.

811103191 Lidavn1s1d boolean WJudadiviuanisvineuuag loop iAanadnuualii loop vineu
1dB3an 9 uazldad break tHudAvuanisugadla Taanisildau code iy

/* SeqgSearch2.java */
import java.io.*;
class SegSearch2 ({

public static void main (String[] args) {
int[] list = {2, 3, 1, 56, 90};

int number = 90; //number to search
int 1 = 0; //loop index
while (true) {
if (number == list[i]) //if found
break; //break out of loop
i4++; //move to next number
} //in the list

if(i >= list.length)

System.out.println (number + " is not in the list.");
else
System.out.println (number + " is in the 1list.");
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ms’nmmuammaammum"l,uaﬂ‘tu list suls i azfidAundnsuusasiayaiisiagly array
muummamwaa“maa‘lvjmstﬂ%unmuummaa i nnmmuwawauamnau’lu array (ununis
wiaulisudaa boolean Aauniini) uﬁmsm'saaaammnuammumaumsmmumao loop av'llé
1ilaA3y LWIILLsNay break aanann loop iui Nisdunntiayataa

msﬂumI,Lnfuu"l,uﬂauuun‘l?jnumnmﬂs WodlAnszinazlinailunisdumiunn mwanam
AavNITAUMALAUNRIFAUDY array 960 array Lm.mana”l,:lLﬂa“mmumnauimammnm‘u‘u

ANSAUKILULKNSAaY (Binary search)

asduvnlusluuuvas binary search agvinnsulisiiayarionusaaniilugasdrunnasonisinig
Lﬂ%ﬂmmmﬂanam”\aonﬁﬁum (key) msdumBudusmianmsZauiiay key Audiaya o
mwuamaunanmwao array én key fieniasnindaya o mwuaummumnmu"LaJnumamﬂ
mawauau LagITAUNIILINEN key i :m‘m‘mn‘;‘mauamm‘umuou nMsdumagaiuldauniiag
duwy TuAda key fiawvinAutiayaisuviaiu vialifafinsdudlifidayaiuly array

éoﬁmﬁ’m‘lumsﬁumunuﬁﬁﬁa dayaazgadfinsiatAuuuudaGasainiiaslininnn itwsizda 'l
aglustuuuiiudrnsaumfazyin bi'le

38n1sAumGie binary search agaainuuafsnasnsiFauiauadlidfiaza’e vinlvinsdumld
natlagasy fmadidu Asdumlu array ﬂﬁﬁanmmnn 1024 shazldnsulzauiAauieay 10
a%s afousnanaainda 512 afofidasiuda 256 uasassia 4 llvida 128 64 32 16 84 2 uay 1
aziunanasinn defluaaudeuasnisdumiuag binary search Tuswnsu BinSearch.java ugag

AsAuMAIENT51Y binary search
/* BinSearch.java */
import Jjava.io.*;
class BinSearch {
public static void main (String[] args) {

int([] 1list = {1, 2, 3, 4, 5, 6, 7, 8 ,9, 10};

//generate key to search

int key = (int) (Math.random() * 10 + 1);

int low = 0; //lower index

int high = list.length - 1; //higher index

int middle; //number at the middle (pivot)
boolean found = false; //indicate search result

while (low <= high) {

middle = (low + high) / 2; //calculate pivot
if (key == list[middle]) { //1if found - stop searching
found = true;

break;

}

else if (key < list[middle]) //key is in lower half
high = middle - 1;

else
low = middle + 1; //key is in upper half
}
if (found)
System.out.println ("Found " + key + "!");
else

System.out.println(key + " not found!");
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1alsunsu BinSearch.java 2adiBuGudIansAMualYA array list idiayaifusinuuvindgu 10 &
wazdvualvidayandasnisduimn (key) unannnisgu wdoanfuAfmualsi index ¥ (low) waz
viner (high) wiav array flu 0 uag list.length — 1 e a6y 1513z14 while loop Huddinmndaya
1u array list wasdhansuffauaueuas low Au high dedufialafauidraas low unnnia
wiawiidu high Avanaanuiinisdaumaads bidssawnadsa Aa'lifidayatuay list ;Aiag
gfiNsvinuiuil 1swdiayaiatansinataee

middle = (low + high) / 2;

wazBaudsunsdurmfdssannagisadiudsyian

if (key == list[middle]) {
found = true;
break;

agFausuuasuiiviiayaaantdusasdiudg

else if(key < list[middlel])
high = middle - 1;

else
low = middle + 1;

131gfng index ﬁagiuﬁaam‘lﬁtﬂu middle — 1 drdiayafiiily key tiaanirdayaiag o suniio
middle wagzagéne low liagn middle + 1 61 key fidunnnindaya o sinwnus middle 157138vin
1ilauninagiaadiayaiciunis middle wialiAnaanisvinorulaa Binudayaidasnisauniias

ANSiBavanGu (sort) 2iayalu array
Hnsvanuarsdtiaunsainntilunnsiadasiayaly array waiasainisdedas@nmde
fuilsznavdu 9 2av Java Aauiiisazinandigmsuaniuanlile dentedasdiuninAazia
Bnsdasavdayaldlituimniesesivdaya (dafiL HTunieRalausallannuiedalaui) e
azwaiivlaniznisiiial method n1s sort i Java fitviun 14 Taaasoritatvinsvinendulyé

nm’sma‘uu

>
wa:

WILREIUERY array Misgiasnis sort 119 method sort() 1 Java H% sl

Arrays.sort (list)

Taaii list vy array Msndasnis sort Tusunsu Sort.java uaneddnsisanlid sort an class
Arrays

//Sort.java - recursive version

import Jjava.lang.Integer;
import java.util.Arrays;

class Sort {
public static void main(String[] args) {
int[] list = new int[100]; //array with 100 ints
int i; //loop index

//populate list with random ints
for(i = 0; i < 100; i++)
list[i] = (int) (Math.random() * 100 + 1);
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//display 100 ints to screen - 20 per line
for(i = 0; i < list.length; i++) {
if(i % 20 == 0)
System.out.println();
System.out.print (list[i] + "\t")
}
System.out.println();

Arrays.sort (list); //calling sort from class Arrays

//display again
for(int j =0 ; j < list.length; j++) {
if(j % 20 == 0)
System.out.println() ;
System.out.print (list[j] + "\t")
}
System.out.println();

flofl method 8nuaudilu class Arrays Anaunsazanlitld Weiddasginsddevinaylsas
uiflazaanadnifiad method &ien@a binarySearch() sz lawaiividnisiiau code uav
binary search mnauuu‘mum Tdsunsu BinarySearch.java uaaséiivignisiaanld method

binarySearch() 731
//BinarySearch.java - recursive version
import java.util.Arrays;

class BinarySearch {
public static void main (String[] args) {
int[] list = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10};

int key = (int) (Math.random() * 10 + 1);//key to search for
int found = Arrays.binarySearch(list, key);

if (found >= 0)

System.out.println ("Found " + key + " at index " + found);
else

System.out.println(key + " is not in the 1list!");

Sa o

135an method binarySearch() ¢éha parameter 2 ¢aAa (1) array Mfitiayaag — Tun
uay (2) dayaiidasnsdum — dedda key uldsuasuduuudl Useian

fida list

int found = Arrays.binarySearch(list, key)

dndiayatidasnisduvinaglu list ns3an method binarySearch() fagldenas index Adayaiu
agdonduandodiuds found usdvin'lirardonduasiidriiaanii 0 wwua dofunsuanInaie
favifFauiiausiuag found Audluas 0

laneaas run guadwiildda

Found 3 at index 2
Found 1 at index O
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o

ANsa419 array #fiaayaflu array (Array of arrays)

I 1a T4 array 7 s
8519 array Afdi

35 nJu prlmltlve type mnmamonauumuumﬂ N fatng LUNRINNIT
‘ﬂ U array € 31w Lill(ﬂuﬂ'.lf;lﬂ'liﬂiuﬂ']ﬁ mu
int[][] table = new int[5][5];

dovanafenislsznaliisdiuils table flu array Afidaya 5 M laaAusdazdniuiy array vfiu
dayaiily int ag 5 6 gl [[] gavdadudiuaniv Java sammﬂsmuﬂa array NlAy
array T ldistnaziden array ludnwaueiiin array 2 16 awil 4.2 ugaedoiiiafiuav array
table

index aaviiayaluusiazuad

#auav array

WaY funrusuaY A

dayaudazd f \
(index)

[0] (1] [2] (3] (4]

table[0] q
table[1] >
table[2] >
table[3] >
table[4] q

int [] [] table = new int [5] [5];

il 4.2 M55 array Ay array (array 2 i)

Tulsunsu Array9.java Aviugruareiiuanenisld array 2 fi Teadvualifizuia 5 x 5 uay
Avualvidayafisratsziing 1 de 10 éranrsguann random()

ANMNENIVEaTUIAAY table wnldannAIAATILALLS length wiudendudy array 1 if &Huzua
aavdiayanatlunsaasuarmlaannarasilunaltiu tau

table[0].length
table[3].length

lalsunsu Array9.java 14 table[i].length lugdvusauialuwsazuadiaad i lu index zasuan
1 9

/* Array9.java */

import java.io.*;
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class Array9 {
public static void main (String[] args) {
int[][] table = new int[5][5]:

for(int 1 = 0; 1 < table.length; i++) {
for(int j = 0; Jj < table[i].length; J++)
table[i][J] = (int) (1 + Math.random() * 10);
}

for(int 1 = 0; 1 < table.length; i++) {
for(int j = 0; Jj < table[i].length; J++)
System.out.print (table[i][J] + "\t");
System.out.println();

WRANGUaIN1T run Tisunsu Array9.java #a

7 3 2 8 7
5 8 5 4 8
7 6 8 6 2
7 10 9 7 5
10 4 4 2 2

oo x

g TlsuasudadnsdndmionisenauasAvuadvidu array 2 fiddransAivuauuy
a6 Tul@an Java tag

/* Arrayl0.java */
import Jjava.io.*;

class ArraylO {
public static void main (String[] args) {
//declare 2-D array with specific data
int[][] table = { {1, 2, 3},
{51 6/ 8}1
{7, 4, 6},
{4, 8, 9} };

for(int 1 =0 ; 1 < table.length; i++) {
for(int j = 0; Jj < table[i].length; J++)
System.out.print (table[i] [J] + "\t");
System.out.println();

}

i mualii table 1flu array 2 ﬁﬁﬁﬁﬁwuauumwﬁﬁu 4 uazdrwnudayaluudazuaivingu 3
Taamsiuuatduindasidiayaluudazuarluiadasning {3} uazuviayanaguailuusazuad
aaLadagnung , Gl

int[][] table = { {1, 2, 3}, /* w0 */
{5, 6, 8}, /* uwarl x/
{7, 4, 6}, /* w12 x/
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{4, 8, 9} /* w3 */
}s
IRUNT AL yaadluussiaiiendu'le tdu
int[][] table = {{1, 2, 3}, {5, 6, 8}, {7, 4, 6}, {4, 8, 9}};

wd9a1n run Tusunsundd wadwinleda

SJ o1 -
@ oY N
O o O W

da o o J ] 1
A5 lal array Ndduuaasdayalunaazuallaivindu

asafagAvua Widayalundazuadzas array fawulivinduld defatredruaned

double [][] list = new double[5][];

doiflunisisena array 2 faTIwULaIWINAY 5 wiswuasiayaluusazuadfolaildgn
Avua natadmualidayatuuad 0 fidwuwindu 4 uasdayaluuad 4 fidruuvindy 10 1u
Ay Al

1list[0] = new double[4];
list[4] new double[10];

vl o

mumaua‘luu,a'mmaaaﬂnu,mu,m'\mamnmm‘tumauanm wiasanadivualiidayalunsay
uaiF UV AuA AN EUA NI DA I LA (index) 1aiu

int m = 0

while(m < 5) {
list[m] = new double[m + 1];
m++;

Tusunsu Arrayll.java &519 array 2 fffifidayatunsazuadvindudraas index Tuuaniu q
/* Arrayll.java */
import java.io.*;

class Arrayll {
public static void main (String[] args) {
double [][]1list = new double[5][];

//allocate space for each row
int m = 0;
while(m < 5) {
list[m] = new double[m + 1];
m++;

for(int 1 = 0; 1 < list.length; i++) {
for(int j = 0; j < list[i].length; J++)
System.out.print (list[i][J] + "\t");
System.out.println();
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}

Wia run quadwsildda

O O O oo
e e e e
O O O oo
O O O O
E Y
O O O O
O O O
e e

O O O

0.0
0.00.0

asimuazaEay array wuuilvinliastidadlunmsfutiayaluudazuaifidssanaawunndy
elifiwnginntdawstannduiudasldvingu drnldnsivuauuuansdasld
wihaAUINYinAY 8 x 25 = 200 byte ugdsldnisAinuaaiuinnld faslduiiaainudn
tWevwA 8 x 15 = 120 byte

138519 array ﬁﬁmmaﬂaoﬁaua‘luusiazl,yl,m"lﬂLﬁwﬁuLﬁaa"’maﬂmmazmn‘lumsaaatﬁaﬁ "
Winsldniiaanuanfidss&ndaiwunnvliu ueanisvituazdasiinnssviasyiadlufiae twsy
Pnuzaviayaluwsazuadrfiinnuhivindu garudasidanuazidaalunmsaanuuy draasnislsd
array wuuil

fratn9n15l4 Array of arrays Tun1suiA1 max A1 min wagALads
//ArrayOfArrays.java
import java.io.*;

class ArrayOfArrays {
public static void main (String[] args) {
//inititial scores
int [][]score = { {45, 87, 68, 57},
{98, 70, 58, 69},
{85, 42, 68, 82} };

double average; //average of scores

int max, min, total = 0; //maximum, minimum, total of scores
int count = 0; //total scores

max = score[0][0]; //assuming max score is at [0][0]
min = score[0][0]; //assuming min score is at [0][0]
//looping for 3 rows

for(int i = 0; i < score.length; i++) {

//looping for 4 columns
for(int j = 0; j < score[i].length; j++) {
if(score[i][j] > max) //find max score
max = scorel[i][j];
if(score[i]l[j] < min) //find mim score
min = scorel[i][]j];
total += score[i][j]; //calculate total
count++; //number of scores
}
}

//calculate average of scores

average = (double)total / count;
System.out.println ("Maximum score is " + max);
System.out.println ("Minimun score is " + min);
System.out.println ("Average score is " + average);
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Tdsunsu ArrayOfArrays. Java Amualyi score ilu array Aiudiayaifusiruiuvingu 3 uad uad
Q¥ 4 61 15713z score Mdnfiga score Mlunaifian sm”LaJmmsmmmmmLaaumao score
Wanium 15114 for — loop 2 dlun1sidnn array aasisuniiauidin wianvtensragauin score 2
Mutflu max uay score 82 luuLilu min mﬂmsmuumlwmaaomuﬂsumLﬂumanamusnamm
aglu array uavazvinnsulieuiaudiaya o suwvievionualy array Audiayadl Usziaa

if(score[i] [j] > max)
max = scorel[i] [j];

azil@auanas max Wisiawindu scorefi][j] irdiayafisiunisiiannninAizas max uazilseiam

if(score[i] [j] < min)
min = score[i][j];

azil@auaizad min Wisiawindy score[i][j] drdiayafisunisiitiaanitAizas min 3arsman
Aad Max Wag min Ltnnua'unsnu'lvl,ﬂ‘mvlmnumsmm max uag min Taelllé1aelidasaula
Jriiayaiiagaealy array azdl range at'lnu Wtz lddayadusngaiiludiamagay
fiau mﬁumsmmwaom max waz min Hulaiaa'idasivuaritidudiuis max wia min
10 9 Hedu (dr'bidasnisasiadauiad nAsusaniazianld method max() uaz min() Aag
Tu class Math 16 — gluundau 9) lushuzasnsmaAadafuiaudfuim idwavinunudinau
wiindl

n1sld array of arrays ﬁuﬁmﬁauﬁuﬁm‘lﬁms‘m wia table lunsiAudiayacie 9 wils&aniaia 9
wwuiFan array of arrays 7ifiua row wag column 31 array 2 fi (two dimensional array) s
array of arrays ffifiayaiflu array 8nisfinazizunii array 3 6 fludetinnafonisimsiuns

1y array wemsuasiundanistifasivan mvnmwmmumm‘lﬂmlmnmw 3 §iA g
AU BuAuMsuadiuuuy 3 fdeaaaial (s lvigau@nludasuas array 3 4dag)

A5l String

A19ldl string ﬁummsaﬁﬂﬁumu 998 warditusniinagvinanusiniuiunisti array Hundn
un1svinudy string fu q 1aeliisnunsaiavzan string ludnw il ldiduihnidudiuniin
Wiz leaaMiuaduds array Mst‘lﬁ‘tumsmmumanmaonn String 1fu'laily string
Taaasousiily array MLy char viane q 623 w¥ai3anduin array of characters sfiwuovﬁa
nale 9 lwuAlnagan string 31 array of characters 1513gesIAdaIENslY string wuuiiva
fotad wdnsaznauuyadie String uag Java atndasidaadniinty

Array of characters

nsiseand string wuuflvinlédng 9 wiflaududisdseaald array Aiudiayauiadu tiaousin
wlRaulvi array 1Ay char unuwvindy 1y

char [] string = new char[20];

assgnaduuuiiilunisasie array AlAy char Swuwindy 20 67 Tusunsudlat1duae
w&avn1sld array of characters

//ArrayOfChars.java
import java.io.*;

class ArrayOfChars {
public static void main(String[] args) {
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//declare array of char
char[] str = new char[26];
int 1 = 0;

//populate str with characters a to z

for(char ¢ = 'a'; ¢ <= "z'; c++) {
str[i] = c;
i++;

}

//print all characters to screen

for(i = 0; 1 < 26; i++)
System.out.print (str[i]);

System.out.println();

Tasunsu ArrayOfChars.java Bugudianisasne array of chars 3nuu 27 fanisyiaa

char[] str = new char[26];

n&9anifufld for — loop lunsAvuaaliAUNA 9 siwnteuag str éaan1std char lu index

a9 loop. Wasanimsina iy char fuiasudndumsiinAmlidudiaadudunuaas
fdnusiu q 1y dsA1vualii char ¢ = 'f' asuRnA WAL ¢ Mugﬂsoazm’lvi ¢ fidilu 'g' o
Hluganesiagdaldluaise ASCIL iwsgazfunisid for — loop fifvinlvitAnnsAinuas sy
str nnsinwKUd

for(char ¢ = 'a'; ¢ <= "z'; c++) {
str[i] = c;
i++;

}

dauasianldinnadniuasidsunsudiiidaayls > abedefghijkimnopgrstuvwxyz

sl array of characters uu"l,uﬁauavavmﬂmnun Wotliwmuilunisvineuidendu array 15
amnnfiagd string 739 1 MansafagvinnszIunseng 9 16 iy wn strmg 2 sdineadu
wiaasAFauAuinAu anuwmliaudunas string adofifludu uag Java Afl class String 1¥itsn
Ganlduniaandasdu string 1aanse

String 1u Java

String Tu Java tfuilu object ﬁoﬁutsﬁaﬁ’uﬂusﬁau"’suniﬁ class String Tun1s&319 string Wans
1d9unas L iaradasmstiutiazasg user Tiluldsunsu wiadvdiamiuiilu string U

user atofiiflugu

nsisenald String A'ldenn Gevinlédedl

String str = new String("Java is fun");
wiawuuil
String str = "Java is fun";

Taaaniznsdsenialulsylaaiiaasil fuavindulseiaa 2 Usylaasaluldl

Char[} Str {'J'[ lal, 'V', lal, 1 l, lil, ISI, 1 l, lfl, lul, lnl},.
String str = new String(str);
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azwiu'léiin string ida array of chars tfuias weafanmisilsenadiuls string ‘Imﬂﬁ"hiﬁms
Anuar1liidY string dunAvinlddianisdsenmamiiaudunisdsenadivdsufindu au

String name;

«‘fioﬁﬂ'nwmﬂ'j'\@mﬂs name (ilu string 17i”l,:i"l,oﬁé'mf‘iom°lm 9 188 Wagdinsn compile Tusunsui
finsdssmauuuiiazd error thaliu 38asuAluia’lil Java Wavaau compile idavinuacl
null 1Ay string name dvil

String name = null;

givuanlii Java 331 string name "Li'laavdvdiayala 9 e snsanazawisiayale 9 Alé
navNUY

aavu1q 1dsunsudlainanisvinudu string

//StringOps.java

import java.io.*;

class StringOps {

public static void main (String[] args) {

String first = "Java ";
String second = "Programming";
String third = null;
int percent = 100;

third = first + second;
System.out.println(third + " is " + percent + "% fun!");

}

Tulsunsu StringOps.java Usenadualsiilu String 3 §ada first second wag third Taaiualyi
first fidilu "Java " second fiAilu "Programming” uag third “Lifidnda198989 string 1a 9 wiau
Autlr'leAinualiidauils percent failu 100 Uszlaa

third = first + second;

vinns9u first uas second tineadu Govin ¥ third fidwilu "Java Programming” uazludssian
nviasuaasna ldninsatun lamunsuaasnad1zasdinils percent uag string AvisnauLin
Tleeialinadwaiily

Java Programming is 100% fun!

EINsaaruA1aasfIwlsAulaily string windu string 1adedl aunAinsnAndiwlseataldd
int percent = 100;

String is = " is ";

String fun = "%fun!";

LaytsNsI String uag int Windlafu daadssiaa

third = first + second + is + percent + fun;
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ifagldnadwsinfiaududuiiisldvinnauning sumadvinlduwse Java asulfeu int Wiy
string AauiagsIuLan string NeviuaLdingIadY

Astd3auiiay String

wrhigsnsafagBauiiay string 2 Mdansld == ldwiiauduisnvindudiwdsidluy
primitive type 16 t2du

first == third

wmnghilsglaadonanazauiauii string esasddnferidiendunialu (A string 1a
string #ile) 2y d15

String myString = "Motorcycle";
String yourString = myString;

dovinliidauals myString uag yourString dediediayatdiendu (uazazlvian true d1finns
Whinusudie ==) hildnsueuiaufedayaiidiudsioaacdneas wiudsd string sa'lyi

String keyboard = "from Thailand";
String kb = "from Thailand";

asdsauiauaranigld
f (keyboard == kb)

wagldan false dowsiindudsioraasiidAumfiaudu Fotliwsginedasmung == ag

WhauiauAd1989 (Mag visa address Tunihaanuan) zassulsiiesasliladreaasds
wilstAu'ly 1ndasld method Audi Java §ilvilu class String

TusunsudnatnvuasnsilaauLiiay string
//StringCompare.java
import java.io.*;

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

String first = "Java ";
String second = "Programming";
String third = "Java Programming";

String forth;

forth = first + second; //forth is "Java Programming"
if(third == forth)
System.out.println("third and forth refer to
the same string");
else
System.out.println("third and forth do not refer to
the same string");

first = forth; //first and forth refer to the same string
System.out.println("first is " + first);
System.out.println("forth is " + forth);
if(first == forth)

System.out.println("first == forth is true");
else
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System.out.println("first == forth is false");
}

1alsunsu StringCompare.java udavfivnisifsauiiiay string Gﬁmnjﬂﬁm%"ammu ==
fonaWidiagiiudn string third wae forth fieAmitaudu (string Milsznavliéla char 7

willaufunue) wa run gEaansn'léda
third and forth do not refer to the same string

devanlvitszinnislieiasvang == ususuanuiiauniannuuans1euas string ‘L'
wiuheAududssTeaifsauviaudaunluldsunsy sivuali first Svbvdayanibedduiu
forth wazfiaia run wadwsn'laAmfiaudunlaaanivlida

first is Java Programming

forth is Java Programming
first == forth is true

ﬁTLiTﬁﬂdﬂ'\‘SﬁQ%Lﬂ%ﬂnLﬂvﬂn string 39 9 1516291% method equals() uag method compareTo()
avTdsunsudlacitvsialuil

//StringComparel.java
import Jjava.io.*;

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

String first = "Java ";
String second = "Programming";
String third = "Java ProgramminG";

String forth;

forth = first + second; //forth is "Java Programming"
if (third.equals (forth))

System.out.println("third equals forth");
else

System.out.println ("third not equals forth");
first = forth; //first and forth refer to the same string
if (first.equals (forth))

System.out.println("first equals forth");
else

System.out.println("first not equals forth");

}

131 L6Aauli third fiddly "Java ProgramminG" iiafiazuanalviiuinlunisi3auiaudiy
char nadagdaniiaudu waawss'ldannnis run fa

third not equals forth
first equals forth

1 ldfilsyiaa third.equals(forth) Tunsifsau third uag forth I dmiaudy (windu) dedn
windutanaawsn'lagannasiBauasiia iy true uazazlia false d1'hivinAu

asufFauiey string 2 diaanadgauanuvindusiuiaziandr uagduninA'ld tau
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third.equals(forth) w3a forth.equals(third) A'lé

method equals() azasiadaudidnrsnadifagiu string ‘imu‘lﬁmmau}a‘(m‘%mmaoﬁ’aé’nma‘w
Hudmanesidnvsadiina nsasadauazliariduazedrniiaudunssdsisuazauna iu g
wia G Lilddrdnesdidendu nsenasauaziilu false

unsusuiauuneaiandliaulainddnesiaganaly string Sudludndnwiadilnel Godn
dasnsiasusnTIaFaufisanumiiaunegiliasidasld method equalsignoreCase() u
AsLdFauiay string Wy 9

ﬁ']L'i'u,ﬂé‘iuumsl,ﬂ%ﬂuL17‘1gu‘luiﬂmnsuﬁ’;ar;mriauuﬁ']ﬁmnms‘lﬁ equals() uiilu
equalsIgnoreCase() avil

if(third.equalsIgnoreCase (forth))
System.out.println("third equals forth");

else
System.out.println ("thrid not equals forth");

wAaldnaansiiiu

third equals forth

Astlsauiauaubitvindu (a3 v%a daunii) aav string

naeEl 9 ﬂ‘?@t;mamsaaaanﬁommmnnh 3a liaaninuay string Walinsdaudu string U 9
aglustuuuifinisdaias Bitaviluainiiaaliviunn wianaldwitias Tunisesiagauin

string dluunnnnIu3atiaaninAuiiu 151314 method compareTo() 12ty

myString.compareTo (yourString) ;

&undid1 myString fidilu "lovely bike" uag yourString fidwilu "lovely kite" nsuliauidiaude
compareTo() aglarfifluuin Wetifinsizin danms 'k' Tu yourString ufidiunnningadnss
'b' Tu myString 15 a1 Tdsunsuaainanis1d method compareTo() Aufinin
//StringCompareTo.java

import Jjava.io.*;

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

String first = "lovely bike";
String second = "lovely kite";
String third = "lovely";

//compare first and second
if (first.compareTo (second) > 0)
System.out.println("first is greater than second");
else
System.out.println("second is greater than first");

//compare first and third
if (first.compareTo (third) > 0)
System.out.println("first is greater than third");
else
System.out.println("third is greater than first");

String a = "A";
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String z = "Z2";
String strl ="AAA";
String str2 = "ARAA";

//compare a and z
if (a.compareTo(z) < 0)
System.out.println(a + " is less than " + z);

//compare strl and str2
if(strl.compareTo(str2) == 0)
System.out.println(strl + " equals " + str2);

nadwEMsléa1nA1s run da

second is greater than first
first is greater than third
A is less than Z

AAA equals AAA

Tusunsuaagislsauiiay first Au second r;"ns_gmsm‘naaamhﬁ"ts"\mnmﬂﬂ%ﬂmﬁmeTn 0 dodn
first unnnI1 second Uszlaaiifaviilu true weiiavainin first u'liannnii second n1s
whaususassIelinadwsiilu false Java Fvilszananailsylaafiadlu else (fonadwslal
uiinaa) — msdszananailsslanau 9 Araiadu

Taavirlinas3auiiauaildann method compareTo() fu 0 wanawszazyin i 'léen true
wia false MaunsainlUlHlun1sdandsznanalsslaac 9 Leauisdasnis

msuFaudsuanumiiiausanvindudvinldsianislieiaoning == dodulsslaagavinauas
Tdsunsu
if (strl.compareTo (str2) == 0)

System.out.println(strl + "equals " + str2);

Tunsufauiiaudla method compareTo() fedondunnduladléiaoud 3 A1 da -1, 0, uay
1 Wil Tean

-1 wunadv string 1‘7ia£i1/n\1°fhu 1ian3n string a9 (string 7ilu parameter)
0 nuneidv string maaouumwnu
1 wanafe string Matn19dne ananin string Aagn1an

vy dsfilselam stringl.compareTo(string2);

stringl nunaide string maumomﬂ
string2 nunadv string maumomw #aa string Ay parameter

AsainvndlEnusiacu string

EINsatasdinvdanwsEng 9 Magly string 166r1an1514 method sne 9 Felduanaliilu
datvlulilsunsu StringChars.java

//StringChars.java

import Jjava.io.*;
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import Jjava.lang.Character;

class StringChars {
public static void main(String[] args)
//setting up constant string

{

String string = "Learn to write programs in Java doesn't take"
+ " as long as I think it would. But to fully understand"

+ " it is a time consuming task.";

int charCount = 0; //count of letters

int vowelCount = 0; //count of vowels

int lowerCaseCount = 0; //count of lowercase letters

int upperCaseCount = 0; //count of uppercase letters

int spaceCount = 0; //count of white spaces

//check all letters

o,

NRANE

for(int 1 = 0; i < string.length(); i++) {
char ch = string.charAt (i),
//check if it's a letter
if (Character.isLetter (ch))
charCount++;
//check if it's an uppercase
if (Character.isUpperCase (ch))
upperCaseCount++;
//check if it's a lowercase
if (Character.isLowerCase (ch))
lowerCaseCount++;
//check if it's a white space
if (Character.isWhitespace (ch))
spaceCount++;
//convert it to lowercase
ch = Character.tolowerCase (ch);
//check if it's a vowel
if(ch == 'a' || ch == "'e' || ch == "1i' ||
ch == '"o' || ch == "u'")
vowelCount++;
}
System.out.println (charCount + " characters counted.");
System.out.println (upperCaseCount +
" uppercase letters counted.");
System.out.println (lowerCaseCount +
" lowercase letters counted.");
System.out.println(vowelCount + " vowels counted.");
System.out.println (charCount - vowelCount +
" consonants counted.");
System.out.println (spaceCount + " spaces counted.");

N'l&sa1AA15 run Aa

99 characters counted.

4 uppercase letters counted.
95 lowercase letters counted.
37 vowels counted.

62 consonants counted.
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24 spaces counted.

asvinturasldsuasuBududansAivualvidiulls string fandludiaeiifiagiu " " inazdim
ManususiazaIcIe for — loop wariviandidnsaanunann string WeaLAIGIAFAIF

char ch = string.charAt (i)

Foazfoianddnes ai swniv index i fu 9 ARG KL ch ndsanniufiesiagavdiin
method i 9 Nfaglu class Character 12iu

Character.isLetter(ch) WiaAn true dnfluddnms
Character.isUpperCase(ch)  14an true dnfludrdnesdilva
Character.isLowerCase(ch) 1@ true éfludrdnesdian
Character.isWhitespace(ch) 1@ true éifluzasine (Larzuilu wida tab)

w%auﬁaLyﬁum’llﬁﬁnmuﬂsﬁwmﬂﬁL'ﬂuﬁLﬁnﬁwuauﬂ'?waama”nmsha q flsnglu string .
ndvantuiuldaudmdnesividudidnialdenadauinduasslummdsnauuiali auvei
wldsuwwsss ldasnazdanarlumsenadaudszdianiinis uasdluaidninde atels
anuvivravAiusszasiaua

ch = Character.toLowerCase (ch) ;
if(ch == 'a' || ch == 'e'" || ch == "i"'" || ch == "'o'" || ch == 'u'")
vowelCount++;

fdofi method anannunalu class Character uas class String 1‘7iL';wmmsammimumsvh\nuﬁ
tAendiagiu string satitvsalidiiflunisdunian (sub string) Matjlu string saan1sldt method
indexOf()

//Index0Of.java

import java.io.*;
import java.lang.Character;

class IndexOf {
public static void main(String[] args) {
//setting up constant string

String string = "Learn to write programs in Java doesn't take"
+ " as long as I think it would. But to fully understand"
+ " it is a time consuming task.";

int itCount = 0; //count of it
String it = "it"; //string to seach for

//search for "it"

int index = string.indexOf (it);
while (index >= 0) {
itCount++;

//move to first letter after last "it"
index += it.length{();

//look for next "it"

index = string.indexOf (it, index);

System.out.println("it appeared " + itCount + " times.");
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waawsuasldsunsufa

it appeared 3 times.

