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UNIT —|

Overview of Java Language

Introduction :- Java vs General purpose Object Oriented Progtamming (Opps) language
g 1 38 James Gosling, palricle mounghtoh, Chris warth, Ed Frack, Make Sheridon & grRT
Sun Micro System, USA # 1991 # Develop f&&am =1 o1 | I8 Java &7 uger Version 21

o1 v B-Version & ®U ¥ use f&Far m=m a1 | Java & s& Version @ devel
month &T T®T F1T | Java language @1 starting & Cak language & &4 H | ofepT
9 #§ 3 "Java" @& Name & ST =T | Java &1 Complete Version
Office anownce f&paT =T o1 |

Java @I grag # Internet Programming & fero =&t Java &r
gonsumer electronic devices (Home Application) & fero evelopment &
fore design f&am =T |

Java development @t team # Ig Ur=T =T nguage A 90 c++ H
relibility portability @ =« & &g dimitation | Java development team #
Java language @1 model C,C++ & basg 4= C++ & 3 feature @I ger féar
St problem @R |Hd & | 3R =l [ simple reliable portable powerful

language & 7 | Java T HE@qut ¥ 6 wie Tt particular H/W = OS
9 depend =& 8idt € 1 Java p program fereft #t System e execute ser=T
ST HhaT & | Java &Y alu hnology *t @ar ST 7 |

D:ksafd bldsgi Hkh language develop ugha dh xbZ Fkh fd fdlh Hkh H/W

ds A

Operating Sy

Somekac
1- Gl ak name & develop AT =T AT | $HHT name TegaThe  Java' &

first version 18 month ® develop fésar =T o | &Y &6 Java <1 Bita Version o,
1 complete version 1996 # officially recteare fém=T =T o7 |

3- 1992 ® Sun micro System @t Ut development team green project team TeA Ugd Ig
demo f&=m AT o1 6 touch sensitive screen @1 use wd g different name application
®T use T ST Fpar g |

4- Jave ¥ develop f&u 7w applets &I execute & & @ 1994 & Sun micro System g

RT U web browser &t develop fFaT =T 5@ “Hot Java” ™ & STHET =17 |
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Cheracterestics at Java:-

1. Simple:- Java &t command @7 architecture C/C++ & &1 1T § | 388 C/C++ & &HB
feature @r ger TR T € | S internet W security @ U 3@ A& & | 34T, pointer T YHR
Java C/C++ & structure &T use ed g0 &918 75 © | ForeIe SR I8 programmer & U v
familiar language & | g&feie Java &t a++ @1 simplified version #t wer Smar 2 |1

2. Secure:- 9@ Java C/C++ @& command structure @ use &edr ¥ |
3% feature ger Ru 7 € S fs security & v s/set 8T & I - us
g Java & dgazw Encryption @ method &1 use & ST war & |
language & | Internet § Java @1 use &=d g0 fafd=1 security provj

3. Portable:- Java v& portable language & | T 33 g fepeft oft H/W
AT Operating System U= IeT=IT ST TWehdT & | Java @t
1. Java compiler source file @ compile &= b int enerate &ear g s

91 # fpeft #ft H/W ar O.S. W garn

2. Java # Binary data type T size it depend =&l &edr |

4. Object oriented:- Java vs true guage ¥ | Java ® s9w 70 TRt oft

program # YT program code ject ® ®U H gar & | Java & & library
file & %u # 3% classes

g 1 Java ® object ® m

5. Robust:-
provide

g1d

anglUage & | I8 Reliable coding @ fete several sayeguaral
e & for compile time @ Runtime 4= Stick checking @t STt
agement & Hdfeid problem I g¥ &= @ fér automatic garbage
Java ¥ =1 feature expiation handling @1 &ar & 1| e @R

(o)

6. Multithreaded:- Java multithreaded programming @t support @zar & | &l
multithreaded means multiple task @t simultaneously handle ®=-T & | Java ¥ g& program
§IU ST Thd & | ST U AT B3 process &2 ddhd & | 3aiq et other program & Run &=
& v uget program & end & T wait &t ®=AT 3T | But g1 program simultaneously Run
Bt | g feature &g AT 9T AT § |
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7. Architecture Natural :- Java s U=t language & et feft ft H/W ar O.S. 4= Run
fopar ST Shd © | Java H S0 7™ program 1 easily SFRIT ST WehdT & | 39 4R O.S. & change

B upgrade 89 & processor & system resource %T Java @ program 92 i U91T &l gsar g |

8. Interpreter :- Java ®& program @1 competation g step ® gar & 1% step ® Java &
source @ compile T ST & | SY 3 byte code ¥ change ®= &ar & | sig # virtual

machines & gRT =T machine @& R&a & Interpreter &2 f&aT SITaT € | 3 YobR \Java & Uh

compile Interpreted language & STAT 8 |

9. High Performence :- Java language # &% program @&t perf
language program 1 319&T 31k 8t & | T program &t pe
byte code &1 use f&am ST & 1 Java & Architecture
Runtime ug System @t Overhead &l &THt &HH HT dT va & program ®
multithreading T use g&®t execution &t speed &I

10. Distributed: - Java v distributed la ® lop féF=IT T=IT 7 | foiyepT use
¥ | Java ¥ Ug ability gt &

I Java application internet aT Rera

Network & related application @t dev.
&6 a8 Network & data 3T programes

remote object @I local maching, u? f&Ia o access ®T |hd T |

11. Dynamic :- Java @& dy uage & 1 Java # Ig capability gt & 1 76 I8 new

class libraries, met ct amically link &2 He&dT & |
Java & |
strongly associate gar & @i Java # develop TR =T UgET
pr a fh U web browser IT fST&hT ¥ use internet 92 applets i
e STaT 97 | Internet % use applets program s9 & faiw Java @t use
T 3% local machine 4z freft Java enabled browsers @1 help & execute =T
Thd d | s Java enabled &T use Internet & grT Al dt Rerdt freft “t comp & applet &r
down compile 9? Run f&aIT ST Sehar € |
www Tk open ended information retrieval € /= internet & distrubuted
environment & design f&aT =T § | 3 System ¥ web pages gd & St information and

control @Y provide &ed € | web System @& open ended R & ®HRUT internet 4= information
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@t fepeft #ft direction & search b2 SIT TehaT & I8 W19 HTML & prRor Iwa 83T & | web pages
# HTML text @1d & | e gRT internet W =1 webr &t information &t search f&=m ST
Hepdl & | Java 7=d: distributed environment & Hefda programming @A @ feU design
fopar =T a1 | A - internet FIfPF web and Java same @t concept ®t share #=d & | g0
Java &t easily web System & incorporate fFm ST wear & | Java @ development & ugat

www state image 3il® text & display @ |1 Java & incorporation & @I web es & gRI

faf¥=1 animation special effects @1 support fésar ST &9 | web pages &
%1 & web pages @t interactive vd dynamic 7 T=”F | gFRT @¥E interne
% programs @t internet @ use @ | Java & programs @&T internet

computer U= IA™T 9T & =TI

H/W & S/W Requirement

Java @t Current ® eimm &4t operating Sy
microsoft windows, salaries 3R faf= H/W @)

g 99 Linux,

:— Internet based

machine, IBM compitable, macintosh.
Java @ win95 & fav 9= =™ version & 30

IBM Comperete 486 System.
8 MB RAM.

Windows 95 System
500 MB Hard Dis
CD- ROM dri

um requirement gidt ¥ 1

No a koo b=

g | Java @& T develop tools &t dffafera ®wu & Java development kit
(JDK) development kit (SDK) @gT SITaT & | 3T g AT 31 dreft fafi=1 classes 3
method @I Tf¥fera wa & Java slandered library s APl (Application Programming &
Interface ) ¥t e € | JDK & 3fasfa fafi=1 tools Programmes amd € | e w=ir Java
Program @t development &+ execute &= debugging 3k documentation & ferv e Stmar

gl
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Java Environment:- I8 S 91T 8Id 2 |

1. JDK (Java Develoment Kit)
2. JAVA API (Application Program Inter Face)

1. JDK:- S3% java file @1 compile &1 run @31 & foTT class 3iR method Bl B |
> Javac:- I java & compiler AT & S java & source code @I byte code #
convert &xaT 8 | ST java inter prater {HST AT ¢ |

> Java:- € java @1 interpreter 811 8, ST byte code &1 read e code

# convert @RAT § AT interprete 87 application T run &Rl 2 |

> AppletViewer:- 9@ gRT java @' applet run f&d Sira 8

> Javadoc:- 9% java @1 documentation HTML for [ =

> Jdb (Java Debugger):- I8 java @1 debugge programs
# errors find & F&Hd £ |

> Javah:- 9 native methods &7 er file 91 ST 2 |

> Javap:- Java disassembler, Si_byte i program discription #

convert &Y T 2 |

JAVA (API) = (Application Progra Ugdl ¥ define f& g classes 3k
interface &1 \qE BT 8, {B predefine p g:-

o Langage Sup : Jang : s language & support & Bt F&Af=

classes I automatcaly import &2 odT &1 $IH primitive types,

string, catio eads and exception @t class Tt &1
e : java.util : :- 3&H utilty class SI& vector, hesh tables, random
efc. T&dt Bl

Ne ' ackage: java.net : $EH networking 3fi% soket programming & related class
|

Applet Package: java.applet: s&® applet create @21 d implement A T
=T class Z&dt B

o Java..io:- & input output ¥ support FHE Tt class T&dT Bl

General Structure of a Java Program
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> Documentation Section
Package Statement

