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Intyvoduction :

Java is a Pu'ﬁh level, object oviented ,
platform independent programming lanquage.
It was developed bj Sun MI‘CTOS“y..S{'GMS-

It is designed to have as few implementation
dependencies as possible .

o Q_‘Qg,lf ,C_Jf”]'gvi: =—
Java was originally developed in 1331 by e
James Gfosh'na, Patrick Na.u.ghi:on , Mike Shevidan

Javo

and theixr team at Sun Mi cvos‘tjsfems.
The project was codenamed " Green'.
Ir\I‘f:l'a.U.y, it was de.si&neol for small
devices like digital TV, Set “Top Box etc.

Wyite Once
Ru{\ Anyuﬂqe_te

( WORA)

Java :

'_Qc_lk to

B

The name of the Lana.ua.ae was fivst “Oak”,

inspived by an oak tree outside James G;o.sh‘nﬁ's
office. Later it was venamed as “Jova"
in lﬂﬂS.ﬂ._,(.Tavo. means coffee in Ind.on&sfan)

Java evolved

Java s a -na.me which 'rep're.se,nfs shma%, QQ'lﬁﬂ-“”“‘SLf/ to
'relga,bilify and universal acceptance. meet the growing

k

(Key Point =

needs of developexs
and ‘tgchno[ogy. J

and Evolution ojc

/‘\./‘\/\_,ﬂ:\__/\_/v‘\/ YN S e s N P B SN S -

v 4
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Evolution / Important Milestones =
Java projec‘t started by James Qos[fng.

1991 -
at Sun Microsystems.

1995 : Java officially released as o
pvog-ramm:’na Lﬂ”ﬁ-“‘a’ﬂe'

13496 JDK 1.0 rveleased.

1997 TDK 1.1 veleased with innex classes,

JavaBeans, RMI etc.

199e N J2SE 1.2 veleased .
J2SE 1.3 xyeleased.

1000
2002 J2SE 1.4 veleased (with featuves
like assext, wegex, NIO).
2004 J2SE 5.0 veleased (Auf:obox:’nj,
Genevics, Enhanced +ox loop).
2006 Sun Mfcra.s:f‘sfe.m.s was a:;c‘w.:‘-red

by Ovacle Corporation.
2011 Ovacle veleased Java 7.
2014 Ovacle veleased Java &

({‘ambd.a. Expvessions, Stream API).
201% Java 3 veleased (after modulaxization).
2018 : Java 10 veleased.

Tavantd (LTS version).

2023+ : Latest vervsions with Impmveme.nts
in performance, security and features.




% Features of Java *

s ¥ 0o RIE ST = g

Trtvoduction :
Java is a modern Proaro.mmfng [a.nsua.ge developec[ bj

It has many feafure_s that make it differen‘l: Jcrom other Prog-ra.mmfns Languo.ﬂe.s

@ Sfmple :

syntax similoy to C++ and removes complicated features
like pointer, operator over.’,oa.ding Wete.

@ OIJJ'EC'& Oviented :» Java is bosed on Objec‘(: Oviented Progfo.mmfnj (00Ps)
concepts like Class , Object, Inheritance , Polﬂmorphi.sm ]

Enmpsul.aﬂ on and Abstraction .

@ Plafform Independen‘f::—b Java programs can vun on an latform (Windows,
Linux, Mac, etc.) without vecompilation. This is

oachieved by JVM.

Jove is secure becouse it does not support pointer,
vivus free envivonment, and provides automatic
memory manaﬁemnf.

Java is robust and rveliable. It has .sfvona memory
mana.ﬂemen'b and e.xcepﬂon hcuwufnj.

@ Secure :

—»

@ Robust :

(6) Portable :

Java programs can be ea.sil.br transferved from one

S&Sfe.m to another.

-

In Short :
Jova is Simple, Object Oriented , Platform InulePend.e.n'f: , Secuve,

Robust , Portable , Multithreaded , Distributed , Hfsh Pexformance
and  Dynamic.

Sun Mfcros:fsf:ems 2

= Java is easy 4o leavn and undevstand. It has a .simgle,

.}Sey Point :
Java is d.e.siﬂne.d to be
simjole, secure , Po-rfa.ble.

and Pla.’l:form EndePendmf 3

(@) Multithreaded :
-+ Java .sappo'rts mu[fifhrea.cl:’nj. It allows

a program to Perform multiple tasks
sim&aneousty.
Distributed :
- Java is ol.esiﬂncd for distributed envivonment.
It provides built-in .suppo-rﬁ for networking
and communication .
@ Hiﬂh Pexfexmance :
— Java is faster than many other anerpre‘f:ed
Languaﬂes becouse of bgfe.c.cd.e and JIT .
(Just In Time) compiler.

Dbma_mfc. :

- Jova is dynamic. It Suppaﬂ's dﬂna.mic_ Loadt'nﬁ
af closses. It can adn-Pf: to c}w.nsa'na

environment .

Why Java_is Popular ?
to learn

Eas
J Objec‘k

i Oviented

Platform
Indzpendad:
Used in La.rae. scale

Secure and
app[icaﬁons

Reliable

Hfjh
Performance



* JRE, JDK and JVM %

@ IRE (Jawa Rurtime_Environment)

nginﬂ:ion .
JRE is an envivonment that Provid.e.s
e,verv-l:hins rec;ui:red. to yun a Java
progrom. Tt sl Pa.rf: of JDK.

Compther ol

-+ JVM (Java Virtual Machine)

-+ Java. Class Libra.r‘\j

- Other supporﬁnﬁ files

fufpose 2
Tt is used to vun (execute) Java
programs and applets .

Ke,ﬂ Points :
+ Does not contain development tools.

< End wusers need JRE to yun Java

applica.f:ions :

-+ It is Pf.o.f:{—'m'm depend.e.n‘t ,

Relationship between JDK, J RE and JVM

JIDK contains JRE
and d,evalofvmcm':
+ools .

( Develo t Tools + JRE
prmer:

JRE
(IVM + Libraries +
Other files)

libraries and other
su.FPcrrﬂns fnles
JVM is the core
Oompone.nf:.

S e,

@ JIDK (Java Development Kit)

Definition :

JDK is a software devef.opmenf kit used
to develop, compile , debug and run Java
programs . It contains JRE and development

tools .

Compone.rd:s __

-+ JRE (Jave Runtime Envivonment)

-+ DeveLoPman:E Tools

(Compile-r, Debugger, Javadoc, etc.)

-+ Standord Class Lib'ra:rg

= Other U'Eif.r'.'l:‘vj P'rosta.m
Ewrpose -

It is used by developers to create and
build Java applications .

Ke:._' Points :

- Contains JRE + Development tools .

=+ Requived for development of Java
programs .

- It is PLa.‘f:fo'rm clip_eﬁan;t_

—» Larger in size than JRE.

Dzﬁerence Between J RE and JDK

JRE contains JVM,

Fea‘{:ure BE JDK
Full Form Jova Runtime Javo. Development
| Environment Kit 7
; Purpose To vun Java To develop, compile,
‘ programs . debuﬂ and run Java
programs .
Contains JVM + Libvaries + | JRE + Development
Other fnl.e.s Tools
Used By End Users Developers
| S ize Smaller Larger
Exo.mPle To run .class fil.e. To create .class fﬂe

@ IM (Josn Visuol Mochine)

Defini{‘ion ?

N JVM is a virtual machine that acts as an
intermediory between the compiled Java
progrom (byfecode.) and the oPero:!:ins system.
It is the heart of Java.

Werkiry =

Jova. code is compiled by compiler (javac)

into b:j'&ecod.e. (.class Jcif.e).

This by'&ecod.a is executed b:j JVM.

JVM converts b‘njfecod.e. into machine

code (native code) Lline b‘tj line. .

(@) Then OS executes the machine code .

®

©@®

Fe.a:f.wre.s A

-»  Provides Pla:f:form Ln.d.epend.enca
mo.naﬂeman{: (automatic ﬁa'rba.ae.

-» Me.morg
collection) .

-+ Secwri‘i:g 'varouﬂh class loader and bg'f:ecode.
vgﬂ.fie.r.