TusunsuradisAviuali index siddusuniof "it" Usingalu string draeida
int index = string.indexOf (it)

Wansdumilszannadisasfagld while — Ioop Tunsaumeia‘lal wanaudiazafiunsiy
maawumuuam’(unn itCount fAau uaamnuumautaau index ldatlusnuniszasfrdnursd
usniiaguds "it" drudde index += it.length() flasannin method indexOf() agavAr1uav
fuvtIzaIfmanEsiIusAuas "it" I w@audifvinnisdunmsalldradde

index = string.indexOf (it, index)
vinnsdum'ldaunsevionua string 11fiaanain while — loop

N5l indexOf() duvnfuisdasilfauidaudddendundu 0 iwszdvn'liaadzag index
Aaziilu -1 vinlviisnaaaanann while — loop 16

Method indexOf() ﬁuﬁaﬂaaoﬁaﬁ%mﬁau“tw (parameter) Lindfiaudu mmmuluiﬂsunsu Musn
SutiavdLGieaAa sub string idasn1sdum arufizasiudaasdAa sub string Mdiasnis
AU wae 3a (index) BuAuaINITAUIN doddanalvidiisnld indexOf() dusnlunisdumads
usn uazdrfizalumsdumdisa q 'l WoedlAmszinaFeusngais'liginaraas index udluaodi
saofuisldauag index ué?

daudavinliauain mdexOf() azavAn -1 anTid"laidl sub string Tu string U quazardeauas
WU sub string sfuatiding sub string 37

sia'ldisnaavunglusunsuiivinnsfviannguuasdidnis (A1) waantaanii sub string aanann
string

//SubString.java

import java.io.*;
import java.lang.Character;

class SubString {
public static void main(String[] args) {
//setting up constant string

String string = "Learning Java";

String strl = string.substring(0); //the whole string
String str2 = string.substring(9); //string: "Java"
String str3 = string.substring (0, 8); //string: "Learning"

System.out.println("strl > " + strl);
System.out.println("str2 > " + str2);
System.out.println("str3 > " + str3);

Java i method substring() s 1tfatidasda Aa substring() 7A3ift parameter uag substring()
A5 parameter agjdae Taafidausniilu index Gusiuuas sub string uay parameter favizag
vilu index daavinafaglu sub string fuwsbitudiiuas derilduanaliluldsunsy
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String str2 = string.substring(9)

winaANudInsERTLR index = 9 laudefigavinalu string ffu Aa Buididnws ' Tdaud
Manws 'a' dedar13n "Java" dru

String str3 = string.substring(0, 8)

wineen1sEuiud index = 0 laudiodavl 8 Aadousididnes L' llaudedidnms ' ' (space) ue
aitTu space @9ty sub string Ms'léAdAa "Learning”

WENsaTiazioian sub string aanann string Miluaaeid'lé 1y

String sub = "Basic idea about Java".substring(6) Ayl "idea about
Java"

en

String sub = "Basic idea about Java".substring(6, 10) agl# "idea"

A157197 4.1 ugavdiv method sine q wag class String

/1519 4.1 method 2av class String

method ANURUNE
length() ANENIAAY String (IUUMIANMT)
indexOf(String) muuuowmum String muaﬂ m“l,uuaul,ﬂu -1

indexof(String, start index)

GTWUNGBNEUT String dflagauaniidiviua 61
flazflu -1

lastIndexof(String)

gvvdgavinauay String mu windu -1 814

lastIndexof(String, start index) suusgavinauas String mummmmmuum
windu -1 814

trim() String #1'laifi space agadumiin uazmay
substring(start index) @A1uav String o mtmuammuumuan
substring(start index, end index) Aua9 String a1 sitwntaRAIvuaYieEad

replace(old char, new char) wl&su char nndagne char dlnifdviua

charAt(index) AN L siwnUITAi MR
equals(String) true ¢ String WasavswvinAY
equalsIgnoreCase(String) true ¢n String WasasdLvindu Laigula case
startsWith(String) true ¢ String Bugiugae String Afviua

startsWith(String, start index) true 1 String Bugude String A mua o
FILUINAIYUR

true é1 String augha String AfMuA

endsWith(String)

n151 class StringBuffer Tun1ss419 string

unuiagld class String inAsusafiasld class StringBuffer unulé nsvineunliuanenedu
Ul 1y UNRIITIREEE string dndnilaAvinlé il

StringBuffer string = new StringBuffer ("Basic String Operations");

15859 object wiledatia string a1 class StringBuffer Taaivuaadiasduilu "Basic Strlng .
Operations" 151'lsigansafiazase string tiflauAunsI&s196e class String ‘la 1davaaiiian
‘mnnmuﬂimﬂmﬁa new fiau ndsantuAduae lvidududsi ;aradlsznadianslszana
wuudl

Madnaaufeafasha Inenduvidsinasu



unil 4 514 Array wuay String 126

Gududu Java

StringBuffer string = null;
string = new StringBuffer ("Just another way to declare");

wei'lailatuu sl

StringBuffer string = "Just another way to declare";

fiafiuasnsli StringBuffer Ada iaunsaiazldauuilas string Ausnasadu'le (object ann
class String M tdAauntindvinli'le) waginfsgrunsanagAivuauuauay string ann class
StringBuffer laaumaiuivnalazadist aavungldsunsusiatiansld object ann class
StringBuffer fiu

//StringBufferTest. java

import Jjava.io.*;

class StringBufferTest ({

public static void main (String[] args) {

//setting up constant string
StringBuffer string = new StringBuffer ("fish");
System.out.println("string is " + string);
//append "er" after "fish"
string.append("er");
System.out.println("string is " + string);
//append "man" after "fisher" using method insert ()
string.insert (string.length (), "man");
System.out.println("string is " + string);

}

Tisunsu StringBufferTest.java ugnsn1sa519 object ann class StringBuffer dad&9

StringBuffer string = new StringBuffer ("fish")

gy IiA12a9 string 1flu

fl if| s| h

ndvnniiuaasiiayaiiagly string wdns1Aiian string "er" sudanidindu string "fish" éie
AR

string.append("exr")

agvinliidaay string ilu

viw‘lﬁilammﬁatj’lu string wdauiilu "fisher" u,amzil”omm‘(”imLtamawaﬁ"lmmﬁﬁiﬂﬁauﬁwa 131
Auldaudiayalu string Tnsdnan1siian string "man" udiauidindu string Ms'lénauniiniidag
514 method insert() dvil

string.insert (string.length (), "man")

Madnaaufeafasha Inenduvidsinasu



unil 4 514 Array wuay String 127

Gududu Java

gy liA12a9 string 1flu

153an insert() Aae parameter 2 ¢fia 1). ANuEIABY String Lﬁwf'ioﬁﬁa:;mL%uﬁumaomﬂﬁau
way 2). string dlusfitsdagnisitiag da "man” ia run quAINRIWSN'LAAA

string is fish
string is fisher
string is fisherman

o

Ensaiazsldauruiauag object Ainnann class StringBuffer Léidatl

string.setLength (6)

deazvinWidiayaiiaglu string 1Wdsuld ndsaniisldauauiauas string uasinisyian
dsunsusavnalulisunsuaaa iy

System.out.println("string after set length is " + string)

'
o o

HRFWENL1AL6a1nA15 run Aaznatadu

string after set length is fisher

wbildgnandatvitladayatiuilu string winiulu object Aiunain class StringBuffer iaunsad
azzanld append() wia insert() Audiayazufinau 9 16 wuldsunsudativsaludl

//StringBufferTestl.java
import java.io.*;

class StringBufferTestl ({
public static void main (String[] args) {
//setting up constant string
StringBuffer string = new StringBuffer();
string.append(2) ;
System.out.println("string is " + string);

//append " fisher" after 2
string.append (" fisher");
System.out.println("string is " + string);

//append "men" after "fisher" using method insert ()
string.insert (string.length(), "men");
System.out.println("string is " + string);

string.append (" with ");
System.out.println("string is " + string);

string.append(100) ;
string.append (" fish.");
System.out.println("string is " + string);
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wlaildvinaglsunnanainiaousdanld method append() dadiily int waiu
string.append(2) “3a string. append(lOO) vlugiu Java fesanlvisidandayaifiaiim
vanvanauasufinuaviiayaling object Munann class StringBuffer 1 Taa'liinAnanuiu
WadwsuasllsuAsundvannIsUsuLlgeda

string is
string is fisher
string is fishermen

fishermen with
fishermen with 100 fish.

string is
string is

DN NN

funilouas class StrlngBuf'fer mumu‘lanﬂa AsAivuauualvidu buffer msaosumaua‘tu
object sn9 q MAnann class 1 ffufda Java azAvuauuauas buffer ’lmmnnmanamuau’lu
buffer uanfudn 16 ddnwsidaua Ly 1518519 object

StringBuffer name = new StringBuffer ("Chiang Mai");

gdofinnudanesiovua (uaeinedia) windu 10 6 Java avaavfiailvifimuavindu 26
1 IEINsaaTIAgauANua buffer dransiianli method capacity() 16 1y dusasie
Usz1aasialil

StringBuffer s = new StringBuffer ("Chaing Mai");
System.out.println("Length of " + s + " is " + s.length());
System.out.println ("Capacity of " + s + " is " + s.capacity());

o

navInNIsUsTINANR 1AL ldNadWERT

Length of Chaing Mai is 10
Capacity of Chaing Mai is 26

fadvdalufinailudadgavnefisazuaasviviufionistd method dndantlelunis
wRauwlaviiayanaglu string Miadlusduuuaasnisnduiindunng (reverse)

//ReverseString.java
import java.io.*;
class ReverseString {
public static void main(String[] args) {
//setting up a constant string
StringBuffer string = new StringBuffer ("I love Chaing Mai'");
//create an empty string

StringBuffer revStr = new StringBuffer();

revStr.append (string) ; //append string to revStr
revStr.reverse () ; //reverse it

System.out.println ("Reverse of [" + string + "] is ["
+ revStr + "]1");

WRANWEADINIT run fa

Reverse of [I love Chaing Mai] is [iaM gniahC evol I]
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Mé’omnﬁ&%'m string éhaidn "I love Chiang Mai" u&7s1Aia319 object sndutleTaalaifinisdne
doela 9 Wedudraddo StringBuffer revStr = new StringBuffer() nFoantfusida strlng
vinAY revStr dran1sTd method append() L?jummnnmamoau 9 vlmvlmmmnauumu L1833
annsiiianAlaa&o revStr.reverse() Wiiavinnis reverse diayafiaglu revStr Mindaagfda
AsRINARANEUaINTS reverse lilfaniinaa

Haruanadedainvinlas'liasne object dranisa string LUiAY revStr lunauusaiiase
revStr 1du

StringBuffer revStr = new StringBuffer (string)

151N L ldiwsne Java ‘Léa319 method Tunsaine object ann class StringBuffer Liviasanud
Aa

1. StringBuffer() Taa'lilddaulala 9
2. StringBuffer(int len) davlduurauav buffer 3
3. StringBuffer(String str) éiadla object a1n class String tviniu

&

flofl method Anannanadinaunsatinntidlunuidadasdu string uelsavliansawaluy it
16iviun wmeummonwmuavmmsmumma"l,ﬂLwammm‘la‘tuwmmnumaonn string
sialdl a15197 4.2 udavfiv method snv 9 wag class StringBuffer

71519 4.2 method wav class StringBuffer

method ANHRUNE

capacity() ANuaY StringBuffer ¢l

length() ANENIUAY StringBuffer il

setLength(new length) inuamlIuaIuay StringBuffer ﬁ”\mmmmu‘luﬂ
append(value) auawdinniedundeuag StringBuffer il
insert(index, value) inAdng StringBuffer a4 shunigiinue
replace(start index, end index, String) wasumauaafifiviua @i String
delete(start index, end index) aUAIaaNANIATAAVUA

deleteCharAt(index) QUM HIMNUIATANNUA

setCharAt(index, character) WAsUMSNHT ot siuneTiA U
charAt(index) AN ol Ghl,mum?‘ifimum
substring(index) @1 substring mnamiumummuumauw String
substring(start index, end index) A1 substrlng mmmmmuummuu

toString() object AfiAuag String Aatilu StringBuffer
reverse() gaudrdnesnneilu StringBuffer

nasAualiizdiayauas array wilu string (Array of Strings)

vflageannin string 1ilu ob]ect FotfuisFosnunsafianAy string 15%u array 6 msamnn string
151U array A'liigoann Andia 9 nnmmmuwauaﬂumauh‘lu array fuLag undenauiidsaas
uavdiaundulilgnisusenia method main() zadisn 1agwiunslsenawuud

public static void main (String[] args) {

Aaluedasnang () agwiunislsenia String [] args doiflunisdsenalvidiuals args (Hueh
wilsldivAy array of strings 67‘?\1msﬂs”mﬁunmnaunnmsﬂswmﬁ array Taavlliaousin
wldsutvinsdafudayauniiu string wintiuias aasungTusunsudiatnsnsase array of
strings Aug

//ArrayOfStrings.java

import Jjava.io.*;
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class ArrayOfStrings {
public static void main (String[] args) {
//declare array of 5 strings
String[] names = new String[5];

//initialize array
names [0] = "Kafe";

names[1l] = "River Side";
names[2] = "Good View";
names[3] = "Cottage";
names[4] = "Club G";

String word = names[2].substring (0, 4);
System.out.println("First word from names([2] is " + word);

for(int i = 0; i < 5; i++) {
System.out.println (names[i]);

13116sen1Al names ilu array of Strings AgnansatAudiayalégean 5 62 Grar1do

String[] names = new String[5];

ndonnifusAladayalviduduniosne q uas array names uazdialdasuudd daandusnil
aglu names[2] 1uaae iagsandinfudasdiayarioviualiddeniinaa dransld for — loop
HRAWSUINTT run Aa

First word from names[2] 1is Good
Kafe

River Side

Good View

Cottage

Club G

'Iﬂmnsmﬁas;h\‘n?‘igﬁutﬂuiﬂmnsnamadw ﬁtﬁﬂuﬁumtﬁauammsw array of Strings _
ATEUIUNNSETY 9 A&NNsavin'lédu array TaavialdAguisavin'ladu array of Strings aatiugau
AstiaundulilgiFasuas array M ldyade uavaasilszandldnsyuiunnsene q Au array of
Strings auitalvitAnAiuidnlanndetiu

fqd

‘Luumﬁm‘léwmﬁaﬂ'ﬁlﬁnﬁmgaém array a5l String uag StringBuffer s1u'ldfivnszuiunseng
9 Miasavinladueinils wia object 619 9 MiAiaann class String wag class StringBuffer
faruasvitanudnladu method 6 9 A layafsiianisinllgadrofidss@nanw aauan
9 Alewade Aa

AN9&59 array TunisiAudayarfiadardunaiadl Tiludiudsdiden
asinvndayausazeilu array éhansld index

2UAVAY array &usafivaanunannauilsaen length

Array snansaiagiiudayadiiu array 16 5 . .

1518579 object 7Miilu string a1a class String wianvAuaa A lidusadaauula'ls
2u1aual string davAvaanunann method length()

String & method wiane 9 M Tdlun1sIanIsAL string

131&519 string Aaunsacldauniasléann class StringBuffer

SNENENENENENENEN
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v StringBuffer § method wanadAi3anlilun1siannsau string 69 4
v auiaay string a1n class StringBuffer w1l6a1n method length() uazaanuuag object
fiunann StringBufer w'lddransizanld method capacity()

uuuilniia

1. aatﬂuﬂu‘iﬂsunsuw‘iuilauamLﬂu int a1n keyboard A uu 10 63 1Au1ilu array wiauomn
AFIER AGEA uIuzaddayafiiuaudiovun uarduuzasdayaiiiuaugiovua

2. aodiauTdsunsuild Math.random() tunsasediayasnuiu 100 69 1Aulitlu array Wikand
dayarsnualidoniinaataatvifiinuudayaiu 5 wad 9 az 20 6

3. audisuldsunsuiasne array 2 fidauna 3 x 3 3w 2 daififidayaiily int Wilddayalu
array ¢nan1slyd Math. random() Arvualiidzasdiayaiasrotivasenine 1 - 9 navAIN
uu‘tuu'u,mvarray 2 ghilunuindu (Matrix addition) iAunadwsonuailélily array i
& wiauouaag array asua ludontinaa

4, awﬁuuiﬂmnsuﬁ%p object a1n class String FwruaudIan keyboard Tinsiagauin
string M Inulngifiga way string M'luudniga uaasnadwsludoniinaa

5. asdauldsunsuiild array wdu string S1uau 10 daiaglusduuunas day/month/year 12iu
02/10/00 Witlsunsuasiadavdayaiagly string nad @iaudr Midonadusfonualu
suuwuuuas 2 October 2000 W&fowiinaa

6. aarﬁﬂq‘iﬂmnsuﬁw array tunsiAiu char S1u3u 10 & Wivinnns reverse diayaiiatlu
array 1 waadawsn'latvitAu13lu array dauéu

7. aoudinuTdsunsuild StringBuffer 1fiu string 37uau 10 &) Wit string ﬁaumflﬂtﬁu"tﬁ‘lu
string é31niTaa 19 string Niid1wIunae char dasagniearuniin wag string NfAUIULAY
char unnagnedinunady (Bavanniiaalluiuin)

8. aamﬂuiﬂmnsum‘lﬂu array lumsifufiazadgndiatuiu 20 fia Wivinnsdumdanasqgndniis

mam:m.mmu (ﬂ']ll‘VI user L‘]J‘Llf«lﬂ']ﬂ‘uﬂ?]'lﬂ keyboard ‘mu,am"ffamnmmuam:rsmumumna’n
aanmMvutinaa

9. rwualyi arrayl uag array2 (flu array Aifu int Iuuindy 10 fH1aa A2y RUDILGRY
array lagninisavlviaglugduas nnaldmitias audauldsunsuiinandayavas array v

aaaﬁumswﬁuimm/luosnmﬂmauummaon‘msma‘mu‘m”l,ﬂmﬁau A3l array d2luai
uRAIHAAWEua9RIEN array aannautinaa

10. agufiauldsunsuiisu String 1 dfidsznavluds dadu uasuuanafigauteietasing
(space) w2tu Micha Sapporo navaniiuliiuiv String sflaaniilu 2 s lvidlu dasu 1 6
wazunusagna 1 6n

11. audsuilseTusunsuludia 10 Wivihnihdaudasinedaratniin wavenunde dadindnain
keyboard

12. auudiautysunsuiisy Str|ng 2 #131n keyboard Tvinns@umnnii String ffiaaciiaglu
String fusnuia'li é1§ fiagAd agisunislatineg

13. auudiautysunsuiisy String 2 ¢i31n keyboard 19iinian String faaslUl& Vi lusiuniei
gafuAaA user dnenunied user Anviuatiiutallailélvitn String fulll&liduvidsuas
String éusn

o

14. a9 diauTysunsudivinutindeed
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Fu String Tugduuuwas 112 Newell Street, Walla Walla, WA 99210
vinnsda String Tiatlusduuuuas

No. 112

Street: Newell Street
City: Walla Walla
State: WA

Zip: 99210

15. apLﬂi‘Jﬂu‘Iﬂmnsuﬁmmsaa‘mmﬁﬁaq‘tu String w2ty 61 String flu I love Chiang Mai naadws
N'lgannsaduaziilu Mai Chiang love 1
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m"l,rﬁL‘%ﬂuéﬁoiﬂsaaﬁwué’nwaamsvflﬂu'iﬂsunsu‘imﬂﬁﬂﬂmnnmﬁau 9 1 l63anld class 619 9
(19 class) 7 Java fvilunisdiauldsunsy su'luddensasne object ann class String uay class
StringBuffer unilinagnvinanudinlaludasuasnisasie class nsase object ann class
13&5 98U Asitan cass hauATanduazilyvinmesiunauiiinas

n&INALLNTHLET faruagldfunnuludasuas

ANUNNNEUAY class uarn1sss9 class
AN3&3519 constructor

1138519 method

13 overload method

N15&519 object ann class

Asld attribute 619 9 a9 class
N13&519 nested class

N5&519 wagnsi3anld package

0O O O O O O O O

Class waz n1sd519 class

I laiuannuniay 9 ‘J"lLiﬂlﬁadﬁﬂﬁuﬂiﬂ‘itmiuﬁL‘S‘lL‘i’Iﬂuﬁuﬁ'mﬁTi‘l class taua wetsnlai'leanwa
fiolaadn class Aaarls TaarldnsidisuldsunsudranmGandudn Object-Oriented
Programming (OOP) uumh class Wnazmunafivaauanraly wianauaulit (prescription) uaving
a¥nguile (AAnan class U ) FIfryALLUANENTNUIT llisnanadan class denandin
luwsivuuwas class (8u 9 AenuunAlé) vzaindudiivusnaauitiuag object Aldgnastotiu

dusmaslisay 4 §s Rsiuiaguaiavaaudia 1y 1Aia keyboard éhanuw Ltauau"l,sau
9 @nunang de¥nguanatiufisihoviinaniiaudu fnsldsaafinde wia iiaudu 1 Lmau
&1 wiaau fiwlinfie wialifinidnie uanmsldoumiiaududa Lm“l:aug maanmamwuq
w2y saeud fifda dundaulydlanedioniin uasdnenay m"ao‘lﬁmﬁutﬂutﬁmwﬁo fidaauani
AU LmuﬂmauﬁﬁﬂmuaunuﬂaLa'lvl,'al,aumavlﬂﬁoﬁ@i'lp 9 wazlaamlludrgdudaulnaiay
‘Lisfnsvinnuuadiedavaudnagnialu susiiaviiayafnanduieaiu wuiailszgacitels
start ta3a9fily LinAnsanels atiidugu astdisuldsunsulugduuuuay OOP Awmdiaudu 61
e Tdsunsuladnlusunsundevigauld N‘l?jnauuu"l,umLﬂumumaosamwumuamo"l,s A9
SuRouanALld&Iuse 9 Misndautiuagnels wanihaduldldluildad1els (wilauduie
3anld method 61 9 a1n class String 1511353 avdisu code aing'ls Fuainldeuacinels)

nuasnadulilg class String A ldluumAdiu asiuinnswnsaiasti method dn 9 Afitae
Lifinsdaduuasnld Tusunsud luuEanldale nsvitnuddeasntiauiiu nadwsuas
nsiEanldfnmiiaudin object Aunann class String Lidnaziludy’lnu inAsansaiazlyd method
619 9 AU object a1 'lé Tunrsaanuuy class Tulaallisidavaanuuulinunsaudueiu
229151 udldsunsurassdasiunaduauiaiaaanuuuli class zasinifinauanifuay
aodnaly MAendasduau iy St uuana Mag aanuzaw andin wararlsdu 9 vihuaodl
Taaialdnsaanuuy class Hufidusznavisdy uaz g1AfyatdaddIu fa
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o Field winadsdudsdmiunisiiudiayanas object ﬁﬁananﬁommmﬁqu %32 ANUUANETY
Auaav object MAau1A class endu nilsRanaraauisan field Mi11i31 Data member
wsa aunfinuav class MdluiiiAudiaya wianiBGanduauduilinin variable (identifier)

o Method wunafivnszununis (operation) 69 9 Aansavin'lédu object 1fu 9 229 class
@INszUIUNTENY q Nvinlddrulnaiaznssvindu data member

Field wsa Data member mmsnmumuummﬂumaua“l,mmm.ium slddenmsdludranede
(reference) fiv object 7iuan class du (v fudsAfiafiaiy String w3a array vlm"l,mwmm
Aauntihil) v3awsiusnserionisiludianedede class uavsiuiag

Method azﬂ;xnan"tﬂémfi’aﬂag method uazaaA&asing 9 Adfuasfiniindlunisvinen
aadnzazildgnaanuuuly deleasdrulngiaznszvindu data member (waAlisnduiaua'lyl
iulunsdiaay method main())

valiiunwdaraudediu iuiaavaanuuy class dunndn class wileftAediaeAu Student

class name
v
class Sg;ﬁf;tlffj {, e Instance variable
tring firstname;
pata member —| String lastName; |_—  Class variable

String dateOfBirth; /
static int count = 0;

Constructor

Student(String iden, String fName, ...

o ) Parameter list
Metho —_—
[ public int getCount() {

return count;
)

//method fdu q Mindaag

Al 5.1 fatnensaEe class Student

Class Student Misna319fiutsznavlusadiulsenaugasdriudonléinanldudr da frudiiu

data member wardiuiiiilu method denalusdrugassiud dofidiudlsznavdusnifianusday
sian1saanuuy waznsld class Aauduisungaiulsenaunad data member fu

grusiiflusunfinuav class (Class variable uaz Instance variable)
Object MAau1a1n class Fusianduin instance uav class uay object ﬁasﬁd:uﬂ‘;snanﬁ class
fi% Aa duwdsene q Matlu class Muwdsiiarfiagfidaunne19du Aa aracfludiuilsidlu class

variable uazaaiflugiuilsiiiilu instance variable

n&9IANTILI1&519 object ud? object agléisu copy uaviIuilsii class fil dosudsimantianiu
@ivuanii object fmMluuuanaaduacng’ls Aruassinlsuag object uaagdIagianiiaunia
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Lmnmanuuuwuaum.lmsmuumao‘lﬂmnsmaa LU 119519 object &avarann class Student
funnldnu object faviilasd copy aasdndsfedduaniuag Bendudsmaniin
instance variable

duuﬁattﬂsﬁnﬂﬁmuﬁaﬁq class variable ﬁuﬁmum"ﬁ@w object nngfiLAinan class azldeuals
wfla AU wasmulstianunsanazinuauasdiviuanladle Gowidinaslifi object tAaZiuain
class fifiau wsgirdudsiiifluaag class dotuviv class uag object Asunsafayldiiule d1en
rassudlsiildaulal object wia class Maronstlideduisififazldam ninlaaulal Genseiu
druAuciuilsiilu instance variable unn object A'lvutdasudrzasdindsia 9 (copy) A
wasullaglifinasadiuilsla 9 1u object dau msdszaalvidiudsla q Aauilu class
variable fuiséasldrdy static unindudsiuiaua derldugaslunwi 5.2

class Student { Object nne share
static int count = 0; fuls count

String id;

String firstname;
String lastName;
String dateOfBirth;

Joe
id
firstNAme
lastName

dateOfBirth

1f9 Joe uag Jon & copy
wavdndsinant

Jon
id
firstNAme
lastName

dateOfBirth

AW 5.2 Aslddusuwuy class variable wagwuy instance variable

fulsiesasufinfinslifuansiofu uassroAfinnuadaiion Taavialinnsld class variable
uuuuu‘lﬂu’lunsmmL'smaom'smumnmmLﬂumm object Wonuadiaaldsrudu iuaiasisng q A
anuaniulu class s q dradrenas i count udulsildndusenine object 619 )
frusuilsiiily instance variable sfufianuaniluatrsunnlunisaanuuy class 619 9 mmwsw
mszﬂumuauLﬂuwmuummmumnmasymw object 619 9 Aldignasetiuann class ffu q 1adu
object a1n class Student Agna319iuaiad id Mluwisiaudu dadu uay dagnafiuansrofu u
wautliialimiaudu adrofhidlugu

Aanane195e1iI19 class fiu object

class . 3 object .
o fuwinvuifigungniv data uay *  gadtfiauann class 1a class 1fle
method ‘
= hifidaunazillsunsuiide execute = fdaunazlilsunsuiide execute
«  Chiinnsudasundasaasllsunsu execute = &unsatdaunilasriuas data g
execute
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Method

AAUHUNNA 5.1 maummm method agjTu class Student aasts1 (uvaru) method Wlu
ASZUIUATS (ms'm'smmmﬁa) 1/|mmmsaLsunhﬂummuma 9 T sﬁ'aa’mﬁumswmum
mumaann muﬂsmag‘lg class w3anszuun1sau q Adnilunag class fu 9 waziduiafudug
wilsnlédnarnlinauniing method Aldgauivaanifluzasufia Aa class method uag instance
method

Class method fidia method Asusafiazldsunisdsznanadousiinaglaifi object agay a1
uavfiaunau'lilg method main() aasts 131ziuin'lifl object 1a 9 tinan class i method
main() asiae warasUseaalid class method Awduidiendudu class variable wgiaslidds
static Wihwniingua

&u instance method fuflu method mmaoums‘lﬂswnunn instance variable Woiliws1gin
method ﬁsvmmunnaswwummn class w@enfufui object anaswmum nsasevinle q Aeu
Giagvinku instance method winifu

A1sinungaudds uaz method aav class

unsazdinvndIwlsvia method 29 class HuliinaziaazlsAnuus 1513gda9tdwIEIUN
object uav class auae . (dot) wareusradiauassiuds wia davas method Laiu

studentA.firstName;
oh!
studentB.getAge () ;

°lumauﬁtswaz@Lﬁﬂgl,wi’i%n'mﬁ'lm Lwisia“l,ﬁmaz@L"’éaomsﬁmumu‘iumumaomsl,ﬁ'mwﬁmﬂs
v3a method a1l d1dl method wia diudlsaginAdyiuuuilananuiudl Java agwaséie
error dwnnansfisduilsuda method MAlaildignasetiu talviiunwuasnisasie class su'll
fesuilsznausne 9 uav class 151u1q class Student N'lagaasvauiaiudlacing

//Student.java - Simple class for student

import Jjava.lang.Integer;
import Jjava.util.Calendar;

class Student {

String id; //student id
String firstName; //student's first name
String lastName; //student's last name

String dateOfBirth; //student's date of birth in
//the form: dd/mm/yyyy
static int count = 0; //number of object created

//class constructor to initialize fields to given values
Student (String iden, String fName, String lName, String dOfB) {
id = iden;

firstName = fName;
lastName = 1Name;
dateOfBirth = dOfB;
count++;

}

//method to return count
public int getCount () {
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return count;

}

//method to return student's id
public String getId() {
return id;

}

//method to returnstudent's first name
public String getFirstName () {
return firstName;

}

//method to return student's last name
public String getLastName () {
return lastName;

}

//method to return student's date of birth

public String getDateOfBirth () {
return dateOfBirth;
}

//method to calculate student's age from

//year of birth
public int getAge () {
//retrieve a year
String year =
//convert it to an int
int birthYear =

dateOfBirth.substring (6) ;

Integer.parselnt (year) ;

//get current year from system's calendar

Calendar now =
int thisYear =
//return the difference

return thisYear - birthYear;

}

//method to display students'
public void display () {

Calendar.getInstance();
now.get (Calendar.YEAR) ;

info to screen

")

")

System.out.print (getId() + " ");
System.out.print (getFirstName () + "
System.out.print (getLastName () + "
System.out.println ("Age: " + getAge());

}

wldAmuali class Student i field agiaviua 5 field #a id, firstName, lastname, dateOfBirth,
uaz count Taaddusaiilu instance variable MarliAudiayalaaanwizuas object usiazdii
1agnasetiu uavdrgavinacilu class variable Aita'liduanuiunay object Mldgnasioiu

1576965719 method 8n 7 dadefintinlunisvinouiisnedu Taaanie method Afidawmsiaudu

C-

fiu class MuAAa method Student

Student (String iden, String fName,

id = iden;
firstName = fName;
lastName = 1Name;

String lName,

String dOfB) {
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dateOfBirth = dOfB;
count++;

Student() \flu method Mansitadaniulaairluinilu constructor uav class 4t constructor
fahuluaiazvinniihfilunsAinuasdiiassuliidu object Aldgnas19tiuann class tau Anuaa?
Widu field v field v3awne field (Wotldasudrusnisaanuuunisvinauuas constructor sfu ) ]
mammaommv]um‘m constructor vinmsAituuaa 1Al field vn field (anLiu class variable 7
fia count) TifiAnduldeunlafudnananguilsiiagu parameter list ws constructor agfi
ARUTANLARAD msmviummuuaﬂmnn’msnsmﬂmﬂamiunm 1 ligdiavdantd constructor
ms3anldl constructor 1 Java az dlugdanlilunauiisasie object fiuan Aaudinazyaids

constructor uaznsgaEanldoulasdaluidduiningiuie method way 38158519 method
s ldGen1seA ALY method wagni1sgeAInRU2a9 method

A15&919 method

Tun15&519 method ﬁutswassﬁaqﬁmumfia‘tﬁﬁ’n method finviua parameter (61%) Auan1s]
Arnauaad method (61%) Taaall method ‘lagautivaaniilugasuuy fa

v o o

o Method ﬁdamnﬁniﬁunwmmnw method
o Method N'lsisinsR9ATe 9 nauldIvigBan

Taseds9uas method Taavirliasfisluuuded

sfinnasAideondu sfinuasArfidendu #auas method Parameter (811)
unfialuudlé — >

Utend9 void a7'lift

Afidasdondu
A A A
[ \Y4 \V4 A
returnType methodName ( argl, arg2, .., argn ) {
// body of method
}
r I

2ard9sn9 9 A method siifiag (body of method)

Awi 5.3 A1ssE19 method

19aavulula method getAge() a1n class Student mefuialvitinanuiinlaluzas
gruilsznausng q Nfiatilu method M0l

public int getAge() {
String year = dateOfBirth.substring(6);
int birthYear = Integer.parselnt (year):;
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Calendar now = Calendar.getInstance();
int thisYear = now.get (Calendar.YEAR) ;
return thisYear - birthYear;

dusuanaiullsznausig 4 aan farlddayadei
ufipuasArfidondu int

Ziauay method Aa getAge

Parameter st

AaAd9fa String year = dateOfBirth.substring(6);

int birthYear = Integer.parselnt(year);