Import Statement

>
>
» Interface Statement & Definition
» Class Definition

>

Main Method Class Definition

JVM (Java Virtual Machine):

Java # =1 ™ TRt #t program @t et Wt platform, ST
ThaT & | 3 UbR Java U platform independent language & J
language & st fpeft fd9lw H/W am O.S ao fifda =€t &ar 2

language & 37T &Rt ® |

amming

e 33 3

Java & 3rear &+t language @ compiler et 9y comp.
Machine & &t machine code # sgerd € | Java co AT & | TZq ol steps
H first step ® Java compiler JavaC, progr. compile w=ar g 3R
intermediate code produce @=ar g | g | IE byte code #t machine

code @t ¥ BId € UG AT Uh VAT ma B & S areafdear # exit & {

g7 =T code (byte code) machine code &t d=g Tt
| It 9% Java Interpreter virtual machine & fo1e Sc=1 fpe 710
e & T machine code # dqetar @ 3T execute &RIAT 8 | 3T I8
—31elT machine & 10 37T T-37e7T BlaT 2 |

YR virtual machine @& it ¥ =& codes @1 et it machine W
execute ST HehaT T |

Java @1 compiler U& intermediate code ST &, ST byte code ®&d &, I8 byte code
Ul machine & fog 80 € ST physically &f 8kt €1 $9 machine &1 JVM @®&d & I8
computer @ memory H &I 2 |

Byte code optimized instruction @& ¥¥g 84 © I java runtime system & g§RT execute

B B |
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> Java &1 compiler java # forar a1 2 |
> Interperter “C” language # forar a1 2|

Java Program > Compiler »  Virtual Machine
Source Code Byte Code
Byte Code > Inter Perter »  Machine Cod

Virtual Machine Real Machin

Note:-

1. Plateform:- S8 program run 8T & 98 @ hardware
plateform @&d € |

2. Plateform Independent Appliction:- U1 applicati
system plateform TR STANT & Hhd! 2|

und &I

@ operation

API (Application Programming Interf

Text Editor

Y
Java Source Code

y

HTML Files

> Header File

gram Output
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Java Support System

Java & fAf%=1 application programs va applets programs s & féU @& support

system @t fEvIRar gidt g | oI e 8 -
1.

Java Program

U Java T pr
. Do
. a c
e

N =

5

6. Main class.

Internet cannection:- Local computer @I internet & connect @ & faw internet

connection Sw3t |

Web Server:- IIg U program 8ldr & ST internet w® et informatio foro st
request @I accept FeaT § 3R ITD AR IavIF document ATaT g,
Web Browser:- 9Ig Ush program &idT & f5=1eb gRT www &I access
applet @ Run f&am ST Tepar @ |
HTML:- I8 U language fSi&repT W=INT web page s
Hyperlink T W=t &2 =1 web pages @' link T2
Applet Tag:- Java & s910 =t applet progra : Jed & & forv fwar

ST HepdT & |

Java Code:- (Java source code )
Java program s A fham Srar
Byte Code:- IIg compile Java s e | forg fdeft ©ft Java virtual machine
SRT W=t fhar S ﬂmdi | g et ©¥ applet program I run & ® T
e
n A AT §T Blar & ST 7T & -

ge ® Java application 3f®

AT |

S
n.
ement.

efinition.

7. Main Function.

. Documentation :- Documentation Senction & program & H&fea details comments

% ®I H @dl T | program & AW author name late lime 3fiR 3= details,

documentation section # document @& fat mater @ feRa? & forw special type @
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comment T use fpaT ST Thpar & | [ 1** *1] g comment @I documentation

comment T ST B |
2. Package Section :- Java Program # @e&f ugeiT statement package statement use

féserr STTaT @ | I8 statement computer @1 Ig gq1aT 8 T package T @RIT 9 ? AR TH
package & 3faila et § |

EX. :- Package <package name>;

3. Import statement :- Javaa & program # f=ft 31 class @t
member @I access ®A & fav g class &I include &=AT
Import keyword T Y=IT fham ST 8 | I€ command
T & Bl 8 |

4. Interface Section :- Interface section # inte Rl O fpaT ST HehaT B
I8 Uk operational section BT ¥ |

5. Class Defection :- &1 section # . baT ST & 71 main class,
main function & use T ST BIaT 7 |

6. Main class :- w&% Java pro ' main method & whdl & | ==

program execution & object decl g 30l 37 object & gRT 37 classes &t

method &I execute g

Tokens
gram @I develop ®ed ¥HI & program # fafi=1 ypr &

ial word W& expression &T use féam ST & | Java & program #

Java program ¥ =1 5 yR & tokens@ad & :—

1. Reserved keyword :- abstract, Null, else, float, if, int, for,

2. ldentifires :- Uppercase, Lowercase, Underscore.

3. Literals:- Integer, character, Float, String, Boder.

4. Operator :- ot Operator.

5. Separators :- () Parenthesis, Braces { }, Brackets [ ], Semi

Colon ; , Comma (, ), Period (.)
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Statements

Java @ Stement f&=t it language s&®T use comp. &Y T HRI HF FA B U
interaction ¢ # fdar Smar g | Java ® 1 fotRaa statements g1d € -

1. Empty Statements:- Comments etc.
2. Labled Statements :- Lables
3. Expression Statement:- Declaration statement, post or pre

increment mathematical expre.

4. Selection statement:- of, else switch.

5. lteration:- loops

6. Jump:- Break, Contibue, Throw
7. Synchronisation:- Syn, keyword (Multhre
8. Guarding:- Try, Catch, tion

Constants & Variable
Constants & aruef fixed values
change =&t it & |
Value & ara=t 37 =t

am @& execution & JTHA

program @ execution & THA

change & Wadt @ | U& variable pro. AT TFHIT T3 value

i & values &I store H™AT AT HepaT & | 39 value &Y

stant value @ %9 ® store SeRIT ST ThaT & | ™= data type

store AT & |

Data Type

Com
3TTIT—3Te19T les
el ST &

Java & eqd T |

1.b -128 +127

2. sho -32768 + 32767
3. int - +2 x 10°

4. long - +9 x 10"
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float :-

1. float - -3.4x10% to +3.4 x 10

2. Double - -1.7 x 103%® to +1.7 x 10-3°8

Char :- 1 Char

String :- Group of Char

Boolean :- True or False

Declaration of Variables:

Java # 91 program # computer ¥ fé=ft #t value @t store iable
&7 use fpar Star & | feeft #ft program & feeft #t variable &t us declare

AT IS ¢ Java # variable /=T storage location & ore fépar

SIRNTT Java @& program # variable computer @t FrferRaa

1. Name - variable

2. Variable fépe1 d2g @ data type &1 & ?

3. Program # variable @ declaration @1 ope decide wear g |
Declaration:- n

Syamex :- Data type variable1, variable

Example :-int x,y,z;

Initialization: -

olic Constant ©® constant value gidt & 1 St program &
gt ¥ 1 3 value &t fh=ft +ft Symbol = word (P, max) @ gRrRT
bolic constant declare %A & fé1u final keyword T Y=IT fpaT STTAT
e C++ & I € 8 | 3ie final keyword C/C++ & # define 3fiR const
AT fpam ST ¥

Declaration of Symbolic Constant
Syamex :- final datatype symbol=value;
Example :- final int max=10;

Java conversion @R & 3THR symbolic constant capital letter ¥ fév Sid 8 1 93q
U7 AT STeest T8l & |
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Type Casting

Java & programer @t commands @& v stong type chacking @t SIrdt & | fereft v
data type @t value @t 95 data type # store FRTRIT IAT THhaT & | afhT g3 type &t value @i
Bic data type # store @&l fhaT ST whar S HHt fheft 93 data type @t value &t BIC data
type # store w1 AT ®  explicitly type conversion w=AT 8 | & a@l $& expression ® java &k
error generate a1 ¥ | Java &r g feature C, C++ &t gt & 3tenT e efplicity type
conversion STt A&t ® 1 3R 3 fRerdt 7 error produce =& gt @ 1 type ¢
FraferRad Syntax @1 w=iT féherm STrar 3 1 Veriable=(datatype of Varuable1§ ble

Ex- :- int x;
float y=10.50;
x=(int)y;
Rule of type conversion:-
1. 519 %4t BIC data type @t value &I 93 data

s Sar € ar implicit =T
& BIdt 7§ |

SITar & dr I8 explicity type

automatic type conversion gdr & | 3l

co
2. 919 93 data type @t value @I BIC dat ed s
conversion AT gdT & | &l uce dET T |

class typecast

{
public static void main(S s[])
{

byte b;

int i =257,;

double d= '

r d b=|l +i + nn +b);

|n("d and b=|| +i +|l I|+d).

’t.println("d and b="+d +" "+b);
c=(byte)(c*2):

System.out.printin("c=" +c);

}

}
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Operator:-
Java language @& structure C, C++ & 3R R @ a4 &~ | U operator I8

symbol &, St v # Ritte #akea ar difiea AFEeesE @Rar g | C A v it & &
fordr @B T Operators g |

Operators Type
Arithmetic +,-,5,1,%
Relatinal >, <,>= <=
Logical &&, ||, !
Conditional ?:

Asignment =

Shorthand Assignment
Unary
Special

Bitwise

1. Arithmetic Operators:- Arithmetic T3 @ Torv R smar @ o

Arithmetic Operators Je&Id: Uiq YR &
OPERATORS ME&

+ Addion @b O U

- Subtrmi __"_l’

* Muiiplicatieng,

Division.