+ Executes code in o safe envivonment .

_li_.':f Points :

-+ JVM is pa:d‘. oJc JRE.

-+ It is Plcd:fovm d.ependent .

- Without JVM, Java’s “Write Once,

Run Angmbg,z; Zisenct FossEbLe. -

In Shovt :

JDK is for developers , JRE is for Tunning
programs and JVM is the en.st.rve. that
makes Java plotform independent . 3




*" Data Types in Java % [Zeot fon:

: N e, R A e, S N W W _— g . :
Introduction : . N7 2 + Size of data type may differ from
A data type specifies the type of data that a variable Every variable in =) 0':' 53.5&': f:se;“iihﬂ:m N7~
con store. Java is a sf:rons'.“j fyped Languaﬁe. It su.FPoYf:s TJovo. must be declaved gy W che : J ¥ '

j -+ S'kring is enclosed in double ci,u.ofe.s.
two 'EHPes oJc data 'EHFes. with o dota 'l:‘lﬂ:e.

®@ Non-PerifE /&fiﬂla& Daf?_‘-@ﬁisj

@) Primitive Data Types (Built-in)
R e S e et These ave not built-in f:ypes. They store veference (addvess)

Primitive data 'E‘-jpes ave the basic data 'EHPe.s. They stove .sinsle values . of et
Data THPe Size Desarf.lpfion Ranﬂe / Volue Data. Tfjf'e DescrEP‘f:Eon
by{:e 1 Lyfe Stores whole numbers -128 to 127 S'Erins Re,prcsenfs a. sequence of characters.
short 2 bﬂfes Stoves whole numbers -32,768 to 32,167 A'n'a.y Stoves muH:in.e velues oj: same ‘fgpe.
int 4 bﬂfes Stores whole numbers -2,147,483,648 +to Class User defined data fype..
2,14%,483,641 Interface mapﬂ'.m‘: of a class.
Lonﬂ 8 bytes Stores whole numbers -9,223,3%2,036,854,775,808 to ;
9,223,372,036,854,775,807 | Rbjest dpstance oy el claet
fLOO.{ 4 b&tﬁ S{:OYG.S dﬂcl:rnﬂi MMLGYS 1-4E'4‘5 tO 3-4028235E+38 Memoy R,e fesen{a{f‘on (Exam Le) s
* Ceppro) it e
double 8 bytes Stoves decimal numbers | 4.9E-324 to 1.7976931348623157E+308 Primitive Type (int) : Refevence Type (Sfrt'.n&)
C 4
a,PProx) it W =10 ! S'Erinﬂ s = Java”;
char 2 bH'Ees Stores a sina[a chaxacter \u0000 to \uFFFF I
(0 to 65,535) Memw : Memory
boolean 1 bit Stoves true or fnlse. values true or false REEL e | fiddvess -~ Value
1000 10 1 2000 “Java"
Examples : |
I I )
b‘ljfe Br=10" | ch.ooi pi = 3.14f; . S‘l:rinﬂ name = "Sa.?,uib"; Note :
| | O g
short s = 200; | double salavy = 12345.6783;| int [] marks = {85, 90, 78}; + Use L' or 'L’ of the end of long values.
I A= | + Use ‘f" or F' ot the end of float values.
int age = 20; | char smde = As | Student st = new Student(); : .
| ] : - double volues do not requive any su.ﬂm.
LGYL& POPMLO-{:IZOH. = ?BQOOOOOOL;E JDOOI&CIJ‘L fla-ﬁ = ‘&TM; i // (u.se.’r deftne‘i C[O-S.S) — boom VO.LU-G.S are E.L'H’ICY f'ru_e, or :Fa,Lse..




* Key

.:Enfrodu.cﬁon :
Ke.gwords are Predefined words in Java

that have a .sPe.cEaL meo.ning i
Theg are resevrved bb( Java and connot

be used as identifiers (name of variables,
classes , methods etc.).

Egy_ Points :

-+ MH are written in lowercase .
- Kegword.s cannot be used as
variable name , class name ,
method name etc.
There ave 50 kegworcf.s in Java
(as per latest versions) .

@ Al kegwo*rds are in lowercase .

® TheH hove a fixed mea.ninj.

® They cannot be used as user defined
names (identifiers) .

@ They are used to define the syntax
and structure of a program .

—— e *

_]:LS'E o£ Jo.vo.ﬁgwomf.s .

words in Java ¥

NN AN N T NN NN TS

Examlg_lg’ :

X int class = 10; — Invalid (class is a keﬂwmd)

| v int classNo = 10; — Valid

-» T‘rgin& to do so will give. compﬂaﬁon error .

-+ Java is case sensitive ; but all keﬂwo-rds are in lowercase .

et dsuble int Sibey &

adskrh else inberface Sisttch e

butinn ek forg A rakvancoe [Pl

bréak i ke his

byte final new throw

aiss Fisl posme Lesbis

datch fpot B it Harsient

s Cor A bry

Rinss goto® =il o

consk* 4 i volikle

ol b liimeAts short als

il ot S, e

e lareer stickt fot " ek g
ol

[ Note G

-+ You cannot use kegwords as variable name , method name , class name etc.




SJcrchcure.o{: a. Java Prpgmm

Documentation Section —>

Po.ckage Statement

——

e

Import Statements

Interface / Class Definition —

Main Method

Voriable Declaration ——

Executable Statements ——

Return Statement /

End of Program

Package myprogram ;

:meo'd: ja.va.uﬁl e

=

fhis is a .simple Jova. P::o&ra.m

5

}ﬁ

meort Ja\m.. 0. % ;

Pu.blic class Hello

{

public static void main (S"cz:ing[] arﬂs)

{

W

int numbexr = 10;
double price = 99.99;
char Srade, = "A"s
Sgsfe.m .out. Prinﬂn (“Hello , World ! 3 ;
System.out.println (“Welcome to Java!”);

number = number + 5;

return ; -

~

Used to write comments
about the program.

Define.s the Pa.c,ka.ﬁe. to which
the class belongs.

Used to include reciuired classes |
-F:v:om libraries.

Java.

least

Defines a elass. Eyexr
program must have o
one. class.

Every Java program must have
main() method. It is the .S{:a.rﬂnj

Pofn‘l‘. of execution .

Variables are declared ‘to
store data.

Stotements are executed in
sequence.

Tndicates the end o]c main()
method .



‘ Java Command Line Arsument

What is itz

Command line ar&ume.nfs are
values Passe.d to a Java program

ot the time of execution.

How it works?

. ArSumen’ts are passed after the

prograom name in the command

Prompt (or terminal).

. The:j are received in the main()

method as an array of Sﬁrings.
e The ]First arsumen{: is stored at

args[O], second at args[i] and. so on.

§3 ntax

public static void main (String[ ] arﬁs)

{

// args is an array ojf strings

}

Points to remember

1. If no arguments are passed, args.length will be 0.

2. All command line m*ﬂume,n{:s are treated as S{:ri,nss.

EXQW\PLE PTOSTGLM

Publ,ic class Demo

{
Pub].ic static void mo.ln(S{:rins[] cu:gs)

{

53 stem.out. Prin’cln ("“Total o.rgu.men{:s :
-for‘ (int 4 =0} < a.rﬂs.lenﬁth; L++)

1
}

Sjsfem.o-ﬂ:.println(" a:rgs[" . SIS a.rgs]:ﬂ)}

}
}

" + args length);

the number of

Compilation

Jo.va,c. Demo .cha.

Execution

Java Demo  Hello 123 "Good Mominﬁuj =

[ FT |

First Second Third Fourth

a.rﬁumen’t m-aumen'c arg ument o.rsumen’c

args. length S'Lve,s

arg uments Passed .

-

Cutpt
Total araumen‘ts: 4

arss[O] = Hello
123

a.rﬂs[i]

[ a,rﬁs[.'l] Good. Morninﬂ

o

Note: We can pass any number of o.rgumen’cs.

Theﬂ are sepa.ra.{:ed bﬂ spaces.



rSimPle. Java. Pro ram

What is it ?
e Br_osro.m

A simPle, Java program

prints a message on the Pu.bl.i.c_ class SLmP[aDemo // Class Declaration
sScreen.