Calendar now = Calendar.getInstance();
int thisYear = now.get(Calendar.YEAR);
return thisYear - birthYear;

fdanalrifaziiuindruniingauas method getAge() azdfis1in public at A3 public fauilu
MAMUAUTaELNaAT5LE11Y method ﬁomm"lmwmm‘tumauma"l,ﬂ meauumaumawu
fHuisznaulaaiii i method gavii

muﬂsznanﬁmﬁmﬁnmvunﬁaﬁﬁa @131 return Tuussvingaving Luaammw method getAge()
AAILTAAIRIAINRU ﬁaﬁmsﬁo:ﬁLﬂuma”maanan“lu Java 53nsfidfidasnisaendu dorile
dszma'ld drmndus’lifinggld return wiauvieAidasnisdendu Java Aaziagdia error au
7its1 compile Tdsunsu

131418298 method 7'lifinsaern&ulu class Student aagisn dofiagifaadinden fa

public void display() {

)
System.out.print (getId() + " ");
System.out.print (getFirstName () + " ");
System.out.print (getLastName () + " ");
System.out.println("Age: " + getAge());
}
ullpuasArfidondu it
fianuay method fAa display
Parameter 1349
ARAFIAD System.out.print (getId() + " ");
System.out.print (getFirstName () + " ");
System.out.print (getLastName () + " ");
System.out.println("Age: " + getAge());

Method display() 1/imﬁ11'7iu“JuLﬁmshgLamaﬁauamao object ﬁtﬁ@mn class Student aannv
wihaa 1aansBanld method au 9 Nilaglu class Student MsNazli method Lidasaedrnay
Hus6iasld @13 void iniinga method waua uay method niiAdn void uhuiindaslaifidnin
return 1@ 9 AifiA1lun1sendy antiud1In return Aeanude ; (semlcolon) winifu Ldudulyg
void 1Agunsafiayld return auge ; via'lildas ama‘tm atnonile wszaniu method
display() 1/1munmmsnmumﬂuvl,mammnuuamu

public void display() {

)
System.out.print (getId() + " ");
System.out.print (getFirstName () + " ");
System.out.print (getLastName() + " ");
System.out.println("Age: " + getAge());
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return ;

}

dauane19szning method A&9e wag method #A'lidedn

method #idvan . method #'sidemn

= §i@1731 return way ATisiav’unau » liddudaciidnin return uadfiazaas
5 ONGIE ; BENILGEILVINTY

= dugiu method éruufinnasiiayaidag = fugu method éra6171 void L&ua
SERES]

a a P-4 A o -
nszuunsiinliuiiiaiinislal parameter list

maaam@‘iﬂsuns:ﬂmatiwﬁﬁmsa%ﬁa method 7fin1514 parameter list Aaufiisaznduung
class Student 8nasniily

//Parameters.java

class Parameters {
public static void main(String[] args) {
double radius = 2.0;

double area = findArea (radius);

System.out.println ("Area of a circle is : " + area);

public static double findArea (double r) {
return Math.PI * r * r;

}

Tulsunsu Parameters.java &3519 method 7Ais13an31 class method Ziuantfuniled (A5
lszn1@lii method ilu class method Awmfiaudunisdszaialvicuilsiilu class variable 15169
11en3n static uniin) @io method fifivtihAilumsenamiuiuasenanifisasiisiivualily
ftusunsu (Quiifida 2) method findArea() §i Parameter nilagsiufiaiilu double uarazaadn
°1|aawummmuam”l,mnan”l,ﬂ‘mwLsun Goluiiilda class Parameters n15i3an method findArea(()

fu3endialsslan

double area = findArea (radius);

daifia Java wiunsianwiutl Java Aagll execute method findArea() éiner parameter #Afizfia
\flu double uazaeen 2.0 Tl ndsnnAdnadAfuildudifavdonduaanin wazinlhdu'ls
ududsiia area AWl 5.4 ugndnsEIANEUMNG parameter list
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class Parameters {
public static void main(String[] args) {
double radius = 2.0;

double area = findArea(radius);

A
} A12ad radius azgna
v 3 tudquals r
afinuasAidondu
aanu gaviluxniia ¢
eI public static double findArea (double r) {
return Math.PI * r * r;
} %(—/

AfldanasAIaaLgn
doluli dhuls area

AT 5.4 ns&e parameter Wifu method wagnsasAnduaanain method

asdeAHuMTILsTAaL u parameter list ﬁuﬁagiaaounnﬁa 1) nMsaeiidanin pass-by-value
wiamsauawzAd’ldlu method wu 9 uay 2) msavuuunisandn pass-by-reference Tunsav
ALl primitive type tfu Java agiuualvinisdeifunuy pass-by-value winiu gelduanalilu
AW 5.5

class PassByValue { total
public static void main(String[] args) {
int total = 10;/

int newTotal = increment (total); 1 copy a9y total

: public static int increment (int sum) {
msﬂizmawam’w/r sum += 10;
AU copy 2av
total return sum;

Akals sum &9
fiv copy 2a9
total Nagjlu

main()

AW 5.5 AsReAILLL pass-by-value

fuls total Maglu method main() Huaglildsunansenuannmsildaud Adadunaly
& Aa

method increment() iefiAnsgin nszutunsiindiu'lilénssvindudiuds total weitilunns
nsgvinAu copy uav total
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nseA U9 method wuu pass-by-value fidriideidinlazgninlulda1alugs method winsfu
asldaundadie 9 AAeduarhifinansenududindsiduinuasedriu anauan method wae G
asofudinudy nsdeAluwuuiidanin pass-by-reference aavingaiati19ldsunsumsaoAILLL
pass-by-value fiu

//PassByValue.java

class PassByValue {
public static void main(String[] args) {
int total = 10;

System.out.println ("Before calling: total is " + total);

System.out.println("Value returns from increment () is " +
increment (total)) ;
System.out.println ("After calling: total is " + total);

public static int increment (int sum) {
sum += 10;

return sum;

a/

NadAWST'l§a1nA1T run Aa

Before calling: total is 10
Value returns from increment () 1is 20
After calling: total is 10

increment() gasann1alu main() a1niszlaa System.out.printin("Value returns from
increment() is " + increment(total)); dafinssoduas total i (defidilu 10) aniign
14 increment() siumesulsifiain sum analu increment() fauils sum amﬂaﬂum
fran1sian 10 luanin vinlvi sum fidniu 20 duanilazgndenaulalds main() vialvins
udasnameniinaafiaiu 20 udndaniu indmualifinsuansdzad total dnasondls G
wadwsn'ldfad1uas total foaviilu 10 ag aziuine1uas total Mlésunsuldaunilasnialu
increment() (Wuvveuils sum) “Lifinasadauds total atnelatas nMstldaundasiAinuasais
aalu increment() winsfu 1anaasg TusunsudattednTusunsunils

//PassByValue?2.java
class PassByValue2 {
public static void main (String[] args) {
String myString = "Business Computers";
System.out.println ("Before string is: " + myString);
changeString (myString); //calling changeString/()
System.out.println ("After myString is: " + myString);
public static void changeString(String string) {
System.out.print ("\tInside changeString(), ");

System.out.println ("myString is: " + string);
string = "at Far Eastern College";
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Tlsunsu PassByValue2.java &519 string wiledfifianinuin "Business Computers" uagav string
#1111% method changeStrlng() doviminilunsuldausaas string Adoudinun iy "at Far
Eastern College" usn&9a1niiis run Tusunsug nAlduadwiauiiuduaodl

Before string is: Business Computers
Inside changeString(), myString is: Business Computers
After myString is: Business Computers

aiuinsudnuudlasaizas string Aderwdinuniuazniudsonmsadsunlasuuudiasm
wintlu mMstlasundasiadiuanalu changeString() waslifinansznula 9 AuaAruasdiwils
myString usiatinglatae

Asdvauuudnede pass-by-reference

AsavAuuL pass-by-reference 1u &9Thisnaodn'lulu method dulilzdruasdudls ueily
drdredefieduils wia object 1u 4 Taaase a1ayaldndsMinaellduiuiag wia address
wavduils wa object 1Tu 9 A6 1URAIGMIALIIINITRILLL pass-by-reference Auluniwii
5.6

public static void main(String[] args) {
Circle red = new Circle(5.0);
red.change (red, 2.0); 9 red une Circle obiect
copy a9 red -
f9fAN9ae Radius: 5.0
519 copy object téiu A
ua9 red
red copy of red
copy made
reference ....................................... reference
c daviiv
copy 2ad
red
HEALT
c.changeRadius(radius) public Circle change(Circle ¢, double radius) {
° o .
vinasulasunlaviiaya
a9 object ANkIUNNG \ c.changeRadius (radius) ;
copy a9 red ) return c;

AT 5.6 MsReLUL pass-by-reference

fathonsaouuy pass-by-reference Auiulunnd 5.6 duias1e object a1n class Circle nil
61 Tealidfifradn red wasdl radius windu 5.0 1515an method change() Wiuwne object red dae
asa9 object red uazalwizav radius 11 wia method change() gn3andaa parameter
duna Java Agvinnsasg copy 1idu red uazdaLAy copy 199 ¢ \fiaganinio red uay ¢ 619
fidnedie object dufmndu dofunisuldsuulasle 4 MAadutaninansznusa object dduiiie
red uay copy 2av red #1989 (Wiaidudunuas)

137'lé&519 method changeRadius() fduaialilunisul&auaruas radius 4o code Wonuanag

Tlsunsudil figed
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//PassByReference. java

//a Circle class to demonstrate pass-by-reference scheme
class Circle {
private double radius; //a radius of a circle

//constructor to initialize radius
Circle (double r) {
radius = r;

}

//method to calculate area of a circle
public double area() {
return Math.PI * radius * radius;

}

//a method to change radius of a given circle

public Circle change (Circle c, double radius) {
c.changeRadius (radius); //calling method changeRadius ()
return c; //with a given radius

}

//a method to change a given radius
private void changeRadius (double r) {
radius = r;

}

//a method to return radius
public double getRadius () {
return radius;
}
}

//a class to test pass-by-reference scheme
class PassByReference {
public static void main (String[] args) {
//create a red circle with a radius of 5.0;
Circle red = new Circle(5.0);

//calculate area of a red circle

double area = red.areal():;

System.out.println ("Radius of red circle is " +
red.getRadius () )

System.out.println ("Area of red circle is " + area);

//change radius of a red circle
red.change (red, 2.0);

area = red.areaf();

System.out.println("Radius of red circle now is " +
red.getRadius () ),

System.out.println ("Area of red circle now is " + area);

}

15741 class atjaas class 1aadi class fusn via class Circle (flu class A lilda599nau 619 9
711169 method wianszuIuNITENe 9 Msdiasnistdlunisidleundas viadiinuar iy

Madnaaufeafasha Inenduvidsinasu



unil 5 Objects way Classes 145

Gududu Java

onauiiu q & class driaadiilu class ﬁiﬁahw‘fummmaan NN3&519 object ann class Circle

LarATIARAUNTRIAILLL pass-by-reference uavaINTinaaad run 1A lANAAWEAIT

Radius of red circle is 5.0

Area of red circle is 78.53981633974483
Radius of red circle now is 2.0

Area of red circle now is 12.566370614359172

:nf)waﬁwﬁwnmﬁuhﬂsﬁmﬁu,ammmaa radius sfunanvdldgnéasionau uasndonns
tlaaunlavauas radius

forhisdiasdntiludaszasnssealifu method Ada asaveiuiiu primitive type watu int w3a
double 1u method az'ldfuusiigeamvintdu mMsuldaundasia 9 analu method azbifinanssnu
sadiulsaruuan uadsad object 1114 method mslaaundasitiniunialu method (sia
dunuuad object Wy 9) agdinansenusia object Natnauansie

FUNATIITGRINTNATVININITRAUAIURIGILUIRRIAY HIUNY method t51azvinaeels? 151N
aavgdlatvusnfunauitazvin i lania’li

//Swap.java
import java.io.*;

class Values {
int vall;
int val2;

//default constructor
Values () {

vall =val2 = 0;
}

//assignment constructor
Values (int a, int b) {
vall = a;
val2 = b;
}

//display vall and val2
public void show() {

System.out.println (" (" + vall+", " + val2 + ")");

class Swap {
public static void main (String[] args) {
//create two objects from Values
Values objl = new Values (10, 20);
Values obj2 = new Values (30, 50);

objl.show () ; //display values of obijl
obj2.show () ; //display values of obj2

swap (objl, obj2); //swap contents of objl and obj2

objl.show() ;
obj2.show () ;

Madnaaufeafasha Inenduvidsinasu



unil 5 Objects way Classes 146

Gududu Java

}

//swapping contents of given objects
private static void swap (Values pointA, Values pointB) {
Values temp = new Values();

temp = pointAh; //copy pointA to temp
pointA = pointB; //copy pointB to pointA
pointB = temp; //copy temp to pointB

A nualvinsaduAaas object viodagiAndunialu swap() 4ots1Anininazyin'ld 100% we

g

n&91nT run Tusunsug wIndUldnadnsdoil

ﬁonan‘tmswn swap() wasts 4 lai'lé idadldauuias code uas swap() Imitalvinsadu
WAnZiuade uazudeaniisldau code il

private static void swap (Values pointA, Values pointB) {
Values temp = new Values();

temp.vall = pointA.vall;
temp.val2 = pointA.val2;

pointA.vall = pointB.vall;
pointA.val2 = pointB.val2;

pointB.vall = temp.vall;
pointB.val2 = temp.val?2;

“fiou,ammmsaanmm"l,mwaaia fuaii swap() mMusnuanvineulile fillasannin ans
wldauuilasArzad object iindiuain copy uav object Westasianan parameter 11126 object
339 1 defunisildaunlasiiiAnduioifintiunaludl swap() Lifinansznula q Au object )
Mauantag Idasvinnisuldsurmlidusandiniaglu object fulaansedaiaiuii swap() drfisas
Toiuaaaly

19 ldwad class Student Anaiedelilaasldda A138379 method 619 9 suldensae
Adng method aautlisazangfivaasidaauay method 6 9 Nilaglu class Student sauldv
Tdsunsuizanld object MtAmann class Student

Aaufisnazwadie method Msiaglu class Student 15139 TuswnsuAGanld method wianiig

| //TestStudent.java
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class TestStudent {
public static void main (String[] args) {
//create two student objects with given info.
Student stul = new Student ("19757", "Jim", "Jones",
"02/10/1962") ;
Student stu2 = new Student ("20135", "Ray", "Smith",
"12/09/1977") ;

//display each student's info.

stul.display () ;

stu2.display();

//display total number of students

System.out.println ("Total number of objects created: " +
stul.getCount ());

//access field in class via object

String date = stul.dateOfBirth;
System.out.println ("Date of birth of stul is " + date);

131'16i@59 object stul uag stu2 ann class Student gadiayagforitiu

Student stul new Student ("19757", "Jim", "Jones", "02/10/1962")
Student stu?2 = new Student ("20135", "Ray", "Smith", "12/09/1977")

ndoanifuinAanld method display() Tunsudanatayauay object Wosam T,mmnmvl,m
aanuuu method display() uasisviinsizanld method Ay q 7ifiatlu class Student gofi

public void display () {

)
System.out.print (getId() + " ");
System.out.print (getFirstName() + " ");
System.out.print (getLastName () + " ");
System.out.println ("Age: " + getAge());
return ;

}

daruazduinaladnssan method getld() getFirstName() getlastName() was method
getAge() malulszlaanas System.out.printin(...) €9 method wanfiazdearuas field 619 9 7
Teigadrnualilvidudssianlunsuaastiayaldfentinaa

ndvaniidiayauag object Heaasdldgnuandlidoniinaaundr nAGanilsyian

System.out.println ("Total number of objects created: " +
stul.getCount());

String date = stul.dateOfBirth;
System.out.println("Date of birth of stul is " + date);

shnsunmsuaavinuIuag object Aldgaasrotiuionun uaziu dau 1 inuas object Midta stul
ldfontinaa wasHaawsuadnis run N'léda

19757 Jim Jones Age: 41
20135 Ray Smith Age: 26
Total number of objects created: 2
Date of birth of stul is 02/10/1962
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Harudasirualinisiian method isiaglu class rume object Aldas19tiu dranisld . (dot)
audleZianay method Nédiasnszantd vy

stul.display();

wiuieAudunsBanlyd data member wAdavliududradanas object mudne . (dot) audiie
dndsndasnisld wdu

stul.dateOfBirth;

Lﬁaomn'hm"l,u'"l,éfimumuiqmﬂn'mﬁ']m @uils w3a method ﬁﬁar.j“lp class gosfunsiiinunge
lidadnuale 9 s unsanasdinwdayannd)iaabifidainde Aaunisazwaioulaunanis
winwndayafiaglu class tasnnazyaiiv method getAge() Mifiatilu class Student &nianiiaa

method getAge() 1dgnaanuuulvivinisdimamaigdianismainnsauiiia aanannd
flaqfiu dorfuisn3ediasdunld method aan class Calendar lumsan i lilastiu dofl

public int getAge () {
//retrieve a year
String year = dateOfBirth.substring(6);
//convert it to an int
int birthYear = Integer.parselnt (year):;

//get current year from system's calendar
Calendar now = Calendar.getInstance();
int thisYear = now.get (Calendar.YEAR) ;
//return the difference

return thisYear - birthYear;

Aaufisazdmaaiglé idasiioian field Adluthiinfiaglusduuunas dd/mm/yyyy aanun
Aaudn1sd method substring() A léwatinaunind aldudnsfulday string Afiadu
thanitvidlu int §ran153anld Integer.parselnt()

wdsnnfuinasoanililaatuaananniaiasdiaddo

Calendar now Calendar.getInstance();
int thisYear = now.get (Calendar.YEAR);

donaurinazfeilaanléidadase instance ann class Calendar Aauuay WaldudnsAtd
method get() Tunmsiviarflilaqiiuaanun nsvInuMsTIdaagfdanisdediusresznineililaaiiu
nnﬂmmaan“l,ﬂﬁoﬁﬁﬁﬂn‘l?j method 1 (n‘rsmta‘m‘maoﬂaan Haudiassyioluizasuactlinldly
w3ad an afusIaInaglusduuuuas wnsdna viia Adaddnsa Windows T q aaulifinng

fearmusutsifenadlszneiy q)

ns&519 class Student aaatsfuislaildivuaulaunanisidinm field w3a method 619 4 ua9
wad1lsiae garuasdainauiuii daudsnadizasis’bifidrla 9 uwiiae i private public
wiawinszivAdn protected whdasaldazyaiivzasuasnsivuaulaunansiinmimuls uay
method 1y class Iazfidsslanwiad1elslunsaanuuy class (Faruaavavdianulneiasnau
BGumidiadallin a1lded13n private nihdndsnndragiinasialdsunsu TestStudent.java aeing'ls
d1ldniin method 619 9 viag?)

Madnaaufeafasha Inenduvidsinasu



unil 5 Objects way Classes 149

Gududu Java

asAuautauialunisainvinaundnaas class (attributes)

ann class Circle maomﬁ"}ﬁaéwﬁu unsdsenadiwdls radius fuslddvualifiarin private
agouniinuassuls aefl

private double radius;
vin'lusndevinaud?

fwmavinduiifiiafiagiruanisidinvidiudsdid Tealdudrdnsbilddrin private 13
uinmudsle fanuisafiasiiinmdindsed inunieidsunsudu q Adenld class Circle s
AuauTauieuadnisdinmiiy sausavinlad@is da

1. Mildela 9 ntihdinds (friendly)

2. @131 private dntihdauals (not too friendly)

3. 1d@13 public dwtindunds (friendly)

4. 4@ protected vntindauds (somewhat friendly)

1Ll e 9 dntindudsnnsdinundudseatiazvinléanie class ﬁatimn‘luﬁuﬁtﬁmﬁu
wiunnaly class wiendu wdanalu package (gisasnisasouayli package vinaun) Wiendu do
TﬂsLLnsumamomuammmu

//Access.java

class Dot {
//no access control
String name;
int value;

Dot (String s, int wv) {
name = S;
value = v;

class Access {
public static void main (String[] args) {
Dot myDot = new Dot ("I am a dot.", 10);

//access both name and value fields from class Dot
System.out.println ("Name is " + myDot.name) ;
System.out.println("Value is " + myDot.value);

iaw run gquadwsiléda

Name is I am a dot.
Value is 10

Tasunsu Access.java aansafiazidinm field Wosasiinasretiulu class Dot stk Iume
object 4fa myDot (Buaauinlas g Avdinnudsuasslddnaniinaniidiuilsaslsiing —
auUmAIIE?)

fiflisaasitiadin private Tl& liniindusiosasaaas dodl

private String name;
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private int value;

o

a5 compile Tlsunsudna¥eniioasvinlvivin error dodl

Access.java:20: name has private access in Dot
System.out.println("Name is " + myDot.name) ;

A

Access.java:21: value has private access in Dot
System.out.println("Value is " + myDot.value);

A

2 errors

m“l,aia'mjsaﬁwé'mﬁaﬁau,vﬂ'sﬁaaaovlmwswﬁ'm private L'sw”\amm”'lwwﬁuqi%ﬁ'u Ly iy
method Navauavdndsivgasnau (Taeadiaulilu class Dot) twiflauduis16vin13lu class
Circle

A mualvisiuils radius was class Circle iy private data member Fotfundodiaidian
method Tunsidinnisuils radius aasts éail

public double getRadius () {
return radius;

stwasﬁ”uﬁ'\m"l,ais”laams‘lﬁiﬂsunsn wa 1a (object) tinwidauilsuads 1s1AUF1IN private
ldualgVidunihuasdudsiu q drdanalvifiaziiiuin method changeRadius() 1u class Circle f
fieidn private addruntiuniiaudu Metidwszinnlddasnstilasidiun method driianiiu
method Matga1alu class wiendu n1sidinnn method fisinutdswnsu w3a object fduazvin'li'le
way Java compiler agWavéia error iui

11aznAuINgAIIN protected Tulanasialyl Wotlwsgan q dfidanladudauatwaauals & msu
@137 public uua“ﬂanmmn‘iﬂsunsu vi3a object 1iinudIuls wida method léTae lifidautlula
9 Wodu

AsAuaulananIsinaILlssa method vi'\‘lv“imsm}lauiﬂsunswh"l,ﬁﬁﬁaﬁu as"lsﬁvgijii
Liasibinsuiu inAdaufanaritli msnszvirludnwaeiiisndanin encapsulation doiflunile
Tudafivuazasmsaanuuuuaziauldsunsulugduuunas OOP lushushuasiiliauud) daun
asldf private Auduilsynel uag method wvdmnbifinsidvinaianmauan wsigasvinlinglyd
fmuwilsfidiadtda rufiinmdayavarizasnlafuléianiy method AldAvua’livinigu

Constructor dnna%s

Constructor u"l:sahmum'smuummLuaamuimnmuﬁsmaﬂm class uazAsi3unli constructor
Huis'lidiaevinTaanse constructor azgniFanlaadnTusifiniumionisase object ann class daft
1euaaa'l3luldunsuias1e object an class Circle annilszlaanadinisasiardnaniiin

Circle red = new Circle(5.0);
funauiidaduiialszlaniign execute fa

Constructor uay Circle gnisanalaan 5.0 dovanaanuindius radius ﬁagi‘tu class Circle ag
lasuamninual Aa 5.0 navantdusiunis wia address uav object NgaasIUazAIUAAT
azgaAu'lilu red tialdiiunwdadu isaztAndsslaaduarafindindu constructor uav class
Circle

System.out.println ("Constructor activated with parameter value of " +
radius) ;
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wwszaziiu constructor wav class Circle Aaziilu

Circle (double r) {
radius = r;
System.out.println ("Constructor activated with value of " +
radius) ;

}
UAZITIATAaIRENY object davdiann class Circle §ofl

class PassByReference {
public static void main(String[] args) {
Circle red = new Circle(5.0);
Circle blue = new Circle(3.5);

}
n&931ni compile wag run nadws'léda

Constructor activated with value of 5.0
Constructor activated with value of 3.5

131az1iudn object dassagnas1adae radius Misnedu Aa 5.0 uaz 3.5 uazie 9 ALifidszTaauad

' >
g o o [ =1

AsuaaInaly method main() 1a 9 ae FINAU LG NRANEHITILAY WeiiAtnszIn constructor uav
ifiatilu class Circle 165uns3anldinadnlulit

iansafiaga’ constructor Wi class iannaimiledaiaiinsnsgvindenaniaziacag
aalsaulaii Java Anua’ly Aa parameter Maaldev constructor dadlufiinwunvingu uag
arduruag parameter windu ullauay parameter davliiaudu (ilsRatiaunaauizan
dusauiiinnisAaivue signature) aavqlusunsusiiacing

//TestMean. java

class Mean {
private double x, vy, z;

//constructor with one value
Mean (double value) {

x = value;
y = 0.0;
z = 0.0;

//constructor with two values
Mean (double valuel, double wvalue2) {

x = valuel;
y = value2;
z = 0.0;

//constructor with three values
Mean (double valuel, double value2, double value3) {

x = valuel;
y = value2;
z = value3;
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public double findMean () {
return (x + y + z) / 3;

}

class Mean naus1di constructor aganue Taafidiusnil parameter niloga constructor dafiaas
fi parameter 82962 wag constructor i N parameter auda aalu class 151163
method findMean() ahvisumsmu‘ammmtaaﬂmaomuﬂsmmumao class uagisladiau
Tlsunsudvsuasiagaunisld constructor gonagadl

class TestMean {
public static void main (String[] args) {
//create objects with diferent parameters
Mean m = new Mean(12.0);
Mean n = new Mean (10.0, 20.0);

Mean p = new Mean(10.0, 20.0, 30.0);
System.out.println("Mean of m is " + m.findMean());
System.out.println("Mean of n is " + n.findMean());

System.out.println("Mean of p is " + p.findMean());

lusunsu TestMean.java dsem@ldl object aan class Mean audaéiadnuiuuay parameter 7
619U Aa ¥ilof 829 waraudIamNEIFY dvannTiis3an method findMean() &y
object W UL nadgwEs'lda1nnns run Aa

Mean of m is 4.0
Mean of n is 10.0
Mean of p is 20.0

aziudn Java Wdanld constructor ldgndiagamunisaanuuuiiisivuali sﬁo"’sﬁmmunﬁm
3ani constructor overloading t513naavgns overload wav constructor AfidAnuunas
parameter willauduusisvdiindug dndndlrac19nile

//TestMeanl.java

class Mean {
private double x, vy, z;

//constructor with three values
Mean (double valuel, double value2, double value3 {

x = valuel;
y = value2;
z = value3;

}

//constructor with three values (different type)
Mean (double valuel, int value2, String value3) ({

x = valuel;
y = (double)value2;
z = Double.parseDouble (value3) ;

public double findMean () {
return (x + y + z) / 3;

}
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class Mean wavsfimualiidi constructor &aven Taaiinualidiusniu parameter il
double Weaue &u constructor mmaaosn parameter #Aiflu double int uag String auaTdu
dois'léul8auanilaila double uagifosas parameter Wiilu double analud constructor 1ag

class TestMeanl {
public static void main (String[] args) {
//create objects with diferent parameters
Mean p = new Mean(10.0, 20.0, 30.0);
Mean g new Mean (10.0, 20, "40.0");

System.out.println("Mean of p is " + p.findMean()):;
System.out.println("Mean of g is " + g.findMean()):;

Tdsunsu TestMeanl Java Usznen1sld object &avéifAa p uay q ann class Mean e
parameter singAuforiu nadwsi'lduasns run Aa

Mean of p is 20.0
Mean of g is 23.0333333333333332

vdudenduldsuasunauniing nadwsinlauwdgaviivnisizanld constructor Ngndavuay Java

o anad

fafisgauiinanunsaiiag overload constructor 16 38fisn1az3an constructor dduann
constructor an6n

nA1513an constructor ann constructor

58A153aA constructor a1n constructor Alaiena REILEATMUATEATE AT INZEN }

Java aantiifinnsi3an constructor ann constructor WUM9FEIN this G]OGI'JBEI'IGMVLQLLNGN JUu
//TestMean?.java

class Mean {
private double x, vy, z;

//constructor with one value
Mean (double value) {

x = value;
y 0.0;
z 0.0;

}

//constructor with two values

Mean (double valuel, double value2) {
//calling constructor with one argument
this (valuel);
y = value2;

}

//constructor with three values

Mean (double valuel, double value2, double value3) {
//calling constructor with two arguments
this (valuel, wvalue2);
z = value3;
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public double findMean () {
return (x + y + z) / 3;

}

class TestMean?2 {
public static void main (String[] args) {
//create objects with diferent parameters
Mean m = new Mean (12.0);
Mean n = new Mean(10.0, 20.0);
Mean p = new Mean(10.0, 20.0, 30.0);

System.out.println("Mean of m is " + m.findMean());
System.out.println("Mean of n is " + n.findMean()):;
System.out.println("Mean of p is " + p.findMean()):;

m“l,ﬁﬁmmjao'iq'mﬂsmaomsmml,af\‘iumamawmuﬁmauuﬁ'\ﬁiﬁ fi constructor MAGanli
constructor sl

Mean (double value) {

x = value;
y = 0.0;
z 0.0;

Mean (double valuel, double value2) {
//calling constructor with one argument
this(valuel);

y = value2;

Mean (double valuel, double value2, double value3) {
//calling constructor with two arguments
this(valuel, value2);

z = value3;

constructor GTJu,'snrimummlﬁﬁnﬁmﬂﬂﬁul,ﬁmﬁn‘l'?i"l,s"\ﬁﬂﬁriauuﬁwﬁ &u constructor ffiaag
uazauisunli constructor Miiagaralu class Mean éanisianniu this() Taav constructor ¢
"idas3an constructor dusnérad 9 this(valuel) iia Java wiumsidantiuil Aagllm
constructor fiaglu class M Inuinenivauluanungnidan :ﬁoﬁtﬂuiﬂmuﬁuﬁa Java
(3ain constructor i parameter tRgvMILGEIUNVIIATAMUAATLLBIAUTAL object 71 execute

constructor 2l da x avfidAiu valuel y uag z agfidilu 0. 0 annnsiuue n&omiunis
Aviuaa i y 1y value2 Aldignnszvinanalu constructor driaas

constructor mmmum?jummnu L3N COﬂStI’UCtOI’ 1/111 parameter 2 Gl'JﬂLﬂG]"I.I‘L! N3TUIUNT

WuAlgnanidauniing “Lmnnns.,mmu mammsaum msivuaa lidudIuls z Jefidu
(nadwguaaTusunsu TestMean2.java fAnfiauduiis'ldnauniini)

A133anld constructor 7 atualrviniviansidiau code Adhdauanay nadautdsunsuis
Usz&ndawunniiu
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A1s overload method

wiagannin constructor Avflu method ﬂﬁwﬁoﬁaﬁuéymﬂwmsaﬁas overload constructor “LG"\
1Adunsanay overload method etaiudu iwszagiuisazungisasnis overload method oA
Liumane1vannns overload constructor winlaiin t3uNGBRGUGIE method NugAINREANNIY

winaa ndudsufiacie 9 As9idnlade method 1
//Overload. java

class Ball {
private double x, vy, z;

//constructor
Ball () {

}

//display coordinates
public void display () {

SyStem.Out.println (" (" + X + ", " + y + ", " + Z + ") ") ;
}
}
class Overload {
public static void main (String[] args) {

Ball ball = new Ball():;

display(25);

display (350.0);

display ("I love overloading.");
display ('A'");

display(ball)

;

}

//accept int as a parameter

public static void display(int data)

System.out.println (data);
}

//accept double as a parameter

//create object

//display int
//display double
//display string
//display char
//display object

{

public static void display(double data) {

System.out.println (data);
}

//accept string as a parameter

public static void display(String data) {

System.out.println (data);
}

//accept char as a parameter

public static void display(char data) {

System.out.println (data);
}

//accept object as a parameter

public static void display(Ball blue) {

blue.display () ;
}

//calling display ()

from class Ball
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T1lsunsu Overload.java &319 method display() tiasas¥u parameter sing 4 914U 5 62 fa Su
int ¥u double 5u strlng 5u char wagsu object LLa“m?jumennms overload constructor method
Andiautiua19As signature M'biwmitaudu dafu java Asunsant method figadiasaunns
Zunld wadwsiléainnis run Tusunsuda

25

350.0

I love overloading.
A

(0.0, 0.0, 0.0)

A5l overload ﬁuﬁﬂaﬁ’lun’rsvﬁguiﬂmnsuﬁa m“hi:hl,ﬂus“\qomﬁaﬁllu 9 Awinngaufuniing
wav method 1y q uanwitiaanannlalanliudy uasaslidaiiediinasasdu parameter vana
fvilig lilaidasdun method drau AvinwihAuuudendu 67 Java tasnldase method 13
unuaninsled overload Tunisasviiasasiunislidiunas user Milanunainnaigasiaya
dardin'ldey method 1y 9 vinTWi 14 ludas&aranlunisAaunn method MidLasdasnsliad

daruasfinnsilinulydsunsudlranisld overload method WaliAnauainungy wasdinlade
38n15ua9 method overload unéediu

A13a419 class n1alu class (nested class)

fadherasnsaiouastanld class A ldnsufeaauning unnsasne class Afiag
Wwwzauils uaz method agaralu class winilu elifidayanialu class Aeniutasiiilu class

Ui enAY 1RzuNgieian1sasing class mq‘lu class atinvdne 9 Lﬁalmé%umsmh Java aauli
fin1sa519 class a1alu class tduLd e fuduingI&Iuisads1y method au 9

\avaadiauTlsunsudlatouuLdne q 7 class daufuag
//NestedClass.java

class Parent {
private String name;
Child ¢ = new Child("Galwvin"); //create a Child object

