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ved 1(H) [3 3jel]

YilRis:-ViRi2s Hi2AIf21 (POP) di4 viicTs2-AiRvi2s HiAIR421 (OOP) g1 dsldd S2i.

SdIGH:

26id:
\llai POP ooP
€2l §sel-u/vi Rl 2HT6FS2A A 5a 1[5
s21 Risailk2l Aies] yadl, 2dioid sal dgj 28I, Sl encapsulation
Ax2UI G5d 21U-S1GH YUY Gli2H-AY AU
SIS Yd:Guidl Hifed inheritance gi2I g
Gelsell C, Pascal Java, C++, Python

e POP: viauM ssel-Hi [daif3d, S21 $sel gl gé &
o OOP: UiAIH AHIeFs2-] AHIRAUI 2lisUIAG BFHi S21 A HaSA Gid ¢id &

43 2ls: "POP $sell, OOP Aicss24"

yed 1(ci) [4 d]e1]
Aoy Gels2el 12 inheritance di Super slas audi.

SdIG:

Super slds -1 Guiol child class Hiail parent class 41 members 4 access S2d HI2 21 ©.

AY

26id: Super slasdi1 Guaidii

Guaidl éq Gelezel
super() parent constructor 4 sid s2 super(name, age)
super.method() parent method A sid s2 super.display()
super.variable parent variable 4 access s2 super.name

sis cdis:

class Animal {
String name = "Animal";

void eat() { System.out.println("Animal eats"); }
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class Dog extends Animal {

String name = "Dog";

void eat() {
super.eat(); // parent method - Sid S2 ©
System.out.println("Dog eats bones");

}
void display() {

System.out.println(super.name); // "Animal" [i= s2 ©

43 gls: "Super Parent 4 sid s3"

yed 1(s) [7 2Lel]

AR

QIvAIRid s2i: Has AHId_AY(SO1. Haus Hid=2AYSI1 HIzdI [[aHiH] AI€] GiId]. Vis WAl HIAIH AV S HAS
H14219M5o14 implement 532 9.

¥dIGL:

dais AiaAY[SI1: Child class uidi-l parent class -1 method 4 specific implementation 241U & aiHI- signature
A2,

26id: Haus AHid_>2pAY32141 [FaH]

Gy qeid
AU 1M HeIS A AHIH ¢l wiefA
AMI4 parameters Parameter list 6121612 13 2idf] sigf2A
IS-A 2icig inheritance ¢iq %37
Access modifier visibility gi21s] 2isid] -eil
Return type AHI- A covariant ¢l sigfA
sis cdis:

class Shape {
void draw() {

System.out.println("Drawing a shape");

class Circle extends Shape {
@override
void draw() {

System.out.println("Drawing a circle");
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class Main {
public static void main(String[] args) {
Shape s = new Circle();
s.draw(); // ¥IG2Yy2: Drawing a circle

43 gls: "Override aMI- Signature”

yed 1(s OR) [7 OJL’.I]
qeidi: g225. Hl®ud inheritance 4 g2ligdl H12 interface di Gulidl s34 M4l Hi2A1H @i,
SUIGH:

Interface: blueprint %4i abstract methods 214 constants ¢l ©. Classes interfaces 4 implement s2l4 multiple
inheritance Yid s2 ©.

26id: Interface Al [GeindiAi

[Giva qeid
Abstract methods sigf implementation il (Java 8 uédi)
Constants Gi¢ll variables public static final &
Multiple inheritance Class ¥14s interfaces implement s3] 215
Default methods Concrete methods (Java 8+)

sis edis:

interface Flyable {
void fly();

interface Swimmable {

void swim();

class Duck implements Flyable, Swimmable {
public void fly() {
System.out.println("Duck flies");

public void swim() {

System.out.println("Duck swims");
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class Main {
public static void main(String[] args) {
Duck d = new Duck();
d.fly();

d.swim();

43 gls: "Interface Multiple Implementation”

yed 2() [3 dye1]
Gelsel 12 Java HIAIH 225U HUdl.
FUIGH:

Java MiauIH 22sAR Hi package, imports, class declaration 244 main method iy .

2isld:
[

|

[ + |

| | variables [

| = + |

| | Methods |

[ + |
Proccooooconoononnas +

sis cdis:

package com.example; // Package
import java.util.*; // Import

public class HelloWorld { // Class

static int count = 0; // Variable

public static void main(String[] args) { // Main method

System.out.println("Hello World");

43l gls: "Package Import Class Main"
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Med 2(6i) [4 3[e]

dida GelRel 13 static slas aual.