{
Structure Publie stotic void main(s{:rinﬂ[] o.,rss) // main() method

1. Class Declaration / {

Ever:j Java program must

have a class. / 53ste,m .out. Prinﬂn ( / Hello, WO’I".G{ ! ”) ) // Print Statement
2. main() Method
// End of main() method

The execution of program

starts f’rom main() method. }

3. Print Statement //%

. .Sgs’cem.ouf:.PrintlnC) is used =
to displa}j on.d:Pu.’c.
4. End of Class Q—BF-E—L&E
—— This will be displa.se.cl

Indicates the end of
|
Hello, World ! on the screen.

the class. 7

// End of class

Sf:e,Es to Run
' Note :

1. Write the program in a -fi.le, with .Jo.va. extension.
. : . f ; * Java ls case-sensitive.
2 ComPLle the program using: javac SLmPleDemo. Jowa.
* Every statement must end with a semicolon ( ;).

3. Run the program us[nﬂ: jo.vo. SimpleDemo
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UECISION MAKING AND BRANCHING

Decision mak{ns statements are used to execute a block of code based on a

certain condition.

1) Simple if statement :

Executes a block of code only
if the condition is true.

if (condition) {
// code to be executed

%) Else...if ladder :

Used to test multiple conditions

one b‘d one.

i-F (condition1) {
// code

} else if (condition2) {
/! code

} else if (condition3) {
// code

} else {
// code

; |

Condition

Execute code

False

else code

L

2) if...else statement :

Executes one block if condition

is true and another block

if it is false.

if (condition) {
/I code if true
} else !

/I code if false

True

A
Code if
true

L

‘%& 4

3) Nesting of if...else statement:
An if or else statement inside

another if or else statement.

| Code 1

v

5) Switch statement :

a variable or expression.

Code 2

Code 3

case voluei :
/I code
break;

case value2 :

/l code

break;
default :

// code

switch (expression) {

if (condition1) {
if (condition2) {

Used to execute one block of code from

e many options based on the value of

False
] // code
} else {
Code if /!l code
alse . }
l } EI.SC {
. /!l code
}
expression
case case 1
valued value2 default
code code cable

|




Simple if statement

Definition :
The Simple if statement is used to execute

a block of code onl\/ if the given condition

is true.

Sinfax :
if (condition) {
//  statements

5
_Example :

How it works :

o First, the condition inside the if is evaluated.
o If the condition is true, then the block of

| public class SimpleIFExampl.e {
public static void main(S{-rinﬂ[t] arﬂs) {
int age = 20;
if (age >= 13) {
System.out. println (“You are eligible to vote.");

stotements inside if is executed.
Flowchart :
Condition False
is true?
Execute statements
inside if block
End
Key Point :

If the condition is false, the statements inside
the if block are skipped.




i) Tntroduction :
The

used to execute a block of code among

if-else statement is

two alternatives .

2) Sjn‘cax .
if (condition) {
// stotements if condition is true

}

else {
/] stotements if condition is false

}

3) Flowchart :

Condition
?

\
Execute
if block

Execute
else block

]

| Stop l

LG CUBE LFIATEMENT

4)

How it works :

First, the condition inside if s evaluated .
if the condition is true, then the statements
inside if block are executed.

o if the condition is false, then the statements

inside else block are executed.

5) Example Prorjram'.

import java.util.*;
class IfElseExample {
public static void main (String a:rss[]) {
Scanner sc = new Scanner (System.in);
ijstem.Out.prinJc(" Enter your age : i)
int age = sc.nextInt ();
if (age >=18) {

Sgs’cem.ou-t.pri.nﬂn ("You are eligible
for vo’tinﬂ.");

}
else {
S\jstem.ou’c.prinﬂn ("You ave not eligible
for voting.");
}

}

o

6) Examgl.e with working :

Input : age = 20
Condition :
Output : You are eligible for voting.

age >= 18 — True

Input : age = 15
Condition :
Output : You are not el,f,gible for vo’cing.

age >= 18 —> False

?) Points to remember :

e if condition is a boolean expression (true/false).

o if block executes when condition is true.

« else block executes when condition is false.

e We can have nested if-else inside another
if or else block.

8) Nested if-else Example :
if (marks >= 90) {

System. out. println ("Grade : A");
} else if (marks >= 60) {

System . out . println ("Grade : B");
} else {

System . out. println ("Grade : C");

Summarj :

if-else statement helps in decision making. It allows our program to choose

between two paths based on a condition.

This program is created

SH DS S

by




NESTING OF IF - ELSE STATEMENT

(D Introduction : @ Flchgrr @ Example PNy (5 Explanation :

Nesting of if -else means using - g R ~ | * First, we check the outer
one if-else statement inside :T;Z:T Né)siZZi:E;o;m;Le { condition (marks >= 90).
another if or else block. public static void main(String args(1) { o If true, then we check
Tt is used to test mul.tLPLE. I\:L_ts False Scanner sc = new Sco,nner(s.jstem,i,n); inner condition (ma"ks 2= 95)
conditions. ? Sgs‘cem.Out,pr'mt("En-ter marks : "); inside the if block.

| int marks = sc.nextInt (); » If folse, we go to else if
v i
@ —H——S ntax : Execute Execute if (marks >= 90) { (:m‘rs. >= 60) T:-,i gaLn
i ikl if block else block if (marks >= 95) { check inner conditions.
if (conditiont) { System.out . printin (" Grade : A*); || ¢ If all conditions are false,
g(¥eticients } else { the else block will execute.
if (condition2) { T =N Sxdstem.owt.prinﬂn(“ Grade : A");
Tue alse
// statements 2l 5 1 } Example Output :
} else if (marks >= 60) { @ P £
} \ if (marks >= 75). { . f Enter marks : 96
else { Bhte B e } LSgstfm,out.p*rthn( Grade : B"); Grode : At
/[ stotements : else ‘ I I
} inleck else £k ; Sgstem.out.pri,nﬂn(‘ Grode : C"); | Enter imarks %%
Grade : B
} 3 elses s 0 W o o8l e T e et e g W R
else { i 535“'“'°“t'Pﬁ'“u“(uamde + Fail"); Enter marks : 69
// statements Stop } } Grade : C
} } ) Enter marks : 45
Grade : Fail
(@ Points to vemember : Structure Example (3 levels) : ¢ :
5 ap s if (condition1) { <« Level 1 (outer if
We can put any number of if-else inside % Ceondition2) { &l )
another if or else block. if (condition3) { ;
: : ; : e // stotements <— Level 3 (innermost if)
* Proper indentation (spacing) improves readability. ) else N o .
+ Use nested if-else only when necessary, } /1 stotements This program is created
too much nesting makes code complex. } }7/[S§t£emen’cs by SHEDY

} else {
1 // statements




1) Introduction :
Else if ladder is used to check

muU:i.Ple conditions one bxd one.
As soon as one condition is true,
its block is executed and remaining

conditions are ski.ppe.d .

2) Syntox :

if (condition1) {
statement(s);

}

else if (condition2) {
statement(s);

}

else if (condition3) {

statement(s);

¥

else {
statement(s); // op{:ional
}

( _3) Flowchart :

Execute

Block 1

BlLSE

e ——

Fal
True 3

Execute
Block 2

True

Execute
Execute

else Block
Block 3

—

IF LADDER

@ Example Program :

— —
import java. util. *;
class ElseIfLodderExample {
public static void main(String args(1) {
Scanner sc = new Scanner(System.in);
System . out . print ("Enter your marks =)

int marks = sc.nextInt();

if (marks >= 90) {

System. out . printin (" Grade : A+");
}
else if (moarks >= 75) {
Sﬂstem.Out.prln‘an(" Grode : A");
}
else if (marks >= 60) {
System. out. printin("Grade : B");

}
else if (marks >= 40) {

System. out.pri.ntl.n(“ Grade : C");
}

else {
S\Jstem.Out.pan‘th(" Grode : Fail");
}

}
}

e .

Points to remember :

o Conditions are checked from top to bottom.

e As soon as one condition is true, the rvest are skipped.

o Use else if ladder when you have multiple conditions

for one variable / expression.

o The final else block is optional but recommended.