Parent (String n) {
name = nj;

}

public void showName () {
System.out.println ("Parent: " + name);
c.showName (); //calling Child's showName ()

class Child {
private String name;
//create a GrandChild object
GrandChild gc = new GrandChild("Jeff");
Child(String n) {
name = n;

}

public void showName () {
System.out.println ("Child: " + name);
gc.showName () ; //calling GrandChild's showName ()
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}

class GrandChild {
private String name;

GrandChild (String n) {
name = n;

}

public void showName () {
System.out.println ("GrandChild: " + name);

}
}//class GrandChild
}//class Child
}//class Parent

class NestedClass {
public static void main (String[] args) {
Parent p = new Parent ("Rebecca");

p.showName () ;

}

Tusunsu NestedClass.java #5719 object a1n class Parent wilagh uansdiayaiatlu class Wiu

119 method showName() Golvinadns dofl da

Parent: Rebecca
Child: Galvin
GrandChild: Jeff

class Parent uasls1'lad319 class &n class wilofagaaluta Child uag class Child A'léia31e
class @n class wiledia GrandChild 1aeinn class agdi method %ia showName() dvta1314luns
ugavAruadfInlsuaduaas class lifoniinaa 151'laa519 object a1n class Child analu class
Parent #ia c wagts3an method showName() 2av class Child ann method showName() zav
class Parent TuvinuasiiendiisnA'léas1e object a1n class GrandChild analu class Child wagh
3an method showName() 2av class GrandChild ann method showName() uav class Child
Mg wssasiudunauuadnis execute fAa

Parent.showName() - Child.showName() - GrandChild.showName()

WEINsaTiaai9 object ann class Matdinulustume object Matdiuuan datucatnoil

class NestedClass {
public static void main (String[] args) {
Parent p = new Parent ("Rebecca"):;

p.showName () ;
Parent.Child newChild = p.new Child("John") ;
Parent.Child.GrandChild newGrandChild =

newChild.new GrandChild("Jen") ;
newChild. showName () ;
newGrandChild. showName () ;
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WLRNsElaavaidindu class NestedClass uagisiiauananisasne object aan class faganaly
szaa

Parent.Child newChild = p.new Child("John");

&519 object a1 class Child sum9 object Aunann class Parent énans3anld p.new
Child("John") t51629vinn1sa31961UNNY object uav class Parent tvintiuts1 i nnsanasas9
object a1n class Child #inunnv class Parent 1aaase tiu dsglan

Parent.Child newChild = Parent.new Child("John");
az11'l65uns compile uag Java agWavde error viui
A15&319 object aan class GrandChild snun9 class Masgaauaniioaasindne 4 Au

WRAWEUDINTT run Tdsunsungnaaulasua) Aa

Parent: Rebecca
Child: Galvin
GrandChild: Jeff
Child: John
GrandChild: Jeff
GrandChild: Jen

1flaganinsasg object aag class Child sune class Parent dosfuiia3unld method
showName() 15139’ ldnaans

Child: John
GrandChild: Jeff

dnafonile ahu object Aias19dulnsiann class GrandChild ifiaun method showName() 15139
16w GrandChild: Jen winiu

satnvldsunsun1sa’ne nested class 1/|muLﬂumeu,ﬂmamomuam‘mmaomsasw nested
class winifu asaanuuu nested class gdasdnfisfsnuduwusuasiis class Masduuan uay
class 1/|aqmu‘tuammma’nwuﬁnuamo”!,s danuduiusiusnunsafiazidiou class uandfu
aanulé asaanuuuAastviilu class Nuanduag iwsigazvinlvinisaanuuuvin'légdiandi ans
g5 9uazidanld object Aaylidudtauvinlaiin

mﬁmauﬁtsﬂ@"\msmﬁamsaﬁ'w class msaanuwuu method wasn13&319 object an class
waduals Matwazsusasligaaliiiluanunweneuiazaanuuu class Array iuanldou
ianazuaastvviudednaniwaadnisld Java TunisidisuTilsunsu

class MyArray mmaswmuaumuum‘lmﬂu array Al4iAiu Object lalviianutianeulunns
vinududiayasne q etluavieiiu class MyArray wiRaouasatnafatinonilowindu fau
sfnsafiagrinldunnninildsunsudadtofiuanaliig

//MyArray.java

class MyArray {
Object [larr; //array of objects
int maxSize; //maximum size of array
int count; //number of items in array

//default constructor
MyArray () |
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count = 0; //no item as yet
maxSize = 10; //default maximum size
arr = new Object[maxSize]; //allocate space for arr

}

//constructor
MyArray (int size) {

count = 0; //no item as yet
maxSize = size; //set maximum size
arr = new Object[maxSize]; //allocate space for arr

}

//method to add item into arr
public void add(Object item) {
//expand capacity if arr is full
//double the size
if (count == maxSize) {
//double arr's size
maxSize *= 2;
//create temporary array
Object [Jtemp = new Object[maxSize];
//copy items into new array: temp
System.arraycopy(arr, 0, temp, 0, arr.length);
//refer arr to temp
arr = temp;
}

arr[count++] = item; //add new object into arr

}

//overload method add to accomodate double
public void add(double item) {

add (String.valueOf (item)) ;
}

//overload method add to accomodate int
public void add(int item) {
add (String.valueOf (item)) ;

}

//return formatted output when user uses System.out.println ()
//10 items per line
public String toString() {

//create new buffer to hold data

StringBuffer buffer = new StringBuffer();

for(int 1 = 0; 1 < maxSize; 1i++) {
//append newline if this line already has 10 items
if(i % 10 == 0)

buffer.append ("\n") ;
//stop appending when there is no item left (null)
if(arr[i] == null)
break;
//append tab + item in arr
buffer.append ("\t" + arr[i]);
}
//returning an output String
return new String(buffer + "\n");
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wiualisl constructor #a9da Taaiidausnilu default constructor Afvualiizuiauas
array fimnuanfousnléiias 10 ¢ shudfaasiilu constructor 7 Jldsunsaiiuauunauas
array 'l6 5'léiaanuuuli array sasisilu array uwuufiaveu wiaidunin dynamic array 1ag
Avualvisinsuenauuauas array Widlugaswihuasnuadudsinnsliadayaidusiuiui
array &u1sa5a9iu’léd Tu method add()

public void add(Object item) {

//expand capacity if arr is full

//double the size

if (count == maxSize) {
//double arr's size
maxSize *= 2;
//create temporary array
Object []temp = new Object[maxSize];
//copy items into new array: temp
System.arraycopy(arr, 0, temp, 0, arr.length);
//refer arr to temp
arr = temp;

}

arr[count++] = item; //add new object into arr

method add() vavtsnazasiagauaAIzay count (Fwuuasdiayaiifiaglu array) fu maxSize
(Anuagegarianunsaiudaya’ld) Iuduanderfuniali dndluandmdunasaaaruinuas
array aanilusaaivin dransase array dalvsifia temp Afianueilugasivinuas array 67
LAy

maxSize *= 2;
Object []temp = new Object[maxSize];

ndonnifuisivinnistandnadayaain array duAng array temp gaannsldends
System.arraycopy(arr, 0, temp, 0, arr.length);

Adoflazvinnstinadiayaann arr Budui index = 0 1alg temp Bugiudl index 0 aunIRTUNA
aNnueMnAmuali (arr.length) doAdasinuiuanaviayaiiaglu arr avua

iaTantinadayaiasaudisnfaneds array drlusidha array ddinuasisda arr daaa1&0
arr = temp;

19dv'lavinns overload method add() ﬂaomLﬁalﬁmmsasaﬁnmﬂﬁuﬁa:ga‘l?il,f]u double way
int 1iing array 2295768 38n1suuuibidasasddninls iwse lunsihandayaiilailadeudie
Wiendu (Taeese) wWinlduiu'litu array dedvnnfinssuiunisau q Misdasnsvindudaya

wiaiiu inagdasdanarlunmsenadavuiinuasiayanndiifiagly array zaon

131%iA135 overload éan3ld method wav class String #a String.valueOf() doviiiut

public void add(double item) {
add (String.valueOf (item)) ;

wiaganin String (ilu Object ﬁumv]uomuums add String wiing array waddvlifilayvinayls
wavnifulddeutdsunsuiiansiagay dodl
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//TestMyArray.java
import java.lang.Integer;
class TestMyArray {
public static void main(String[] args) {
//create array of 10 objects

MyArray array = new MyArray(10);

//add 40 objects into array (randomized)

int count = 0;
while (count < 40) {
int data = (int) (Math.random() * 100 + 1);
array.add(new Integer(data)):;
++count;
}
System.out.println (array) ; //display contents
array.add (45.23); //add double

array.add(88.23);

array.add(89) ; //add int
array.add(12);
System.out.println (array);

}

g o

N v ') &
ALANAINE il

9 76 20 86 98 12 27 35 41 31
54 65 83 3 36 96 24 63 19 75
3 91 87 72 3 12 7 46 96 11
1 70 27 47 14 51 22 74 95 98

9 76 20 86 98 12 27 35 41 31
54 65 83 3 36 96 24 63 19 75
3 91 87 72 3 12 7 46 96 11
1 70 27 47 14 51 22 74 95 98
45.23 88.23 89 12

ganuasdonadonadnsi i laaanziayaluusaiagaving (Mldundayadidu double uag
int ndvannnns display asawsn)

shudlsznaufisdydnaiunilefidasnaaliludil Aa method toString() uazraufiazwads
method toString() 1AsaUsylandniszlaanilenay sdufda

System.out.println (array) ;

Us¥lam System.our.printin() agfuawiviiayaiilu String wia primitive datatype Ais'ldwade
Aauntind we&Nisaeldliilu object ann class MyArray vin'luisdevin'le?

1579 Object 1al19% System.out.printin() ‘léfAwszinsléidiau method toString() sas¥uli
Buusasudd Wia'lsAauil Java windiayai'lily String visa pr|m|t|ve datatype Java agvinns
AU method toStrlng() 618 Java Azl method toString() 1u wedlufiAazWavee error
Wuii sngduisdiau method toString() adne'ls
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public String toString() {
//create new buffer to hold data
StringBuffer buffer = new StringBuffer();

for(int 1 = 0; 1 < maxSize; 1i++) {
//append newline if this line already has 10 items
if(i % 10 == 0)

buffer.append ("\n") ;
//stop appending when there is no item left (null)
if (arr[i] == null)
break;
//append tab + item in arr
buffer.append ("\t" + arr[i]);
}

//returning an output String
return new String(buffer + "\n")

malu method toString() 15114 StringBuffer TunisiAuaiudlsznaueng 4 Aisdasmsdonadu
aan'li fvazisznauldae

= dayacd 9 ﬁagi‘tu array (arr[i])
= tab (\t)
= newline (\n)

wnihdayawanilliu1ilu buffer 615l method append() nn 4 afafislddayansy 10
61I13138vNN3 append newline ing buffer dmnnisldensaunaua array ue'li'lélxdiaya
AsUANUMAT LduEnadiy wasginisindayaiing buffer Luaammwanamamuﬂuﬂu null
wanAlidasnisuaasannani aslddayakovuaiidasnisudn wAdenduaantal 1aa
gvaanlulusduvyuuag String (1tws1g System.out.printin() éavn1s String) saeF1&9

return new String(buffer + "\n");

wmummsamtmmmumu”tﬂ‘lﬁnnn'lsuammamau 9 /U9 System.out.printin() 16 Tae1aidi
dadrinla q Hedu

mmmsaﬁauai'\a class ian1slinuzaa e lififiadindnle q vieliddactivagiudnm gy
Hu 9 aglusduurluu anuen davaseuiluadne'ls dratrensasie array “uum‘h.mul,ﬂu
\igedacnoan 9 Wievdathimis lduaasligietiafiuasnin Java Sofideau q Agau
fusaiasas v iuinaniuuasiiaglé

Package

Package flufisynuas class 619 9 Agndanldluldsunsu w3a method sine 9 class nn 9 duas
Java lsignimgniAuatlu package 619 9 12 java.lang w3a java.io A1stan class 619 9 uNTIUAUY
137u package whignAuvinlinisBunli class 619 9 wiaivinlgdadu drgarunastaundulily

Tsunsudnaengeng q msnmﬂwuu faziunisi3anld package wailutldsunsuvians q 62 19

=2 ad

azangfvIEnnsas9 package wialfu class uarnsi3aunli package wianfilutlsunsudiacng
A158919 package

Ansase package du'lienn dunauflidudauinls dunauusniiissasvinfda tad1in

package augae fauag package funaulsylaala 9 WiWaAAY class fu q Aasediu
(antiuilsziaaiiiflu comment) 1y

//package Shape
package Shape;
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public class Rectangle {

a157'lai1’e 37 public 1idhuniinuay class wia method iaglu package ﬁtswaéw‘ﬁu lalsunsu
w3a class ¢28u 9 Maguan package A'liaunsafiazGanlid class 416 anviu class du q Naslu
package #ltvintlu package datnvuavnldiain Sample TaasiAvualn Sample dsznaulil
28 class One uag class Two uaztsléasne package andndlalu Sample ’luﬁaﬂ oneMore

v o o

uazlu package oneMore fiisnazifiu class Three ‘13 deiiuann code dinganati

//sample package
package Sample;

public class One {
public One () {
System.out.println("This is class One in Sample package.");

}

//sample package
package Sample;

public class Two {
public Two () {
System.out.println("This is class Two in Sample package.");

}

//sample package
package Sample.oneMore;

public class Three {
public Three() {
System.out.println("This is class Three in Sample.oneMore
package.");
}
}

un15 compile ‘Wavioauitldasodiudl s1ldad9 javac -d e:\bc221Book\source audiada
W& 12U javac -d e:\bc221Book\source One.java

11629l option -d Tun1s compile ”l,w;q’y‘lbammﬁananiﬁ Java s8eurudaraneiiingasnisidu
class W&7AAaZiuanna1s compile Tuiiiisaziiu class IW&131u e:\bc221Book\source

malulWa One.java uaz Two.java 1316l &9 package Sample Lﬂuﬁwanﬁoﬁlﬁn class W&
uazludrWa Three.java Ls'l‘h.ims’{o package Sample.oneMore wiTzaniu class WdiAntiuay
gL'l luwilu (directory) wianil dorlduanalilusduiuduanod
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<
+- 107221
= ke Bank Package #a Sample Tu e:\bc221Book\source
+-{7) pics
=) source Package #a oneMore 1u e:\bc221Book\source\Sample
-1 Sample
= oneMoare
Three.clazs
Bl One.class Class WWefignasiedu
B Two.class

Acocess.class
Y ' .

717 5.7 uaAu class file AAntiuannnis compile ¢e option -d

Maoznnuumnaswiﬂmnsums‘;aaanmmﬂnw package Mis'ldasodiu Taaiisiuualifiang
B3unld class 619 9 dransliade import gt

//test the package
import Sample.One;
import Sample.Two;

import Sample.oneMore.Three;

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

One objectl = new One();
Two object2 = new Two();
Three object3 = new Three();

n&9anifusA compile TUsunsu TestPackage.java éaadnde

javac -classpath e:\bc221Book\source TestPackage.java

Taens14 option —classpath audafiaguas class 6o 9 fisléa3edulunis compile uandia
NAADY rUN QNARNEN'LAAA

This is class One in Sample package.
This is class Two in Sample package.
This is class Three in Sample.oneMore package.

Tunsad19 package W Java agldasuiduifidawmiiauduiisndivualy deilaviuludiacng
wavlEINIsaAavAue sub-directory érennsld . (dot) watuiis'lévin'ls (Sample. oneMore)
uazisdaglaiduldanin public uhniin class waz method 619 9 Aindasnistitdsunsu wida
class w3a method 8u 9 Miatguan package 14

v'liadlugiag compile dransldendoiii option —classpath Tun1s compile Tusunsuiidanld
package 619 9 2a9 Java ws1g Java ladanisiaagee q wmaiilviizausasusn

5114 class 619 9 Aaglu package Masviutannss wiannady inAsunsadasdmuali
Java @um class 619 9 waillagbidasivun option —d Tunns compile 1 ugwsrMUA
classpath ‘lifiaunis compile afousniaonsaiien dofl
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set classpath=e:\bc221Book\source

dns'liasnniiagAivua classpath naafefisdas compile 1sfdvua classpath 13 lulWa
autoexec.bat &u5u Windows sutA 4 & Windows suluiiisidasriinua classpath 13lu
environment variables (ada 9 Aun1sAtvua path 2a9 Java Tuuniinie) 1578 package au 9
Msiasn1sld Ald ; (Tuduiie classpath 1y

set classpath=e:\bc221Book\source; c:\myOthers\Shape
fqd

Iunmﬁtsﬂééwsaaﬁﬁ%msaéw class n13&319 object nsas19 method uagn1s&d19 method wag
constructor i signature Nuane1vAulunssassunIsBanldeia parameter NenvAu NsAIUA
ulaunansidinwdiayaiacilu class siu'lddvon1sas19 nested class wagn1s&319 package e
fduddslédnsuie

fuilsznavad class . 3

fiazas class aghagiutiafeduduaWadiiiy class duat)

assenAusTBandn class variable ¢iavlddnin static Ui - 3
daualsiiilu instance variable &unsaiazidnulédsinune object MAinann class 1y
A5&519 method azAavuanfivividasdenadu rlauazdatuiunay parameter (d8)
Method 7idlssmalviiilu static aunsngniFanldlddousiinaglifl object 1a 9 gnas1eiiu
nsidinwdayalu class g wwuu@a private public way protected (laduuuunbifid1e o
i) . .

NN5&519 class aunsanayasvlviacilu class au'le .

AA319 way N1sld package azAavlded1in public Whuiln class wia method Nidasnsi
fiauiatuan package 14

ASANENENENENEN

ANIAN

uuuilniia

1. avaanuuy class AldAvdayatAeifu dndnen 1y sWa da-uwana Mag wazdayadu q 7
windminzaun MidsuTusunsunagaunisasie object @v 9 an class Aldasotiutl

2. avaanuuu class mImnnmauammmmaanuu‘mun wiu 6 Alandu uay nsu Tealvaanuuy
Wi constructor Tisas¥unisase obJect fneRTuIU parameter fisinodu Afiauag parameter
fisinafu saulidenisaanuun method Avinnnsiin nnsau object 619 q Aldgaasodiu 14
Weauldsunsunasay

3. a1 class MyArray ﬁawmsmﬁnﬁauaﬁlﬂu object svafiaAule nad 19 Ldeu
method "&vduiu object Nilaglu array Wiziadn getCount() way method dataAt() Navan

o o oo

davdiaya o sunusidualvinauluddedizan tdu d13andie
Object obj = arr.dataAt(7);
azdviiaya a1 6iwned 7 anifudiuds obj
WidiauTldsunsunadau method Aufiaudiu
4. audaulisunsuiist method “lpmsm"\mmmﬁuﬁﬂaawnamﬁﬁ parameter snvuliaiu 11U K
Baunlit method anaaviiayanfiufiailu int double float wa String Miiluditay tatu "234"

Widiauldsunsuesragau method wiandl

5. agdiauldsunsuiinsragaunisld overloaded constructor TuasAlnuaa A instance
variable #fiatTu class yu q Widinullsunsunagay
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10.

avaanuuu class dmsmnnwanamanwaonnunﬁnm Ly sRUsEAen da UNRNA mau
LLaumanaau q Aailu 591189 method 6ing 9 AldlunsAnuaEn Msaﬂsumamamsmaau
way method g nsunisuaaana’ludeniinaa

avaanuuy class & usuiAudayauas Tu dau 1 tugduuvaas dd:mm:yyyy leaiuuali
mauauu‘umma‘m keyboard Tvdiau Method mmwuum‘lumsl,ﬂauuwauau“maﬂiusﬂu,utu
Afududie Ju eudie Judl tfau uay I iy Judunsi 12 &evau w.a. 2546 vsa Monday
12 August 2003 Widigullsunsunagau

avaanuuy class Matrix §115UN19USTIANRETY 9 LU NITUIA AITAU NITAM UAY
AT¥UIUATTAY 9 NLAandas Wdauldsunsunagau

avaanuuu class ﬁiﬁaim’s”nmiﬁi'\mmmmqmao user Al&Ldiu1an keyboard Tugduuy
aay dd/mm/yyy Taalvinadansimlaalusduuuaas Sr1uusadiu venue WidiauTldsunsu
naal

avaanuuy class MyString 7l method & msunisdszanaiiadasdy string 619 9 12y Ag
170 string a9 MsdumIA1lY string nsaudfaglu string nstusuIuddnwsiiaglu
string Witdisuldsunsuneasgau
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1153579 class TnU91A class 1AV na:
N15119N0AANAVUR

3 ldwafionTsdie class wazdiudsznaucie 9 s dyuag class sulddensaste method Tu
NNl S usuunnvniiisagarnaluzasuasnisaineg class isiann class dundag n1suian
guilsenauvad class tduun1dlu class 1ni Asaranasnaaulititay nTEUIUNTET9 9 N class
LBug class nai

ndINALUNTLET faruazldnsubiFasuad

A19ldl class hnausunisas class Tmi (Extended class)
nsaranaanuautid (Inheritance)

aaaNdd warnslddsgiaiann polymorphism

N15&3519 abstract class wag abstract method

Asld way ANTad9 interface

O O O O O

138519 class Tniann class Lﬁu‘f/’iﬁar;uiu,ai'aLﬂumsﬁwm‘iﬂsunsuﬁm‘tﬁmsvﬁuu code 1dian
lag uanilunsld code atnsAueTiga Java saulvifinsase class tanann class usildiating
de 9 Tmm/lNL°1|ﬂu‘iﬂsunsmmmdumaamauvlsmnmﬂ (anLiu code nsifudinudu) Aaufiazwe
fodwvising q AiAediasfunsase class siann class LusazangAudofatinonansasig
class Tuiann class wdunau

AzBNEuGIEsEE9 class dia 9 class nileAAmAusafliaFasaud (motor vehicle) Tae
AvuaWisidayalidudiau iy fva (make) fu (model) finan (year) uaz Aurunily (seats)
wiansforiuua s method dmFunsidnwdayamaniiu navaAn'le class MotorVehicle uan
1fiaanuu class 8u q Alafuamaniiiain class MotorVehicle dufiudaslitviuasn 9 an
diagram i (1513gq 19519y class anuaca‘lil)

MotorVehicle

Car Motorcycle

Compact OffRoad Scooter Chopper

AWA 6.1 daatinvuad base-class uay derived-class
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1aanuuul class MotorVehicle uJu class wiwuy wiaA3anin parent class (w5a base class
vi3a super class) Goaziilu class maumunuammaa class 619 9 “lunanu 1wmuuali class
MotorVehicle fi class gn (children) atj&av class Aa class Car uas class Motorcycle class gniiv
fa9619A1 class Miilugnuaviutavdnaa class 1aaii class Car figniilu class Compact uag
class OffRoad &au class Motorcycle fi class Scooter uag class Chopper vflu class gn 15713
Amuali class gnlasunaauiiiann class wivivvina fAa dayavneniaglu class MotorVehicle
g Aude daya way method AtsAualniiilu class MotorVehicle

//MotorVehicle.java - Inheritance

class MotorVehicle {

protected String make; //e.g. Ford, Honda
protected String model; //e.g. Taurus, Steed
protected int year; //e.g. 2001, 2003.
protected int seats; //e.g. 4, 2

//constructor
MotorVehicle (String make, String model, int year, int seats) {
this.make = make;
this.model = model;
this.year = year;
this.seats = seats;

public String getMake () {
return make;

}

public String getModel () {
return model;

}

public int getYear() {
return year;

}

public int getSeats() {
return seats;

}

mfimum‘tﬁmuﬂsﬁﬁagiju class MotorVehicle 1#ulaunauasnisidnmiuuy protected ﬁatﬂyms
Amuali class gnnitinZiuann class MotorVehicle aunsaiasdanldamulsivaillea class au 9
Wli'ldunann class fiaguasliiudayawmanil A mualeifl constructor iassLdendmiunns
579 object Taasldanldd a9 this Tlunisuanuaziulsiaglu class Ausudsidlu parameter

MotorVehicle (String make, String model, int year, int seats) {
this.make = make;
this.model = model;
this.year = year;
this.seats = seats;

}

A1 this Wud Java aerulidmsunisiusuands object Aldsun1sasevindranszununseng 4
o a1y 9 uludiadivdseian

this.make = make;
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ufla Java Uszanama constructor s‘hﬁlJava azgviimsiuaeIaIndILls make iilu parameter
229 constructor Widuguils make Matlu class Gotilu copy 7 object drtildati

wlisuiagdaeld this ushtsuandiualsiaualy duslddusiiagly parameter list s
fialsiwmfiaudy dusuas class (Lﬁumamaau 9 1/1L51"Lmuam"h°tum/|1nm) &u method 8u q
fiagiftfluias method fidedrzasdinalsmanfilidugdan dwsu class Au q Asldasedus
Gl

//Car.java - Derived from MotorVehicle

class Car extends MotorVehicle {
protected int doors;

Car (String make, String model, int year, int seats, int doors) {
super (make, model, year, seats);
this.doors = doors;

public int getDoors () {
return doors;

}

//display Car's information as string
//using base class methods
public String toString() {
StringBuffer buffer = new StringBuffer();
buffer.append (super.getMake () + ", " +

super.getModel () + ", " +
super.getYear() + ", " + " seating: " +
super.getSeats() + ", " + doors + "doors.");

return new String(buffer);

1578519 class Car ann class MotorVehicle éhun13l4dnd&9 class Car extends MotorVehicle it
vlud&oid Java Aviualviliidngasnisase class mifidasnislidnaauiitiuag class du

mulu dlass Car Aildasviusndmuaiddudsuiediidudmuuainuuuacilssgdsadu
ifiag wazialiinisuaasnalaldontiaavinladiadu 159A&519 method toString() awsunns
usaunanady object Miinann class Car uaus Bandayanisldiunsarananain class
MotorVehicle ¢iran151de1d9 dvil

super.getMake () ;

Wia Java Wiunslddrdouuudl Java Aagluédum method getMake() aglu class 7y class wi
viafBanduii super class wianiolsvananaridosing q ifiaglu method getMake()

gatuazwiuina idasisznadiualstiuanldivailu class Car aadisan naansaizanldie
uisianiiann class MotorVehicle ‘lawag 15uvaday class Woaavaaan15&519 object an class
Car 829 uiiululilsunsu TestVehicle.java §

//TestVehicle.java
class TestVehicle {

public static void main(String[] args) {
//create two cars, ford and honda
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Car ford = new Car ("Ford", "Taurus", 2001, 5, 5);
Car honda = new Car ("Honda", "City", 2003, 4, 4);

//display informatin about cars
System.out.println (ford);
System.out.println (honda) ;

nadwEMsl6a1nA1s run da

Ford, Taurus, 2001, seating: 5, 5 doors.
Honda, City, 2003, seating: 4, 4 doors.

m“lm‘t?.iuiumﬂmsmmu,fu‘um’l‘um'n protected dats1lai'ldasunatiiaanauniig svad
1flaganinein protected Taasrulngiazldfuluizasaasmsaranannaauiiiain class il
class an Taadvualiii class ananansafiazldsiuls (w3a method M0 protected unniin)
a0 class wii'ldanalaifiidaula usiduslgdendn private unu class anligunsaiasiinmed
wils vi¥a method wiaiilé dedratosia‘luil

Car (String make, String model, int year, int seats, int doors) {
super (make, model, year, seats);
this.doors = doors;
System.out.println ("base class: " + super.make);

u class MotorVehicle 15il&auutananisiinuigiuls make Wiy private

private String make;

wastindsyiam

System.out.println ("base class: " + super.make);

u constructor uas class Car d9ifluilszTaafiwenanudinwidiudslu class MotorVehicle éaants
14 super.make Java az'liinauliisn compile wiauduiasits isusaudinmdudsaile 33
mu:mmaul,ﬂu'mmmﬂsma'm“l,m Adanisidineiume method getMake() Ms'ldinuauiaune
asudin Wity public winifu

Taavirlinsinaginua Widwlsilduduluy dass qn (Afiagly class wai) Woranafiutaune
asudnvdluwuy private wailasdunsldnlifiedlseaodann class du uassAmsazdvuali
method maﬂuh; base class fiulaunansiinmdluwuy protected AIELLURNALAULR LAY LAY
wianadndunilenda @i protected lafinsinunldudn class u q Aaelu package wdendud
snsafiaziindiuils vda method wianiile dosiudndasnisivi class 69 maon,s'n/laswgmu‘lu
saataiilu class finslduTaunanisdinatnegnda idaslany class zasis iy dotl

class MotorVehicle {

private String make; //e.g. Ford, Honda
private String model; //e.g. Taurus, Steed
private int year; //e.g. 2001, 2003
private int seats; //e.g. 4, 2

//constructor

MotorVehicle (String make, String model, int year, int seats) {
this.make = make;
this.model = model;
this.year = year;
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this.seats = seats;

}

protected String getMake () {
return make;

}

protected String getModel () {
return model;

}

protected int getYear () {
return year;

}

protected int getSeats () {
return seats;

}

class Car extends MotorVehicle {
private int doors;

Car (String make, String model, int year, int seats, int doors) {
super (make, model, year, seats);
this.doors = doors;

protected int getDoors () {
return doors;

}

public String toString() {
StringBuffer buffer = new StringBuffer();
buffer.append(super.getMake() + ", " +

super.getModel () + ", " +
super.getYear() + ", " + "seating: " +
super.getSeats() + ", " + doors + " doors.");

return new String (buffer);

}

1w higsnsafagildauulaunanisidimnuas method toString() Tiilu protected léALws1zin
Java lérimualyvinisiiinvnuas method toString() Wuwuw public 1iud deisayidasunasialil
Tuavuavns override

Lﬁaimﬁuﬁam'mﬂmmvjao A3ENEVanAMUINLG u,asl,ﬁ'aLﬂummusmﬁg\waanws override 31
azas19 class Compact fiuandn class wils TaaAmualyi class Compact fiflu class A165unns
aranannuaulfain class Car Aol

//Compact.java Derived from Car

class Compact extends Car {
//constructor -using base class (Car) constructor
Compact (String make, String model, int year,

int seats, int doors) {
super (make, model, year, seats, doors);
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}

//override Car's toString() method
//presenting Comapct car's details as string
public String toString() {
StringBuffer buffer = new StringBuffer();
buffer.append ("Compact car: ");
buffer.append (super.toString());

return new String(buffer);

}

class Compact mlaoml,%ﬂniﬁﬁa:gamna:haﬁ class wifilvi dusnis3anldfda constructor .
229 class Car (%9 constructor uad class Car Aganld constructor uav class MotorVehicle) 67
sasiisnGanliAda method toString() wav class Car Goisléifina1In "Compact car: " ‘linau
wihdiayaau 9 601514 method append() uav class StringBuffer ¢l

buffer.append ("Compact car: ");
buffer.append (super.toString()) ;

wianeaas run dransldarde

Compact honda = new Compact ("Honda", "City", 2003, 4, 4);
System.out.println (honda) ;

'

nadws7la da
Compact car: Honda, City, 2003, seating: 4, 4 doors.
#9619311A13 run Aauniing (paufase object ann class Car)

W limaiafidanin method overriding Tunsuannatiayauag object AAnann class .
Compact Tun1s override (Zasinafiu overload MisldvinAauniinil — overload vindu method 7
adlu class WignAuuazdasilu method Mfi parameter list lsiwnfiaudu) method a1n class wai
wiafii3andn base class usanunsafiazidiau code Wivinowludnmaladld Taavialdnns
override method vinlvimsiBanliouvinladiadiu luduau twwsie method frawdiendudiaglu class
N7 wevinuineanunlénnua’lilu method uav class 1 9

wansafiag override method #fiaglu class ui'lénnda uas object AAnan class gn wial
Bani derived class dulliafinsisanli method Mlé5unns override Java ag'luGan method
atlu class gn 1ilad method Matilu class wii

Andlatnvuad class Compact ﬁﬂénd’n"ﬁ 1 laldfe nsanavanaaaNd uwazans override
method 1aas'la5unsarananludasuassinis uazlaldimeatianis override Tun1514 method
toString()

Method ﬁ"l,r,ﬁums override 1u class Qnﬁu"l,aimmsm?ia::tﬂf\‘iuuuﬂaouiﬂmﬂillaamsl,ﬁwm‘tﬁl,ﬂu
advauniiaudneanilé wiu 41 method Tu class wifiulananisiiwnddu public Tu
class gnAlaignansafiaziddaulviilu private ldiwsiznisidinvnuuy private duidingdrnaunnni
usidlu class wiulawnedu private isaunsanazildsuliiiu public 16 wadie 9 Adadn
NAMNNLENIAUTELENsIENTU class gn'lai'le weanaels
mmaaméﬁar;miuaomsmwammauﬁ“ﬁuﬁﬂﬁnmammﬁa fuN@insd class s q G
w&a9lu diagram i
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| Shapes |

T
| |

| Polvaons | | Circle |

+
| |

| Trianale | | Rectanale | | Saquare |

= o, ' o " o '
AN 6.2 dhatiny class NiAaltiavAu shape 619 9

Taadvualvinmsarananaaauidiuludenuiuluy diagram #a Shapes flu base class
Polygons uag Circle «flu class gnuas Shapes & u Triangle Rectangle uag Square tAau1an
class Polygons

o &

unn q class iamualiii method what() tfie method e dofuana'lilu code Auiutl
//Shapes.java - Base class for all shapes

class Shapes {
//self info.
protected String what () {
return "I am a shape";