Sl

Static slas class 4 ® instance 4 -él. memory ¥is d1? allocate 21 ©.

N

26id: Static 41 GuAIdIl

usIR qeid Gelsrel
Static variable gl objects glzl shared static int count
Static method object [d1 sid @12 static void display()
Static block main usddi execute 212 static { }

sis cdis:

class Student {
static String college = "GTU"; // static variable
String name;

static void showCollege() { // static method
System.out.println(college);

static { // static block
System.out.println("Static block executed");

class Main {
public static void main(String[] args) {
Student.showCollege(); // sig object -l %32 el

3432 2ls: "Static Class gl2I Shared"

yed 2(s) [7 d1el]

@vAIfRd s2i: sR2s2. ddl UsiRi+] Al€] GidIdi. UIHl22183s U siul 25224 AdY Gelcel A1 AHMdI.
Sl

s2522: objects A initialize s2d1 HI2H] special method, class ¥4 % M, sig return type 2il.

26d: 5225221 USIRI
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USIR qeid

Default sig parameters -2l

Parameterized parameters /12

Copy object 4l copy Gi-1d

sis cdals:

class Student {
String name;

int age;

// Parameterized constructor
Student (String n, int a) {
name = n;

age = a;

// Copy constructor
Student (Student s) {
name = s.name;

age = s.age;

void display() {

System.out.println(name + + age);

class Main {
public static void main(String[] args) {
Student sl = new Student("John", 20);
Student s2 = new Student(sl);
sl.display();
s2.display();

4u2l Zls: "Constructor Objects A Initialize 53"

yed 2(1 OR) [3 de]

saiMi [RiZd S21 usIRi A4 Y32 [Sg1g-5 S21 UsIRI AuAd.

¥dIGL:

Gelerel
Student()
Student(String name)

Student(Student s)

// Parameterized

// Copy

MRIRa S21 218h4: Java language gl »IudiHi 241ddl built-in types.
Y32 [Sg1g-s 218ha1: programmer giRl classes diuzld Gi1gdidi A1ddl custom types.
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26id: $21 21

s20121 ETRY

Primitive byte, short, int, long
Primitive float, double
Primitive char, boolean

User Defined Class, Interface, Array

e Primitive: stack Hi store 21, %sul access

e User Defined: heap Hi store 212, %[2d operations

442l 2ls: "Primitive Built-in, User Custom"

W2 2(ci OR) [4 0]
2y Gelsel A1 this slas Axdl.

¥AdIGi:

J1g23
1,2,4,8 bytes
4,8 bytes

2,1 bytes

Variable

Gelseel

intx =10;
double d =3.14;
charc="A}

Student s;

This slas dadHi4 object instance A refer s2 8, instance 44 local variables g2l cie uisal HI2 diu21y .

AY

26id: This slas-i Guaian

Guaidl &g
this.variable instance variable 4 access s2
this.method() instance method  sid s2
this() constructor - sid s2

sis cdis:

class Student {
String name;

int age;

Student (String name, int age) {

this.name = name; // this instance i parameter g2

this.age = age; // &g uIS ©

void setData(String name) {

this.name = name; // this ddHid object 4 refer s2

void display() {
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System.out.println(this.name + + this.age);

4u2l 2ls: "This adui4 Object”

yed 2(s OR) [7 3jel]

gddRa- cadvAifRid s2i. ddi usiRi-l 1€l Gid1di. multilevel 244 hierarchical g4éR2~4 Aida Gersel A2
AHWdI.

¥AdIGi:

N

Inheritance: mechanism <Hi child class parent class I properties 44 methods Hod €.

26id: Inheritance A1 UsIRI

UsIR geid RSAR
Single Jis parent, ¥is child A—B
Multilevel inheritance -l chain A—-B—-C
Hierarchical Jis parent, ¥i4s children A—BA-C
Multiple 2145 parents (interfaces gl21) B.C— A

zm:.__ifa - Multilevel:

Animal —> Mammal —> Dog

sis Gdls - Multilevel:

class Animal {

void eat() { System.out.println("Animal eats"); }

class Mammal extends Animal {

void breathe() { System.out.println("Mammal breathes"); }

class Dog extends Mammal {

void bark() { System.out.println("Dog barks"); }

eulgf& - Hierarchical:

No. 8 /30



2ilogse 2illRaAes Yivlfaiol [Ge «1al (4341602) - 213z 2023 2iicjeld by Milav Dabgar

sis Gdls - Hierarchical:

class Shape {

void draw() { System.out.println("Drawing shape"); }

class Circle extends Shape {

void drawCircle() { System.out.println("Drawing circle"); }

class Rectangle extends Shape {

void drawRectangle() { System.out.println("Drawing rectangle"); }
43l gls: "Inheritance Properties 2i2 53"

yed 3(4) [3 2el]
AdIHi 219U S-U3d A SIREI1 yuMdl.
SUIGH:

Type Conversion: ¥is data type 4 ol ciedq.
Casting: programmer g2l explicit type conversion.