ELQTEEL_Q EUSi“ﬂ dor.gr number) :

ke %
int da5 =3
if (doy == 1) System . out . println (A Monday");
else if (day == 2)  System.out.println(" Tuesday");
else if (da.a == 3)  System.out.println (" Wednesday");
else if (dag == 4) System . out. println (% Thursday");
else if (day == 5)  System.out.println (" Friday");
else if (d-(lg == 6) Sﬂ‘s’cem .out. pr'm'l:ln - Scd:urdmj "

L else System. out. printin (" Sunday");

5) Explanation :

o First condition is checked.

e If it is true, its block executes.

o If it is false, next else if
condition is checked.

e This continues until one condition
is true.

o If none of the conditions is true,
the else block executes.

e It is called a ladder because
conditions are checked step by
step like the steps of a ladder.

6) Example Output :

( § )
Enter your morks : 92
Grade A+
Enter your marks : 78
Grade @ A
Enter your marks : 63
Grade : B
Enter your marks : 38
Grade : C
Enter your marks : 25
Grade : Fail
e =,

This program is created
SH.I TR,

by




1. Definition :

SWITCH STATEMENT IN JAVA

Switch stotement is a mu.H:i—wmj

decision mo.kins statement. Tt allows
a varioble to be tested for equality
against a list of values.

It

is an

if -else if statements.

2. Sgn’cax 3

case valuel :
/| stotements
break ;

case value2 :
/] stotements
break ;

case valueN :
/| stotements
break ;
defaul{: .
/| stotements

switch (expression) { <«——

<«

5. Points +to Re.member :

U

alternative to multiple

expression must be of
int, char, byte, Short,
String or enum type.

case values must be
constant [ liteval.

break is used to
terminate the case.

default block is optional
Tt executes when no
case matches.

3. Flowchart :

7

Evaluate

exp'ressi on

Execute defoult
stotements

Execute stotements
of case 4

4, Exo.mEie. : P\"Oﬂfam to P‘rin'l: Clalj

name u.sins switch.

import java. util.*;

class SwitchExample

{

public static void main (String[ ] args) {

Scanner sc = new Scanner (System.in);
System.out. print ("Enter day number (1-7):");
int day = sc.nextInt();

| Execute statements
of case 2

switch (day) {
case 1:

break ;
case 2

| Execute statements

System.
break ;
case 3:
System.
break ;
case 4:
System

break ;
case 5:
System.

break ;
case 6

Sss’ce.m.

Each case must end with break to avoid fall--l:hmugh.

If break is omitted, control will move to the next case automatically.

default case is optional but it is good practice to handle invalid input.
Switch improves rea.alo.bili-l:ﬁ when there are many possible choices.

Output Example. :

break ;

cose 7:
S-ds{:e,m
break ;

default :
Sss-bem .

Enter day number (1-7): 3 }

Wednesday

out

out

.out

out

out

.out

out

System . out . println ("Monday o

. println ("Tuesday”);

. println (" Wednesday");
println (“Thursday");
cprintln (“Friday");
cprintln ("“Saturday”);

.println ("Sunday");

.println ("Involid day number”);




Desisn Mo.kina is the process of Pveparing the lfﬂii‘ or
s-l'.eEs to solve a Problem before wri*l:ins the program.

Exomple Problem :

DesiGN  MAKING

1) Algorithm (S{ep by Skep)

R

2) Flowchart

Start

Declare variables a, b and sum

Start

Read two numbers and P’rin{: their sum.

Read two numbers a and b
Colculote sum = a+b

Print sum
Stop
sum = a+b
/ Print sum /
Pseudocode
74 Proaro.m to add two numbers ;
BEGIN Stop
DECLARE a, b, sum
READ a, b
sum = a+b
PRINT sum
END

Note :
Good de.sisn makes the program simple,
easy to understand and ervor -Free..

|
|
I
I
|
|
|
|
|
|
I
i
|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
I
!
I
|
|
|
|
|
I
|
|
|
|
|
|
|

|
|
!
1
I
|

LooPING : while STATEMENT

while loop is an en-l:nj controlled I‘°°P' Tt is used to
execute o block o)c stotements re,Pea{:edl:j as lonﬂ as the

given condition is true.

DR

// stotements

while (condition) {4—"

condition is checked firs{:.

——+—> if true, statements are executed .

if folse, loop terminates.

2) Flowchart :

I

Condition

Keu Points :
o Condition is checked be.-Fnre e.xecu’cinﬂ

the lcmP boclvj ;

! 3) Example Program :

Print numbers 1 to 5

class NhileExamPla {
public static void main (String[] args) {
ink sine di // initialization
while (i <=5) {  // condition

Sﬂs{:e.m.oui:.PrinJcln(i); // statement
/ update

E e

Note :
I{: we fcrﬁe{: to uPclrﬂ:e.

the control wvariable,

the loop will become

in—FinH:e. '




* Do - While

Inf'roducfcion :
do - while f.ooP is an exit-controlled

loop in Java. It executes the block Start i e
o{- stotements ot least once and l v 3 The: condibion 15 Chatkal piltey e
+then checks the condition. i S Execute . .
Stak ke execution of te block.
atemery
Sgn‘tax : e 3. If the condition is tvue, the statements
= ey s ==
TR { Note : \\ are executed again .
/| stotements z’”’( Don't 3("39'{: (}‘ Check False Ry Hme el 2 "Io'ﬁ’ e LOOP
} NS (condi‘f:ion) ' ! the semicolon P Condition terminates .
L
4 : Y & e 5. Tt is called an exit-controlled loop.
e T
Exo.mPLe. : St
g op
P SN Output
ol p Dif]cerence. between while and do-while :
Sysfem.oaf.fninﬂn(é); 2 Feature while Lgo]o do-while Loop
P++; . Condition chedk | Checked first Checked after
1 while (£ <= 5); E execution
Execution Ma.y execute O times Executes at least
. 1 time
SP&CLC&.L Exa.mpl.a : THPe En‘i:-rﬂ—con'f:’rollzd Loop Exit - controlled loo
Ly Output : Even though
int 1 = 3 condition &€ false Syntax while (condition) { do {
do { 10 e L e,xe.cufes’ . statements stotements
-9 } } while (condition);

Sas'tem -out. println ( i);
} while (i < 5);

Stoatement *

Keq Points :

Flow Diagvam :

e 1. The boa[y of do - while LooP executes

Re.membe'r .

while — Check - Execute
do-while —> Execute = Check

X Use do-Bhile Loop when the statements
ot least once.

must be executed

J




* Fox

Intvoduction :

The -fgz Loop is an en{:rtf—con't'rou.ed.
loop in Jova. Tt is used when we
know in advance how many times

the Loop should execute.

&{emenf *

e S

§ana.x .
for ( initialization ; condition ; upda{'.e,) {
/| statements
}
Flow Diagram : M:
| Initialization for (int i=d; i<=5;i+s){
System . eut . printin Ci)5;
}
Folse
. Output
True i
5
Execute Statements 3
4
5
Update
Key Points :

o1, Initializaotion is executed onl.y once at the
o2 . Condition is checked befove each iteration

«3. If condition is -fu.Lse., the Loop texminates .

o4, Upd.a.be, is executed after each itevation
o5. fm’ loop is best when number of iterations

e At e . e Mt S S

Note :
Anﬂ or all the three
poxts ( initialization ,

be&irmin& .

condition , update )

of for loop ave

oph'.onnl ;

is known.

* /:&TPS Ln LooR ¥

IY‘L LDOPS, we con chan&e 'H’LE- novmal 3CLDL~J O:F e.xe.cufion

u.s£n3 break  and continue statements.

e break Statement @

- Tt is used to tevminate the loop immediately.

- Contyol comes out of the Loop.

Emmele.:
F{or Cruintiit = 405 0 <205 8 PP g
L-f (i==23)
brveak ;

Sgstem.owl:.,prmt(i D

S o ] — i ——— ——— ——— — —— o —

o continue Statement :

— Tt is used to skip the curvent itevation .
— Control goes to the next itevation.