% Moduils Operator
p

~

4

Modul division wfghar @1 RAvsT (remender) gorA @ o= a1 ¥ 1 %
O Wn mbers @ |1 &l heAT dTiU |

TUET § UMD (-) T g1 (+) T8 &1 J=T &ed § af el g9 ugelt
e & ST AT B

eg -
-10%3 = -1
10%3 =1
2. Relational Operator:- 59 g T3l # FHAAT U6 THFAT Yehe e gU foreaT giar & a9 &x
Relational operator @T ¥=T @ ® | ‘C’' # B: 3ffRed § St compare &2 H & 3 & | &

= expression @t a4 & g7 expression ®t de Pl relational expression &aT SITAT & |
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OPERATOR MEANING

< islessthan
<= s less than or equal to
> is greater than
>= s greater or equal to
== jisequalto
I= s not equal to
g9 operators @T order of precedence &HI9 8T & 3fT Associativity a0 &

B©: operators T 3UANT logical expression # gar € <t Ug Iad § & logdi sion &
condition =&l & IT TG | 3PR condition W@ & @ output 1 gh T T

Ife g7 U statement & Arithmetic operator @ relational operato j g oar
ggat Arithmetic operator 31941 STl RaT § & d1g relational op

eg:- a=6,b=4
if (a==b)
“true”

else
“false”
Output 0
3. Logical Operators:-Uss & SITeT

& ® -

Ors &I YINT &2 & forv 8H logical operator

logical Al\‘_ ‘l
logicall®@R VN
logieahNOT

coneaﬂﬁzﬁaﬁmsnﬁﬁl

&&
[

&& - I dqre

U T execution terminate B TG 3R AR Uil condition Hal AR
ar 1 execution terminate 81 SITQIT | 3 <19 A% &I condition HEl &l
xecution &l BT |

operators @I combine AT & U] $9H 3R U condition & =@t 8 a9 #t ou

BIll
| - ==
T execution gIT |

Syntax :- exp1 || exp2

| - 319 &7 3 operator &T YINT Hd & df Ugell 3Ta<RAT TT a fZdir e 7ad 81 w2 &
A TEIa statement run 89T |
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i

Syntax - exp1 ! exp2

4. Conditional Operator :- Conditional Operator & dara ?: ¥ & ug if statement @1
Ifea g & | S statement if ........ else statement gRT &g TSl T BdT § 3T operator &
TINT & 98 statement v of1ga # forear ST Awar 8 |

Syntax :- (condition)?true statement:false statement;

Example:-
if (x!=y)
X=a;
else
x=b;

g statement @t conditional Operation @t #eg & s

x= (x!=y)?a:b;
Example :-
int a=15, b=9, c;
c=(a>b)?a:b;
Printf(“Greater no. %d”,c
Output 15
5. Assignment Operat perator & @ ‘=" | ¥ | I& Operator freft
variable ¥ B assig ¥ | Compiler 1@ value evaluate &=ar & @ a& right &

e T calculation &AT & af 3T $Ig value 7 81 W= I 0

Operator:- Shorthand Operator & 3®r=r I8 & 6 g&® & expression &F
shortly =IT compound &=a & | shorthand operator & g7 & expressions & U & statement
TUh ITRIT A ad & 1

T+t shorthand assignment operator @ =HM precedence 8ld & | ST AMRUT assignment

operators (=) @ TH 8ld § W Arithmetic Operators & &7 8ld T |
eg :-
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Simple Assignment Shorthand Assignment

a=5,b=3 a=5, b=3

a=a+10 a+=10

a=a-b a-=b

a=a*10 a*=10

a=a/b al=b

a=a%b a%=b

7. Unary Operator:- St operator single operant & 9e SITar & a8
919 g feft variable & & Ue "emT a1 ST @ @t & Unary Op
‘Java’ ¥ & operator g WPR B BId ¥ -

1. — Decrement
2. ++ Increment
I & UBR A YT R S § Prefix @@ postfix .

ar postfix # operators & a€ 7 |

el , operant @ Ugal 3Td ¥

++ variable variable ++
-- variable variable —

3 operator ¥ Ig &I AT ATfed b lable ® g™ 3NT Y=IMT AT 8 37@T 9t

3R TP e see & ghr Cee)
Ife 9 variable & a=F CLal BT
T[T g | Ik ' 9% vari ]
Sisdr g |

1.

|
A gl df I8 Uger variable # U SiSar AT €
3R WINT &2 ® A I operator 91§ ® HETAT 31T

eg:- 2. int c=0, a=5;

c=a++;
.our.printin(a,c); System.our.printinf(a,c);
-~ 6,6 Output - 6,5

g plew g=+ a variable ® ++ T increment Ugat FRIET WD g1 3d C F store F=r=m

e value # 1 @T increment 81 =T | &2 example # a # increment /¢ # g3 &
St ¢ 7 @l uget a store g AT TS T a H 1 &1 increment BT |
8. Special Operators:- 3 operators f&et special condition @t fulfill H= & o=t € g=IhT &
&U ST & | special Operators 1 & |1
1. Comma Operator :-g& operator &T WINT T A statement &t Siisy & o fpam Srar
21 3D WENT & BW b3 statements H Uh Az W oRame WU B st Iféa 94T
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Thad & | o9t e wum ot sifes compact R @ feiw @ TmfRaa expressions @Y
SI8AT BdT & a9 comma operator T YINT BIdT 8 | St dolg & expression &l I=—F I
g association fierdt & |1

eg:- int res,a,b;
res=(a=5,b=10,a+b);
System.out.printin(res);
9. Bitwise Operator:- 3& operator &I W=INT  Bit &Y Siiax 3R fde & g 3= & forv

AT féheIm SITaT 8 | 9 operator T =T Integer& character type & varia ST 7§

I Bitwise operators e & .

r~ One's complement
&  Bitwise AND

| Bitwise or

n Bitwise exclusive or
<<  shift left

>>  shift right

OPERATOR PRECEDENCE: -
r=~ab Arithmetic Operators:-
FraferRaa g -

* 1,%,+,-,= &T A AT precedence

Order of Preceden Operators
15t * 1%
+,-

|
3 sifRes q10 g0 Bt 8 |
B iq seifes / * ot UrenRE THM 8, TR DI AT UgA T a6t

T RO ft @ far mem € at R & 3R o verue |t St

TS H T ST HURT THEIRIT 90T ¥ 3R O Hiw & RART I va=averT &t
TOFET Uge @t St A 2%(xX(y+3) & (y+3) Ft T0ET s Bhft gE a1g (x(y+3) Wt AR
=T A 2*(x¥(y+3) Bt TIurET BNFE |

3. ghen R o Jiet § W &R, R A g R e e e ar =R a
St 8
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T TS T 3SR AT Sbe TR ¥ iR 3R T vider B | a9 Ug sffwReE
Blar  foreaest Smer priority gldt @ | 3FR U A 31fYeh iTuReR &t THM YTRiReT § at ugat 3
aTet 3TURER i TUFET uget sHIT |
Qs Relational Operator:- 3ifRRe? <,>,<=>=, &I gt TaM ahft iR aifRer ===

BT Ut 37 & HH it |
Type casting
From To
Byte Char, short, int, long, float, double.
Short int, long, float, double.
int long, float, double .
char int, long, float, double.

long float, double.

float double.

double float.

CONTROL STATEMENTS/CONTRO U E:

fad T instructions BT § IE HA
o gBR & fAvig &I o= 8 Ahar § AT
gram ¥ statement &1 aHU HIH BICT executable

Statements computer &1 =il
data @1 T WIH A A I o ST
4T action @1 QTG 81 HHdl
unit BT 2|
Decision Making/Br

&< B forg

t:- Decision Making Statement &I SUJIT condition check

fol o9 areT statement 8 | 99 execution @ SR HaW UBC
ST 2| afd condistion true 8 @9 statement true excuate BIAT ¥ |
statement true 8 T W T& ¥ QT statement forga™ & forg fasar Simar 21
g W ffalse statement true excuate BT ¥ |

(text expression)

statement blocks;

}

statement x;
Note:- 3FR condition & true 89 WX Y& ¥ 31fd& statements executed B 991 € &1 df S &I {} # <1
3D % |
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ii. If else:- if else statement § & g condition & true 89 W if & - fo”d T statement &
block excute B & 3T else & <1 f&U T statement @& block execute B 2| if else ®
condition @ true 8W W 3R & U&H A 1% statement executed HRa™ & AT SABI { } # <1
Maegd & a8l syntax error 3T |

Syntax: if (test expression)

{

true block statement (s);

else

false block statement (s);

}

statement x;

iii. Switch Statement:- 3T SUINT T I BT select 7 & foTu fhar

ST 2

Rules:-
a. Switch # f&aT 4T exprestion intezo er ATy |
|

b. Cause value 83 Tdh

constant g9
c. Case statement & b
Note:- default stateme&

Syntax:s

IS
ause & matich 9T 89 TR BIaT 2 |

ak;
case value 2:
block 1

break;

case value n:
block 3
break;
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default:

false statement;

}

statement x;