26id: Type Conversion

Type Description Example

Implicit (Widening) Automatic, smaller to larger int to double

Explicit (Narrowing) Manual, larger to smaller double to int
sis Gdis:
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// Implicit conversion
int i = 10;
double d = i; // int @l double (automatic)

// Explicit casting
double x = 10.5;
int y = (int) x; // double 2l int (manual)

// String conversion
String s = String.valueOf(i); // int @l String
int z = Integer.parseInt("123"); // String @l int

q4u3l gls: "Implicit Auto, Explicit Manual"

Med 3(¢1) [4 gel]

Java ui Guaioii daidi [Gfda visibility controls 24edi.

SUIG:

Visibility Controls (Access Modifiers): classes, methods 44 variables I access 4 control s2 ©.

26id: Access Modifiers

Modifier Same Class Same Package Subclass Different Package
private v X X X
default 4 4 X X
protected v v v X
public v v v v
sis cdis:

class Example {

private int x = 10; // Y class ¥i€

int y = 20; // Package level
protected int z = 30; // Package + subclass
public int w = 40; /] €25 WR/URA

private void methodl() { } // Private method
public void method2() { } // Public method

"u2l gls: "Private Package Protected Public"
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yed 3(s) [7 dJel]

@vIfRid s2i: 2s. S Gi-iddl HI2 GuAidiMi ddidl [dfda ugldii4l A ciidi. gisd] algs A1gsd [da1ddIR
AHAdi.

¥YdIGL:
Thread: lightweight subprocess % program i i4s 19114 concurrent execution -1 Hg2l 4414 ©.

26id: Thread Gididdid] ugldi

ugld geid Geleel

Thread [dad?q Thread class A inherit 524 class MyThread extends Thread
Runnable implement Runnable interface implement class MyTask implements

sq sq Runnable

digld: Thread Life Cycle

notify()/interrupt()
—
NEW start() yield() wait()/sleep()

RUNNING
CPU allocation completion TERMINATED

26id: Thread States

fRaifd geid
NEW Thread i<} uel 213 42il 23
RUNNABLE Alddl dalR, CPU -l 2leui
RUNNING ¢laHi execute A¢ 2g] ©
BLOCKED resource A2 d| sleep -l 2l¢Hi
TERMINATED execution yel &1

sis odls:

// Jgld 1: Thread [dadrq
class MyThread extends Thread {
public void run() {

System.out.println("Thread running");

// Ugld 2: Runnable implement $2¢

No. 11/ 30

®



2ilogse 2illRaAes Yivlfaiol [Ge «1al (4341602) - 213z 2023 2iicjeld by Milav Dabgar

class MyTask implements Runnable {
public void run() {

System.out.println("Task running");

class Main {
public static void main(String[] args) {
MyThread tl1 = new MyThread();
Thread t2 = new Thread(new MyTask());

tl.start();
t2.start();

3442l 2ls: "Thread Concurrent Execution”

yed 3(1 OR) [3 de]
java Hi JVM i &d a14di.
FdIGH:

JVM (Java Virtual Machine): runtime environment % Java bytecode execute s2 £ i platform
independence Yel- s2 ©.

26id: JVM Components

Component &g

Class Loader .class files 4 memory Hi @lis s2

Execution Engine bytecode execute s2

Memory Area heap 14 stack memory 4 manage s?

Garbage Collector automatic memory management
digld:

o +

| Java Source |

| (.java) |

| Java Compiler |

| (javac) |
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v
e +
| Bytecode |
| (.class) |
e +

|

v
e mmemmonmmes +
| gvM |
| (Platform |

| Specific) |

e Platform Independence: "isdi2 duil, £25 %214 A"
e Memory Management: automatic garbage collection

e Security: Bytecode verification

3442l 2ls: "JVM Java Virtual Machine"

yed 3(ci OR) [4 d1e1]
QAIRAIRId s2: Uss. Aida Gelsel A12 USY Gididd] HI241 YdIdidHl duil.