Example : Ou‘tgl.d: §
‘:F{W(iﬂ.‘ti=i;£<=5;i++){—i 1245
: if (i==23) :
: | continue ; I
| System .out.print (i + " "); :
| 3 |
e T = e N e S Ce e ey ]
Diffe'rem:e. between break and continue :
Feature break continue
Meo.ning Texminates the loop immediately. Skips the curvent itevation only .
Contyol goes to Comes out o{- the ioop. Next itevation.
Not Exewted, (- Exewted. 5

Rema.l'rﬁ.ns Ttevations

Example

Use When a specific condition is met
and we dont want to continue

the loop.

When we want 1o slu'.f; Some.
iterations based on a condition.

¥ Remember :

Use b-rﬂk__ to exit the LooP compld:el&-.

Use continue to skLF and move to the next itevation.
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CLASSES, OBTECTS AND METHODS @ INTRODUCTION

NP
e et Bt g

1. INTRODUCTION

> Java. is an object oriented programming
language .

> The basic buildfng blocks of Java
program are (lasses, Objects and
Methods .

> Class is a blueprint or template which
defines the P'roPerﬁe,s ( fz'elds) and.
behaviors (methods) of objects.

> Object is an instance of a class.

S  Method is a block of code which

Perfarm.s a sPec[f[c task .

l CLASS ( Blueprint)

b 4 v

FOBJ'ECT 1 | OBJECT 2

W

OBJECT N

(Objects ave instances of o class)

o 0 o

2. CLASS

e e

S A class is a user defined data type which combines
data members and member functions.

Sinfa.x :

class ClassName {
[/ fields (variables)
// methods

3, Osgect

> An objecf s a real world enﬁfg.

S Tt is an instance of a class.

Sgn‘tax :

[ EXa.mPle : o
class Student {
int 7rollNo;
Sfrfng name ;
void display () {
.S'ysfem.out. Pn‘nﬂn( rollNo +* " + name) ;

5

5

Example :

Student s1 = new Student();
/| Student —> class

ClassName objectName = new ClassName();

l s1 = objecf

L. METHOD
> Method is a block of

Sinfo.x :
returnType methodName ( Po.mmafers) {

/] statements

return value; [/ if veturn type is not void 3

5

code which Pe-rform.s a sPecEf:‘c task .

— Example :
int add(int a, int b) {
int Sum = a+ b;

return sum;

WNOTES: +1.%Class is a !ogc’ca[ enfr'f(y.

S Objecf s a Fh#sica[ enfr’fy.

3. Method describes the behavior of an obJ'ecf.




CLAsses, OBTeEcTS AND METHODS

1. DEFINING A CLASS

Exwi& :

S A Rldss is a biuzprinf or 'l:emp.’.a.te

used to create objecfs.

> It combines data (fields) and.
behavior (methods) in a .single. unit.

int

Sﬁnfa.x :

class ClassName {
! field.s (variables)

}

}

class Student {
Sfrinﬁ name ;

void disPLaﬁ 6. £
Sysi’:em. out. Prin‘tln( rollNo +

rollNo ; /I field

/ fie.f.ot

/! method

“® ow

+ na.me.);

2 VDECLARATION OF FIELDS

- Fields are variobles declared inside a class
but outside any method. .
The:j repre.senf the state or Properﬂe.s

25
of an objecf.

Sin'l:a.x :
dataType fieldName ;

Exa.m.Ele :
class Student {

/] methods Nl Nodent isap class. im’:. rollNo ; /1 integer field
} ; Sf:'rr.nﬂ name ; // Sfrﬁnj field.
vollNo and name are fields. double marks;  // double field
disPlag() is a method. }
Trﬂae.s of Fields :
1. Instance Field — Each objed has its own copy..
2. Static Field — Shared bbr all objecfs of the class.
: e.g. static int count;
3. MEeTHODS Example :
> A method is a block of code that performs a (R e Calbulatort ] .
int add(int a, int b) { // method M:

SPecific task .
> Methods define the behavior or actions of an objecﬁ.

San{:a.x :
'refurnT:,Pe methodName ( Pa.ramfers) {

/[l statements

int sum = a+b;

return sum;

}
}

v, A class is defimd using the class kebcword..
v Fields store data of an oBJ'ecf.
v Methods o,oe,ra.fe on the data and

Calling the method :

return value; [/ Ef return *.fff’e is not void

}

Calculator ¢ = new Calculator();
int result

Sysfem. out. Prin.ﬂn( result) ;

c.add (10, 20);
/! ouiFwt

/4 objeci creation
/] method call

dafirw. the behavior.

v Together, fields and methods form
a complete class.

: 30




3. OByects CREATION

> An objec‘t is an instance of a class.

> It re.pre.Senf.s a real world entity.

“

— Objeci‘s are created u.sin.g the “new” kejwora'..

CLAsses, OBTecTs AND METHODS

A T —  —— —— NN T —————

Sinfa.x :
ClassName objectName = new ClassName () ;
cagarfﬁnw reference creates object

variable

Exaﬂfb’. :

class Student { Student s1 = new Student();
int rollNo ; Student s2 = new Student();
Sf’ring name /l s1 and s2 are objects

} /l of class Student

Memarﬂ Represenf:aﬂon :

OBJ'ects tn Heap memory

Reference.

variables i 3| TollNo : © TollNo : ©

s9 43| name : null | name : null

(for s1) | (far 52)

Note : Each object 39.'&5 its own copy of
instance fields.

e ———

t 4., ACCESSING CLASS ‘MEMBERS

- Class members (fie!d.s and methods) can be accessed
us ing the dot (.) ope-ra.tor :
-> The dot opera'tor links the object with the member.

Sinfax 2
objectName . fieldName ; // accessing field
objecham.e..mef:hodNa.me(a,rgume,ni:s) 3 /! acce.ssin3 method
Example.
Accessing members :
class Student { w
int vollNo; Student s1 = new Student(); // object creation
String name; s1.7vollNo = 101; /1 accessing field
void. cﬁsphy() { s1.name = “Rahul"; // cu:ccssiny field
} System.ouf,!arinﬂn(ra&r\fa-f""+no.me); si.displaﬂ(); /I accessing method
} Here,

e si.1ollNo and s1.name are wused to
access fields.

. si.displa,y() is used to call the method.

Imporfa.nf Points :

1. Fields hold data related to the object.

2. Methods perform operations on the data .

3. Both fields and methods are accessed using the object 'reference
and the dot (.) operator.




CLASSES, OBTECTS AND METHODS
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5. MetHop OVERLOADING

=  Method overf.oa.al.in-g means ho.vin.g more than
one method with the same name but déffe-renf

Fa.ra.me.te'r list in the same class.
> It me:mve.s code Teada.bi{.itg s
> It is also known as campila time Polymo-r,oh&sm.

Rules :&r Method Overloading
1. Methods must have the same name.
2. Parameters must be differe.nt in

number f:w»e or order.

3. Return 'f:ype. may be same or déffe.re.nt.
4. Chn.nﬂing onlg the return 'l:mpe. does NOT

cause overl.oad.in.j .

Example :
class Calculator {
int add(int a, int b) { =  two int
return a + b; parameters
¥

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

return a + b + c;

—  three int

Paxm‘ters

}
double add(double a, double b) { = two double

return a + b; parameters
}

Explanation :
All three methods have the same name “add" but

their Pa.ra.mf:e-r List (s d.iffe.re,nt.

Here,
e First method takes two in’l:ege,r.s ;
e Second method takes three im‘.‘e.gers 2

e Third method takes two double values.

Calling Overloaded Methods :

Caleulator ¢ = new Calculator();

int i = c.add(10, 20);
int 12

c.add (10, 20, 30);
double 13 = c.add(12.5, 3.5);

/l calls first add(int, int)
/l calls second add(int, int, int)
!l calls third add(double, double)

Ke,:( Point :

a.-rgu.m.r,nts Provid.e,d. in the method call.

Compéter decides which method to call based on the

I m.Eo'rfa,n.f _‘

Valid Overl.oa.di.ng (v) Invalid Ove-rioading

(x)

int mdd(ints o, nint "b)

double edd(inkal, ik b)\ ¥
int add(int fa, int b, dint c)
int  add(dobls aReible b)

int add(int a, int b)

double add(int a, int b) // onf.j return

f:w::c cha.ngei




6.