Looping statement:- Program # f&=fl condition @ MR W &l block & IR—9R excute A &
foTg loping statement &7 ST &R € |
Looping statement 9 &R & & |

i. While Loop
ii. Do While Loop
iii. For Loop
. While Loop:- 39 loop # Ugd condition check & Wil @ loop @1
body @1 excute f&aT SITdT & T excution & d1€ condition g R iR

! condition true Bt & AT loop T<idT BT 8, SiWT & cond
STl 2
3R A {}7El <0 ® @I loop @' body # while @&

Initialization;
Syntax: while (test condition)
{
body of the loop
}
i do while Loop lo tatement excute 8Id 8 fX condition check &Kt 8 | 3FR
condition t op
false TP
Sy

excute BT &I @I loop % YT | $ UHR A condition &
fl

execute BIdT 2 |

st condition);
iii. for L or loop T SYANT & loop @I fixed time T& de™ & foru fdhar e g1 39 loop
# U line ¥ 3 statement f&d o 2 |

a. initialize a value
b. to check the candistion

c. counter ®! 9™ & sating @1 I 2 |
Note:- T& ¥ 1% statement <=7 & fog {} # statement < € |

for (initialization; test condition; increment)
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{
body of loop
}

Nested Loop:- 5@ f&fl T& loop @ 3feX WX loop &1 SYANT fam ST € F 98 nested loop @aatrar
2|

Note:- Quter loop &1 counter STd T 8! daeidl S b inhor loop IRT =T B S |

JUMPING STATEMENT:
a. Break
b. Continue
c. Return
a. Break:- Break @1 Joi f&™il ¢[U 9 d1&R 34 AT switch s
gl
b. Continue:- $H&T use f&¥l loop & B W &I 3T d execut HT b forU
foram STaT 2|
c. Return:- Return key word f&=i1 fuction & e return ford &= 2|

forg foar Sirar

Labelled Loop:- 3= & nest T nested loop @1 continue &RAT &, T4
89 tublkd break 3fR lablelded continu

2 |
Ex: Labelled continue
outer:

for (int 11;

if (N==

con outer;

HYT © I8l WX lablelded s valid identifier

system.out.print(“ Hello );
}}

Ex: Labelled break:
outer:

for (int m=1; m<11; m++)

{
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for (int n=1; n<=11; n++)
{
System.out.print(“ “ + max);
if (n==m)
break outer;

System.out.print(“ Hello );

}
}

He b

»
é}

UNIT — I

T AND METHOD:-
ava Uk object oriented programming language ¥ o fafi=1 data @t store

sis data types @ &I user @ &T 7T data type ¥t &9 TepaT & o o v

fel machanism class T 9= fham SITdT 8 | 397 Yeble class & user (program), input e s

gt data & nature & FTER ®iz H TAT data type FAT THAT T | T IR AETARATIAR s
A YhR B data type SFIU ST Fhd & | 3T UBR 9 TP object d v template @t dze gidt @

| 3T TP object T class &T instence glar & |
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5

siq ft class declare ®t St @ | af @8 FRaa format a nature & AR

declare @t St 8 | 519 class @1 declare #=a & fw 37 class & 3@ HIF-HIT A data type
M 3R g9 data wr apply fear S arem code, method specify fépar srar & foeedt 1 class
declaration ® @aer data aT @aet code 3rgaT QAT Ht & Tehd & | class &I declare &= & ferv

class keyword T use TFaT ST TehaT § |

}

Characterestics / Some Fa

General form of class:-

class classname

{

data type instancevariable1;

data type instancevariable 2;

Return datatype methodname (parameter list)
{
//lsome comand

}

1. @Iz 9t class gdem 9 keyword & & SAt 7 |

2. class definatin g3¥=m b } gRT e T&dt & | 31 class defination & 3id & semi
+ & 31T feature € ]
fpu ata 9T variable & class & instance variable @wgaTd Bl

le 9= ly 8% daret programming code @t & defination & 3igz &
vt fhear StTar @ 1 3R 3% class @t method @eT SITaT @ |

v &= instance variable 3k method @t wfffera =u # class
21

classes # instance variable @wF method & =T & STaT & 1| T method & &
e T Sar @ swfeiv method s FaifRa wedt & & fheft class & instance

variable f&a ypR use fpU SR—IT |
7. class @ gRT declare f&v 70 AU data type & Wcde variable @Y object w&T SITaT & |
8. u™&® object ¥ instance variable @t 3t == @t copy &t & | 3rAfq &P object

colon @&T use =gl

3. class defin

A bR B instance variable use U Sd § | W U&H object # 3T instance

variable &t value 3eliT-31eiT 31aT JHE &l Jehdl & |
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Adding variable & method
fepeft #t class ® w=hT fbUv ST aTet intence 31T variable &Y clas scope # declare T

ST & | class @ 3iee f&fi= instence 3Nl variable @& Tmm=r fumciton & variable &t azg &
=T modifiers @1 9= &< declare fFar STaT 8 |

Defination of variable :-

class abc

{

type variable1;

type variable2;

type variabeln;

}
Defination of method:-

class abc

{

type method name (parameter list

— Q\y

fereft class @1 declare T SiTaT @ | a@Y 98 class data trype
datatype @1 u=aINT 3t type & AU object data declare & # fémar

ect user gRT ¥91¢ 7Iv & data type & variable g &d & |
object ration 3iI¥ W=INT & steps ® &ar & | 9gedl step # object & declare fpam ST 21
IRl step # 3 object & & memory allocate @t SiTdt & 1 3R 3 initialize & Smar @

Statement Effects
l. rectengle rect; rect
Nul
Il. rect=new rectengle(10,15); rect width hight
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100 — 10 15
50

Accessing class member:- class # define v 7w &%= instence varibale 3k method
T class & member &Eed & | 37 =T member &I g class & object & =TI dot (.)

operator T W=INT &2 access fpar ST TepdT 7 |

Syntax:- object name.Intence-variable;

object name.methodname (parameter);

Constructuors
method 1

ructor & default

“fhet class & declare U 7w instance @t initializ

weiT fhar sar @ 1 T constructor wed ® 1 TRt obj
values a1 constructor # pass @t g value grr ini fereft object @t AT

ST @ df constructor call fepam ST 7 1 3 object T type, memory

constructor 3% parameters @t TRT iR type & R U 3T
ST TP & | 39 bR fhet class & F=ferfRaa constructor 8 wepa ®1

t constructor:- Default constructor & class @ instence variable @& faU
defatlt value assign @t STt & | $9 Wb constructor gRT it #t object =0 S & 1 37
=t & It default constructor gidt & |

2. Parameterized constructor:- s& constructor @1 w=IT program execution & I

FB value &I pass HRBT object & initiating fram ST FhaT & 1| 3T YR B
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i

constroctor @I declare wed &®I cons. Definition ® parameter @t #t declare fF=T STar
2

3. Copy constructor:- s& constroctor &1 w=T gt class & ugat & s =it object &
instence variable @t value & gRT AU 910 ST T& object 1 initialize wHeam & fev fémar
AT @ | 39 YR 3 constructor & St RIT object @t exact @<t @t A=) copy Bt ¥ I

Method Overloading

freft class ¥ A a1 @t @ method g Thdt & | 519 fheft ek
ST @ar & | af U&d% data type & 10 3temT— 3tenT 9@ & method
«fT g method # pass v SR a1ed Argument &T type 31eiT-
compiler gRT 37 method &t THM AW 8F W ¥t 3renT-
program execution @& 3R 5= datatype & Argument ST 7 | 3D
MR 92 compileres 3uged method I call T efer

T UhIE Uh & PRl Pl 3eiT— 31 d e A AW P Bbs method
overloading @t SITdt 8 @ & method overlo
Method overloading &=a & feru

1. Method & a9 HHME &FT ATRU |

g el
® -

rguments & datarype 31eT-37eT 8T ATRU |

2. 31 &%= methods & S
3. Method overloadidg, & d &t call far STTe compiler methgod & return type
P &I AL

Overloadin

int a,b;
methodover()

{

a=4;

}

methodover(int x,int y)
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methodover(int t)

{
a=b=t;

}

void show()

{

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

}
}

class methodoverload

{

public static void main(String args[])

{

methodover obj=new methodover(5);
methodover objl=new methodover(5,4);
obj.show();

objl.show();

o YbR g classs & fraa #t object sA1@ SR~ | instence variable & #t
| @fhT class & g UR variable ¥t declare v ST Shd § ST memory &

daeT UH 912 990 & | 3R 3= class A= object grT share frar sar € | 39 bR &
variable @I class @T static variable @gr Strar € | 3R & 9™ variable @t azg & declare
forerT STTaT 8 1| e 3919 AT static variable @ IM=Id: static method gRT access f&=m Strdr
¥ | static variable @1 call @+ & forv fereft object @t smewar =<t gidt & |
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¥

Static Method:
Class # declare fpu 71U static variable @l access @+ @& Toit methods 31 T ™~
methods @t dwg & declare @t STt & | @fhT declaration & T g&# static keyword &1 =T
e SImaT 1 static method @Y call #=A @ v fheft object @t smawRIpar €t afdt & 9k =

class name @& | dot (.) operator &T use &ed g YT FhaT SITaT 2 |

class ® declare f&u 7v static variable 3i® static methods @t class @

static member g1 SITAT & |

declaration of static member:-

class abc

}
}
calling of stati€ime -

classname.me

Argument)

S block

int a=4;
static int x=4;

static int y;

static void statfun(int r)