//Polygons.java — Polygon

class Polygons extends Shapes {
//self info.
protected String what () {
return "I am a polygon.";

}

//Circle.java - sub-class of Shapes

class Circle extends Shapes {
//self info
protected String what () {
return "I am a circle.";

}

//Triangle.java - sub-class of Polygons

class Triangle extends Polygons {
//self info.
protected String what () {
return "I am a triangle.";
}
}

//Square.java - sub-class of Polygons
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class Square extends Polygons {
//self info.
protected String what () {
return "I am a square.";

}

//Rectangle.java - sub-class of Polygons

class Rectangle extends Polygons {
//self info.
protected String what () {
return "I am a rectangle.";
}
}

o

wndauualildsunsuasagauiudod
//TestShapes.java - driver program

class TestShapes {
public static void main (String[] args) {
//creating different shape objects from Shapes
Shapes shape = new Shapes|();
Shapes poly = new Polygons() ;
Shapes sgq = new Square();
Shapes cir = new Circle();

//display info. about particular shapes
System.out.println (shape.what());

System.out.println (sqg.what());
System.out.println(cir.what());
System.out.println(poly.what());

}

uldsunsuasiazauslédasne object &631n class Shapes wavinAsATMUANTEFIINIUNIY
constructor aav class 1iu 9 NL516029A1TH519 LU

Shapes sg = new Square();

ﬁmaoqar;hoffnLﬁuamﬁmﬁmsﬂszmmmnﬁ‘lﬁmﬁwﬁﬂé asaninsavualyi sq
object Afignusiilu Shapes usindu'lui3an constructor aag Square ws Java aanlinnsasig
object wuniiiAndiu'léAiwszin Square Lilu class 7itinanan class Shapes (wade 9 Ada Circle
\flu Shapes wuunflo) uazaaly class Shapes isfivvuaiisi method what() ag deilu class §n
AnanAZINsafiazidw) method dldus analue class anvisnuaAsi method what() agéisiiu
n3i3an method what() fiuanlddeiflunisidan method #fiaganalu class gn (overriding) éofi
L ERSATER Bt

I am a shape

I am a square.
I am a circle.
I am a polygon.
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Polymorphism (audisUuuuiiviainviane)

mﬂ/h\nulué’niermzﬁ“l,lﬁna1au1ﬁuLs1L%ulnj1 late binding vﬁa‘l’/’iL'“sﬂnﬁ’umnmnftuuﬁfaﬁaugm 9
t&ud1 polymorphism denminadivanuildsundasgduuuauaninuas object Mlagnas1atiu wia
vilfluag @i late binding wanadisiiani compiler Yaassuibaanuaridudiulslunaei
Tisunsur1dvgn execute (run ag) Lildluuazd1dy compile Tusunsu

Polymorphism vin'létawie method Lmuutsﬂummsam‘lmﬁmmunuﬁumu,ﬁsﬁagi‘tu class
16 asudinmdindsazsiasvinkinuniag object MiAaann class 1y 9 winlu

fuufiisdasnisiiandiau method Admamwidusamuas obJect 619 9 Agsr9tiumnain
class Shapes 137fianavin'lésnanisifiau method av'ldlu class 1u 9 (mnnaswmmn class wii)
usin1snszvinevnaasbiAaadvinlsdn 61511330 object mmmaommswwumuugﬂswumm
Hluade'ls uavasazlidaadnvineinlsiniasuidusauisaas shape Asdalaizinnilu shape
av'ls us Java ldalamalisainnsaiazdssae (declare) method 1u class wiiueldinua
i (define) Tu class gn Aan13d9naILsIBanIN ANs319 abstract class

Abstract class 1flu class #Afin1sszn1@ method 1u class wii Lwi“l,u'vﬁmsrimuwﬁwmm 9 Bav
aavAsAuaninaziiuaiszua class gn duizu datnvsialuil

//Shapes.java - Base class for all shapes

public abstract class Shapes {
private String iAm;

Shapes (String whatIam) ({
iAm = new String(whatIam);

}

//self info.

public String toString() {
StringBuffer buffer = new StringBuffer();
buffer.append ("I am a " + 1iAm);
return new String(buffer);

}

//dummy method - implementation is done in derived classes
//to calculate a perimeter of a shape
public abstract double perimeter();

wldauuilag class Shapes ragn il abstract class wiauoiszand method perimeter() 7
"aifi code 1¢ 9 agian ndsnntunAgig class u q Aldsunsaranannaaniiiain class
Shapes @il

//Polygons.java — Polygon
public abstract class Polygons extends Shapes {

//constructor

Polygons (String type) |
super (type) ;

}

//self info.
public String toString() {
return super.toString();
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}

//dummy method to be implemented by derived classes
public abstract double perimeter();

}
//Triangle.java - sub-class of Polygons

public class Triangle extends Polygons {
private double sidel, side2, side3;

//constructor

Triangle (String type, double sidel, double side2, double side3)
super (type) ; //calling base-class constructor
this.sidel sidel;
this.side2 = side2;
this.side3 side3;

I~

}

//self info.
public String toString() {
return super.toString();

}

//calculating a perimeter of this triangle
public double perimeter () {

return sidel + side2+ side3;
}
//Circle.java - sub-class of Shapes

public class Circle extends Shapes {
private double radius;

//constructor

Circle(String type, double radius) {
super (type) ;
this.radius = radius;

}

//self info
public String toString () {
return super.toString();

}

//calculating a perimeter of this circle
public double perimeter () {
return 2.0 * Math.PI * radius;
}
}

//Square.java - sub-class of Polygons

public class Square extends Polygons {
double side;

//constructor
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Square (String type, double side) {
super (type) ;
this.side = side;

}

//self info.
public String toString() {
return super.toString();

}

//calculating a perimeter of this square
public double perimeter () {
return side * 4;

}

Mﬁaajn‘f/’im"l,ﬁa%'m class Polygons class Circle class Triangle uag class Square wiauiarinvum
wih7zay method perimeter() tu class Circle class Triangle uag class Square Bauiasudga
Weaullsunsuiansiagauin method aavnldnulagnaasniali aodl

//TestShapes.java - driver program

class TestShapes {
public static void main (String[] args) {
Shapes cir, tri;
Polygons sqg;

//instantiate shapes

sg = new Square ("square", 4.0);

cir = new Circle("circle", 2.0);

tri = new Triangle("triangle", 3.0, 4.0, 5.0);

//display info. about particular shapes

System.out.println(sg + " with a perimeter of: " +
sg.perimeter());

System.out.println(cir + " with a perimeter of: " +
cir.perimeter());

System.out.println(tri + " with a perimeter of: " +
tri.perimeter());

Tulalsunsu TestShapes.java 1sisgndsuils cir uag tri a1n class Shapes ¢éuils sq an class
Pongons Suuaislssmafiudsununisase object Aiwsigin Java Lisaulvisvin
tilavanni class Shapes uag class Polygons vlu class figaAvualvivilu abstract class wsits
fusaiaslidiudsieanulunisasne object (instantiation) ann class Circle class Square uag
class Triangle "¢

UsyTaalunnsasne object vioau
sq = new Square ("square", 4.0);
cir = new Circle("circle", 2.0):

tri = new Triangle("triangle", 3.0, 4.0, 5.0);

anaguilaniilannaisase object Aisldiaavinun uwdisa@NsavinléfAwsein class Shapes wilu
base class uad class anua &u class Polygons Aiiflu base class uav class Square uag class
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Triangle n1s&319 object WosnuSeanansavin'lé wadne q Adadn vie sq cir uay tri ey
shape vviu (e.g. a square is a shape, a circle is a shape, a triangle is a shape etc.)

NadwEMsl6a1nA1s run da

I am a square with a perimeter of: 16.0
I am a circle with a perimeter of: 12.566370614359172
I am a triangle with a perimeter of: 12.0

Ponmorphlsm nﬂsuimjumn’lumsmuumuu'lmlao method 1/| object sing q TdTInAY Geniind
N9 9 wanilavdiuagiunaudnearaas obJect 1/|Lﬂmf-nn class 1fu q g lduanalviglunism
L@Uusa19a9TlNsIsne 9 WndadnsiAgnsafiagasne array lunsifiu shape 619 9
waillé deshatneriuaaalviviudd

//TestShapes.java - driver program

class TestShapes {
public static void main (String[] args) {
Shapes []shapes = new Shapes[5];

//instantiate 5 shapes
for(int 1 = 0; 1 < 5; 1i++)
shapes[i] = randomShape() ;

//display info. about particular shapes

for(int 1 = 0; i < 5; 1i++) {
System.out.print (shapes[i] + " with a perimeter of: ");
System.out.println (shapes[i] .perimeter()) ;

public static Shapes randomShape () {
switch ((int) (Math.random() * 3)) {
default:
case 0: return new Circle("circle", Math.random() * 12.0);
case 1! return new Square ("square", Math.random() * 10.5);
0

case 2! return new Triangle("triangle", 2.5, 4.0, 5.5);

L§1L§anﬁaz’(ﬁmsaéwgﬂmsama 9 tAauuu random ﬁaﬁumﬁwﬂyu method randomShape()
JuanldarnFunisasivsdnsenbifidadivuananadl sUnseitaaliuazgadirnuaing method
random() uav class Math

a/

NadANST'l6a1nA1T run Aa

I am a square with a perimeter of: 15.282560130191253
I am a triangle with a perimeter of: 12.0

I am a circle with a perimeter of: 0.209235603993188
I am a triangle with a perimeter of: 12.0

I am a circle with a perimeter of: 7.8292546239806695

“1nLs1aen3in object ﬁaﬁwﬁumﬁmﬁmm class ay'lsinfAauisanlaainnisld method
getClass() uaz method getName() iiaglu class Class uav Java L1utnsaadnisyin object 7
shapes[0] tAu'litAiaunann class aylsisAlddadesail
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Class object = shapes[0].getClass();
System.out.println (object.getName ()) ;

d1512810531 object dilfi class wiin3alaisAld method getSuperclass() 12y

Class shape = object.getSuperclass();
System.out.println (shape.getName ()) ;

flofi method Tu class Class ﬁnumumﬁmaﬁmmmm‘lmé uelaadiulnagiuad mu,lm.lﬁaz“l,u'
savld method waiilunmsWannTusunsuiinliian twsiz method wanflaglidayaniiiendu
class M4 (W3a wav Java) a519dunvintdurag

asdvuariu object

fhatvsialudiilunisde object 1iin1lu method wianfunisae object nanmﬂmsl,ﬁaﬂuuﬂao
U2t FNNATITIAINITEEIY 9NAUIIN fumdauduvinfifiaguds infAanaudiau method 7
vinwin A i dodl

//SquareToCircle.java - Passing and returning object to/from method

class SquareToCircle {
public static void main (String [Jargs) {
Shapes square; //a square object
Shapes circle; //a circle object

//creating a square with side = 3

square = new Square ("square", 3.0);

System.out.println(square + " with an area of " +
square.areal());

//creating a circle from a square

circle = SqToCir (square);
System.out.println(circle + " with an area of " +
circle.area());

}

//method to convert a square to a circle

public static Shapes SqToCir (Shapes square) {
//finding a radius from an area of a square
double SgArea = square.area();
double radius = Math.sqgrt (SgArea / Math.PI);

//instantiating a circle
Circle circle = new Circle("circle", radius):;

return circle;

Lwa‘tumsmmuwaamﬂsuawwad'usa 137" 6L abstract method area() 1u class Shapes wag
class Polygons uazvinnsfitvuaniinfiuas method area() lu class Square way class Circle g
dumsdnamfuiuasgnseildgnasotiu

u class Shapes s1iuua §9il (1u class Polygons Avinwuuidiendu)

public abstract class Shapes {
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//code &u 9 wifiaudiu

public abstract double perimeter();
public abstract double area();

}
u class Circle 15finvium code a9 method area() o

//calculate area of this circle
public double area() {
return Math.PI * radius * radius;

o

uavlu class Square 151rinua code uas method area() dofl

//calculate area of this square
public double areaf() {
return side * side;

TudaTdsunsuuasts 1518579 object &avdrda square uag circle TaaAiviuali square inu
gARIGULAREAULYINAY 3.0 ndvanfiudnvdiayauas square BausaaudnsAde square il
19 method SqToCir() gieilu method Avinmsildau square Wiy circle Taaivualviioaas
object fNuALVinAU

public static Shapes SqToCir (Shapes square) {
//finding a radius from an area of a square
double SgArea = square.areaf();
double radius = Math.sqgrt (SgArea / Math.PI);

//instantiating a circle
Circle circle = new Circle("circle", radius);

return circle;

}

wBudumsnsINuizas square Adoiinan ndsnfunimsafivanaufiisidasnisaine
ANAUN A'le Wa'ldudiaAdse crcle drasafid wwsaudrFodvrvnaun'ladnauly

o

NadWEMTl6a1nA1s run Tusunsuuadsda

I am a square with an area of 9.0
I am a circle with an area of 9.0

diafiuasnsAmuali base class 1ilu abstract class Hu Ada 15'Lidasiruantifiuas method
Tu class wai twzimarahijdayarivnuai method davnsld avtzu method perimeter() uay
method area() flasanninsdelaiiin shape Afagilu object ufinayls dayaiiluadinels usiisg
dayaienuai Circle uay Square davnsldlunisannamiidusainy wagiunain nsssg
object uav class Vivaay
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A158919 Interface

nwaiianislid polymorphism ‘Lqmamon‘auuﬁwﬁ wnavinualill method Tu class wi uas
ldiwuaniinfiaas method wianiilu class gn Geilunisase class tudnwaziandaunasnmnds
dusdasaaaudifuas polymorphism 1u class AlAnan class waidl inAlidnilunagdasaine
class wiidiunn wei'ldas1e interface duuwnu

Interface (fuisiusinenei uas abstract method 619 9 AazdiasfinnsGanldlu class du 9
Bun interface #1414 Asa319 interface ﬁ"La.iﬂ'vamuﬁmaﬂﬁm'h class 157A1ldid171 interface
unu 1513zl class 69 9 AsldaelinaunihiiluGasuasninsesine 9 ludadng uass
aygiavvinnstldauniag class 619 9 il

Tu class Shapes uag class Polygons 151azaaLan abstract method perimeter() uag area() aan
wiauAulaaunisilsenia class Shapes iilugvil

public abstract class Shapes implements Calculate {
private String iAm;

Shapes (String whatIam) {
iAm = new String(whatIam);

}

//self info.

public String toString() {
StringBuffer buffer = new StringBuffer();
buffer.append ("I am a " + iAm);
return new String(buffer);

}

Lsnﬁ'umjj implements Calculate wingéinunaogauag class Shapes Taafidaulainsdad
interface #fa Calculate agudy n1sa39 interface Avinlédlaisnn sufiasusivuali Calculate
(lufiazas interface Aiisndasnisld wianaruualidl method sne q Asdasnisfiasleisily
class au q 12du

//interface for Shapes

public interface Calculate {
double perimeter();
double area();

}

umsidiay Method 7atilu interface dus i duiavdasivuaulaunaaainisidinm as
Avuaulaunaazaadvinlu class Ndanld (implement) interface i

class au q MdaadALifinsuldsundasazlsunnuia aariu AMsawaIRuNnuaIgUnsIeETe 9

u class Triangle sy method

//calculating an area of this triangle
//using Huron's formula
public double area() {
double s = perimeter() /
(

2.0;
double area = Math.sqgrt((s *

(s=sidel) * (s—-side2) * (s-side3)));

(

return area;
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u class Circle 15ty method

//calculate area of this circle
public double area() {
return Math.PI * radius * radius;

}

u class Square 5iu method

//calculate area of this square
public double area() {

return side * side;
}

'

ndonnfildauuilas code 1edulutdsunsunasay dofl
//TestShapes.java - driver program
import java.text.DecimalFormat;

class TestShapes {
public static void main(String[] args) {
Shapes []shapes = new Shapes[5];

//instantiate 5 shapes
for(int i = 0; 1 < 5; 1i++)
shapes[i] = randomShape() ;

//display info. about particular shapes
DecimalFormat f = new DecimalFormat ("0.00");
for(int 1 = 0; i < 5; 1i++) {

System.out.print (shapes[i] + " perimeter = ");
System.out.print (f.format (shapes[i] .perimeter()));

System.out.println (" area = " +

f.format (shapes[i].areal()));

}

public static Shapes randomShape () {
switch ((int) (Math.random () * 3)) {
default:

case 0: return new Circle ("circle", Math.random()
case 1: return new Square ("square", Math.random()

case 2: return new Triangle ("triangle", 4.0,

I am a triangle perimeter = 15.0 area = 9.90
I am a square perimeter = 10.32 area = 6066

I am a circle perimeter = 45.32 area = 163.46
I am a triangle perimeter = 15.00 area = 9.92
I am a circle perimeter = 6.76 area = 3.64

* 12.0);
* 10.0);
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wlavannislévinasidunli interface Calculate Tu class wai dosfuislaidniluiagsaodanld
interface Calculate 1u class gniws1g class anmmu"lmnmsmumamﬂmaunmmﬂ class uai
Gausaaual mmwaanamwuommmuumm class Shapes fin1s implements Calculate fifia 130
Laisiasnisiddaunias code M'lddinudiufauniindannunain

1INaaYndiatneuadnsld interface 7 Java filvidndatrondls Taasasdanld interface
ActionListener Tun1sasiafuunnsalfiaziintiuaindi Tlsunsu fatheiiarafidayamsdelai'lé
wafsunAnasguals weitssdundniisiasnsuansAmanisidanld interface 1azdiuilseTilsunsuy
Interests.java s ldidaudiuluuniay doduldsunsudmiumsamameanidanudu 51ag

8519 class fulwigofi

class Account I?fﬂ,ﬂum';l,ﬁn balance dwaaaniie URAINA Class fidanld interface BankRate
class Timer ilu class "ifiatjlu Java lddmdunisasevinfidasldiian

class Interests1 (flulisunsunagaugiucny 9 NsI&519U

interface BankRate 1#iAueiaeii RATE Aldlunisarmavinaaniis

interface ActionListener 1#lumsasiagauunnisaliitinannglillsunsu iy aananTusunsu

%
a

winualinuduwusuas class Wu'ldeu diagram Aviudl

Account < Getlnterest
v v
BankRate ActionListener
\/ 4

interface Timer

AW 6.2 MsBanld interface

153G UGN interface BankRate wag class Account

//interface for bank rate
public interface BankRate {
double RATE = 5.0;

//Account.java

public class Account implements BankRate {
private double balance;

//constructor - initializing balance
Account (double balance) {
this.balance = balance;

}

//method to get balance
protected double getBalance() {
return balance;

}

//method to deposit
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protected void deposit (double amount) ({
balance += amount;

}

//method to calculate interest
protected double interest () {

return balance * RATE / 100.0;
}

//method to display info. about this account
public String toString () {
return "Balance = " + getBalance();

}

e class Account ati1vdng 9 Teadivualiill method &11sunisrliua balance a1
Amamaanids uaraIsUAAINAEIUNIY method toString() sia'luisnazang class Interestsl g
Wuldsunsunagaunisidenuaay class way interface

//Interestsl.java

import java.awt.event.ActionEvent;
import Jjava.awt.event.ActionListener;
import Jjavax.swing.JOptionPane;
import javax.swing.Timer;

class Interestsl {
public static void main(String[] args) {
//create account with initial balance of 1000
final Account acc = new Account (1000);

//inner class performing interest calculation
//and listening to event from user
//stop performing when user hit stop button in
//the dialog window
class GetInterest implements ActionListener {
public void actionPerformed (ActionEvent event) ({
double ints = acc.interest();
acc.deposit (ints);
System.out.println (acc);

}

//create object from class GetInterest

GetInterest intsPeek = new GetInterest();

//set performing time interval to one second

final int DELAY = 1000;

//calling actionPerformed() every 1000 milliseconds
Timer t = new Timer (DELAY, intsPeek);

//start the timer

t.start():;

//display dialog window - stop performing and exit
//program when user hit the button
JOptionPane.showMessageDialog (null, "Stop?"):;
System.exit (0);
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uTisunsu Interestsl.java 151&519 object acc a1n class Account éiaeidn balance Gugiudl 1000
aalu method main() 131&519 class Getlnterest AGunld interface ActionListener uav Java i
azgpananagaumasal (event) aratintiuain user wianfonsAwiavnaanide

method actionPerformed() azgni3aniaa object intsPeek ann class Timer ¢éhae delay 1 3unii
Melseiaail

Timer t = new Timer (DELAY, intsPeek);
weNsELIUANTTINNARLENLEG 8153 method start() wav class Timer gofl t.start()

‘hJsu,nsu‘uaastvmmmmmamnﬂ"l,ﬂaumw user aznailu OK Auana'lilu dialog window 1
Usngagluniinaa 4 dialog window fignas1efiunngladde

JOptionPane.showMessageDialog(null, "Stop?");

OK

Wia user amtlu OK 15AazafiTisunsy uazaanannszuudInd1de System.exit(0);

fatInadnsNldannnis run Tusuasuluaenainile Aaunisnally Aa

Balance = 1050.0
Balance = 1102.5
Balance = 1157.625
Balance = 1215.50625

Balance = 1276.2815624999998
Balance = 1340.0956406249998
Balance = 1407.1004226562497

Balance = 1477.4554437890622

Balance = 1551.3282159785153
Balance = 1628.894626777441
Balance = 1710.3393581163132

Balance = 1795.8563260221288
Balance 1885.649142323235
Balance = 1979.931599439397

wdasnsazuansitiufenisld interface Viodifiaglu Java wasddinudwas drunisld
fhudsznauau q A Java filvidluidas&ngaruaslddudalulaniasall

wifimeidangasnmelunsasne wagivuaniinuas method deris'ldwa'ls da

1. Amuali class waitflu abstract class wianvterivualiif fauas method fdiasns As
Auantinfiuas method aziluniszuad class gniag
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2.

sqd

Amuali class Banld interface AfinnsAnuadtanas method uay class giavA1uuaAnIing
2ay method uLav

1 ldwadensas class Iiann class AflatAauud) nsdranannuaniain class wig class
an A5 override method N34l polymorphism nsasvuasld interface 1aassdudi&oddeyi
I leyalida

v

AN

1R class Tiann class ﬁﬁagiriauué‘m”nﬂms‘lﬁmh extends 4iv class M
extends unuuLsI3anIN base class waa parent & u class A&z 9AUTMNLIEEATN sub
class »3a child . . 3
1513579 abstract class daansliid1in abstract Gennalu class Aiflu abstract class Uuags
method dszndag udwninnuas method do'liildgniinua nisAmuaazvinlu class gawavin
Tu uazs'llansanagas1e object ann abstract class 16

sub class i'léisun1saranaa constructor aav super class
fuAiuaulaunanisiinviaas method wiadauilsiviilu private 1u class wii class gnay
Ligunsainueinis wia method 16 . .
fauisitszadann class wigunsafiaslifudialalde object uag class gn'lél dovinlving
Bunld method Miaglu class gmiulalld

abstract class 1flu class #'lsigiasivuaniin?lv method nin 4 é2lu class

interface 1sznaulidla AAe abstract method was inner class

class M'Lidnuauniinlvidu method nadAdITuasdasld interface azdiavisznialviilu
abstract class

wuuilniia

Nnntiayariiilugluwsasia asuansdonnuduiusinadulvuily super class wazaiuluu
tilu sub class

HIANT1T  {nang
n@Anw  a1Isd
au Anfnmn
21158 YmAAInNs
it A58
Wa Qn

&uuGI class RumRaisin extends unann class Icecream a1 Useiealasialyiilu
dszlamin Java aausu

RumRaisin scoopl = new RumRaisin();
Icecream scoop2 = new Icecream;
scoop2 = scoopl;

scoopl = scoop2;

scoop2 = new RumRaisin();

scoopl = new Icecream();

a9 diagram Augnedeanuduiusuasnisaranannaauiiuag class Al

UAaINgT
PERRRE

n@Anun

a1

iavlzau
ailnsallssnaanisizau
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savadnisdedannng
savadniseeudnig
ussanin

i innsiu
wntidansidu

4. 'lawaiivnisli method clone() Tuuniiiswadeidag array a9 override method clone()
vWiavinnsas19 object vsiann class Shapes M'léna13tiluunil

5. aufin method withdraw() Aivinnintunisaawduaananiigyd was class Account 7'
naN M luunil Widisuldsunsunasau

6. a1n class Shapes tuunil class ﬁiﬂ"téwmﬁoLLaz"LavJ'ﬁmsrimuwﬁwﬁIm 9 e Aa class
Rectangle avfieru code vl class Rectangle figuugal

7. asaanuuy class Student MiAudiayauasin@nuInendauviondls Taalud sub class i
UnfAnessaulsanes uavssauiliygnn swlddindnmaafies wiauadiau
method Tunsinua wasidinvdayawmaiil AMuualill method toString() Tunn class
dusunisuaavtiayauag object MAnann class Uy q Widiauldsunsunagay

8. avaanuuy class Employee A% sub class flu TempEmployee ua RegularEmponee 1ae
Anualiignitonnaufl 4a uardamdvnuidaduituu v dathTue aoudau method i
vihmsanwanamdvaasgninaau Taainualinsanmaidneuas TempEmployee fiuag
Aududh Tueivin wiaviniau 40 drTuelvidamdraiuily wilowineseuasdnsdneisyan
229U TuefivinAu frugnavilszan (RegularEmployee) agldardaudnniildanas
Tiawniihlaglidrfisdviruiudr Tusaageuiivin asldmafiaua polymorphism 1unis
aanuuy Widiauldsunsunasau

* class Employee aas1ilu abstract class
9. 29151159 class Shapes wa sub class Myna1n Shapes %4 method Tun1sa319 object ann

class wilelvitilu object aandn class wils davuviniugatrelunisase object Circle ann
Square avtdisullsunsunagau
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mnmﬁtﬁmﬁmazwmﬁomﬂﬁ WaYAITAANLULY exception WiafidaninAsAIuANLaLEnIY error
naratinulunis compile uag run Tudsuasu

n&INAUUNHLET Haruagldnsudbe

ANUVNNURY exception
Fansliuaymiuau exception

A5l throws wag try . )
nsaanuuu wasld exception Mdiaudiuiag

o O O O

Tunm Java 1fu exception iHunsuandedvAnusndviiaduluTusunsu dearadlu error wia
wamsalnLidaadivinnidasmsanuquatiiufivas Taavdldlumsidauldsunsuiduu 15
agfavasadavfviunnisalnaravinlildsunsuaasrdumualrlunisvinnu 1 dayagnnwisein
dgud tinvndayalu array aianisld index 7'lifiagase wia dvdvuiraanuinfdu null dusdu
fousiinsniiBnsasaaday error 619 4 wailiianisld if-else wia nsesyadavdu 4 Avinli
Tdsunsuuassvinuldsuiu udagvinli code ravsguatiunawzdifininsiazau error
u1n code a9 fazgfudauinnietiu ua'bilduunaanuinnaglinnagay uazdndu error
wiandl At exception tihaniludrthalunisanazauuazdndy vinlviAansuandiunag
code mmwju"l,mimsu aananauzad code A¥ansiAmAy error mw‘luLSjawuwsamauﬁuuwaau
229 code Vivdavlddnatiu dfimsilasuuilas code luauan dafidndunilsuas exception Ada
vinlinsanadauuazdnduilulaladisianizianzas asefu error Adadu vinlvinsualaluly
atvgneiag uasiilaganni error fiviarnuatasduuy dadau code dunnsasdu'luiduiuud?
TisunsuuadAagliiciiunis compile

s nfluiiagdaeld exception lunisasiagauuavdndu error Tuldsunsugualyl iwsiznsld
exception azRaArldaraTunisdsznanainn vinluldsunsuvinuiias deiuazaasdadula
Tidmsasld exception Tunselluu aene'ls datdrvuaslilsunsui'lidasld exception Aunay
unslddayaudnuuufia 9 wa user dodiaiiiuizalng dusuhusldanarlunsdniudae
n3ld exception ununsasiagauLazdndu Ll Tdsunsuaasnfazidanalunisdssnana
dudu 9 1d

A1s1d exception 1u Java uua“'imﬂm"l,ﬂa%ﬂums‘iuu (throw) A3IANIT error AAadulvidu
fhuaad code Mvinnthiludrunisianisdu error sfu q MAadu 4o code &rufiaznaadniu
(catch)vmums‘iuummu weilaisflui code futlazdasudly error MiAatuaraluiaonisdn
Vit wwalvildsuasuvinousialuléwvingu

iaelinadediayasine q MAaadu error uay exception anndnuaziiunsld exception Tunis
aATIARAULALANIU error wuuwaisyuna gasuladsnuisanazmiaiuldannnivda Java i 9 1
waalu web sit 2av Java ag

Exception Taainfiaziilu object a1n sub class (class 1 class ile) uav class Throwable 7
Java v uay class wdn 9 dav class MAnan class Throwable Taaasetitilu class nanuag
class 7ilu class lawzuasn1sann1sAu error Aa class Error uag class Exception (awii 7.1)
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A

Throwable

A

Error Exception

Other sub classes Other sub classes

AW 7.1 Class Throwable wag sub classes

TaaAsaanuuunasy Java m"l,:imlsﬁw catch error ﬁ&ﬁmﬁumnmsmsuaaawap class Error
w5 error MAadiuaziu error A Taavirldagliiadiu (vialidmainasiin) defiadanu class
#fa ThreadDeath LinkageError uag VirtualMachineError is1agaglaitinliduanadu class Weau
Nitabry! m“l,umm'sama“un“lm error MAnduilldinunse uavdasldnisasradavatnsazidaniy
error MAndiu (winvgaanTelulain error Anashitintiufuis)

1zINgAIaLNIsTE exception Tunisannsiu error AAatululisunsuuaas fatlsunsu
fAlatinvsia’luil

//ThrowException.java

class ThrowException {
public static void main (String[] args) throws Exception {
int number = 10;
int divider = 0;

System.out.println("Divide " + number + " by " + divider);
int result = number / divider;
System.out.println("Result is " + result);

Tusunsudatoduuuiivinnns throw exception gaiflu exception MAndulunaziiTusunsu
Aavlasunisdszanana (Ldu asmwsdaiaaniu int ¢ae 0 - mm‘ta“lvi error umwuu) Tusunsu
fatvaannlildvinnsdniula 9 vinudilawiznisasiaay error AAatiuvintu defiiuain
nadwsuadns run i

Divide 10 by O
java.lang.ArithmeticException: / by zero
at ThrowException.main (ThrowException.java:10)

azwiudi Java azdasliiisiin error Adatiuilu error ufia'luu (ArithmeticException) Aweneny
s int 6he 0 wianAuuaniAatiuluussiafiinls uavantuAgfinisvineu

fnmnimsasnsnazidly wiavinnisla q dnatrniledu error MAaduidasld try uay
catch sadatdnvsalilil
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//TryAndCatchExamplel.java
//adopted from Ivor Horton's

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

int numberl = 15;
int number2 = 0;
try {

System.out.println("Try to divide by zero in
a try block.");
int result = numberl / number2;
System.out.println("Leaving a try block.");
}

catch (ArithmeticException ex) {
System.out.println ("Exception caught in a catch block.");

}

System.out.println ("After a try block.");

Tilsunsu TryAndCatchExamplel.java flutisunsuéatitanisld try uay catch Tunisdanisiu
AN91s int éae 0 (151azlaildinng throws exception widlaufudiatinusn) tAvualni numberl
figilu 15 uaz number2 fianilu 0 wiausAualni

result = numberl / number2;

1u block aav try i’ioﬂsz‘iﬂmﬁonanazﬂﬂjﬁltﬁmmﬂﬂu exception "€ block uav catch wazlu
block wav catch 11azadneine exception N%ia ArithmaticException ts'lai'ldvinazlsunnunaliada
AsuaavdiamuINinsandu error NAAWETLAINNATT run Aa

Try to divide by zero in a try block.
Exception caught in a catch block.
After a try block.

ANANRINET L6 code ﬁlé%’nmsﬂszmawaﬁa Usylaaiiaglu block uay try 2 Usylaausn
Taaawizlsylaandas Nvintinsdszananseiaalilde block uav catch vinlndssTaananu'lile
Funsdszanana uwasuavainlsznanadsslaaviaglu block 2av catch udy nsdszanana
UselaagavinaNnaiuvia block uav catch IoiAinziu

wsnsald fauals ex ﬁLgﬁ"Léﬂs::mﬂ‘;u parameter list uav method catch() udavdvdiamui
lvuantfendu error NiAadiu sranstindssiansialiliilu block aav catch

System.out.println (ex.getMessage()) ;
ex.printStackTrace () ;

ssTamusnizanld method getMessage() Adatiuvinnsuaasna'lifoniinna drulszlanfiaas
dlumsasagaufeiinnuas error Aiatiu foriugaalviiuainnis run Tlsunsudnafondeann
nstl&auuiag code Tu block uag catch

Try to divide by zero in a try block.
Exception caught in a catch block.