CONSTRUCTOR

CLASSES, OBTECTS AND METHODS

> A constructor is a speci.a.l. member af a class which is
Mtomticaﬂy called when an ob J ect is created.
Tt has the same name as the class name .

-
-
-

Tt does not have any return type (not even void).

Its main purpose is to initialize the abJect

Example :

}

class Student {

int rollNo ;
String name ;

Student() {

S:fst'&m .out. P-rini’bl.( "Constructor called”);

}

Usage :
Student s1 = new Student();

|

Constructor Student()
is called a.ufomﬁcaﬂﬂ.

Notes :

o Constructors are invoked wtomﬁmuy.
e If we do not write any constructor, Java provides a

defa,utt constructor.

Difference between Method and Constructor :

——— A e P var

X

Basis Method Constructor
1. Name Can be any name. Must be same as class name.
2. Return fype Must have return fw:e. Does not have return f&fe..
3. Invocation | Called cx,olicf.tly. Called wﬁoma.'bically at oly’ecf creation.
4. Purpose Performs a. specific task. | Initializes the object .

7. Types oF CONSTRUCTOR

Constructors are of the fouowznﬂ t‘oﬂoes :

d&fa.u.f.t constructor.

- If we do not write any constructor,

Java Prov:.d.es a

class Student {
int rollNo ;
Strﬁng name ;

}

/! Java Provid.e.s ciefa.uit constructor Student()

Note :

The dafa.uit constructor
has no parumeters

and an embe; bod'.y.

> A constructor that has no parameters.

(2) No-Arqument Constructor (written by ’orogm.mmer)

class Student {
Student() {

}
3

Syste.m..oui. P-rm.ﬂ.n( “Student abject created");

Usa,ge :

Student s1 =

new Student();

!

(3) Parameterized Constructor

- A constructor that accepts Pa.ra.mters.

class Student {
int TollNo ;
Sfrinﬂ name ;
Student (int T, Strin& n) {
rollNe = r;

name = n;

}

is called.

Usgﬁe :

Student s1 = new Student (101, "Rahul");

}

Parameterized constructor

is called and objcct is initialized .

Important Points :

1. A class can have multiple constructors ( Constructor Ovcfloo,d&'ng).

2. Constructors cannot be inherited .

3. Constructors are mainiy used to initialize objec!‘:s.

No- arg ument constructor




CLASSES, OBTECTS AND METHODS
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8. ConsTrucToR OVERLOADING

Craa.fimi objects and calling constructors :

-  Constructor overioa.a’.in.g means having more than one constructor

with the same name but different parameter list in the same class. student sy Mot 00 e B it s
> The constructors must differ in number, '&mpe or order of Fm-ameters.
> It improves code re.u.sa..bi!.ify and allows multif’[a ways to initialize Student s2 = new Student(101); // calls one-argument constructor
Student s3 = new Student(101, "Rahul", 87.5);

obJ'ecfs of a class.

Exame& :

class Student {
int rollNo;

!/l calls fhrea-a.rgument constructor

/2. Om—a.rgumeni‘. constructor

Student (int +) { Output :

5*"5"-3 name ; rollNo = T,
double marks ; name = "Unknown"; No - argument constructor called
= 10
Ve % One-argument constructor called
/4. No- cz.rgu.men.é constructor System Lout. Prinéfn( "One -argumend constructor called”);
et () § 1 mre.e-a.raumnt constructor called
rollNo = 0; I/l 3. Three -arqument constructor

name = "Unknown";

marks = 0.0;

Student(int v, String n, double m) { Kﬁ:f Points :

rollNoe = 7;

- Constructor ovarbad.inﬁ Frovialcs ftexibiﬂity in object initialization

Sysﬁzm.ouf.fwrinﬂn("Na-a:rau.men.t name = n;
} constructor called”); marks = m; -  But chan.gr.'n.g Onfﬂ the return tbff:a_ does NOT cause constructor
Systgm..ou.t A Prinﬂn('ﬂlm-m’sm constructor called’); ’ e
} OVC.TI’.OQ.AL“-& i
: } H —> Constructors are called Mfomticaity at the time of object creation.
How Constructor Overloading works ? - It hel)os to set d.efa.uif values or accept cﬂffemnf values when
X crea.ting objects.
new Student () new Student(101) new Student(101, "Rahul’”, 87.5)
Matches Matehes Motches Important Note :
Student () Student (int T) Student(int v, String n, double m)
l l l The Jave. compiler decides which constructor to call based on the number, \‘:w:es
No-argument One - arqument Three -arqument and order of a.rgumnﬁs Frovid.ed in the objecf creation statement.
constructor executed constructor executed constructor executed




CLASSES, OBTECTS AND METHODS

9. Use oF new KEYWORD

= The new kzyword is used to allocate memory

fm‘ an object at runtime .

= Tt creates an object and returns a Tefcrence

to it.
= It alse calls the constructor of the class.

S&nf:a.x :

ClassName obj = new ClassName () ;
refercnce. new constructor
variable keyword. call

Exa.mELe, H
class Student {
int TollNo;
String name;
Student() {
Sysfem.. out. Prf.nﬂn( "O‘bject created”) ;
1
}
class Test {
Fu.bh'c static void rrminfstrf.njfja.rﬂs) {
Student s1 = new Sfud.en.tf);
}
}
Ou.tew& : Objec.t created
Ke.g Points :

. Menwry fo-r the objed: is allocated in heap area.
o A referenu. variable (s created in the stack area.
e The re.ference variable stores the address of

the object.
o Without ‘new”, no memory is allocated .

e e et Wttt

10. Use oF delete
= Java does NoT support the delete keyword.

= In Java, memory is ma.na.ﬂcd a.ufomﬁca.“y
b:.f the Garbage Collector.

- Proﬂrmmr cannot expii.citiy delete an objecﬁ_

= An objecf becomes euﬂibl.e for gm-ba.ge
collection when there are no rafarence

variables Fointinﬂ te: L%

Exa._mfie :

class Student {
int rollNo ;

}

public class Test {
Pubuc static void m.min.CString[ | a.rgs) {
Student si = new Student(); // object created
si.rollNoe = 101;

si = null; // eligible for GC

How Garbage Collection works ?

Object created

4 Objc::\‘. is rzfennc@d If no r:feuncz
53 a variable existe

u.sm.s new

|

v
Object becomes eligible
for Gnrbage Collection

Mcmar:{ is reclaimed i
by Garbaﬂz Collector

Note : Java mﬁoma.ticaﬂg deletes objects that

are no lon.aer in use.

. 144. Use ofF this KEYWORD

current objecf.

instance variables and local variables.

= It can be used to call current class

constructors .

Re.fer'rin.a cwrrent object's variables

> this is a refe.ren.ce variable that re.fers to the

> Tt is used to resolve naming conff.icts between

method and

class Student {
int TollNo ;
String name ;
Student (int rollNo, String name,) {
this . rolilNo = rollNo;

// this = instance variable

yu_.i_s.nnme = name; /N mlWa,m—-}Pnrwtors
}
1
Exmk 2 Cnllin.g method EIG'EEL" 3 : Calling constructor
class Student { class Student {
void d“plu:’() { Student () {
Systcm‘md..Prirdb\.f.HcUn'); this (101, "Rahul®); // calls
} /f parameterized
void show() { /Y constructor
this. display(); // calls }
[ canronl mathed Student (int rollNo, Sﬁ—inﬁ name) {
} Syséem.cut.Prbtﬂn(muNo +" "+ name);
} }
}

Su.m.mﬂj af this :

2 Rafers to the current object .
. Resolves ruum.ng confticu‘.‘s‘

i
2
3. Can be used fo call current class methods.
4

. Can be used to call another constructor in the same class.




12. Access SPECIFIER :

CLASSES OBJTECTS AND METHODS

Fu.bf.i.c. g Priva.te. & Fro'{:e.c.ted.