{

System.out.println("'x=" +x);

System.out.println("y="" +y);
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i

System.out.println("'r=" +r);

}

static //Static block

{
System.out.println(''In Static Block');

y=x+4;
}
}

class examplestatic
{
public static void main(String args|])
{
staticblock.statfun(100);
}
}
Nesting of Methods:- &=t methods & hod fomIT ST FwdT © 1 9 nesting of

method w&d & | methods =t nestin Tehcdt & | Aded U method & 37ee

@R g @R method & 3ige
&I 3T UpR B 3igeT foredt

T ST Twar B |

INHERITENC

Java d 3fi® intence variable 3fl® s@® source code @& gRT fheft 3

class # ff ¢ | su fow Java &1 v ey feature wReRT gl © |
ram # ugel | §910 T program & source code &t JTeEeehdl Bt

inherit @2 o= SEAT & | Inherit 7 w2 ugat & Reg feedt class @t

class & acces ® acessabile 8 SI1d & | 3 U fhaft ggat & fra s& & source codes &Y =3
class # access &A @t UfshaT @ inharitence &T ST @ |

Java # ugat & R &= & 715 class & access &= & U extends @aT ST ® |

=1 class &1 inherit fépar STaT & 3& supper class wer SIaT 8 | /=T class & super

class ® member &t access THAT STAT & 3 sub class $aT SATar 2 |
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class abc

{

}

class two extends one

{

Types Of Inheritence

1. Single . Q
2. Multilevel.

3. Multiple.

4. Hairarical.

5. Hybrid.

1. Single Inheritence: supper class @Y U sub class @ gRT Inherit fpar Srar

inheritence a1 2 |

Uh supper class @I T sub class @& gRT Inherit fpar
class &Y sHeT: & %=T sub class @& gRT inherit f&Ham STTaT 8 |1

nce multilevel inheritence gar & |

Super Class

A

Super Class

A

Super Class

3. Multiple Inheritience :- Java C,C++ &t azg & supper class @I & sub class &

inherit ET @< Tehar & ATt Java # multiple inheritence 43t @28 C++ & &HIT use =
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P B AT b A AT ST @ | Java H S Rt sub class # et base class @t
inherit fpam ST 8 31k 91 ¥ fReft interface @ grT fheft 31 class @t methods &
declaration @t w=IT fpar STaT € 1 @ & multiple inheritence @& 2 |

Class A Interface XYZ

{ {

void display() void show()

{ {

}
class B implements XYZ
{

void show ()

{

inharitence @t Heirarchical inh I

}
}
4. Hieriarchical Inhertence :- = per class @I inharit T
Srar & 3R &= declaration @Y interface T | ent =T AT & | 3 UBR B

5. Hybrid Inharitence :- s faff=1 classes multilevel inharitence 3fi®

multiple inharitence UhrR o SITdt ® | a9 Wbk & inharitence hybrid
inhetirence &t g 1
supper class interface XYZ
{

sub class

sub-subi }

verriding Methods
r class @r féreft sub class & inherit T STar & 3fiR sub class @ super
class & method &ldt & a9 sub class & super 3fl® sub class @t common mehod gt
g accessible Z&dt ® 1 sub class @t method @t allrady sub class ¥ define T&dt & s/ arer &
super classs @t common method &t sub clas # inherit %= =T ST € | 39 YR sub class &

gl methods accessible T&dt 8 | S sub class @ object & gRT g method &1 call fpam Strar
g a e sub class @t method call @dt & super class @t =& | & wishar & method

overriding &gl SITAT & | 9
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super class @t method @t call @A & T sub class # & v method T St STt 8 3=

g9 indirectly super leyword & | dot operator T use @ed g super class method @t call
& form Sar ® 1

Syntax :- super.methodname ();

Super Key Word:- Super key word @1 SYIIRT inheritance # &3l sub class # far Sirem 2 |
g §RT 8 super class @ constructor &I call &R FAdhd 2 |

3R super class 3R sub class # instance variable 3R instance meth

T 8, 9 sub class # Super class @ member @I access B & foIU s ey
SO T SIar 2 |

3FR super class # constructor g @ sub class # contract

contractor # super class @ constructor @1 call &= & folU ugalr ts
Ex:

//Example of Method Overriding and super keywor:

class base

{

int a,b;

base (int x,int y)
{

U%H

=RV |

int s;

der(int a,int b,int c¢)
{

super(a,b);

s=c;

}
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void show ()

{

System.out.println(''S=""+s);

}

class inherid

{

public static void main(String args[])

{
der object=new der (1,2,4);

object.show();

}
}

Final variable, methods, classes
change & H&dl 8 | TRq

iX AT EvAS BT & a9 39

Final Variable :- @mm=r vatiables @t valu
%8 condition ¥ 6B values program

variable declaration & féiv | =T varia HI-AT1 final keyword &1 9= fésarm

SIdT § | U §R et variablgyapt final de & 91 gt value @I prog. execution &

9T change =& fhaT ST command # g final variable & value @t change

nerate @wedr g | final variable @I symbol constant

uper class method @I sub class # override =&F @=r=IT ST BT &
al*keyword & &I declare f&ar SIaT & g Wbk Bt method & final
final method @Y @@t sub class # override s&f =T ST THdT Add fopadft
sub clasg super class @t final method @t @?g 78 method declare w&f @t ST Tt |

Final Class:- 5@ f&=ft class &t & separate class & %4 ¥ & use fpam SAT @ar @ 3R
oA et g class & inharit AT f&am ST 8T & @t s final keyword @ =TI declare =T
ST @ df 34 class @t final class @&r SItar 8 | Uh SR fReft class T final declares @ & 91§
gTH g A3 class inharit A& @ ST Tehdt @fchT 3TD object aTRT sTHT method call @t ST
Thdl & | 3 UbR pig 1 final class super class &l a7 Tehedt |
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5

Finalize Method:- Java # memory management & v ves @9 method garbage
collection T w=T fFaT SITaT @ 3T® 3idvfa s@ #t memory & g ¥=T object gar ¥ Rt
program execution areas 31T ®Ig AIHAT &l & af & memory & ger f&ar Simar g 3R s
object @ program @ W=INT & forv free we & STt 2 |

$p faely yRiRfe=t # |8 commands garbage collection @ T Tl T ATEeAS BT & |

a9 81 commands &t classes & U A9y method declare ®we s methods &
gk Ht method @i St gHem feft object & v garbage collection &
execute 8Idt & | finalize method () @&T ST & | $9 method &1 AW
3R return type void gaT ¥ 1

Syntax: protected void finalize()

{

/I Object and resources release code

}

Abstract class

S fpedt class @ 31 uhIR & us
inherit fFam ST T® af 39 YR & clas

g object T S0 ST Heb oifehT
ord @ T declare fHar SdT &8 3

UhR Bl classs & abstract class @ar =t class @t abstract class declare &=

= SIraT & @ s class @, ob | 3 UphIe 39 class @ method instance
% | abstract class @t method T instance

ss &Y Tt sub class W inherit @R for=Im SITaT 2 31 fhe

variable @t directly ace

Abstract method:- Abstract class # declare @t 1§ method abstract method HgeITar & |

g1 method &I abstract class T object sTeRe call 7 TR ST Tehar |

Ex: abstract class milcr

{
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protected int code;
abstract void getcode(int c);
void show()

{

System.out.printin(code);

}

}

class bca extends micr

{

void getcode(int x)

{

code=x;

}

void show()

{

System.out.printin(" bca,code is "
}
}
class msc ext

{

void C

}

/* void show()

{

System.out.printin(" msc code is "+code);
+
}
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¥

class myclass

{

public static void main(String args[])

{

milcr ref; //It creates reference

/I mlcr on=new mlcr(); //Compilation error
bca ob1=new bca();
msc ob2=new msc();
ref=ob1;
ref.getcode(101);
ref.show();
ref=ob2;
ref.getcode(102);

ref.show();

UNIT —1ll

ingand Vectors

A
constinu ory location in store T&d & | 3R = Aiferad U A fheft v 797 | ygam™ET SITar
2 | 3 array name ®&d & array § RIa@ R&f¥=7 variable @1 indivisualy =T number §RT access

tatype @ variables @I group array adlal § | Uk array ¥ &= variables

fpam ST whar & T $ array @1 subscription @eT ST § | feeft ft array & IE subscript
(zero) & start it & 3f1% array & fSra? elements § SHH Uh HH BT & |
Types of Array:- array a &R &I 2l § |
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1. Single Dimensional Array:- 5§ ®IS U® sub script S@dT 2| 3RIfd 94 data &I U& row
IR TH A AP colums H IR @Re I@T ST &) a9 39 UBGR & array dlI single
dimensional array ®gT ST ® |

Initialization of an array:- f&=f1 array @7 initialize HRAd THI SABT size AT MATH o) © |

declaration :- Systax: datatype identifier [];

or datatype [ | identifier ;

Ex: int n[];

or
int[ ]n;

Memory allocation :- identifier [[=new datatype|size];

Ex: int n[ ]=new int size];

Initialization :- Systax: datatype identifier [|= {valuel, value
Or datatype []identifier = {valuel, value2,.....
Ex: intn[[]={1,2,3,4};

2. Two Dimentional array:- Double dimensi olumns # data &I =afRerd

HRD WG] ST © S9H array @ U

Declaration :- Systax: datatype i

0]-4;
11911=5;

racters T group string w&aTar g 1 strings form # information @1 store
U U builtin class & /= Java.lang # define & | S/ feft string @t
comp. fopeIT ST BaT & | &t string type @ object &T W fRaT STTaT ® 1 g9 T &
=1 string manupulation @1 %M string class & # define & =T method grT fhar ST 7 |
string clas & W= e & fov s expilicity import @A &t 3MawIehdr &l aidt & | =Iifh I8
Java.lang # define @ar & | 3ik Java.lang y&® Java program & implicitly import gt & |
Declaration :- String str;

memory allocation:- str=new String();
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Initialization:- str=new String (“Hello”);
all in one :- String str=new String(“Hello”);

String method

methods Task procedure
S2=S1.tolowerCase — convert. the string S1 to lower.