/ by zero
java.lang.ArithmeticException: / by zero
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at TryAndCatchExamplel.main (TryAndCatchExamplel.java:11)

After a try block.

m“l,m'u,ﬂuma.,maouamwamnmmu”tﬂﬂmmaa mu“mmu,a'ruauammuauﬂuﬂsﬂuﬁumams
asIaRaudv error AAaduvintutas aomdmmmmmaommnna AMIRTIARAVLALEATY error 7
aaLindiu

Java Aviualyi try uae catch flunasgiu 'liausariazuan block gavaanannduld d1us
AvuaWifidsylamaylsAlddniseTaanilosznine block a9 try uay catch Tusunsuuagisay
compile Lisinu §adatnffinsANsyTanseing block eaaail

System.out.println("Leaving a try block.");
}
System.out.pritnln("In between try and catch blocks.");
catch (ArithmeticException ex) {

3

@131 compile 19313g16 error Uil

TryAndCatchExamplel.java:9: 'try' without 'catch' or 'finally'
try {

TryAndCatchExamplel.java:15: 'catch' without 'try'
catch (ArithmeticException ex) {

A

2 errors

fratinen1sld try uay catch 7 classic ndundlofida n1sld try wag catch u loop feshating
sia'laldl

//TryAndCatchExample2.java
//adopted from Ivor Horton's

class TryAndCatchExample2 {
public static void main(String[] args) {

int number = 10;
for (int index = 5; index >= -1; index—--)
try {
System.out.println("try block: index = " + index);

int result = number / index;
System.out.println("Leaving a try block.");
}
catch (ArithmeticException e) {
System.out.println ("Exception caught in
a catch block.");
System.out.println (e.getMessage());
e.printStackTrace () ;

System.out.println ("After a try and catch blocks.");
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Aauagadunafivn15vinouzaIfl’ 1Usunsu 1 uNgRAdNsn'lédann1s run

try block:

Leaving a

try block:

Leaving a

try block:

Leaving a

try block:

Leaving a

try block:

Leaving a

try block:

Exception
/ by zero

java.lang.

index = 5
try block.
index = 4
try block.
index = 3
try block.
index = 2
try block.
index = 1
try block.
index = 0
caught in a catch block.

ArithmeticException: / by zero

at TryAndCatchExample2.main (TryAndCatchExample2.java:11l)

try block:

Leaving a

index = -1
try block.

After a try and catch blocks.

ls¥1aalu block wav try azgailszananaaunii a1uavg index agiilu 0 F9aznsziaalililszanana

ﬂssiuﬂﬁagilu block av catch Mé”amnﬁuﬁna"y”mﬁszmawaﬂsﬂuﬂﬁmﬁaagﬂu block aav try
wavdsylaanatvinagalullsunsu dndsglannile

i ldinninadanagaasnielunisdanisiu error mausnéa ain1svineu (terminate)
229 TUsunsu vida code druifu q Avinlvihia error via meiaas dodlumodanivinlildsunsy
w3a code a’huuu 9 nauldsunisdssananalu (resumption) Wosasigiilunsanasauuazdndu
error Aidwadu WollAduagfudnwaizuasouivinay aavngatnedndnduniolunsld class
NumberFormatException Tun1séindu error

//NumFormatException.java
import Jjava.lang.Integer;
class NumFormatException {

public static void main (Stringl[]
int inputNum, sum = 0;

args) A

//reading input from argument list

//only those in [0..9]
for(int 1 = 0; 1 < args.length; i++) {
try {
inputNum = Integer.parselnt(args([i]);

sum += inputNum;
}
//ignore input that's not a number
catch (NumberFormatException e) {
e.printStackTrace (System.out) ;
}
}

System.out.println("Sum is " + sum);

A mualiTdsunsuaasudiayaain command line argument doifludgnsiaani Jlila
dayamundeiianasTisunsy (QaANARWENIS run) 1AgvinNIsTNATINTIRILR AT
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mumaumw‘hjmwa‘la Aa nailu <enter> navanlddamuauwala Tu catch block 1sdndu
e NumberFormatException ﬁoa“"lnﬂamnﬂanamtmm"l,n“lﬁmtaﬂmﬂu int u,a“‘mnﬂsamaa
waummnu‘iﬂsunsmuaoﬂuaaam"tﬂ‘tum‘tﬂ u,a.,mmwa'samawauamanmmuu Fortuana'ls
Gnua9il

>java NumFormatException 1 2 3 4 p 5 6
java.lang.NumberFormatException: For input string: "p"

at
java.lang.NumberFormatException.forInputString (NumberFormatException.
Jjava:48)

at java.lang.Integer.parselnt (Integer.java:426)

at java.lang.Integer.parselnt (Integer.java:476)

at NumFormatException.main (NumFormatException.java:12)
Sum is 21

Tun1sa519 block &wsunas catch error AAaduis hisiluiiagéaed catch block e block
w6ien anaflinnnianile catch block 1éuadidawiiin n1s catch exception davvinann sub class
aan'luun super class fiaguudrinsaniIulunana 9 block analtAndu 1aiu

try {

}

catch (Exception e) {

}

catch (ArithmeticException ex) {

}

\flavanni class ArithmeticException 1flu class ALAauna1n class Exception ﬁoﬁy error M
tAnfiuAazgnandulu catch block vivunus nseindulu catch block MaasiehiiAndiu

a

1INaaYndiatnensdndu error usluuuiifug
//MultipleCatches.java

class MultipleCatches {
public static void main (String[] args) {
//force divide by zero at index = 2
int []lnumber = {1, 2, 0, 4};
int num = 12;

//force array index out of bound at index = 4
for(int 1 = 0; 1 < number.length + 1; i++) {
try {
num /= number[i];
System.out.println ("result = " + num);

}
catch (ArithmeticException e) {
System.out.println("error message: " +
e.getMessage () )
e.printStackTrace () ;
}
catch (ArrayIndexOutOfBoundsException e) {

Madnaaufeafasha Inenduvidsinasu



unil 7 AMIaTARaULRLANTU error (Exceptions) 194

Gududu Java

System.out.println("error message: " +
e.getMessage () ) ;
e.printStackTrace () ;

}
System.out.println ("After a for loop.");

WdavnsTavasuviLia error davatinvha wiseadud uazidiw index uav array ﬁiﬁﬁagi
a3 TaaAamualvidayan index = 2 fisiugue uazli for loop vinvutAuluuiieass a1s run
Tsunsudnadvuadnvinlviia nadawsavilda

result 12
result = 6

error message: / by zero
java.lang.ArithmeticException: / by zero
at MultipleCatches.main (MultipleCatches.java:11)

result =1

error message: 4
java.lang.ArrayIndexOutOfBoundsException: 4
at MultipleCatches.main (MultipleCatches.java:11)

After a for loop.

aztﬁu‘jjiﬂmnsmaomﬁnﬁn error Laauiiindela’l Msmselagusd waznisanvde index uav
array "'lifiagias9 gnein'liivaae? dnflunsianisiidunswannidsunsuasd q saevinud
AsanAulile mmaouﬂ's"mumsau 9 °lun‘15m‘l1niﬂstl,nsuma'\u"l,mamoimsu LRLATLUIUANT
Iansdu error MitAndiufdasfianududauindu

Java fofl block 8n block wilg7ia1l3 catch error AAndiu Adioiiu block gavinauasns catch
anua Taadual block fifitiain finally

Finally \flunséindu error gavinzuasnisdnvionua deidu finally azag@aulilduanain block
gavineuav catch block Wonum 5azuanaliig dranisuan finally 1ty block gavinalu
fatnenauniing aotl

}

catch (ArrayIndexOutOfBoundsException e) {
System.out.println ("error message: " + e.getMessage());
e.printStackTrace () ;

}

finally {
System.out.println("In finally block.");

P
=

finally block 7istiaggnilszananataua ‘BilnaylsasiAndufaiulu block du q Aauniin &
fathuasnadnsAuaasligurodud
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at MultipleCatches.main (MultipleCatches.java:13)
In finally block.
After a for loop.

Taavirldwiinfivdnaas finally aziflunisiiunine code 17‘i‘1ﬂ51,|,nsuéaamsﬂszmawa 1y Astle
a'lWd)dauaanann &1 method main() waznduaanldgszuulunga

//ThrowsWithTry.java

import java.io.*;
import java.lang.Integer;

class ThrowsWithTry {
public static void main(String[] args) throws IOException {
BufferedReader buffer;
InputStreamReader isr;
String input;
int first, divider;

//keep looping until error occur

while (true) {
System.out.print ("Enter a number: ");
isr = new InputStreamReader (System.in);
buffer = new BufferedReader (isr);

//get first number
input = buffer.readLine();
first Integer.parselnt (input) ;

//get second number

System.out.print ("Enter a divider: ");
input = buffer.readLine();

divider = Integer.parselnt (input) ;

try {
double result = first / divider;
System.out.println ("Result = " + result);
}
catch (ArithmeticException e) {
System.out.println ("Exception: " + e.getMessagel());
e.printStackTrace () ;

Tulsunsu ThrowsWithTry.java (HuTdsunsuiidasnisuanenisld throws wae try — catch augiu
Taadldsunsuiasagrvinnsarutayasgagaliain keyboard ﬁonmuﬂ‘luﬂagamwaommu int
LALILVINNITUINAANSURINTINTHaYafILsn Aadiayadifidaay

‘iﬂmﬂsua:ﬁv]qmmsﬁwmuﬁm‘aLﬁammaﬁagamamjﬁuam warazvinnsiasdndiayadifigasuag
asmsfiailugue wadwsn'lagannnis run da

Enter a number: 23
Enter a divider: 5
Result = 4.0

Enter a number: 56
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Enter a divider: O
Exception: / by zero
java.lang.ArithmeticException: / by zero
at ThrowsWithTry.main (ThrowsWithTry.java:27)
Enter a number: 12
Enter a divider: 3
Result = 4.0
Enter a number: pop
Exception in thread "main" java.lang.NumberFormatException: For input
string: "pop"
at
java.lang.NumberFormatException.forInputString (NumberFormatException.
java:48)
at java.lang.Integer.parselnt (Integer.java:426)
at java.lang.Integer.parselnt (Integer.java:476)
at ThrowsWithTry.main (ThrowsWithTry.java:20)

mnwaa”yﬁm"tmavmmﬂﬂmnswamsmw\laomumsmsmﬂﬂuﬂ wazugaindaya‘lila int (Tu
catvlfldlaa13n "pop”) Tusunsuaasisazvinnulilizas 9 fililddayanigndanui
Tsunsuldimua'ls uafilildnisanasgauifivinlsin mmmaomsmaunanw‘lmwaua"l,u
gndiav uarlilddayaluiinfsasudly code rasisvisasiumsviniui dGearavinlédod

//ThrowsWithTryl.java

import java.io.*;
import java.lang.Integer;

class ThrowsWithTryl {
public static void main(String[] args) throws IOException {
BufferedReader buffer;
InputStreamReader isr;
String input;
int first = 0, divider = 0;

while (true) {
System.out.print ("Enter a number: ");
isr = new InputStreamReader (System.in);
buffer = new BufferedReader (isr);

//get first number
input = buffer.readLine();
first readInt (input) ;

//get second number only if first number is valid
if (first != -1) {

System.out.print ("Enter a divider: ");

input = buffer.readLine();

divider = readInt (input);

}

//perform division if both numbers are valid

if (first != -1 && divider != -1) {
try {
double result = first / divider;
System.out.println ("Result = " + result);

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

}

//method to convert an int from a string
public static int readInt (String in) throws IOException {
try {
int num = Integer.parselnt (in);
return num;
}
catch (NumberFormatException e) {
System.out.println ("Exception caught: " + e.getMessage());
return -1;

1wléiEiau method readInt() dvsunisilaau string #Aduann buffer Wiy int TaasL6ild try
uay catch lunisanagauuardndu error anaiaduannnmsiddayafawaiailaraiinduuas
Jld wassAvualidean -1 nanaan“tﬂma‘tmﬂumnan’tu code Tu while loop 3diaya'lii
gnsiay tanisavlalidasarudayadnaasy Tusruuag code Tu while loop 15lavinns
wldauuilasnisaru uas msdszananalvidu

//get second number only if first number is valid

if (first != -1) {
System.out.print ("Enter a divider: ");
input = buffer.readLine();
divider = readInt (input);

}

//perform division if both numbers are valid

if (first != -1 && divider != -1) {
try {
double result = first / divider;
System.out.println ("Result = " + result);

}

catch (ArithmeticException e) {
System.out.println ("Exception: " + e.getMessage());
e.printStackTrace () ;

‘T,ﬂsunsuwaam:wvhmsﬂssmamaﬁwﬁa:gaﬁoaamﬂum"auaﬁQnsﬁao ﬁaﬁumﬁorﬁaomms
asradawd first uag divider fidignaasuialidianisasiagaudy -1 wdianzauudlé
dayangnead 1Aazrinnsdsyunanadiayaivdgad RaINIQNAANSAU

Enter a number: 23

Enter a divider: 3

Result = 7.0

Enter a number: p

Exception caught: For input string: "p"
Enter a number: 3

Enter a divider: p

Exception caught: For input string: "p"
Enter a number: 32

Enter a divider: O
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Exception: / by zero
java.lang.ArithmeticException: / by zero
at ThrowsWithTryl.main (ThrowsWithTry.java:34)
Enter a number: -1
Enter a number: Exception caught: null
Enter a number:

aniuldinTlsunsuzassvinuldanenlaaelali Aa anasavdayarioaas wianovinnms
Usznanaddayarivaasgnaag farumisdoinaiail Tusuasucmadvildehiguusaliaaiiben
doaziiuldannnmsiddayaiiiu -1 vivlu? wiandufisde'bisnunsaaanannTdsuasule d1%aild
Ay <crtl> + ¢

TunsidiauTisunsuiidagsasiunisvivuifinsesagauialiiaanugadasdu idag
Arflvdeiiadavaradu velinduagAudnwazaasunindasdaullsunsusasiy lalsunsy
dathvuasndasnisudasivitiufemsanadauuasdndy error uasuAlulussduniiowiniu
aorugrliaudeliuldugasdionisudlaivnue twssdadivuauaganude ludaiauy

A15&5719 exception duunlafiae

Java sauliisasne exception ﬁum‘lﬁﬁuiﬂﬂmsumo 9 ﬁtj']ﬁm']mauﬁuﬁauamaazha“lﬁﬁu
{1l drunndl error Wiediu iy MswsdagudisladauivunAauning isaiadasnisuan

suasdaaliuinnindunagli asldldsunsumsmsdiagudaifinnsdaunlasunsadine iy
fdratvea’ly

//TestInputValidation.java

import Jjava.io.*;
import java.lang.Integer;

class TestInputValidation {
public static void main(String[] args) throws Exception {
BufferedReader buffer;
InputStreamReader isr;
String input;
int first, divider;

while (true) {
//get first number
first = readInt():;

//get second number only if first number is valid
divider = readInt();

//perform division if both numbers are valid

try {

//calling method divide ()
int result = divide(first,divider);
System.out.println ("Result = " + result);

}

//catching user defined exception

catch (ZeroDivideException e) {
e.printStackTrace (System.err) ;

//method to get an int from the keyboard
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public static int readInt () throws Exception {
BufferedReader buffer;
InputStreamReader isr;
String input = null;
int result = 0;
boolean ok = false;

isr = new InputStreamReader (System.in);
buffer = new BufferedReader (isr);
//keep looping until user enter an int
while (!ok) {

System.out.print ("Enter a number: ");
try {

input = buffer.readLine();

result = Integer.parselnt (input) ;

ok = true;

}

catch (NumberFormatException e) {
System.out.println (e.getMessage());
e.printStackTrace (System.err) ;

}

return result;

}

//method to divide first number by the second number
public static int divide(int first, int second)
throws ZeroDivideException {
int result;
try {
result = first / second;
}
catch (ArithmeticException e) {
throw new ZeroDivideException(); //throw new exception
}

return result;

}

w1l dauTusunsunaunindinawasualstunisiazaudayalvigndas wianisuansdenis
tlisu exception fduanldia 1BuMaNsa519 method readInt() duuntui Taaninua v 4
davladayaliignday d1ligaAaziunduldanulniauninagle

Dee

Method ﬁ)ﬁaaoﬁtswaéwﬁumﬁa method divide() 7%u parameter 2 6 vijuﬁwﬁ“lumsms
AauaLsndafmLaufINaay Analu method divide() fis1agandu error MAATUKNIUNIY
ArithmeticException @8 n1s throw exception #its1la&5192uLtag alad

catch (ArithmeticException e) {
throw new ZeroDivideException(); //throw new exception

}

usifaufisazidunld exception Miflisdasas1e code amsu exception (@adau Gois'lé
aamgnn‘lmﬂumsﬁnﬁfnLmno'm 9 Aan15&319 class ZeroDivideException ann class Exception
vanazlinsunsanagladunsdianaanaauiitain class Exception tsfinuuali code uag
class ZeroDivideException figvil

|//ZeroDivideException.java

Madnaaufeafasha Inenduvidsinasu



unil 7 AMIaTARaULRLANTU error (Exceptions) 200

Gududu Java

class ZeroDivideException extends Exception {

//default constructor
ZeroDivideException () {
super ("divide by zero"); //call super class' constructor

}

ZeroDivideException (String message) {
super (message) ;

}

w'lilévinarlsunn'ldadnGanld constructor uav class Exception sadfiamnuiiisdasnisli
sngunn error MfiLAadiu (divide by zero)

Aalud? method main() 1a9 code ruiaddeayda

try {
//calling method divide ()
int result = divide (first,divider);
System.out.println ("Result = " + result);
}
//catching user defined exception
catch (ZeroDivideException e) {
e.printStackTrace (System.err) ;

}

1511380 method d|V|de() aalu try wagdmnnasmsiiadiug error nunaunnwiu catch block
Ml6Eandn object #i3nan class ZeroDivideException isnldasediu ndeanniiaas run g
1 ldnadwsaot

Enter a number: 45
Enter a number: 36
Result =1
Enter a number:
Enter a number: 3
Result = 0
Enter a number: pop
For input string: "pop"
java.lang.NumberFormatException: For input string: "pop"

at
java.lang.NumberFormatException.forInputString (NumberFormatException.
Jjava:48)

(@)

at java.lang.Integer.parselnt (Integer.java:426)
at java.lang.Integer.parselnt (Integer.java:476)
at TestInputValidation.readInt (TestInputValidation.java:47)
at TestInputValidation.main (TestInputValidation.java:16)
Enter a number: 3
Enter a number: O
ZeroDivideException: divide by zero
at TestInputValidation.divide (TestInputValidation.java:64)
at TestInputValidation.main (TestInputValidation.java:23)

Enter a number: null (15122nNATUSWATNEIEASAR <crtl> + c b siwnedl)
java.lang.NumberFormatException: null

at java.lang.Integer.parselnt (Integer.java:394)

at java.lang.Integer.parselnt (Integer.java:476)
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at TestInputValidation.readInt (TestInputValidation.java:47)
at TestInputValidation.main (TestInputValidation.java:16)
Enter a number:

waa"wﬁﬁ“l,ﬁﬁn‘]u“l,ﬂmuﬁmﬂ,éﬂm”l,i #a error gaanIulIldnue farumsdarnaaraintadold
loop Tu method main() éeuunisaanan loop Adasli <crtl> + c wflaudn vinlvinsdndu
error MtAnZiunsegavinanauaananilsunsy

5nmuuﬁaﬁumuh‘luiﬂmnsmapmf‘\ﬁa AsRviamIuLanfivsuazlaaauasy error HIUNIY
System.err giatfludndasnientiei Java Alildsdmsunsdedayainbilddayalnfiaannie

wihaa fowindayaazaanliiierfuusdasmenisadeaan Biwdsiaudy snvaduiuia
Walviinnsuanuay error aananndiayandanaansdnfinasllsunsy

g andndiationile
//CheckRange. java
import java.lang.Integer;

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

try {
//getting input from argument list
int first = Integer.parselnt(args([0]);
int second = Integer.parselnt(args([l]);

int third = Integer.parselnt(args[2]);

//check if the third input is between first and second
checked (first, second, third);
System.out.println ("Number " + third +
" is in the given range");

}

catch (OutOfRangeException e) {
e.printStackTrace (System.err) ;

}

}

//method to validate range
public static void checked(int start, int stop, int num) throws
OutOfRangeException {
if (num < start) {
String errMsg = new String(num + " < " + start);
throw new OutOfRangeException (errMsg, start, stop);
}
if (num > stop) {
String errMsg = new String(num + " > " + stop);
throw new OutOfRangeException(errMsg, start, stop);

}

Tdsunsudatnsiiudiayarinunie argument list Alugauaiud Taaagvinnsasagauin

fudiniamuagssnitsimusnuazdifigaswia’lai 61y throw exception
OutOfRangeException A'ledieudiu ¢ail

//0utOfRangeException. java
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public class OutOfRangeException extends Exception {
//default constructor
OutOfRangeException () {}

//constructor
OutOfRangekxception (String message, int p, int q) {
super (message) ;

}

mmu‘;ﬂmmmu‘mmu,mma.,vmnhi super class constructor T9vineulin unnandeu
code fuan doflugeiivinlvinsaanuuuadshdu wiaweiaudedefitiouands error
vinduinfluagisvinduias annn1s run nadwiiiléda

>java CheckRange 12 45 569

OutOfRangeException: 569 > 45
at CheckRange.checked (CheckRange.java:31)
at CheckRange.main (CheckRange.java:15);

E:\bc221Book\source>java CheckRange 12 45 2
OutOfRangeException: 2 < 12
at CheckRange.checked (CheckRange.java:27)
at CheckRange.main (CheckRange.java:15)

E:\bc221Book\source>java CheckRange 12 45 15
Number 15 is in the given range

sqd

s diauTdsunsuidtu HLiiauazeavetiofiv error Aanaintiuluidsunsy Geldutivaaniu
gavanuaziva Aa error Aldsunsuaslifimoudlalé da aguantuilanisniuauual
fWeunTalsunsu 1y error mnm:nnuummmaﬂnwatwm & error anauvzuomwmﬂu
Tisunsudasasiagaunia error Ainnau run Tusunsu ttu error AIAMTMTAIBEUL NISLEIMN
Index wav array N'Lifiaga3y asilaudayainbigniunfiaficasnis atrefiilugiu

Exception 1 Java filvifiatiunnwaauais u,azmnwaﬁazﬁ'un“lﬁ"tmﬁanmnnjmiﬂaomnﬁuu .
Tsunsu udduiisuTdsunsuldwannTdsunsuilianunsalid exception 7 Java flviAanunsaf
azaanuuu exception duuldagle

unsén error Sugilinua1adsi exception Auanlilunnsendu error tag'lé otiAduasfu
dnerazuagaunfiliauilsunsuidevionunag Taassdudidenidavarsarfiolunisasiadu error
Aa

Exception «fudaedife error AiAaTuTusunsu

Exception Lﬂu object mnmm:nn class Throwable

IEINsafay (3unlif exception 7iunann Java Taaase vda a5efiuanldag
d6iagn1siavauan exceptlon Tu method s daviiau code Tu try block waylisiui
az6iavdl try block taenile block winifu a1afiunnnitvie block ‘16 .

Code M1#lunsmiuan wia ui'ly exception azaasvinlu catch block Mianunay try block
Wuiiuazlunile try block isaunsanasfi catch block annniamtiacale

v' Finally iflu block vinaga#iatlu try Taasia'ldazld finally block Tuaisiiuninanisvineunag
Tdsunsy vy astalwa

AR NN

(\
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uuuilniia

1. aodiautdsunsuiisuiiayaann keyboard wwwieidly int wintfulvild exception Tunsdndu

error Mg lda1aldfia 1y ldddnes Wuaaviiaanuilasiuiiglildfia

2. audfuilselisunsudid@iaudiuludandds Taaiunsanasaun lisudiauisiningud

3. aw‘l‘uuu‘iﬂsunsuﬁ%uﬁmgaa'm keyboard ifudiauaudd 1aaivuali GTpLLsmﬂuam’%'usﬁu
cingadilu 3aau uavaruavasd Celsius uazdrnaruiludrdinuanisiiua (step) 1
Tusunsuvinnisanuaann asen Fahrenheit audayanaviualilugasiiusn uaslnvinng
RNAuauAItatiayadI NN AusatInaansnuaadligil

>java Temperature 0 100 10

CELSIUS FAHRENHEIT

0 32.0
10 50.0
20 68.0
30 86.0
40 104.0
50 122.0
60 140.0
70 158.0
80 176.0
90 194.0
100 212.0

Wivinnsasaday wardndu error Aanaiatiuainnsiaddayai'ligndas 1y Aruasnsiin
tHudaaniiaaniigue (negative number) ABuAY INANTIAIFATING LazAUIUtayaT
i fdunubiasuaunniiua fativuag error NAaliu

>java Temperature 0 100 -5
3rd arg < 0 NUMBER = -5

>java Temperature 40 20 5
Ordering Err FIRST = 40 SECOND = 20

>java Temperature 10 40
java.lang.ArrayIndexOutOfBoundsException:
at Temperature.main (Temperature.java:41l)

4. udiauTdsunsuiineizas m” Taadvualviie m uag n a1 command line argument
list Wivinnsesiadauwazandu error na 9 nseina1vinlitlsunsuluvineu

5. avdfuilg9 class Account ‘vlutumﬁ'vin‘tﬁﬁn'\smsqaaam,l,a;ﬁnﬁn error ﬁaﬁmﬁ@ﬁuiums aau
Wu dnkdu uae Aeaanida 61 method 1a 9 Nvinutingnad sl Widdiaudulvi wsanne
Wauldsunsuneasay

o

6. awdFulseTisunsuludia 15a wile wae i1 wunivin Widnsanagauwazdndu error wiay

Mnatiauldsunsunasay
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uuniudaiisnazwaionisaiu wasdaudiayanunig stream viatasnenmsaviiaya 15naggde
38117 ATTLIUATENY 9 AAedasAudayaudn waznsurdiayaaan

ndINALUNTHLET faruazldnsube

AR stream

Class 619 9 7 Java filvilunisdssunanacie stream
138519 directory

3519 file ansilauasile file nnsaruuasiliau file
danane19sedng text file wag binary file

O O O O O

unsvihudendasduindlu Java fuavdasvindunig stream doiiludiwnuzasailnsaii
i (input) wiadvaan (output) daya & usadisy wazatudayaniunie stream éoa
38015619 9 Tusduuusing 9 fu 1y audiayaann keyboard fiasniiadidnes wiadiay 10 byte

Taavialil dayandinazanann keyboard wihaauanansas (disk) vda adnsaidu q v ;
scanner light-pen memory-card ualaadiuluajuaaninazunain keyboard uag disk Tuuniiisias
lifadnsalvivdasildnanan iudasmendnlunsindrdaya uazaslddasmedsaanifiaesas
n9Aa aa (monitor) way ta3asAuwW (printer)

sUuwuuNusunasiayati Java s3nfataasdnwaz@a binary streams uay character streams 49
fianuuandwdulusdunuuasnisiaiu dusdaudayaiding stream Taadisuiiag byte vda 7
aynana 9 byte 1BGantayamaiiiin binary data msiisuazhifinszununisaulaungeiien (1
nmsuldsudayalviadlupluuuaunaunsiaiy) dayaazgnaiing stream euidsingaglu
memory (2t 61 memory fudiiAudiayanidudiauat diaunaifiazgageiding streams aui
1s7ng9Tu memory

lumsiAudiayadiilu character streams ‘ﬁu‘imuﬁﬂ;]asmﬁnﬁauaﬁLﬂuﬁ’aé’nm (text) 13zl
character streams Tunisanulnadfiiu text dauasgliuludazgauldauliaglugluuui Java
laAvualiu nsatumiaudianisli character streams tHunszanunsegsennunn Lwszs6iag
Fhdmdnwsifludunusasdiauiuliafdidneslunisiu wiu dusdediaa 17 sume
character stream @datauflazgnid@sulvitiluan ASCII 2a9 '1' uay '7' wia 0x310x37 (taug1u 16)
uazgauuAINTdauRY 727 8ndrlu stream wasinAagiidayaiiiu 0x310x370x370x320x37 N5

'
a o =2

drusiauegasdiaanuagvinlaannunawsigi bisinagdasaudidnwsiazasifivazladaya
ngndagniiadun’laiaul’

1w ldnsuudin Java tiudiayalugduuunas Unicode Fotfulunmsiisudiayaiding stream u
suuuvaag character dayaazgnildau (laadaludd) Wiadlugluuuaasnisiiu (local code)
aufitedasiulday wiuduedasaasnldme naduawivdn suuuaasnisiiufaziilu code
wavne g (Java BBansyuuilin localization) Tunisatudiayailu Java azildaudayangn
YaAuluguuuuas local code tviiilu Unicode Aau Tasasludrlunisidisunazaiuiu Java ag
ulaaudiayalviilu Unicode &runmsdacAutiuazdaiiulusduuuaasnvilddagiuniag
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mazm@@har;mﬁll,?’i;nﬁaoﬁu“l,wa’ Tunana 9 gﬂtmmﬁqﬁﬂmﬁmmmLﬁﬂaﬁﬁﬁ‘n'\s Uy
AsZUNUATSENY 9 MAendaddy input way output IAzBRAUMaEAITATIARALdaYRETY 9
e AulWa annTisunsu FileInfo.java

//FileInfo.java
import java.io.*;

class FileInfo {
public static void main(String[] args) {
//get path from command-line argument
File path = new File(args[0]);

//display some info. about this file
if (path.exists ()) |
System.out.println(path + " does exist.");
System.out.println ("Readable "+
statusOk (path.canRead()));
System.out.println ("Writable "4
statusOk (path.canWrite()));
System.out.println ("Directory? : " +
statusOk (path.isDirectory()));
System.out.println("File? HEEAE S
statusOk (path.isFile()));
System.out.println ("Hidden? "4+
statusOk (path.isHidden())) ;
}
else {
System.out.println(path + " does not exist.");

}

//return "Yes" or "No"
public static String statusOk (boolean yes) {
return yes ? "Yes" : "No";
}
}

‘iﬂmnsm‘%uﬁuémmsaéw object path an class File éadiayaisnann command-line
argument dvatilugilwuy

e:\bc221Book\source
e:\bc221Book\source

\source
\bc221Book\source\FileInfo.java

fratvdasfusnaglustuuuizunii absolute path srusasdigavinaag usluuiizanin
relative path

absolute path Lﬂumsﬁmumﬁu}ﬁwémmé“m:rsmao drive &7u relative path aghifinsAviua
ddnwsuay drive wsinsvinunvvuaazagnnalu directory 1u 9 fusatdNaaNSEUaINT run

=

>java FileInfo \bc221Book
\bc221Book does exist.
Readable : Yes
Writable : Yes
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Directory? : Yes
File? : No
Hidden? : No

>java FileInfo \bc221Book\source\FileInfo.java
\bc221Book\source\FileInfo.java does exist.

Readable : Yes
Writable : Yes
Directory? : No
File? : Yes
Hidden? : No

>java FileInfo \bc221Book\FileInfo.java
\bc221Book\FileInfo.java does not exist.

wadwsuasnis run Wasnua¥ald relative path iilugiiivuanisdum directory uag file du
wadwsauaitilunisiduniann absolute path

E:\bc221Book\source>java FileInfo e:\bc221Book\source\FileInfo.Jjava
e:\bc221Book\source\FileInfo.java does exist.