= Access speci_fiars are wused to set the visibtiitﬂ and o.ccessibiuty
of classes, fields, methods and constructors.

- Java Provﬂd.cs four fypes of access SPecifiers .

Fub(.ic g

Access levels :

private, Frofecfed. and d.efa.:.d’.f: (ro spedfier).

Rules :

. If no access spccifier is written, t is treated as default.

e Private members cannot be accessed aure.ctn’.g outside the class.

o Protected members can be accessed within the same Fa.ckaﬂe
and bb« subclasses (n other Fa.cka.jes

o Public members can be accessed from a.nywherc.

Access Specifier Same Class Same Pa.ck.age Subclass Different P ackage Explanation
( Differmt Pa.ckaﬂe) ( Non - Subclass)
Pu.buc v v v v’ Accessible everywhere .
Accessible in same packaf’e and in subclasses
rotected v v’ Vv X
P (even i.f diﬁerenﬁ Pa.cknﬂe)
dzfmdt . o
A ible within the .
7 sjnecifier) A x e ccess onl:f same pa.cka.ge.
Frl:v'a.te. v X X Accessible onl.j within the same class.
Exﬂles :
1. public 2: Priva.ﬁe 3. Erotec‘&ea‘. 4. default (no specc'.fier)
class A { cLuss{A { ' package pi; Fm:ka.ﬂc pl;
public int data = 10; private int data = 10; class A { class A §

Pu.buc void show() {

}
3

System.out .Printx'.n( “Hello");

private void show() {
Sbrstem. out .Prlln.f:/,n.{: "Hello") ;
3
3

Can be accessed in any class

Mﬂwh&?‘& .

Ke.ni Points :

Use Privo.’&; for data huimﬂ

Use Pu.b!.a‘.c when members need to be accessed cve.rywh.e.rc.

1_4)

= Use Pméectwf when inheritance (s needed. .
+

- Defml.t access Provid.a.s Fa,ckn.gg— level access.

Can be accessed onf.y within
the same class.

Prof:ec‘tad ent data = 10;
Profecfed. void show() { }

1
Can be accessed in the same Fa“k"ﬁ‘?—

and b:j subclasses in other F“"“‘ﬁ“'

Real - time Anaio_qq :

int data = 10;
void show() { }

3

/! no specf.ﬁer

Can be accessed on.Ly in the

Same .pa.ckage :

'ariva.fe - Like a Pzrsona.!. g&._grg ( oanc you can read it).
default = Like

protected ~—> Like access for fa.m.i.l.y + relatives.

public -  Like

room access within your house (only family members ) .

c'.n.form.a.tion on a Publ’.ic notice board ( anyone can see it).




1010101010
0101010101
1010101010
0101010101

----- s00000G00

LA
LI
.....

000008
*°00000
s 0@

.......




INHERITANCE :

INTRODUCTION

—  Tnheritance is a wmechonism in Java b\a which one class
acquires the properties and methods of anocther class.

= The class whose members are inherited is called Super class

(Parent closs / Base class).

- The closs that inherits the wmembers o-f ancther class
is colled Sub class (Child class / Derived class).

- Tt helps in code ve.usa.bi.\.l’ctd and. establishes

a notural IS-A relationship.

Su..Per Class
M (Pavent Class)
class SubClass extends SuperClass \
{ extends
/| wmembers
} Sub  Class
(Child. Class)
ExamELe ;
Here ,
class  Animal { —
il ~ sk () { e Animal is Super class
Ssds{em. ow\'..pvintln(" Eating .. e (Pavent class).
} . Dog is Sub class
} (Child  class).
class Do% extends Animal {
void bark() { Since DO% extends Animal
Slas{'.em. Qu’c.Prinﬂn(" Bo.rkina...") . it inherits eat() wethod
} 'From. Animal .
}

Note :

Jova. does not support mu\.ﬁple. inheritance
using classes to avoid amb'\.%u'uba.

TYPES OF INHERITANCE IN JAVA

1. Single Inheritance : A
(Super class)

One closs inherits another class. l

B
(Sub class)

Java. supports the {oU.ouoi.n% ‘l:tdpe.s o-F inheritance .

class A { }

class B extends A { }

2. Multilevel TInheritance :

A class inherits from o class
which 1s also derived 'From
onother class.

class A { }
class B extends A { }

class C extends B { }

3. Hierarchical TInheritance :

Twe or more closses inherit
the same super class .

closs A { }
class B extends A { }

class C extends A { }

4. Multiple Inheritance (’dwou%k interfaces) :

A class implements multiple intevfaces .
|In’cev-Fucu 1 l

~

IIrd:z'r\Fu.cv. J |
o ,” .

Class C

interfoce T {1}
inﬁ.rface « W7
class C implements I,T {}

5. Hybrid Inheritance ('l:hrouﬂh 'n.rd:erfms) g

Combination o{: two or wmore tlapes

class A { }
class B extends A { }

| class C extends A { }

of inheritance. ] B =] c

Note : Multiple and Hybrid inheritance are possible only through Interfoces.

1n£ev-Fnce. I{}
class D 'lmplgme'r\ts {3




Su.pe:r & Extended class

e The class whose Propexﬁes and. Relation :

methods inherited ba another
class is called Super class (Povent class).

are

Super Class
(Pm'e.n{ clo.ss)

e The class that inherits the ProFeeries

ond methods of ancther class is called
extends
Extended class (Child class / Sub class). |
Extended. Class
S%njca)c ; (Child class)
class SubClass extends SuperCla.ss
¢ // boda Example with objects :
} Animal a = new Anima.l();
Example Dog d = new D°803
class Animal {
void eat() { d.eat(); // Inherited method
Sﬂsfe.m.owt.?ﬁn"tln(" Ea.ﬂng"); d:bark(); // Own method

. ¥
Note 3
class Dog extends Animal {

yoid bark O {
Slds-tern. out. Prin‘l:ln " Ba.rkinﬁ e

e A child class can access members

of parent class.

}
e Java supports Sinﬁle inheritance

¥

// Animal — Super class (Parent class)

// Doa _ 5 Extended class (Child class)

with classes u.sing extends kegword..

Final Variable

e A voriable declared with «Y—inal ke_vaword.

is called -Fir\a.l variable .

o The value of a final variable cannot be

c‘ncmgecl. once it is initialized.

e Tt acts as a constant.

Sudn‘to.x s

value ;

final dataType variableName =

Example :
class Test {

final int MAX = 100; // final variable

voldl show() {

System. out. Prin’cln(“ Max value =

~// MAX = 200;
} to final variable

"+ MAX);

/[ Exror: cannot: assign

¥

Important Points :
e Tt must be initialized at the time of declaration.

o If not initialized at declavation, it must be
initialized in constructor.
« By convention, final variables are written in

UPPER _CASE .



& gl

1) Final Method

colled -F'mai method. .

{ Final Method & Final Class

e A method which is declared with -Fino.\. ke.gworcl is

e A -Fino.'l. method cannot be overridden b% the subclass.

being r;ho.ng ed..

Sani:a.x :

e Tt is used *o prevent the Loglc. o{: o. method -?rom.

Exo.mBLe :

{

¥

final return_type methodName().

[l body

Note :

closs Parent {

-finn.'. void show() {
Sas{:em.out.larlnﬂn(“This is final method”);
}
}

class Child extends Parent {
7 ‘cndina to override
void show() { // Evvor
Sgs{:em .out. Prinﬂn( “Cannct override');

¥

. ‘Fiml. ke%word, with. method preven‘cs it -F*rom
be'ma mod.l-?lecl in the child class.

2) Final Class

e A class which 1s declared with {:inol ke,ldwcm:{. is

colled -?inal class.

e A final class cannot be inherited (extended).

e Tt is used to restrict

Sgni:a.x :

inheritance .

Exa.mELe :

final class ClassName

{
// body

}

E_n!:.orto.rd: Points :

¥

¥

final class Parent {

void. displmé() {

¥

Saskem.cu.t‘winﬂn("l om final class”

class Child extends Porent { // Evvor

// Cannot inherit -Fi,nal class

I

e A final class connot have any subclasses.
o Al methods of final class ave implicitly final .
¢ Ex: String, Integer, System closses are final.