S2=S1.toupperCase - convert. the string S1 to upper.

[ I s |

S2=S1.replace (‘X’,’y’) - replace all apprence of x with y.
S2=S1.trim -~ Remove while space at the bugging $ and of the string. s

S1.length () - Gives the length of S1
S1.chartAt (n) —» Gives the char of S1
S1.compair to (S2) - Return (-) if S1<S2, (+) if S1>S2 (0) ifgSd=
S1. substring (n) - & 7§ position & §1g & Y2 char.

S2. substring (n,m) - Ashish # “ish” & 2-6=4 2 ter Qi |
String Value of (p)

P. to string -

S1. index (‘X’) -
S1.Index of (X’,n) -
String.value of (Variable)

String Bu : ffer Class @ §RT string @1 run time 9 add 9 edit f&ar

ST Hhal string @ append @ nidil # insert f&aT ST AHar 2 |
):- 9% n position & character @1 x character & modify & F&Hd

d (S2):- 39 string S2, S1 end # append & ST |
sert (n, S2):- 39 string S2 string S1 # N position TR insert & SITTT |

e féhft program & gRT comp. memory ® %=1 dataype & data &I U
group @ %U A store HRI & fev Java & U builtin data type vector &1 9= ferm Simar 7 |
Vecter data type araa # Ue data type T object ¥ it Vector class gRT s9m=IT ST 8 |
Vector class Java package @ @& sub package Util # declare U class & foreTept H2= 3qaed run
time U2 user & requirement & 3MaR UT =T datatype @I U group & w4 # store &HAT BT

g | ©h Vector @ array & ug difference gar & & Vecter 3tenT-3tenT datatype & object & v
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i

group & &Y H store HRTAT AT HehaT & | Forad & Y& object & individual 35 index No. gRT

access f&aT ST \®war ® | S| array & THME data type @t values &1 & store HRI™IT ST TehdT
2 | 3. IR} int data type T array SFRIT AT & | d $9H Sdel int data type @t value @t &
store HREIT AT HehdT 7 3 fheft datatype @t & | S|&fd vector & =T object & wu fR&fv=T

data type @t value @t store HRRIT T ThdT & |

Declaration of vector variable:- Vector & =1 object &t vector D gRT
declare fpar strar 2 | Tt vector & object Y @aer declare &ea use &l JHPT
memory allocation 3Taes ¥ |

Import Java Util. *;
Vector V;

Vector obj-name;

pofy alloction & a1g &t vector
object Y W= f&har ST wwdr & | et vect jec emory allocation =1 & feru
new keyword & T vector class & et #ft stroctor TepeIT ST HhaT T |
Vector V=new Vector (1,1);
Syntax :-
object name=new construct
ati

DEclaration & memory

Memory Allocation:- vga declare f&t 7T obje

Vector V=new vecto

Ex: import jaV @

main(String args[])

Vector v=new Vector();
for(int i=0;i<args.length;i++)
{

v.addElement(argsi]);

}

v.removeElement("bca");
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System.out.printin("After Deleting bca");
for(int i=0;i<v.size();i++)
{

System.out.printin(v.elementAt(i));

}

/I v.insertElementAt("BCA",6);
v.addElement("Surya");
System.out.printin(" In Display All Elemnt ");
for(int i=0;i<v.size();i++)

{

System.out.printin(v.elementAt(i));

}

v.removeElementAt(2);
System.out.printin(" In Show after Deletion ");
for (int j=0;j<v.size();j++)

{

System.out.printin(v.elementAt(j));

}

v.removeAllElements();
if(v.isEmpty());

{
System.out.pri is E
}

}
}
ass’- Java ® primitive data type fépeft method # call by value & gRT pass 8T &l

S4feh o 1 by reffrance & gRT pass @ld &1 Primitive data types @I call by refrance @ &RT pass
T B foIw ggat object ¥ sgarT BXAT 71 Riwr® 10 java & wrapper class ¥ gidT &1
B wrapper class T 8:-

Builtin Datatype  Equivalent wrapper class

int Integer

char Character
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float Float
long Long
Methods

1. Primery datatype &I object # &&= [use of constructor]
float x=2.3f;

1. Integer obj=new Integer(20);
2. Float f=new float(x);

2. object to primery data type

1. inti=obj.intvalue();
2. float t= f.floatvalue();
3. Number to string:-
String str = Integer.toString(30);
String s = Float.tostring(x);

4. String to Numeric object:- Q
Integer in =Integer.valueOf(str);

Float obj.=Float.valueof(s);

5. Numeric String to Primary data t
int x=Integer.perselnt (str);
long I= long. perseLong,(args[0]);

Interface

Java # S/W ent =1 classes # Ueh HUAT o1 & TIU class &t dwg
Srar ® 1 feft ¥t method & 3R symbolic constraints @Y
classes # T f&U S A 3 | fReft ot interface # &
final v constraints & declare U sS4 & variable =@ | 30T interface #
d method @aa prototype & +a # use &t St & | Interface @t Teredt
me mands T YT &1 fhem SIar 8 9 s=° daar declare fép=im ST @ 1 define
L] | Uh & interface &I w=IIT $e aredt A= classes # s interface ® declare @t
11§ method common gidt & |

g U entity i

declare

Defining a interface :- vs interface @ define ®=+ & forv interfaace @ =T foFam ST
Ush interface @t defination class Sift &t 8ldt @ | @ 3idw @ae class @ interface keyword
HT BT T |

124, Zone-Il, M.P. Nagar, Behind Pragati Petrol Pump, Near State Bank of India, Bhopal- 462011
Ph: Office: 0755-2575678, 2557611. E-Mail: surya_academy@rediffmail.com

41



SURYA ACADEMY

(Institute for Quality Education) Draft

General Form:

access identifier interface name

{

return type method name (parameter list);

type final var=value;

b
Implimenting Interface
freft Interface @I w=T @ed & fov &A= classes & gRT s | ST
eIk gar & | feet interface @1 implementation @23 9? g clas
@ variable Y access T ST THdT § | 311® s@Ht method &1 i SIT ThdT

g | &t interface @1 implementatoion @=A @ fere implem

class ClassName implements InterfaceName
{
Statements;

Statements;

Statements;
h

Extending an interface:

Syntax: class classNa sup s implements interfacel, interface2

ultiple inheritace
interface erl
{ static final int code=101;

void funl();
h

interface myinter2 extends myinterl
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void fun2();
void fun3();
}

class msc implements myinter2

{
public void fun2()

{

System.out.println(" Hello");

}
public void funl()

{

System.out.println(" M.Sc");

}
public void fun3() @

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

}
public static void main(Strin )
{
0;
ob.fun2();
ob.fun3

Sys ut.p "+ob.code);

msc ob=new msc

ob.funl();

arious Forms of interfaces=>

A
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B

Interface

Extension

Implement

Interface

A

ma

Class Class

D Interface Interface

L 5|

Interface
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i

Packages:- Packages # faf#=1 class 3T interfaces @l define fépam SIraT §1 R same name &
classes T result disorder & &ldT 21

TYPES OF PACKAGES:
1. Java API Packages:- $&% a3 functionality @ 3JHR classes group #

b. Java.jang:- 33H language &1 support & Bt F&fa=
automatcaly import @2 @dT &1 $HIH primitive types, stri
exception T class T&dt Bl

c. Java.util:- &9 utilty class SI& vector, he

compiler

hreads and

r date efc.
d. Java.io:- & input output &I support
elated class T&dt &1

&t =T class 2&dt 21

package ¥t 9T HHaT 2

create el |

e. Java.net:- 89 networking 3T s

f. Java.applet:- ST applet ¢

2. User Define Package:- User 31a=t
Stepl et A T packagg® IH A
Step 2: program

Step 3: Classes @I defi

ages @t classes @I g& package H SUINT & & felv import

age.[subpackage.*]classname;

able:- & java T environmental variable 8IaT &, T&=T IU=NT class files @I path &Y
difine e & ToTU fopam ST 1 Java &1 compiler 3f1® interpreter class path enviremental variable &
define T = path & class files @I search w2dT 81 By default java &T compiler 3{I¥ interpreter class
file @ current directory ® search @=dT 1 Class path & package @1 parent directory @es @T path =T
STt 21

package packl;
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public class pro
{
it x=5;
private int x_pri = 10;

protected int x_pro = 15;

public int x_pub = 20;
public pro()
{
System.out.println(" Base class ");
System.out.println(" x= "+ x + " x+pri " + x_pri + " X
X_pub);
b

UNIT-IV

MULTITHREADING:- Multithreaded program # @I a1 & & 2% part 80 & S
concurrently (T 121) run 810 € | Program &I Y& part &I thread HEam 2 |
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LIFE CYCLE OF A THREA