Readable : Yes
Writable : Yes
Directory? : No
File? : Yes
Hidden? : No

13anld method Aftaglu class File Tumsasiadaudayauas file Iuilu file Snwagluvu daya
wwzda ay'ls A file tu Java dwiluldaasadng da file Adudayadisld (via szuuld) uaz
file My file wiasanin directory (w3a folder)

Java £feil method ﬁiﬁjlun'lsmiaaaanﬁmgamao file 8nvanad 1azaasli method wianiily
Tdsunsudratngsialalil

//FileInfol.java

import java.io.*;
import java.util.Date;

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

//explain how to use if no argument is given

if (args.length < 1) {
System.out.println ("Usage: FileInfol file-name");
System.exit (1) ;

}

//display information about this file

echoFileInfo (new File(args[0]));

private static void echoFilelInfo(File file) {
//display if file is a file or a directory
if(file.isFile())
System.out.println("\n" + file + " is a file.");

if(file.isDirectory()) {
String []list = file.list();
System.out.println("\n" + file + " is a directory.");
System.out.println ("There are " + list.length +

" items in this directory.");
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}

//lastModifeid () returns amount of milliseconds the file
//was last modified, e.g. 1045375241775 since

//January 1, 1970, 00:00:00 GMT. We have to create a date
//object from this data.

long lastModified = file.lastModified();

Date dateModified = new Date(lastModified) ;

//display information about this file

System.out.println (

"Absolute path: " + file.getAbsolutePath() +
"\n Name: " + file.getName () +

"\n Parent: " + file.getParent() +

"\n Path: " + file.getPath() +

"\n Length: "™ + file.length() +

"\n Last modified: " + dateModified);

Tulsunsu FileInfol.java Banli method 5 dlunisudnsdiayauaslWaiiinualv (N"\umo
command-line argument) doflunsBenlileanse wazhifianugeennlunisidanli § method
Waeddeviniuiisdastlsulsonadwsi method diideanls method 7AinilAa lastModified()

lastModified() agaoAfifizfiaiilu long Afludrzas Suwaznailudladunsiuldaunlanis
gavinalusduuvaas millisecond wiiu 1045375241775 Giawshisgusavanlainduiunwinls
natagls wydasldarilunisaste Juliuluirirunie class Date 6l

long lastModified = file.lastModified();
Date dateModified new Date (lastModified);

ndsnnfunfudaonaaanniaviinag detuaasviguiudarodruaoi
>java FileInfol e:\bc221Book\source

e:\bc221Book\source is a directory.
There are 328 items in this directory.
Absolute path: e:\bc221Book\source
Name: source
Parent: e:\bc221Book
Path: e:\bc221Book\source
Length: 0
Last modified: Wed Feb 26 07:47:48 GMT+07:00 2003

>java FilelInfol FileInfol.java

FileInfol.java is a file.
Absolute path: E:\b221Book\source\FileInfol.java
Name: FileInfol.java
Parent: null
Path: FileInfol.java
Length: 1236
Last modified: Tue Feb 25 14:06:13 GMT+07:00 2003

>java FileInfol
Usage: FileInfol file-name

fratvsaliiiluldsunsuiluansaasidanuas directory InsenavludlalWs wia sub-
directory ag'lsiing
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//DirListing.java
//adopted from Bruce Eckel's

import Jjava.io.*;
import Jjava.util.Arrays;

//extract file name from path
//must implements FilenameFilter and override method accept ()
//to get files with given information into a list
class DirFilter implements FilenameFilter {
String fileName;

//constructor
DirFilter (String fileName) {
this.fileName = fileName;

}

//this method is called by method list() from class File
//to include a file if it contains a given info
public boolean accept (File path, String name) {

//get only file name

String file = new File(name) .getName () ;

//1if in fact the file exists we will get the first index

//of this file, which causes accept() to return true,
//otherwise we will get -1 and returns false
return file.indexOf (fileName) != -1;

}

class DirListing {
public static void main(String[] args) {
//create file object with a default directory
File path = new File(".");
String[] filelList; //list of files with given criteria

//no argument provided, get all files on this directory
if (args.length == 0)

fileList = path.list();
//information provided, get rid of path and extract files
//with given info.
else

fileList = path.list(new DirFilter(args([0]));

Arrays.sort (filelList); //sort the list
showDir (filelList) ; //display the list
}

//display files to screen
public static void showDir (String[] list) {
for(int i = 0; i < list.length; i++)
System.out.println(list[i]);
}
Aaufiavadunadonisvinguuadtdsunsy NaNadns (Fanauu1vdiuaan) funau

>java DirListing java
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Access.java
Account.java

Add1Tol100.java

AddNumbers2.java
ThrowsWithTry.java
ThrowsWithTryl.java
Triangle.java
TryAndCatchExamplel.java
TryAndCatchExample2.java
Two.java
UpperLower. java
UpperLower2.java
Variables.java
Vowels.java
ZeroDivideException.java
p.Jjava

>java DirListing te
BankRate.class
BankRate.java
ByteShort.class
ByteShort.java
Calculate.class
Calculate.java

Talsunsu DirListing.java azusaesnanisuaviiayaiiaglu directory sfu 9 mudiadvuaiidaly
iudsdasnmsudasindiovuaiifiagisAldado DirListing TaghifinnsAnuale 9 uedn

fagnsuansnadladafiviua iy dasnisuansllanadiifidaiin "te" adluinasAtirds
DirListing te 1fuéu

Tusunsuuasisdasdanld interface FileNameFilter wiavinnns override method accept() #vin
wih#lunsnsasdiayasusuli method list() iaglu class File 1% Taaiuualy method
accept() asradau’lWdain path wingnaigndasmudaulaiisivualiudr3ouan method
list() IlWadddmsAulilu list Usvlaaiiudanalagligasitnuadanly dasamasaudu
args.length d1atiilu 0 azAnIWanas'13lu array list dranisdanld

fileList = path.list();

wadfinmsAavuadauly azdadauladillvi method accept() wlavinmsdndaniWaignsiag
audauly daszian

fileList = path.list (new DirFilter (args[0]));

fuudiin args[0] vagdiAa iy "te" (fofating) "te" AazgniAutidlugianasgauinlwdiagly
path fiddagwiali iulWaddia Calculate.java

Method list() Avuali parameter Adoidinlahilu object a1n class FileNameFilter Farfuis
fnsafiazidiau method accept() tudnmazladld lunfindsaansdalwailaud path
AL MENTAINUARIT

String file = new File (name) .getName () ;
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n&9a1nifuis 14 method indexOf() ann class String Tunsasiagaui "te" fadlulvatinsala

godnfia1iléann indexOf() auflusumiof "te" ag uad 1 lifilda1 -1 wnirarfaaFauiay
fu -1 wiavani list() 531masAulWadiusala (true = 1Ay false = “aitfiu)

return file.indexOf (fileName) != -1;

"LWa’wnGT'JﬁLS'l”LG”\a'm method list() avgniAu'litludiuds fileList wata'l3ldlunsuaaonasa‘ly
weAaunsRgLdaINa L1svinnsiFavatsuuadlWalu fileList dranisizanld method sort() uav
class Arrays

Tﬂsunsuﬁ‘aﬁmmtﬁﬂamné’nuﬂaﬂ weAlaienntAulilin @a"me“]aom"mmmLin‘lj-:‘lul,‘%'aomaon'ls
Ganlyd method list() Manann class File sulddsnsi@iau code mudiaiuuaiisdadnisiuy
method accept() &itsnsiagrnilofiv Aa

Method list() 1u class File fiagigass Aa G7'lifl parameter wavdiisi parameter §usuy
method G‘hﬁﬁ parameter u parameter ¢iadtilu object a1n class FileNameFilter dviiutséiag
&519 class 7ianan class fiwsaurievinns override method accept() Wivinerumuiiisgasnns
faumsnaaas run Tusuasudiddradauluse q waliiaanudinlaanaiediu uavasnaaad
v@iau code i method accept() Twilaaiinualivinniseng fisivaanldandauluilsunsu

fAlaen9il
W ldwadensuaananisuaslWaifiagu directory msal%w@‘iau"lmflﬁﬁ’n list() uag accept()
wagumswa? saliisagyaiivnisaiu asiliou W8 Taawsazizudaun Input streams

Input and Output streams (2aynvnisiinziayarzin uar Ansindayaaan)

Java Aiualvinsindayacingludsunsuldualanie doAladuiaisnsuntinewaguasiuy
Lsa\nlaomsu‘mauameumo?jaomomsmLm'm'msg'm (standard 1/0) sia'lufiisnazangdonns
ihdiayainannlWddingldsunsy

stwuvzasiayanigniaduluindiugnuivaaniilusasdnwasia

1. diayaiaglusduuuuas character 1ty code aasTusunsuiiasofiuain Text editor wa
de g Ada iRansafagaudayaaitle isdanlWduuuiiin text file

2. diayarigniaAulusduuuuas binary data wudiayafigaidulusduuuuas MS Word 151
ligusanazarudayainarilddavardailsunsulunisdieary daniwdlugdwuudl
31 binary file

IaziBufmEnsaudiayaain text file Aiu code aaslilsunsuiiislaidiautiy
//ReadingTextFile.java
import java.io.*;
class ReadingTextFile {
//don't want to deal with error, let Java takes care of it
public static void main(String[] args) throws IOException {
BufferedReader in;//input buffer
FileReader file; //input file

String str; //string to store characters read from file

file = new FileReader (args([0]); //open an input file
in = new BufferedReader (file); //store contents in buffer

int lineNo = 1;
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//keep reading from buffer until null is reached

while ((str = in.readLine()) != null) {
System.out.println(lineNo + " " + str);
lineNo++;

}

in.close () ; //manually close the file

wdalnWdndasnisaiudaa FileReader() wiaudunisiianld BufferedReader() Walinisaiu
dayavirldnaiiidu naudayauiuAulity str igzudlouanaunindayanuaain buffer
ndvantunidedayaiiauldaanlideniinaaniaurisiauiussia Wadeiayavuaudiniie
InWadaan1sld close() wadwsntldannnisda’lWa ReadingTextFile.java 114 ldsunsud da

1 //ReadingTextFile.java

2

3 import java.io.*;

4

5 class ReadingTextFile {

6 //don't want to deal with error, let Java takes care of it
7 public static void main(String[] args) throws IOException {
8 BufferedReader in; //input buffer

9 FileReader file; //input file

10 String str; //string to store characters read
from file

11

12 file = new FileReader (args[0]); //open an input file
13 in = new BufferedReader (file); //store contents in
buffer

14

15 int lineNo = 1;

16 //keep reading from buffer until null is reached

17 while ((str = in.readLine()) != null) {

18 System.out.println(lineNo + " " + str);

19 lineNo++;

20 }

21 in.close(); //manually close the file

22 }

23 1}

ungeatvnaudayadianisld FileInputStream() way read() Tunisalruduiing
//ReadTextFile.java
import Jjava.io.*;

class ReadTextFile {
public static void main(String[] args) throws IOException {
FileInputStream in; //file input stream
int ch; //store each character read

try {
in = new FileInputStream(args[0]);
while((ch = in.read()) != -1) {
System.out.print ((char)ch);
}

in.close();
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//file not found

catch (FileNotFoundException e) {
System.err.println ("Cannot find: " + args[0]);
System.exit (1) ;

}

//no argument specified

catch (ArrayIndexOutOfBoundsException e)
System.err.println ("Usage: ReadTextFile file-name");
System.exit (1) ;

Tusunsudafild FileInputStream() (Hudntla'lne wagld read() Tunsautiayavias byte ann
FileInputStream vinnsiaAudiayariaiulélslu ch wsaumaomauama’m"l,muaan"l,ﬂmmmaa
aunINsanuazdugnad Taaaiuiaa -1 wia EOF (End Of File)

Iumsmﬁauaﬁmuwaan”l,ﬂﬂ’mﬁ'maﬁu 1516avvinnng cast 1idu ch naumﬁuuuummamm
f9aanluazlinseAudatudinun llsunsuaassdeldvinnsasiadu error fianalindusasd da
Tsunsum s litaa wag (4 i nuadalndnlddudayadmsunsidadiu

n&9NMAaaY run die'lwa ReadTextFile.java nadwsi'léda
//ReadTextFile.java
import Jjava.io.*;

class ReadTextFile {
public static void main (String[] args) throws IOException {
FileInputStream in; //file input stream
int ch; //store each character read

try {
in = new FileInputStream(args[0])
while((ch = in.read()) != -1) {

System.out.print ((char)ch);

}
in.close();

}

//file not found

catch (FileNotFoundException e) {
System.err.println ("Cannot find: " + args[0]);
System.exit (1) ;

}

//no argument specified

catch (ArrayIndexOutOfBoundsException e) {
System.err.println ("Usage: ReadTextFile file-name");
System.exit (1) ;

character streams Taeildwinsaudunisaiu LLazLﬂnuﬁayaﬁvﬂu text dosfumnaziaunlddu
dayadu 9 Aasaianugeannlunisarunasiiswinanasnmlg ﬁ’auu‘lumsmuuaumﬂwuauam

12i%4 text 1513vsavldnsanunay quuﬂauamau‘lusmmuﬂuao binary data usifiauazwadeizas
229 Binary file 151azangdufionnugoenniin lunisvinoudu text file

Madnaaufeafasha Inenduvidsinasu



unii 8 Streams 1/O 213

Gududu Java

lalsunsu TextWithStreamTok.java audiayagniAulilusduuuuas text handssanana 1#5a
wardvdvdiayanaulddeniinaa Lwa‘mwmumﬁwmﬂu 1 3vdatAvudayaatlu format

String double int
Ly

Notebook 12.00 30
CoffeeMug 5.00 40

PaperCutter 12.50 25

oo e

waytasAinualviidayatiies 3 ﬁatﬂ1ﬁuvaaou1@n151ii StreamTokenizer A'ldyadnauti
atudiayaiinidinann keyboard Aauniing INavihunlddudayaiagliulndlaaanels Tu
Tusunsudnatnvdnuavil

//TextWithStreamTok.java - Reading text data from a file
import java.io.*;

class TextWithStreamTok ({
public static void main(String[] args) throws IOException {
BufferedReader in = null; //input buffer
FileReader file = null; //input file
StreamTokenizer stream = null; //tokens

try {
file = new FileReader (args[0]); //get a file from
argument-list
in = new BufferedReader (file); //storage buffer
//create tokens
stream = new StreamTokenizer (in);
stream.eolIsSignificant (true); //EOL counted but ignored
}
catch (FileNotFoundException e) {
System.err.println ("Cannot find file: " + args[0]);
System.exit (1) ;
}

//arrays to store data only 3 items as example e.qg.
//description prices unit
//Coffee-Mug 12.5 30

String[] descs = new String[3];

double[] prices = new double[3];

int[] units = new int[3];

int i = 0, J =0, k =0; //arrays' indices

boolean first = true; //make sure correct data is read
try {

//reading tokens into corresponding arrays
//until EOF is reached

while (stream.nextToken() != StreamTokenizer.TT EOF) ({
//data is a string
if (stream.ttype == StreamTokenizer.TT WORD) {
descs[i++] = stream.sval;

}

//data is a number (price or unit)

if (stream.ttype == StreamTokenizer.TT NUMBER) {
//first data in line is price
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if (first == true) {
prices[j++] = stream.nval;
first = false;

}

//next one is unit price

else {
units[k++] = (int)stream.nval;
first = true;

}

}
//ignore EOL
if (stream.ttype == StreamTokenizer.TT EOL) ({

/* do nothing */
}
}
in.close(); //close the stream
}
//trouble reading file
catch (IOException e) {
System.err.println ("Error reading file.");
e.printStackTrace () ;
System.exit (1) ;
}
//too many items for arrays
catch (ArrayIndexOutOfBoundsException e) {
System.err.println ("Array index out of bound.");
e.printStackTrace () ;
System.exit (1) ;

display(descs, prices, units); //display data
}

//display data to screen
private static void display(String[] d, double[] p, int[] u) {
double total = 0.00;
for(int 1 = 0; 1 < d.length; i++) {
total = pl[i] * ulil;
System.out.print (d[i] + "\t" + pl[i]);
System.out.println ("\t" + ul[i] + "\t" + total);

}

Asvieundn 9 paslusunsuida nsaudayarigndaiulu format Aldna13ls Seadaytis
favAtlviivia snnlsnastiinuasiayanisifdadaiu Aauduissasinuuadasniviindaya
fail

file = new FileReader (args[0]); //get a file from argument-list
in = new BufferedReader (file); //storage buffer

//create tokens
stream = new StreamTokenizer (in);
stream.eollsSignificant (true); //EOL counted but ignored

o & < o ' = Y &g -
unadNNTULIIAaTIAgal token Mitsnaruann stream Ndudiaundainiiu strlng

while (stream.nextToken() != StreamTokenizer.TT EOF) ({
//data is a string
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if (stream.ttype == StreamTokenizer.TT WORD) {
descs[i++] = stream.sval;
}
//data is a number (price or unit)
if (stream.ttype == StreamTokenizer.TT NUMBER) {
//first data in line is price
if (first == true) {
prices[j++] = stream.nval;
first = false;
}

//next one is unit price

else {
units[k++] = (int)stream.nval;
first = true;

}

}

//ignore EOL

if (stream.ttype == StreamTokenizer.TT EOL) ({
/* do nothing */

}

ma”mnwauamﬂu string '131u descs[] diayatiiilu double 151u prices[] uardiayadiily int 13
U units[] &eTisdiasAfioAda arduzasdiayaiiiludia insindiaunauusniiauldda 5
prices uazdayadnliAa units muutsmao‘lﬁmuﬂ; first Lﬂumnmummnuﬂuagmw Adu'ldnse
usnadslilagi prices[] uasnaruladauiaisiuagn units[] wazfiaauaunuaLdIL AR
arrays vaanua?'1 9% display() vinaisdszanana uasuaaxasialil

WRANWENLI1'L6 21nN1T run @a

>java TextWithStreamTok data.dat
Notebook 12.0 30 360.0
CoffeeMug 5.0 40 200.0
PaperCutter 12.5 25 312.5

o d

dayaniAuliulna data.dat azdasitasineseninviiayausase u

Notebook 12.0 30
CoffeeMug 5.0 40
PaperCutter 12.5 25

wiaavlviagluussiaiedAua'le tau

Notebook 12.0 30 CoffeeMug 5.0 40 PaperCutter 12.5 25

Wotliwae nextToken() azaudiayaiiagdnainaasineliaunitaziaatasinednafonds
agiuldisdasaanszionisaudiaya iwnsddardusasnisarudayafia Tusunsuuasisiiay
WamuAanaia uariiddgydnatronioda dunauibdeennaasnisivuasiduaadiiaya ns
audaya (aaviindensaiu mLsmwmgamLﬂumtamaﬂmnmmaam uazdfiiayadiilu string atj
seuindayamaiil) eedusiehifianld text file lumsifudiayadiilu primitive type isa2sld
text file Tuasvinoududiayadiiu text windu

fadesaluiflunstd StreamTokenizer Wuswuzasaifiagluine tlafiazuanolviviuinm
dayadu text onuanisvinouarbifileyyvin'ls

|//WordCount.java - Using StreamTokenizer to count word
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import java.io.*;

class WordCount {
public static void main(String[] args) throws IOException {
//exit if there's no file specified
if (args.length < 1) {
System.out.println ("Usage: WordCount file-name.");
System.exit (1) ;
}

FileReader inFile = null; //file stream
StreamTokenizer stream = null; //tokens stream

int count = 0; //number of words in the file
try {

inFile = new FileReader (args[0]);
stream = new StreamTokenizer (inFile);

count = wordCount (stream) ;
System.out.println (count + " words counted in " +
args([0]);

}

catch (FileNotFoundException e) {
System.err.println ("Cannot find: " + args[0]);
e.printStackTrace () ;
System.exit (1) ;

}

finally {
//close the file
if (inFile !'= null) {
try {

inFile.close();

}
catch (IOException e) { /* do nothing */ }

}

//method to count word in the stream
private static int wordCount (StreamTokenizer s)
throws IOException ({

int count = 0;
try {
while (s.nextToken() != StreamTokenizer.TT EOF) {
//count only word
if (s.ttype == StreamTokenizer.TT WORD)
count++;

}
}
catch (IOException e) {
System.err.println ("Error reading stream: " + s);
e.printStackTrace () ;
System.exit (1) ;
}

return count;
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Tdsunsu WordCount.java ﬁwnwsﬁ’u:i'lmuﬂuaoﬁwﬁﬂswnaagi‘lu‘lﬂéﬁmmn command-line
argument 1aa3anld StreamTokenizer udiasadgaudn dayadidiaglulwaiiu string vialai
duflufagiu Taeliauladegluuynas string 1 9 e "s13" Al string Talsunsu
WordCount.java waLsai object a1n FileReader (fusArviuazasniaritulile
StreamTokenizer Taans9 dasnvandatnonauniing Mis1ld BufferedReader (fluiiiAudiaya
n1514 FileReader ‘imnmsomm‘tuLﬁﬂnm‘tumsﬂsvmawamnm“tﬂammm’lmylstwuauuum
Farusiavnisanusilunisdsznana Adasld BufferedReader iludiAudiayaidasnis
Ussnana

1wlénaaag run Tusuasudialwduas Windows Xp > vbe6.dll dofiuuravindgu 2,498,560
bytes nadwsil'ldnaunasnaonisid BufferedReader Aa

>java WordCount vbe6.dll

Start: Fri Feb 28 10:08:52 GMT+07:00 2003
279829 words counted in vbe6.dll

Stop: Fri Feb 28 10:08:54 GMT+07:00 2003

>java WordCount vbe6.dll

Start: Fri Feb 28 10:10:35 GMT+07:00 2003
279829 words counted in vbe6.dll

Stop: Fri Feb 28 10:10:36 GMT+07:00 2003

giuinnsdsvananaslanisli BufferedReader 1diiiantiaaninnsld FileReader Taanse (ftiu
dszanan 1 3udl) inldnsiavinaiadnedie q éianisld Date Wudhuandanuuansienau
waznavnsaudayalulud Taalauuniay code tvarudvil

BufferedReader buf = null; //buffer holding data
try {
System.out.println("Start: " + new Date());

inFile = new FileReader (args[0]);
buf = new BufferedReader (inFile);

stream = new StreamTokenizer (buf) ;
finally {
//close the file
if (inFile != null) {
try {

inFile.close();
}
catch (IOException e) { /* do nothing */ }
}
//close stream
f(buf !'= null) {

try {
buf.close();
System.out.println("Stop: " + new Date());

}
catch (IOException e) { /* do nothing */ }
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andontflaflin'ldwadonauniing waliineléldiaadda finally ilausneliigdodlseiaminag

finally 1573914 finally HuddlalWdluludsunsulii daumdsti finally Wuddalvdizua

(Tsunsudiatnoluuniivate q 67 a1a'lild finally (luddatWs weidulbildvanaanuii gaiu
azldlale)

D

HauganisiaziuainisvinueasTusunsy wiaadiuuasTusuasu Java §i method dnéh
$ v & Ea

q
Mﬁdﬁﬁﬂ:\ ugnnsazanldldiuida method currentTimeMillis() doghatnan1sliAuans'’ly
1

<

AURT
//ElapsedTime. java
class ElapsedTime {
public static void main (String[] args) {

long startTime, stopTime;

//get starting time
startTime = System.currentTimeMillis();

//do some looping
for(int i = 0; i < 100000; i++)
for(int § = 0; j < 100000; j++) ;

//get ending time
stopTime = System.currentTimeMillis();

//calculate elapsed time

double elapsedTime = (double) (stopTime - startTime) / 1000.0;
System.out.print ("Elapsed time: ");
System.out.println(elapsedTime + " seconds.");

o,

nadWsi'ldainnns run éa
Elapsed time: 85.093 seconds.

llsunsu ElapsedTime.java (3anli currentTimeMillis() Aauwazuavainnisld loop n&oanifud
mnanidldaranisinianaizusauldauaanananainlanasannnsld loop

mansafagvinlinsvinududayaidy text Midedudusaimualid dudvdaya
(delimiter) ssuinviiayausaziag WIS dodutsindaniuddnusle 9 Al67Lifidnu
anwaannmauamaﬂ’i,uVLWa i aaldeiasvaneg "|" Wudusdayaluliddaieni ldwes
dofauniing aasungiiatienstidutieindsu

//TokenWithDelimiter.java - Using '|' as delimiter in a text file

import Jjava.io.*;
import Jjava.util.StringTokenizer;
import java.lang.Integer;

class TokenWithDelimiter {
public static void main(String[] args) throws IOException {
//data to write to file
String[] items = {"Notebook", "Coffee Mug", "Paper cutter"};
double[] prices = {12.0D, 5.0D, 12.5D};
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int[] units = {30, 40, 25};

//check to see if a file is provided
if (args.length < 1) {
System.err.println ("Usage: TokenWithDelimeter file-
name.") ;
System.exit (1) ;
}
writeToFile (args[0], items, prices, units);
processData (args[0]);

}

//writing data in arrays to a given file
private static void writeToFile(String fileName, String[] items,
double[] prices, int[] units)
throws IOException {
File dataFile = null;
FileWriter fWriter = null;
BufferedWriter buffer = null;
PrintWriter out = null;

try {
dataFile = new File(fileName) ;
fWriter = new FileWriter (dataFile);
buffer = new BufferedWriter (fWriter);
out = new PrintWriter (buffer);

//printing data to file with '|' in between
for(int i = 0; i < items.length; i++) {
out.print (items([i]);

out.print ('|");
out.print (prices[i]);
out.print('|");

out.println (units([i]);
}
}
catch (IOException e) {
System.err.println("Error writing to file");
e.printStackTrace () ;
System.exit (1) ;
}
finally {
if(out != null)
out.close();

}

//reading data from a given file & display to screen
private static void processData (String fileName)
throws IOException ({

String item; //item read

double price; //price read

int unit; //unit read

File dataFile = null;

FileReader fReader = null;

BufferedReader buffer = null;

String input = null;

try {
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dataFile = new File(fileName) ;
fReader = new FileReader (dataFile);
buffer = new BufferedReader (fReader);

input = buffer.readLine(); //read first line of data
//keep reading until there's no more lines to read
while (input != null) {

//get token from input-line - skip '|'
StringTokenizer token = new

StringTokenizer (input, "|");
item = token.nextToken () ;
price = Double.parseDouble (token.nextToken());
unit = Integer.parselnt (token.nextToken());

//display to screen

System.out.print (item + "\t" + price + "\t" + unit);
System.out.println ("\t" + price * unit);

input = buffer.readLine();

}
catch (IOException e) {
System.err.println ("Error reading file");
e.printStackTrace () ;
System.exit (1) ;
}
finally {
f (buffer != null)
buffer.close();

m‘tﬁm%ammu " °Lums!,|,1iom"asgm7‘iagi°tu"l,wa' w%auﬁo}ﬁ class StringTokenizer (Hudfvtiaya
nannanniva vdsnnviisudaudayadiaglu arrays oaud lhAulilulwadranstd print()
way printin() garuasfoinadonisdisudayalunsiazaiain diau |’ eruvdeidgua antiunis
Waudiayasrgaving

dataFile = new File(fileName) ;
fWriter = new FileWriter (dataFile);
buffer = new BufferedWriter (fWriter);
out = new PrintWriter (buffer);

//printing data to file with '|' in between
for(int 1 = 0; 1 < items.length; i++) {
out.print (items[il]);
out.print ('[");
out.print (prices([i]);
out.print('|")
out.println(units([i]);

o~~~ —~

’

nFoantfusdaruiiayanduaanungra readline() wvinasiediayausavdivignuiosie '|' éae
a5 nextToken() wsnauiisagvinnsiviiayannafluwsasussiia azdasinvuadaulali
token wavisdanau dranisld

StringTokenizer token = new StringTokenizer(input, "|");

Warazisdulinsdvdiayaiudaduseninaadasning '|' dayadiusnilsfvaanuiu String
maa“LumaomJawauamu l,mauaanammmﬂmaamﬂu double way int mamnn‘lmﬂu
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ugavKaaanludontinaa

dataFile = new File(fileName) ;
fReader = new FileReader (dataFile);
buffer = new BufferedReader (fReader);

input = buffer.readLine(); //read first line of data
//keep reading until there's no more lines to read
while (input != null) {
//get token from input-line - skip '|'
StringTokenizer token = new StringTokenizer (input, "[|");
item = token.nextToken();
price = Double.parseDouble (token.nextToken ()):;
unit = Integer.parselnt (token.nextToken());

//display to screen

System.out.print (item + "\t" + price + "\t" + unit);
System.out.println ("\t" + price * unit);

input = buffer.readLine();

}

tumsdiaulnduaafoflisntd PrintWriter fludaa Goanalu class PrintWriter ﬁmmujsaﬁ
azzanld print() wag printin() 16 vihnlinsdisudayasdelddeinduassuliaudunsidiauni
lavinunAauniniinaunnasiaya’lldeninea uesazaasld PrintWriter sudu FileWriter
vialinsdauludeinavinld was BufferedWriter idalvivinldadnefitss@nanaw (a5l buffer
azahalvnsvinnududiayalrziv)

'

HRANEN'laa1nATT run

>java TokenWithDelimiter tokens.dat

Notebook 12.0 30 360.0
Coffee Mug 5.0 40 200.0
Paper cutter 12.5 25 312.5
Binary file

Tun1su@iey binary data Lﬁwaiw.ﬁﬁutswazémmﬁ\‘lﬁﬁ%ms"tunwﬁamﬂﬂwﬁaua wsslunmsidau
dayaringwdlu finadanisarudayanduaanut aduuavdayaniidoudgna azdasaunauy
aanunMadunauLiieniu

lumsidiaudiayadiilu binary data ffu saunsariazidanld method vane 4 67l Java vl
Ahalunisidau wau

Method Throws AU
writeBoolean(boolean) IOException Liaum12ad boolean Aulu 1 byte
writeShort(int) IOException tiigueduav short 31ulu 2 byte
writeInt(int) IOException vliguAuad int A1uIu 4 byte
writeLong(long) IOException Liaum12ad long A1uau 8 byte
writeFloat(float) IOException vigueua float 91u3u 4 byte
writeDouble(double) IOException tlinum12a9 double d1udu 8 byte
writeChar(int) IOException Wiaum1uad char s1uu 2 byte
writeChars(String) IOException ey String Ahuau 2 byte sia 1 dRdns
writeUTF(String) IOException @iy String AMuau 1 byte siadidnws uandn
2 byte & niusruasmuaIvag String

fuFunisarusiu 1513gld method i
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readBoolean() EOFException d1u 1 byte fve1 boolean nau
readShort() EOFException d1u 2 byte &v@1 Short nau
readInt() EOFException d1u 4 byte dvan int n&u
readLong() EOFException d1u 8 byte dvan long nau
readFloat(0 EOFException g1u 4 byte dvan float nau
readDouble() EOFException | @1u 8 byte &9/1 double nau
readChar() EOFException d1u 2 byte a1 char nau
readUTF() EOFException a1u String UTF
skipBytes(int) EOFException | sighudiayaziruiuivindu byte diviua

mamama"l,ﬂavmumamamsmﬂuﬂaua|,°1nz~1"L1AIa°£usﬂ|,Lnn°11ao binary data Ma\‘lmnuua“mu
AfFuaanun zEUGUAIINTEE record 31uau 3 67 &9 WdE WULAY record wiand au
record aaninazdi Uszana wianviouaanalldoniinaa

Record Aanaudiayaiidsznaulidradayasiie q dearafluiayaniiafsduniadayaseniadu
A6 Tu Java 15&319 record daansld class ludasne iagivuali record nasid daya
ag 3 field wllaududlatronaunini fa

1. description
2. price
3. unit

g ldsunsudattfudingn
//DataFile.java - Sequential Access file
import Java.io.*;

class DataFile {

public static void main(String[] args) throws IOException {
FileOutputStream fout; //file output stream
DataOutputStream dout; //data output stream
FileInputStream fin; //file input stream
DataInputStream din; //data input stream
//setting up data to be written to a file
String[] desc = {"Coffee Mug", "Bookmark", "Note book"};
double[] prices = {5.00, 2.00, 10.00};
int[] unit = {12, 50, 30};

//variables storing data read from file
String description;

double price, total = 0.00;

int unitPrice;

//open file for writing
try {
fout = new FileOutputStream(args([0]);
dout = new DataOutputStream(fout)
for(int i = 0; i < desc.length; i++) {
dout.writeUTF (desc[i]);
dout.writeDouble (prices[i]);
dout.writeInt (unit[i]);
}

dout.close () ;
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}

catch (FileNotFoundException e) {
System.err.println ("Cannot open " + args[0]);
return;

}

catch (ArrayIndexOutOfBoundsException e) {
System.err.println ("Usage: DataFile file-name.");
return;

}

//open file for input
try {
fin = new FileInputStream(args[0])
din = new DatalInputStream(fin);
System.out.println ("Description\tPrice\tUnit\tTotal");
while (true) {
description = din.readUTF () ;
price = din.readDouble () ;
unitPrice = din.readInt();
total = price * unitPrice;
display(description, price, unitPrice, total);

}
catch (EOFException e) {
//use this exception to stop the while loop
//and exit the program
System.exit (1) ;
}
catch (IOException e) {
System.err.println ("Error reading file: " + e.toString()):;

System.exit (1) ;

}

//display a record to screen

public static void display(String d, double p, int u, double t) {
System.out.println (d+"\t"+p+"\t"+u+"\t"+t);

}

Tusunsuuavnlyd DataOutputStream way DatalnputStream lugsviiayaliiAutiniwg was
1314 for loop lludiinuaituuafonasnisidau

fout new FileOutputStream(args[0]);

dout = new DataOutputStream(fout)

for(int i = 0; i < desc.length; i++) {
dout .writeUTF (desc[i]) ;
dout.writeDouble (prices[i]);
dout.writeInt (unit[i]);

wasnniusnAdudayaaaninand awadu dunsandegludddudayafisasiotu i
azliauisaaulé wwszdayamarfigniivaglusduuunas binary data

unsarudiayaaanunanivatusnld while loop lunisarugranisavualyiiily infinite loop
Taasagld error AAadiuiludiafinisvinorusas loop wasainiuszinlunsatudayaaanain
ey luiganAavauraaiasmnaiitsuandeanauuaslud (EOF) doanaiflunisidiau code
Aliidasazaavinls wafAvinlinsvinguuasidsuasuiuldauisndasnns
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fin = new FileInputStream(args[0]);
din = new DatalnputStream(fin);
System.out.println ("Description\tPrice\tUnit\tTotal");
while (true) {
description = din.readUTF();
price = din.readDouble() ;
unitPrice = din.readInt();
total = price * unitPrice;
display(description, price, unitPrice, total);

NaANST'l§a1nA1T run Aa

>java DataFile data.dat

Description Price Unit Total
Coffee Mug 5.0 12 60.0
Bookmark 2.0 50 100.0
Note book 10.0 30 300.0

a‘mNaé’wﬁﬁ“l,s"\azﬁuhm‘sﬁm‘%mpaoﬁaagaﬁaa“l,ﬂﬁwﬁ'\aa fog LiGausaauasaauinls 1
gavnslinsuansnaag lugduuuaiasy 1nazaasase class duanldiasdinnis extends
class Mis&5192uann class PrintWritter wianAuvinn1sa519 method output() NvinAsUAINA
WayaAIBNITIABLININUIN wasvinns override method print() wag printin() t1azase class
FormatWriter sufiusgaalvigluldsunsudiatranladaudasuirannilsunsu DataFile.java