Key Difference :

Final Method

1k AFPUe.d. on method..

2. Connot be overridden.

3. Tnheritance is allowed.

|

Final Class

il APPU.ed.. on class.
2. Cannot be inherited.
3. Inheritance is mnot allowed.




. Abstract Methoci.s cmd_” C_lasses

-8

y M 2) Abstract Classes
e A method thot is declared without 'meleme.n‘\:u.ﬁm is e A class thot is declored with abstract ke.-éwmrd is

called.  abstract wmethod . salied Liobetin Rrtlass .
e Tt is declared us'mg the abstract kendword.. o Tt cannot be instantioted (ob(';e_c’c connot be created).
e Tt wmust be lmp\e.me.n.{:e,d in the subclass e Tt can have abstract methods (without bod.-a) as well as

(concrete class). non-abstract methods (with bod%).
e It connot be private, final or static. e Tt can have constructors and. variables.

e Tt s used %o Prov'\d.e_ o common base and Pa.ﬂ:iol 1mpl.e.m£,ni:aﬁon.

§_zén’ta.x : Examg‘.e. : é%njmx : Exo.mgle :
abstract vetuwmn_type mﬁmde(Fummztzvs); obstract closs Shape { abstract class ClossName { abstract class Animal {

/I no body abstract double avea(); // abstract method /| obstract method(s) abstract void sound();  // abstract method

} /| non-obstract method(s) void eat() {
} S\dstem .out. Pri.n'\'.ln(" Eo.t'm.a A2
) }

Example with implementation : }
obstract closs Shape { class Circle extends Shape { Exo.mf\.e with subclass Test closs :

obptRgy doible. areal); e class Dog extends  Animal { closs Tesb {

void. disph:ud() { Civcle(double v) { vadius = r; } void, ‘sound ()N public static void m'm(S’cv'm.a[] o.ras) {

Suas’cem.out.prinﬂn("ms is ShaPe"); double avea() { S-éstem.out.Println(“Bavk"); -Do8 Ag's e Dog();

} return 3.14 * vodius * radius; } d..sound(); /I Boark

} 1 1 d.eat(); /Y Eating...
} / provides implementation } }

- If a class contains one or more abstract methods, I_U.eagé ; — Abstract closs connot be instantiated. IU.egnJ. :
il clods must be declored ‘abstvect. X privote abstract vo:L n’;()), - It way contain O to 100% o.:stmdc Trmd o il o Wity Al [l
s ysiu ; x final abstract void m(); - Abstract closs con have constructors, i
— I-F o subclass does not provide \mpl.em’mhm Of fmﬂ' ) : . 4 . Rods , /| obstract class
X static abstract void m(); abstract ond concrete mef ; cannot

obstract method., it must be declared abstract.

- Subclass must 1mP|.r.mznk abstract methods or must /] be instantioted

be declaved. obstract.




Inferfaces . Introduction :Defining In’cerfaces
L . ] o 3 L —®
¢ An interfoce is o reference type in Java. Sgn'\:ax :
o Tt is & bha.epr'mi or ‘Eﬂmplu.{z which ¢ b f ia Inte.rfo.c.e.N { Bg default,
contains abstract wmethods and constants. I corstori® — methods are public & abstract
o Tt is used to achieve abstroction Interface // obstract wethods —> variobles are public, static & final
ond wmultiple inheritance in Jave. . (Bl,uep'ri.r\t) }
I
o The interface is declored using 1
the ‘iliyfoacd’ keywor 4. : implements Rules -For DE_'FLY\.LH% Ivd:e.v-{-‘o.ces :
e A class implements an interface .:* 1. Interface is declared using “interface’ Ezﬂmord
u.s'm% the 'meleme.nts’ kegword. o 2. It can contain onlg abstract wmethods ond constonts.
s
A% not tain  instance fields.
e Tt defines o comtract that implementing (Tmplements) 3 corrgieieginitunce 1o
i 4. Tt con contain stotic methods (with bod.nd) since Jova 8.
classes wmust {ollom. =
5. It con contain default methods (with bod.a) since Jova 8.
Need of Ird‘_e.rfane. : 6. It con contain private methods since _Java 9.
1. To achieve full obstraction (100% abstraction). Example :
2. & ltiple inheritance .
2R E, TR AL Rt interface Vehicle {
3. To ochieve loose coupling. / Lo
constants
o Toripronde & Commatin fpeification et olathes int MAX_SPEED = 120; // public sttic final by default
Key Points : /| abstract methods
. Methods ave
e Al methods in an interfoce are public and abstract by defoult. veid start(); } rillle % dbetenct
e Al voriobles in an interface ave public, static and final by default. yed, " sbopel; by defoutt
® In{:e.rfa.ce. connot be instantioted . }
e A closs i.mPle.merﬂ:lna an interfoce must Pruvld.e implementation Note :
o b mens pjpvEhes i foce An interface cm.\.g declaves methods. The implementation is provided. bg
L] In{erfo.ce con e,x‘l:e.-nd o.no‘\:her m{:e.r‘fo.ce. the CLCLSS H“lu.‘t LmPle. me.n{:s 'th(-‘. tnte‘_{_'m i




1) EXTENDING INTERFACES

e An 1n{:e.~rface can extend ancther interface u.s'ma the

e.x{ends kztawovd. 5

e The child 'm{:evface inherits oll the obstract methods oF P L
the parent interfoce . e
Interfa.c,e.
San. :
ln‘l:erfa.ce. ChildInterface extends ParentInterface Tex’tend.s
{ ;
J/ new abstract methods Child
} Inte.rfo.ce.

Exa.mB\.e e (Slnale. Interface Extension)

interface A {

}

void show();

/[ Parent In{'grvfo.a.

ird:e.rfn.ce. B extends A {

}

void d.lsplmd(); // Child Interface

Exo.:_v.fbe 2 : (Multiple Interface Extension)

e P
Note :

N
\

1wte‘rf'ace  f "“te*‘f:"' (Y) { An interfoce can %
: void x(); } ksl g extend. muU.'iPla
'Ln’cer-fac.es. 1
;—_4_ (Multl\ale Tnheritance fi
'mte.r{-mce Z extends X, Y { K of tﬁPe‘) ))
void z(); TS——
3
Kea Points :

. Inter-fo:as can extend one or more interfaces.

e Child in‘hr.rfac.e inkerits all abstract methods of

parent interfaces.

s+ Interfoces cannot extend classes.

e There can be any number of levels of interface inheritance.

2) IMPLEMENTING INTERFACES

e A class implements an 'mte.rfo.ce us'ma the i.mp\.e.me,nts kegwm'd.
e The class must Prov'ld.e. implementation for all the abstract
methods of the 1n1:e.r-fo.c.e.

Sgnto,x :

{

}

class ClassName implements InterfaceName

/! 'lmPlem.e.nfa’c'\.on O'F abstract methods

Exnmel.e. 1.z (Imple.me.rd:h'\% a s'mgle 'm‘l:m’{:o.c&)

Interfo.cz

( Bh.le]:ri.n{)

| implements

v

Closs

(Implemn’cs)

void sound();
}

interface  Animal {

closs Dog implements Animal {
public void sound() {

}
}

Sa stem. out. println & Bo.rklna —

Exa.mEh'. 2 (ImPlemenﬂna multiple i.n’cerfnc.e.s)

lnterfo.ce. A {
void a();
}

interface B {

}

ublic void a()
il b0): public void o

}

ImEortmt Points :

Fubllr_ void. b()

}

¥

class MyClass implements A, B {

Sastam. out . Prinﬂn(" Method. A");

System.out. P-r'mtln(" Method B");

{

{

o A class must implement all abstract methods of the interface.
o A class can implement more than one lnteriac,e, sEFa.mtad ba comma.

o A class can extend ancther class and implement one or more interfoces simultaneously .

e An interfoce cannct be instantiated, but i.mplemnﬂns
class objed’.s can be created.

1 Doa class
'thlzm.u\ts

Animal interface

/! MaCla.ss
implements
both A and B

interfaces

Exo.mgle 5

MaCln.ss ob;! = new MHCL:LSSO;

/' Valid