> & thread &1 execution & fSTaT 3TeNT | path 8IdT &, I thread Y& address space &1
share &*d &, 3 fo1T A light wight & &I 2 |

> Multitasking @ special @ %9 @I multithreading &&d £ |

> Multithreading @ gRT efficient program for@ & €, S8 CPU &7 31f&idad SUdRT &
AHAT § AR I¥HT idle time minimum & ST © | ST network environment & oy agd
3MaTE 2 |

> 91 thread & &I Run 81 2 3R resowise @I Td I share
interpreter threads @ €@ @ switching @1 control &xaT & | g
run Bt fe@mg <d 7 |

> fHAT program # Multithreading &1 &R & & ST A&l 2|

Java @1
NI

Main Thread

A4

Thread A Switching Thread B

hl

Multithreade

i To Extend the Thread Clas
ii. To Implement the Runnable |

ead Model :- Us thread @1 == state &l 2|

New Born Sta

Runnabl

New Born
Start () Stop ()
v
v |
[ Running ] [ Runnable ] Stor (| Dead
Active Thread | £ | State
Yield ()
A
Wait Suspend Notify Stop
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¥

THREAD CLASS:- Thread class jaiva.lang @1 handle &=+

THREAD CLASS METHODS:
> start ():- 39@ gRT thread new born state # 3rar @

> run ():- I8 thread &7 entry point 8IaT |

> sleep ():- 9% g thread fa& T tim & ST B

> getperiorty ():- f&T thread @1 priorit methods &T STIANT &R ¢ |

> |

> forg fosan <imar 2 |

> # g, d9 I8 method true return &= T |

> nt thread @ terminate 89 d® thread wait &=dT T |

interface ¥ thread create &=+ & =+ step B |

Step1:- Runn lement &X& UH class SR |
Step2:-ru
Step3:-Thiea T&% object I RS9 S9 class &7 object pass &X' ST runnable

in t HYP AT TAT 2 |

Ste d ®f run &= & U thread class @1 start () methods @1 call & |
Exam ass my extends Thread
{

public void run()

{

for (int i=1;i<=5;i++)

{

System.out.printin(" \n From thred my : "+i);
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System.out.printin(" Exit from My");

}
}

class my1 extends Thread

{

public void run()

{
for (int i=1;i<=5;i++)
{

System.out.printin(" \n From thred my1 : "+i);

}

System.out.printin(" Exit from my1 ");

}
}
class my2 implements Runnable
{

public void run()

{
for (int i=1;i<=5;i++)
{

System.out.print

}

System.ou

}
}

cl

{

public static void main(String argsl])
{
my obj1=new my();
my1 obj2=new my1();
my2 obj3=new my2();
Thread t=new Thread(myz2);
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obj2.start();
obj1.start();

t.start();

}
}

THREADS PRIORITY :- Threads priority &1 SU9anT thread scheduler @

decide &=aT ® f& &9 7 thread &9 run 81T |
> U& thread & foly CPU & gRT f3am 1 time faf=1 factor
> High priority &T thread lower priority @ thread &I pree
> f&¥dY thread @7 priority set @+ & foTy setPriorit gIar g, ol

thread class @ member ¢ |

Syntax:- final void setPriority (int level);

Level:- MIN_PRIORITY or MAX_PRIORITY & #eq
> Currently 7€ values 1t0 10 & |
> Threads @1 default priority NORM PRIORITY ify I&<il € | ST currently 5 2 |
> I 11 priority threads class # fi H store g |
> f&¥l threats f& current priority fore getPriority () method @1 call faar

ST B |

Syntax:- final int getPri

r extends Thread

System.out.printin(" Exit from My");

}
}

class pr1 extends Thread

{

public void run()
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¥

for (int i=1;i<=5;i++)
{

System.out.printin(" \n From thred my1 : "+i);

}

System.out.printin(" Exit from my1 ");

}
}

class pr2 extends Thread

{

public void run()

{
for (int i=1;i<=5;i++)
{

System.out.printin(" \n From thred my2 : "+i);

}

System.out.printin(" Exit from my2");

}
}
class prithr

{

public static voi

obj1.setPriority(Thread.MIN_PRIORITY);
obj1.start();
obj2.start();
obj3.start();

System.out.printin(" Exit from Main " );
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¥

THREAD SYNCHRONIZATION:
Si9 &1 IT & 9 37fYd thread Ush sheared resources &I access &Rd & | dd AN

resquirment I8 & f& U&% IR # Ud thread 21 S sheared resources &1 Th AT H IUINT X
U d 998 process NT¥@ gRT I8 UTa fdhar ST Adbar €, S9 synchronization w&d &

synchronization @' key monitor il | Monitor T& object 8IdT &,

manuldy tack a1 mute @& w9 # fHar omar 71 e 7 W™ w99 #
resources ®I use FX U & |

Object @I monitor § enter 89 @ foly synchronized me

thread synchronized methods # <&dT & @ ¥R thread I inst

Synchronization @ folv &7 methods T STATT

1. & methods @I synchronized 94T f&am SITw

Tdh

Example:-
Il[Example of Synchronized Statement
class mycl
{
void call(String s) {
System.out.print(" * " +

try {
Thread.sleep(1

" Interrupted ");

tin("*");
}
}

class caller implements Runnable {
String s1;
mycl obj1;
Thread t;
public caller(mycl obj2,String s)
{
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¥

obj1=0bj2;s1=s;
t=new Thread(this);
t.start();

}

public void run()

{
synchronized(obj1) //To synchronized block
{ obj1.call(s1);
}

}

}

class synchthr {

public static void main(String argsl[])

{
mycl obj1=new mycl(); @

caller obj2=new caller(obj1,"Hello");

caller obj3=new caller(obj1,"BCA");

caller obj4=new caller(obj1,"Stu

}
}

Exception in Java
m® code ® 3T Tl error @I discribe &edT Bl
exception @ Tl moniter AT 81 try blolck # forRd ST

» Exception T

» Program
gl
a9 g€ throw & ST & dd catch block &% &dT & 3fiR 30+t coding
handle 2l

e system, system & ERT generated exception @I automatically handle ¥ &dr

Syntax:

try {
// code

}

catch(exceptionclass obj1)

{
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catch(exceptionclass obj2)

{

}
finally Block:- Finally block try/catch & execute 819 & 91§ execute & STAT &1 try block # run time

error & AT AT B finally block 8491 execute 81T &1 finally block @I try block @& a1¢ & T last catch
block & a1¢ add f&Fer ST T

Uses of finally block:
1. Closing File
2. Releasing System Resources
Syntax:
1) try{
/l code

}

catch(exceptionclass obj1) Q
}

catch(exceptionclass obj2)

{

}

finally

{3
(2) try{

I

nd demo. of finally block

public static void main(String args[])

{
int a=10,b=5,c=5,x;

try{

x=a/0;
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catch(ArithmeticException p)
{

System.out.println(" Division by zero" + p );
x=b/0;

b
finally

{

int y=a/(b+c);
System.out.println(" y=" +y);
H

System.out.println(" End of Program ");

}

j
COMMON JAVA EXCEPTION
% Arithmetic Exception:- &I SU=ANT ari a eption & ToTU fam SiaT 7l
St 2/0
a

X4

Array Store Exception:- 319 féreft data store TRaIT SITAT B

L)

X/
L X4

rray T wrong index f&am SiTaT €1
&Y access THAT SITAT T S e A &t TET B

number @ § &T conversion fail 8 STaT 1

Array Index Out of Bounds Exception:

% File Not Found Exceptio

% Null Pointer Excep

Thread Exc : pted Exception:- S[d @3 U& thread TEX thread & gERT

Exception:- 14 request 3T AT operation thread &1 current

patible T8l BraT |
h:- 519 thread @1 killed fvar T 2 |

UNIT -V

Applet:- Applet internet WX transmit 89 & fov 9918 T2 application &t 21 ST f&AT java
compatible web browser T execute Bl 21 ¥ AT web document & ERT execute Bl

3R internet server ™R access T transport gl 2 |
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>  Applet & gRT asthmatic operation, graphics display @1, sound &I play & user &
ERT input T, animation create &A1 3R game play &1 far ST Adhar & |
>  Applet T UHR @ BRI B |

1. Local Applet

2. Remote Applet
1. Local Applet:- 001 applet ST local system W store &l ¥, local applet HEeml 2 |

391U internet &1 TS T8l BT B |

Local Applet

STl & 3N internet &
internet connection &I
% folu codebase attribute

2. Remote Applet:- Remote applet fa=il 3iR
through &4 remote computer & st
MIIHAT Bl & 3R HTML page ™
B IMIHAT Bl & |

Server

Applet

> App | BT B |
> ts | e t run 21 B |ohd A fH web page ® ERT run B0 B |
I cal computer ¥ file &1 read 3iR write &1 B AHd ¢ |
network T fH¥l A sever & communicate T8 &R AH ¢ |
>

gRT local computer & HT$ program run &l a1 ddhdl |

> Applets A languages S C A1 C++ @1 librares &1 IUART Tl &R FdHd o |
Applet Life Cycle:- T& applect f 7 state &Il 2|

» Born or Initialization

» Running
> Idle

124, Zone-Il, M.P. Nagar, Behind Pragati Petrol Pump, Near State Bank of India, Bhopal- 462011
Ph: Office: 0755-2575678, 2557611. E-Mail: surya_academy@rediffmail.com
56