//DataFile.java - Sequential Access file
//-(modified for formatted output)

import Java.io.*;

//for pretty printing (formatted - right justified)
class FormatWriter extends PrintWriter ({
private int width = 10;

//default constructor
FormatWriter (Writer output) {
super (output) ;

}

//constructor with specified width
FormatWriter (Writer out, int width) {
super (out) ;
this.width = width;
}

//set prefer output style

private void output (String str) {
//calculate spaces
int blanks = width - str.length();
//fill with blanks before actual data
for(int i = 0; i < blanks; i++)

super.print (' ');

//print data
super.print (str);
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//our print() and println() methods with different types of data
public void print(String str) {

output (str) ;
}

public void println(String str) {
output (str) ;
super.println();

}

public void print (double value) {
output (String.valueOf (value)) ;
}

public void print(int value) {
output (String.valueOf (value)) ;
}

public void println(double value) {
this.print (value);
super.println () ;

}

class DataFile {

public static void main(String[] args) throws IOException {
FileOutputStream fout; //file output stream
DataOutputStream dout; //data output stream
FileInputStream fin; //file input stream
DataInputStream din; //data input stream
//setting up data to be written to a file
String[] desc = {"Coffee Mug", "Bookmark", "Note book"};
double[] prices = {5.00, 2.00, 10.00};
int[] unit = {12, 50, 30};
double[] total = new double[3];

//open file for writing
try {
fout new FileOutputStream(args([0]);
dout = new DataOutputStream(fout)
for(int 1 = 0; 1 < desc.length; i++) {
dout .writeUTF (desc[1i]) ;
dout.writeDouble (prices[i]);
dout.writeInt (unit[i]);

}
dout.close () ;

}

catch (FileNotFoundException e) {
System.err.println ("Cannot open " + args[0]);
return;

}

catch (ArrayIndexOutOfBoundsException e) {
System.err.println ("Usage: DataFile file-name.");
return;

}

//open file for input
//reuse variables desc, prices, and unit
//calculate total fro each data item
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try {
fin new FileInputStream(args([0]);
din = new DatalnputStream(fin);
boolean endOfFile = false; //EOF marker

int index = 0; //array index
while (!endOfFile) {
try {

//store data in arrays before printing
desc[index] din.readUTF () ;

prices|[index] = din.readDouble () ;
unit[index] = din.readInt();
total[index] = prices[index] * unit[index];

index++;
}
catch (EOFException e) {
endOfFile = true; //stop while loop
din.close(); //close the file
}
}
//display data - right justified
display(desc, prices, unit, total);
}
catch (IOException e) {
System.err.println ("Error reading file: " + e.toString());
System.exit (1) ;

}

//display a record to screen
private static void display(String[] d, double[] p,
int[] u, double[] t) {
//create object from FileWriter with width of 12
FormatWriter out = new FormatWriter (
new BufferedWriter (
new FileWriter (FileDescriptor.out)), 12);
//display header
out.print ("Description");
out.print ("Prices");
out.print ("Unit");
out.println ("Total");
//display contents of arrays
for(int 1 = 0; 1 < d.length; i++) {
out.print (df[i])
out.print(pli])
out.print (ufli])
out.println(t[i

’

’

1)
}

out.close(); //close the stream

}

t37&3579 class FormatWriter ﬁum“lmjmn class PrintWriter wiaufarimualyifi constructor 2
Taafisusailu default constructor niiwinnBan constructor uav class PrintWriter &113unns
Avuadasmertuaanuaviiaya frusrNndaginnivualyiianunitvuasiiiaNnuaviiayan
ARYNITURAY

FormatWriter (Writer out, int width) {
super (out) ;

Madnaaufeafasha Inenduvidsinasu



unii 8 Streams 1/O 227
Gududu Java

this.width = width;

11zl width ‘lun‘rsri‘mum:i'm';umaoﬁaa‘hoﬁm(ﬁaommamﬁaummamﬁaagaa%a Ly s
Avualy width fid iy 10 uazdayaidasnisuaasfidnilu 2 drdnwsisAagvinmsidiaurasine
PUinAY 8 M idandrfodiauiiayamudasinanani vinléddianisdiau method
output() WivihnsAmamawutasinedi Wa'ldudr3eaelidoniinaadranisEan print()
2a9 class PrintWriter nagainifusssediayasoaani

Method output() agga3anldlu print() uag printin() Asndauiivsnsassuiayasreniiadu g
IumuLsmmauamemuﬂum fia string double wuay int Amsudiau print() wag printin() A'lsiann
Avil

public void print (int value) {
output (String.valueOf (value));

}

public void println(double value) {
this.print (value);
super.println () ;

WLRzIueaGan output() faAidainsuanIna uasazdasildauaiiviaglusduuuuag
string Aauagdaaillulv output()

L';mlz‘i'ﬂu display() 2avislnmidiunisiu parameter dlu array Lmu‘l'/“ia:.n“u ”vaagmé‘im 9 1llay
nvinAauniinl wiaunvisenddiuisann class FormatWriter Misliaudiu 6ol

private static void display(String[] d, double[] p,
int[] u, double[] t) {
//create object from FileWriter with width of 12
FormatWriter out = new FormatWriter (
new BufferedWriter (
new FileWriter (FileDescriptor.out)), 12);
//display header
out.print ("Description");
out.print ("Prices");
out.print ("Unit");
out.println ("Total");
//display contents of arrays
for(int 1 = 0; 1 < d.length; i++) {
out.print (d[i]);
out.print(pl[i]);
out.print(uflil]);
out.println(t[i

1)
}

out.close(); //close the stream

Walvinsdediayaaannie standard output (Hu'lalé s1éiavase object mnamﬁnﬁi‘ia out
a9 class FileDescriptor (8u%nuav FileDescriptor fiagaudifa in out uag err Tovinnaiv
Aagnivuay input output uag error aNETAL) uaomnuumna\ia object 64111
BufferedWriter tiWa&3519 buffer aimsnsaasnmauamummu way buffer gaflaziflu parameter
musnmando”l,ﬂ’m constructor uas FormatWriter uag 12 (faiilu width) aggnasliiilu
parameter §fiaas 1113 object out wavndsalidasnikiuaan’le ndonniuniugng
dayacranisizanld print() uag printin() #1u object il
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e main() 2as wildauuias code Wivinnnsarudiayauidulity array amsunisaaly
usaynalu display()

boolean endOfFile = false; //EOF marker

int index = 0; //array index
while (!endOfFile) {
try |

//store data in arrays before printing
desc[index] din.readUTF () ;

prices[index] = din.readDouble () ;
unit[index] = din.readInt();
total[index] = prices[index] * unit[index];

index++;
}
catch (EOFException e) {
endOfFile = true; //stop while loop
din.close(); //close the file
}
}
//display data - right justified
display(desc, prices, unit, total);

1e9ldt EOF error 1iludia@innsvinonunag loop wiflauidin iiaousunuiaglial -1 vfdant
agldiduas boolean fludadinuanisvinerunas loop unu

WRAWEN'lAa1ANT run Aa

>java DataFile data.dat

Description Prices Unit Total
Coffee Mug 5.0 12.0 60.0
Bookmark 2.0 50.0 100.0
Note book 10.0 30.0 300.0

i fesinsaiagvinmsuaaonaiaglusluuuiiingasnis ddavaragduuy defdastivagu
Juaauldsunsuirdasnstinaanwsaaninludneas vy daiuavdasldainasunisiunsénm
waznaaadtliay code NvinlvinsudgavnainuaIao NN

fratvsaldianiunsuansdonnuuansralunisld writeUTF() Aunnsld writeChars()
//WriteCharsAndWriteUTF.java - Differences between the to methods
import Jjava.io.*;

class WriteCharsAndWriteUTFE ({
public static void main(String[] args) throws IOException {
File f = new File(args[0]);
DataOutputStream out = new DataOutputStream (
new BufferedOutputStream(
new FileOutputStream(f))):;
out.writeUTF("If it does not work, blame the computer.");
int utfSize = out.size();
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out.writeChars("If it does not work, blame the computer.");
int charsSize = out.size() - utfSize;

out.close() ;
System.out.println ("writeUTF () writes " + utfSize +

" bytes ) n) ;
System.out.println ("writeChars writes " + charsSize +
" bytes.");

o,

HRANEN'lea1AATT run Aa

>java WriteCharsAndWriteUTF difs.dat
writeUTF () writes 42 bytes.
writeChars writes 80 bytes.

Tdsunsuaaasdiau string d1udu 40 drdnwslddelndaran1sld writeUTF() wag writeChars()
AMNNRUDINTT run Azt writeUTF() UiRaoua 1 byte siasanusuindudn 2 byte &1usuiiiu
auea string & u writeChars() 14 2 byte siagidnus

A1sasvuaz 2 Random-access file

r;hashqn'auuﬁwﬁmLﬁwmﬁauaiuiw.ﬁunn Aau-nds wiafiani sequential access gy
3ansiiraudinefazldnainin drdayafiagiiuituiunnn $H8ns8nisuilenvinliinnsidim wia
Qs &

Auindiayavin'lasiaism HuAdanisdinvuuuiigasdinunenus @y Aau-nae wiafzanin
Random-access

@131 random-access lufitinnaanuidayaignfvaan wia vndnbifidnwAmdasAudayat
gafvaan via dndnAauniing wu lumsdumiuasinsdwvivaslasdnauxiune operator
dum ar nailaatiulifgauimdasvitannuduiuslea 9 Aumsdumiriuanaauniin

TunisdanisAudiayauas random-access file Wuagldditetumnie (logical pointer) HudhAvua
fnnlsuadnislindaya tdin-aan ﬁomsmuummwuoavmmmmnqmsumuﬂao"LWa (ailad
mu,vmamLnnasa‘luuu'mm'ma'lai'ﬁao) L'a"lLiﬂﬂiuﬂv‘l/]'\\ﬁ'lﬂ:mt‘mﬁmu'ﬂ offset Java AnviuanIg
dinmsundamnaniisnanislddde seek iwnzagifulunisdndaya dssauauasdayadi
anae (fixed length record) iAguTsatdinmdiaya o 6iuu p 628 p * length

1RLBUGUAILAITREY record fhatne TaaAualy record aadislsznavdie

fia (first name)
wuana (last name)
flfAa (year of birth)
Wuldiau (salary)

Lijazri'luumﬁ record tAiaann clqss AfisunGndorina1dinesiu wiaudyu method 6inv q i
LAandiavAunisvineudy record 11U 9

//RandomAccessFileDemo. java

import java.io.RandomAccessFile;
import java.io.*;

class RandomAccessFileDemo {
public static void main(String[] args) throws IOException {
//data to be written to a file
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String[] names = {"John", "Paul", "Stephen", "Hendrix"};
String[] lasts = {"Kawakami", "Collins", "Anderson", "McCoy"};
int[] years = {1965, 1978, 1985, 1972};

double[] pays = {2400.0, 500.0, 5000.0, 9500.0};

//use to randomly select the position in a file

//to write to/read from e.g. random[0] is at the second
//position, random[2] is at the frist position etc.

int []Jrandom = {2, 3, 0, 1};

//writing to a file
RandomAccessFile f = new RandomAccessFile ("emp.dat", "rw");
try {
for(int i = 0; 1 < 4; i++) {
Employee emp = new Employee (names[i], lasts[i],
years[i], paysl[il);
emp.write(f, random[i]);
}
}
catch (IOException e) {
System.err.println ("Error writing file");
e.printStackTrace () ;
System.exit (1) ;
}
finally {
if(f !'= null) {
f.close();
}
}

//reading from a file
RandomAccessFile fin = null;
try {
fin = new RandomAccessFile ("emp.dat", "r");
Employee em = new Employee();
System.out.println ("Number of records = " +
em.size (fin) + "\n");
for(int i = 0; 1 < 4; i++) {
em.read (fin, random[i]);
System.out.print ("Record #" + (i+1) + ": ");
em.show () ;
}
}
catch (IOException e) {
System.err.println ("Error reading file");
e.printStackTrace () ;
System.exit (1) ;
}
finally {
if(fin !'= null)
fin.close () ;

}
Tusunsudiatnvuaasld array 4 dafludidu record Adasmsdiaulldelva wasiiaiilunis

usasliiudonsiinm IWdlugduuysasaiiuitu random 1573914 array random ludaivua
fusinunigad record Mts1davnITazidau G lad1ua 1y
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Record ﬁatg’smﬁuu‘tumwmﬁ 2 (random[0])
Record anaavilisuludiuniion 3 (random[1])
Record drianuilisulusiuniein 0 (random[2])
Record dgavineadiaulusinunien 1 (random[3])

wAvdiayamariidianisaiie object a1n class Employee dodlu class Avinnindinanlunis
ey uagau record U uazaanannlwa eanuansu 4eil code dvil

//Employee.java - Simple record for random-access file

import java.io.*;
import java.io.RandomAccessFile;
import java.lang.String;

class Employee {
private String firstName; //15 characters (30 bytes)
private String lastName; //15 characters (30 bytes)
private int year; //4 bytes
private double salary; //8 bytes
private static final int RECORD_SIZE = 72;

//default constructor

Employee () {
firstName = "";
lastName = "";
year = 0;
salary = 0.0D;

}

//setting up fields
Employee (String firstName, String lastName,
int year, double salary) {
this.firstName = firstName;
this.lastName = lastName;
this.year = year;
this.salary = salary;

}

//write a record to a file with a given position
public void write (RandomAccessFile file, int position)
throws IOException {
try {
//locate a position
file.seek((long) (position * RECORD SIZE)) ;
//write equal-length strings
writeString(file, firstName, 15);
writeString(file, lastName, 15);
//write int and double
file.writelInt (year);
file.writeDouble (salary);
}
catch (IOException e) {
System.err.println("Error writing file");
e.printStackTrace () ;
System.exit (1) ;
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//reading a record from a file with a given position
public void read(RandomAccessFile file, int position)
throws IOException {
try {
//locate position to read
file.seek((long) (position * RECORD SIZE)):;
//reading strings
firstName = readString(file, 15);
lastName = readString(file, 15);
//reading int and double
year = file.readInt();
salary = file.readDouble();
}
catch (IOException e) {
System.err.println ("Error reading file");
e.printStackTrace () ;
System.exit (1) ;

}

//helper method to write a string with specified length
public void writeString(DataOutput out, String s, int len)
throws IOException {
for(int 1 = 0; i < len; i++) {
if(i < s.length{())
out.writeChar (s.charAt (1)) ;
else
out.writeChar (0);

}

//helper method to read a string
public String readString(DataInput in, int len)
throws IOException {

String s = "";
int 1 = 0;
while (1 < len) {
char ¢ = in.readChar();
if(c !'= 0)
s += c;
i++;

}

return s;

}

//number of records in file
public int size (RandomAccessFile file) throws IOException{

int size = 0;
try {
size = (int)file.length() / RECORD SIZE;

}

catch (IOException e) {
System.err.println ("Error reading file.");
System.exit (1) ;

}

return size;
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//display a record to screen

public void show() {
System.out.print (firstName + " ");
System.out.print (lastName + " ");
System.out.print (year + " ");
System.out.println(salary);

method vi&n 9 atlu class Employee #a

write (RandomAccessFile, position)

read (RandomAccessFile, position)
writeString(DataOutptu, String, length)
readString (DatalInput, length)

size (RandomAccessFile)

vlasandsdasiaunazad record 2audanuenvinls 1WIR9avaINsaiaziday logical
pointer 2adts Ll FasunIcg 9 Misdanislé defusfedasiruauuiauad record aalu
Tusunsuzasisidalinisvinouszaindu mumsmuummmmmawuaﬂnumsmanhﬁﬁms
Wiaunads1inld method s'luuludidiou s g wrlteUTF() BIAGavAUATINALL LT
usidins 14 writeChars() AdasAvuaauIAdALLLKTY (gANNLanGA1vEaIN1sTEAIINA15IY)
dmsniﬂmnsmms’mmuﬂu wAualvinunauad record ilu 72 byte Auwsiginald
writeChar() flusdndeau dofu Wettauavuruanald 30 byte &u year uag salary 14 4 uay 8

byte ahus16u

winfiuas write() #a n1suhdiayaann field 6o 9 uas Employee object winglWalusiiwniionlé
Aua'ld aranisld seek() ludrrrnuasinuiig

file.seek((long) (position * RECORD SIZE));

151QaL position e RECORD_SIZE Alafiagmisumislégdas iilasanninsidwuali field 2
Musafinnuevindu 15 daanus (30 byte) uadvannduinfdiau field ivaaslddelwddrans
Ganlyd wrlteStrlng() ﬁammum‘tumsmﬂumum byte M'ldfA1vua’ls uazasidaud 0 u
fuviaTiineag dranuanuas field Adiaufisiannii 15 drdnws

//write equal-length strings
writeString(file, firstName, 15);
writeString(file, lastName, 15);

lasdeu field WosaoasanAdiau dnxav filed Ain&adie writeInt() uag writeDouble() 1ae
ligiagvinaglsiidw

//write int and double
file.writelnt (year);
file.writeDouble (salary);

code ua9 writeString() A'liennazls widaudayaiazdiilddelWdaunitasvuadayaiiadly
strmg d1AnuEIa9 string Asudauiiiasnitanuandivuals sAdiaud 0 89 o 6w
iy

public void writeString (DataOutput out, String s, int len)
throws IOException {
for(int 1 = 0; 1 < len; 1i++) {
if(i < s.length{())
out.writeChar (s.charAt (1)) ;
else
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out.writeChar (0) ;

unsanu filed nduaanunfmiiaudundeanniili seek() wsiunisldudr 1AEanld ‘
readString() Tun1sanuaav field wsn uagld readInt() Au readDouble() Tun1sarudnaay field 7
L1la

Code 2@y readString() Ad1e 9 15vitnsatunne weiazt AUt iawied il 0 wise 0 (uani
1 TdunusiwrUueNnINIunIsiliau string vinglwa

public String readString(Datalnput in, int len) throws IOException {

String s = "";
int 1 = 0;
while (1 < len) {
char ¢ = in.readChar () :;
if(c !'= 0)
s += c;
i++;

}

return s;

13114 readChar() Tunsaudiayausase wavisaganagauiAiawlady 0 via'ld 1A
auaniiiding string s wiaududauldaudiayadisalyl vinnsaunasiiianauninasvuadaya
fhudunisndnunas record Afadluddusrmlddanisld aueuasWdmssiaauauas
record MvslaAnua‘ly

public int size (RandomAccessFile file) throws IOException{

int size = 0;
try {
size = (int)file.length() / RECORD_SIZE;

}

catch (IOException e) {
System.err.println ("Error reading file.");
System.exit (1) ;

}

return size;

13114 readChar() uag writeChar() Tumsiisunazatudaya defuisdasrrfiododnuiuuas byte
idasldd@msy record u,maum'rmnmaamum"tmmuumma"l,u fuidiagAfledioluiFasuasnis
14 random access file fida field usiag field Asiily field AfuuIAMEEY WWsITazvinlinnsAum
anlavin'laatnvgnsiag

Nadns7sléa1nnns run da

Number of records = 4

Record #1: John Kawakami 1965 2400.0
Record #2: Paul Collins 1978 500.0

Record #3: Stephen Anderson 1985 5000.0
Record #4: Hendrix McCoy 1972 9500.0

\WINaaveiiatenstiulsediaya (update) Maglulwaiu
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M3 update diayafade 9 AunsidaudayauinglWd ndasdumisaas record idaons
update 17itaa ifammaaummaﬂauuuﬂawananmmmm‘lm wdanfiazldaunilas record

wavsvn field Wiadlunsuandiedznislunns update ualumolfiiaiase aobifilasvinuuudl
ardonan 9 lunns update fa

f.seek((long) (recNum - 1) * em.recSize());
em.write(f, recNum - 1);

record ﬂaamqmﬁ‘.u“luehLmuoﬁﬂar;m'j'n?il,ﬂu:ﬁaatjuﬁom Forfunnslil seek() 15desiastnaan
uileA 13'laLZiau method dulwidnunaiadiiinadialvinisAiinue wag nsfviayaaanain
record vinla1aelidiileynn method AvAndulu class Employee éa

public void setFirstName (String name) {
firstName = name;

}

public void setLastName (String name) {
lastName = name;

}

public void setSalary (double pay) {
salary = pay;
}

public int recSize() {
return RECORD SIZE;
}

public void setYear (int y) {
year = y;

}

f1UFUATELIUANTURN 9 1/|an°ua\mnms update diayafLifiay'lsunn ndsanaisudayalniin
a1n keyboard u&? wianAumsunLefidiadnis update LRamAvinnsdaudayalutiuasiiéiu

System.out.print ("Enter record number: ");

buffer = new BufferedReader (new InputStreamReader (System.in));
str = buffer.readLine () ;

recNum = Integer.parselnt(str);

System.out.print ("Enter first name: ");
emp.setFirstName (buffer.readlLine());

System.out.print ("Enter last name: ");
emp.setlLastName (buffer.readLine());

System.out.print ("Enter year of birth: ");
emp.setYear (Integer.parselnt (buffer.readLine()));
System.out.print ("Enter salary: ");

emp.setSalary (Double.parseDouble (buffer.readLine()));

uay code fmFunsidiauiuiinléwanauniing

f.seek((long) (recNum - 1) * em.recSize());
em.write(f, recNum - 1);

WRAWSUAINTT run

>java Update temp.dat
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Enter record number: 1

Enter first name: My name
Enter last name: Is changing
Enter year of birth: 1965
Enter salary: 2500

Record #1: My name Is changing 1965 2500.0
Record #2: Hendrix McCoy 1972 9500.0
Record #3: John Kawakami 1965 2400.0
Record #4: John Kowalski 1990 5400.0

>java Update temp.dat
Enter record number: 3
Enter first name: Jennie
Enter last name: Saiudom
Enter year of birth: 1995
Enter salary: 500

Record #1: My name Is changing 1965 2500.0
Record #2: Hendrix McCoy 1972 9500.0
Record #3: Jennie Saiudom 1995 500.0
Record #4: John Kowalski 1990 5400.0

Tusunsudiadneil update na field Afiadlu record 6“\';umsﬁlmumﬂﬁmﬂaﬁLm”'lgniumﬁﬁn object
an class Employee ia3ausdfdiau object Insiflaslulwa denisasvviruuuiiisnlianunsanay
update w9 field Nflag16 1s1dav update ivniua &11sunis update Lawe field Ndasnisiu Az
NI unuudawavinaunealal

o

fMTdsunsuionua figefida
//Update.java - Updating Random-access file

import java.io.RandomAccessFile;
import java.io.*;
import java.lang.Integer;

class Update {
public static void main(String[] args) throws IOException {
RandomAccessFile £ = null;
Employee em = new Employee();

if (args.length < 1) {
System.err.println ("Usage: Update file-name");
System.exit (1) ;

}

try {
f = new RandomAccessFile (args[0], "rw");
int recNum = getNewData (f, em); //get new data
updateData (f, recNum, em); //update record
showData (f, args[0]); //display records
}
catch (IOException e) {
System.err.println ("Error processing file");
e.printStackTrace () ;
System.exit (1) ;
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//get new data from keyboard
private static int getNewData (RandomAccessFile f, Employee emp)
throws IOException {
BufferedReader buffer = null;
InputStreamReader iStream = null;

String str = "";
int recNum = 0;
try {
System.out.print ("Enter record number: ");

buffer = new BufferedReader (
new InputStreamReader (System.in));
str = buffer.readlLine();
recNum = Integer.parselnt(str);
System.out.print ("Enter first name: ");
emp.setFirstName (buffer.readlLine());
System.out.print ("Enter last name: ");
emp.setLastName (buffer.readlLine());
System.out.print ("Enter year of birth: ");
emp.setYear (Integer.parselnt (buffer.readLine()));
System.out.print ("Enter salary: ");
emp.setSalary (Double.parseDouble (buffer.readLine()));
}
catch (IOException e) {
System.err.println ("Error readin file");
e.printStackTrace () ;
System.exit (1) ;
}
return recNum; //record number

}

//update record
private static void updateData (RandomAccessFile f,
int recNum, Employee em)
throws IOException {

try {
//locate record
f.seek((long) (recNum - 1) * em.recSize());

//write the whole record
em.write(f, recNum - 1);
}
catch (IOException e) {
System.err.println("Error writing file");
e.printStackTrace () ;
System.exit (1) ;
}
finally {
if(f !'= null)
f.close();

}

//display all records in this file
private static void showData (RandomAccessFile f, String fName)
throws IOException {
try {
f = new RandomAccessFile (fName, "r");
Employee em = new Employee();
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int num = em.size (f);

for(int 1 = 0; i < 4; 1i++) {
em.read (£, 1i);
System.out.print ("Record #" + (i+1) + ":");
em.show () ;

}
catch (IOException e) {
System.err.println("Error reading file");
e.printStackTrace () ;
System.exit (1) ;
}
finally {
if(f !'= null)
f.close();

sqd

N ldugaediatnsuasnsvineudu text file wag binary file nnsanu nsdiau syu'luéde
N3zUIUNTENY 9 NtAmdasdu e Taagsdudisldwai

v msm’;aaanﬁauaﬁnﬁmﬁaaﬁu‘lﬂa’ém File uaz method 619 9 12ty ifFile() canRead() ilu
Au

n131d FileReader FileWriter FileInputStream FileOutputStream

A1514 DataOutputStream BufferedOutputStream

1514 StreamTokenizer way StringTokenizer

nsasanasideu text file

A9l delimiter Tunsaudiayaann text file

As&svuasidenu binary file

nsasauasldeu Random-access file

A3 update diayalu random-access file

AN N NN NN

wuuilniia

1. aaL‘Lmu'iﬂmnsummmumu,am\nlauammnn"t%lamnmmuau‘lu directory iy q 12y plh

WA iuaavdiv aua mmasm é11aa directory Wingaddeunulwafisiagly directory ffu
wiaufuYuii directory fignasediu

2. audiautdsunsuil copy dayaantwautelldodninauilorunie command-line

3. ::51Lﬂi‘mu‘iﬂmnsuﬁaﬁ‘wﬁagaﬁﬁﬂ int GransguIIUYINAY 100 61 ndsanifulviindaya
WonrualiAuTilu text file TaaAmuatvidsuiunasiayasawaivindu 10 67

4, aaLﬂﬂu‘iﬂsunsnﬁaj'lwu“a:gamn”tv\la’ﬁ@ﬂuﬁu‘luﬁa} w@iaudrlidnannanuuasdayalu
weagiad vavanlulvilisudiayalunaasiarnuninaniuimlaaslulwddisu (dayalu
ugazuaagfiinnuindu 11 dMleaddigavinalunaliunasinuasdiayaluwaliu)

5. avfudpeldsunsuiidisuduludia 4 Taalifimsaunamanadazasdayanndtuwuag
(column) vnadwsN'lewiauviviayaluwsdazuarlAulilulwde Tn

6. audaulusunsuidrudayalugduuuddimualidusell ndsaaduliusasiayanauls
1ifoniinaa Tae'lidasnand delimiter N4 TiAvuaaruunasdayaniiad lulWadanuiu
windy 10 wan
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10.

John Longman+25.0+30.50+48.00
Peter Wang+35.00+50.00+98.00

Mike Kawakami-90.00-+80.00+85.00

auudieutusunsuiiasne binary file a1n class Student Afdualiiil Taavinnsaudaya

(fiasdiunann keyboard dofidiayadofl

fagiu 1flu String Suu 15 fidnms

unana iy String 3uu 15 ddnus s . .

wn5a ilu array 7iviu double wafu 85.0 90.5 visfiinuiunasinsaifiaasfiadiA‘lé
wiandr ivinmsahudiayanduaaninannlid wianvisaunaninsadauasdiaya
(indEni) nad Waldinsaadauartvingasnaaannigniinag

class Student {
String firstName;
String lastName;
double[] grades;

}

oudiauTdsunsuiase random-access file an1aAsvdi19uas Student ﬁﬁatj‘lu‘ﬁa 7 1aa v
user Hugiuuasunisaas record Midasmsidiauias Widisu method Audasdiayauas
record (MifinvuaN1an keyboard) lilfeniinaa

avuilseTsunsu Update Tuunidileifinng update éianng field Ml salary winifu
a01l5u1l50Talsunsuludia 6 dransiin method lunsAmamnanuuadtiayalunsazual

ndsnmiulviidayaonualiAn i tuwlwddm ud Taalvinanuim ldduiayadgaving
Tuwadilu
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@157197 1 Unicode characters — 128 ghusa

dec | hex char Dec | hex char | dec | hex char | dec | hex char
0 0000 | <NUL> | 33 0021 |! 66 0042 | B 99 0063 | c
1 0001 | <SOH> | 34 0022 | " 67 0043 | C 100 | 0064 | d
2 0002 | <STX> | 35 0023 | # 68 0044 | D 101 | 0065 | e
3 0003 | <ETX> | 36 0024 | $ 69 0045 | E 102 | 0066 |f
4 0004 | <EOT> | 37 0025 | % 70 0046 | F 103 | 0067 | g
5 0005 | <ENQ> | 38 0026 | & 71 0047 | G 104 | 0068 | h
6 0006 | <ACK> | 39 0027 |' 72 0048 | H 105 | 0069 |i
7 0007 | <BEL> | 40 0028 | ( 73 0049 |1 106 | 006A |j
8 0008 | <BS> 41 0029 |) 74 004A | ] 107 | 006B | k
9 0009 | <HT> 42 002A | * 75 004B | K 108 | 006C | |
10 000A | <LF> 43 002B | + 76 004C | L 109 | 006D | m
11 000B | <VT> 44 002C | 77 004D | M 110 | 006E | n
12 000C | <FF> 45 002D | - 78 004E | N 111 | 006F | o
13 000D | <CR> 46 002E | . 79 004F | O 112 | 0070 | p
14 000E | <SO> 47 002F |/ 80 0050 | P 113 | 0071 | g
15 000F | <SI> 48 0030 | 0 81 0051 | Q 114 | 0072 |r
16 0010 | <DLE> | 49 0031 |1 82 0052 | R 115 | 0073 | s
17 0011 | <DC1> | 50 0032 |2 83 0053 | S 116 | 0074 |t
18 0012 | <DC2> | 51 0033 | 3 84 0054 | T 117 | 0075 | u
19 0013 | <DC3> | 52 0034 | 4 85 0055 (U 118 | 0076 | v
20 0014 | <DC4> | 53 0035 |5 86 0056 |V 119 | 0077 |w
21 0015 | <NAK> | 54 0036 |6 87 0057 | W 120 | 0078 | x
22 0016 | <SYN> | 55 0037 |7 88 0058 | X 121 | 0079 |y
23 0017 | <ETB> | 56 0038 | 8 89 0059 |Y 122 | 007A |z
24 0018 | <CAN> | 57 0039 |9 90 005A | Z 123 | 007B | {
25 0019 | <EM> 58 003A | : 91 005B | [ 124 | 007C | |
26 001A | <SUB> | 59 003B | ; 92 005C |\ 125 | 007D | }
27 001B | <ESC> | 60 003C | < 93 005D | ] 126 | 007E | ~
28 001C | <FS> 61 003D | = 94 005E | ~ 127 | 007F | <DEL>
29 001D | <GS> 62 003E | > 95 005F | _ 128 | 0080

30 001E | <RS> 63 003F |? 96 0060

31 001F | <US> 64 0040 | @ 97 0061 | a

32 0020 | blank 65 0041 | A 98 0062 | b

@15197 2 Constants Alddan 9 TuTdsunsu

dia ANUNINE

Math.E @A1ay e (natural logarithm)
Math.PI A1uay PI (3.145)
Float/Double.NEGATIVE_INFINITY infinity Ailuay
Float/Double.POSITIVE_INFINITY infinity Auwan
Float/Double.NaN Lailadsian

Byte/Short/Integer/Long/Float/Double. MAXIMUM_VALUE mqmm

Byte/Short/Integer/Long/Float/Double.MINIMUM_VALUE | a1en&a

System.in nviindiaya (keyboard)
System.out nvaaniiaya (Ia)
System.err n1vaanuay error (3a)
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a15197 3 Numeric Types
21fin bit | eflavsiu | Arsnan AFIRA
byte 8 0 -128 127
short 16 0 -32768 32767
int 32 0 -2147483648 2147483647
long 64 0 -9223372036854775808 9223372036854775807
float 32 0.0f 1.40129846432481707e-45f 3.40282346638528860e+38f
double | 64 0.0d 4.94065645841246544e-324 1.79769313486231570e+308

a15197 4 Escape Sequences

Escape Sequence ANNRUE

\b back space

\t tab

\n LF (Zuussvinlvia)

\f FF (Zuntihlnu)

\r CR (n&u'ldfoanisusu)
\" double quote

\ single quote

\\ back slash

\UXXXX Unicode ann \u eusiaausiu 16 &6
AXXX wasunle oy \101

A15197 5 Format Syntax svsugiiax

form A1 HRANG ANNNE

0000 314 0314 0 —Tdiuwnu digit

###0 314 314 # - Tunu digit

##0.0# 3.10 3.1 . - nafian

#,#4#0 3000 3,000 , - Tudvnguaau

##0.00% 3.1415 314.15% % - aaudaLangy 100 auan %
\uOOA4##0 314 $314 \u00A4 — usavanatduau locale uavdszine
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