Y SURYA ACADEMY
P&t (Institute for Quality Education) Draft

¥

» Dead or Distroyed

Begi Bor Initializatio
n n
Start () Stop ()

Start ()

Destroyed

@I initialize &7 @ fory, font 3iR images @1 load "7 @ Plset H B
forg e ST 2 |

2. Running State:- S/9 system applet class f& start oAl & a9 applet

ST AhdT © | e init

running state ¥ enter kil &, ¥4 method &I Y
() @ TP IR B call fHar ST Adar 2|

3. Display State:- <79 Applet # §B olfput operati@myscrren W perform I a2 |
9 Ig state running state & 9% paint () method &T SYART Il

=
4. Idle State:- 59 fdbal
I8 I9dI idle state

state # BB I & fou 8IS fear Sram & a9

Creating,an
St : ich extends applet class
E

ortjava.applet.”;

pub s myapp1 extends Applet {
public void paint(Graphics g)

{

g.drawString("Hello BCA.",120,30);

}
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Step 2:- Applet @I compile &= & d1¢ 81 myapp1.class exceutable applet U<t 1T |
Step 3:- Create a web page
<html>
<body>
<applet code="myapp1" width=500 height=200>
</applet>
</body>

</html>

Appletviewer a1 f&¥l java @ compatable web browser &1 .html file @7 run
HTML TAG :-

1. <Head>:- 39 tag @7 use heading <=1 & o1 far Siram
AT B |
<head> heading </head>

2. Heading Tags:- Heading @ format # text <= & BT use B & |

Syntax: <H1> Text </H1>
<H2> Text </H2>
EX: <HIT Align= “Cent

3. <BR>:- a1 use f&i web page # insent &= & ford favam SIrem 2

Syntax: <BR>

Ex: <Body1

Surya <BR>Academy

Surya
Academy

use faf¥= tags and text <% & for fhar wiram 2|

color of active link.

ob (X, X ,X) / XXXXXXX / color name.
Background: Give the file name of an image for background.
Link: Specify the color of all links in the document.

Text: Specify the color of text in the document.

vlink: Specify the color of visited link in the document.
5. Text Style Tags:- HTML & text @ faf= formate # <7 & ford faff=1 U&R & tag use B
g o T 2

124, Zone-Il, M.P. Nagar, Behind Pragati Petrol Pump, Near State Bank of India, Bhopal- 462011
Ph: Office: 0755-2575678, 2557611. E-Mail: surya_academy@rediffmail.com

S8



Y SURYA ACADEMY
P&t (Institute for Quality Education) Draft

i. <B> - - - </B> Tag:- $69& TaINI text &I blod #R Wahd & |
ii. <I> ltalic Tag:- 3@ TART text HI itelic H THd € |
ii. <U> Underline Tag:- 393 AT text &I underline & Fad 2 |

6. <Font>:- SH&T use text & size colur and font name <= & ford favar ST 21
Syntax: <Font Face = “Font name” Size = “Num” Color = “Set color “> Text </Font>

Ex: <Font Face = “arial” size = “4’ color ="No”> Hello M.sc </Font>

= A size of font can be up to 1 to 7 or — 7 tol
= Default size is 3
7. Center Tag:- 39&T use text BT center alignment set &=1 & oy fan
Syntax: <center> Text </center>
8. Link Tag:- <1 a1 399 1% web pages @1 link &= @& ford cho =
9 tag BT “Hyper link tag” 9 d&d 2 |
EX: <a href = “~\bca.html”> Click here </a>
L—» Full path
For hyperlink with image:

<a href = “~\msc.Html”> MSc course <i order = “17> </a>

input from the U

Event Delegation Model:

< Applet event driven pr

% Command event mou usb button 3R fext field & §RT generate &I
g

% Java # event t.ev ackage @ gRT support f&d ST € |

% Event Bl sources ! state # gU daalid bl describe HRAT & | YD

ed methods &Kl T |

BIAT @ Sl event generate @&XdT © | Ud source Tdh A 3ffdd type &
e TR qhdT T |

t generate & listeners T oIdT ¥ |

ev
ce (0]
ve
S even

- Public void addtypelsitener (Typelistener)
T-T IR type event & M B AAT e eventlistener &1 reference 2 |

Event Listener:
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% Listener U& object 81 & S event & B U notification §dm@1 8, SHDI QI
requirement gl 2 |
1. First:- I8 specific type & event & foIU registered g1 @1RY |
2. Second:- 39 event @I relieve &= @I process implement &1 =TT |
§o event listener interface =1 &:—

Interfaces Description
% ActionListener 39 action event & Tt T method define
< ComponentListenerga# @R method &Il &, ST component &1 hid
show 3R resized &R A& 2 |
< ltemlistener $94 U& methods BId & ST ite

recognized & & |

% MouselListener 94 five methods gl & ressed,
released, move, compo recognized
HAT E |

Event Class:
< I events @ feTU event object T& su las

*

g | ST delegation model @ handle

< 91 AWT events & forg awtev r
Eacild
Java.awt.event package # evenbdefined & ST user interfaces @ gRT 8enerate
B |
Java.awt.ev* class /=1 &:—
E ss Description
® Acti <19 fd=dT button @1 press f&ar Sirar g 47 list item @1

double click a1 &l menu item &1 select fhar SITAT

X/
L X4

2, a9 IE event jenrate BT ¢ |

<19 fa=dT scrollbar @ manipulate fdar ST g | T4

IE event janrate T & |

ComponentEvent NERCESI component 3T hide, move, resize 3T visible
foar STTaT €, 99 U8 event janrate BT B |

® ContainerEvent <19 f&<il component @1 container & add IT remove

foam STTaT €| 99 I event junrate BT 2 |
® FocusEvent 19 f& component TR focus 31AT & AT SIIAT & | a4
IE event junrate T T |
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® ItemEvent <19 fdHT check box AT list @ item @7 click fawam ST
2 99 UE event junrate T ¢ |
® KeyEvent Key bord & §RT S19 input recive /a1 & d9 I8 event
junrate gIdT ¥ |
® MouseEvent STd mouse &I orage, move, click, press 3T release

foam STTaT € 99 IE event junrate AT £ |
® TextEvent ST9 fohedl text field I text area § ®Ig ch
Jeama fd oI 21 99 I8 event
® WindowEvent 9 f&AT window &1 activate

deactivated a1 Quit event

junrate BT T |

User Interface: %
® Textfield:- Textfield class @ gRT single line text j reate fhd STd € |

a8 arrow key, cut/past key & gRT editing

Ex.: TextField Txt1 = new TextField
TextField Txt2 = new TextField ;

Textfield Method:
1. gettext ():- I8 textfield & text (st rn &l g |

3. Setecho acter faaT <iar @ S textfield ® character 30 99g
displ
SetEchochar (char ch);

SetEchochar (**);

Te rea control ®T ITART multiline values &1 25 & forv foham <irar 21

Label:- Label ts object &IaT 8, STI6T SUANT string @1 display &%+ & forg fdhar Sirar 2 |

Font Class:- Font class &1 SUANT font & A1 I A&7 style 3R size 3 & forg favar Siran
2 |

Ex : /IGetting input from the user
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import java.awt.*;
import java.applet.*;
import java.awt.event.*;
public class appinput extends Applet implements ActionListener {
TextField num1,num2;
Button ok,ex;
String msg="";
public void init()
{

Label no1=new Label("Numberl:");

Label no2=new Label("Number Il : ");
numi=new TextField(4);

num2=new TextField(2);

ok=new Button("Calc");
ex=new Button("Exit");
add(no1);

add(num1);

add(no2);

add(numz2);

add(ok);

add(ex);

ok.addActionLi
ex.addActi

-

erformed(ActionEvent e)

s=e.getActionCommand();
1,s2,s3;

int a=0,b=0,c=0;
if (s.equals("Calc"))
{

s1=num1.getText();
s2=num2.getText();
a=Integer.parseint(s1);
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b=Integer.parselnt(s2);
c=atb;
s3=String.valueOf(c);

msg=" sum is " + s3;

}

else

msg=" Sorry";

repaint();

}
public void paint(Graphics g)

{
g.drawString(msg,30,80);

| a
}
Passing parameters in an applet

fe=ft HTML page # param tag T a nt f&I T 96 2| Applet 39 tag &
attributes @1 get parameters method s B oIl & I8 method parameter @1

value @I string object & w4 urn g9 value @I numeric & ®©U H ITANT TRA &
fore &4 convest @RATT |
Syntax: <Param ttri name> value = Attributevalue>

ds Applet {

public void start()

{
String x;

fname=getParameter("fname");
if (fname==null)

fname="Courier";
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}

public void paint(

{

x=getParameter("fsize");
try{
if (x!=null)
fsize=Integer.parselnt(x);
else
fsize=0;
}
catch(NumberFormatException e)
{
fsize=-1;
}
x=getParameter("lead");
try{
if (x!=null)
lead=Float.valueOf(x).floatValue();
else
lead=0;
}
catch(NumberFormatException e)
{
fsize=-1;
}
x=getParameter("available");
if(x!=null)
avail=Boolean.valueOf

g.drawStri

g.drawSthi :
+lead,0,60);

'+avail,0,85);

[[Htm
<apple =appparam width=400 height=300 >

<param name=fname value=Helvetica>
<param name=fsize value=16>
<param name=available value=true>

</applet>
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