SUIG:

Package: iciléid classes 14 interfaces -1 i, namespace 44 access control Yel- s2 ©.

26id: Package I SIJ€l

SIAE qeid

Namespace A 25212 2107
Access Control 6iéd? encapsulation
Organization logical grouping
Reusability maintain s29 R

Package Gidigdidi waIdi:

1. Package declare sgi file -l 22

2. Directory structure Gididi package name 4Gi
3. Compile s2li package structure e
4

. Import s3I 1= classes Hi

\ \
SIS GdiSs:
// File: com/company/utilities/Calculator.java
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package com.company.utilities;

public class Calculator {
public int add(int a, int b) {

return a + b;

// File: Main.java

import com.company.utilities.Calculator;

class Main {
public static void main(String[] args) {
Calculator calc = new Calculator();
System.out.println(calc.add(5, 3));

Directory Structure:

com/
company/
utilities/
Calculator.class

Main.class

43 gls: "Package Classes 4 Group s2"

yed 3(s OR) [7 3el]
gisHi Synchronization A A2y Gels2el 212l 4.

¥AdIGi:

Synchronization: shared resources -1 access 4 multiple threads gi2I control s2di4l mechanism, data

inconsistency 2101dl Hi2.

26id: Synchronization 1 YsIRi

usIR geid
Synchronized method vl method lock @12
Synchronized block Issa code block lock 211
Static synchronization Class level locking

sis cdis:

class Counter {
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private int count = 0;

// Synchronized method
public synchronized void increment() {
count++;

// Synchronized block
public void decrement() {
synchronized(this) ({

count--;

public int getCount() {

return count;

class CounterThread extends Thread {

Counter counter;

CounterThread(Counter c) {

counter = c;

public void run() {
for(int i = 0; i < 1000; i++) {

counter.increment();

class Main {
public static void main(String[] args) throws InterruptedException {
Counter c¢ = new Counter();
CounterThread tl = new CounterThread(c);

CounterThread t2 = new CounterThread(c);

tl.start();
t2.start();

tl.join();
t2.join();

System.out.println("Final count: + c.getCount());

43l gls: "Synchronization Race Conditions 12s1d"
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yed 4() [3 d1e1]
(221 saI Vi 32216152 sAIA dR dsldd S2.

¥AdIGi:

26id: String vs StringBuffer

vy String

Mutability Immutable (cigdid -eil)
Performance concatenation 12 &l

Memory £2 guid -q object 6iHId

Thread Safety Thread safe

Methods concat(), substring()

sis cals:

// String - Immutable
String sl = "Hello";
sl = s1 + " World";

// StringBuffer - Mutable

StringBuffer sb = new StringBuffer("Hello");
// ¢ld- object modify s2 ©

sb.append(" World");

e String: 212 content d1RdI2 GiEEIg Heil IR dIuRi

StringBuffer

Mutable (¢i€dIJ )
concatenation 12 3sYy
¢ld object modify s2
Thread safe

append(), insert(), delete()

// 494 string object GiHId ©

e StringBuffer: ®12 912412 modifications %32 ¢id IR Iyl

43 gls: "String Immutable, StringBuffer Mutable"

v 4(6l) [4 del]

2] 10 vAIRAIAI 1IN V4 A1 Hddl HIZ AdI MiAIH I,

¥dIGL:

sis cals:

class ArraySum {

public static void main(String[] args) {
// 10 numbers e array initialize SRl
int[] numbers = {10, 20, 30, 40, 50,

int sum = 0;

60, 70, 80, 90, 100};
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// WRdINI calculate S2I
for(int i = 0; i < numbers.length; i++) {

sum += numbers[i];

// ¥R calculate S2i

double average = (double) sum / numbers.length;

// uReiMi display S?i
System.out.println("Array elements: ");
for(int num : numbers) {

System.out.print(num + " ");

System.out.println("\nSum: + sum);

System.out.println("Average: + average);

J([EEATER

Array elements: 10 20 30 40 50 60 70 80 90 100
Sum: 550
Average: 55.0
dif¥s vaiai:
1. Initialize 10 numbers 12 array
2. Loop array Hi aRdin calculate s2d1 412
3. Calculate 22212l = 2140 / length
4. Display ulReii

443 gls: "Loop Sum Divide Average"

yed 4(s) [7 d1el]
1) vy Gelsel A1 abstract class Auwdi. 11) Aida Gelskel A2 final class A4wdi.

¥dIGi:

I) Abstract Class: class %+ instantiation 21¢f 2isq eil, abstract methods ¢l & % implementation subclasses
Hi %32 ©.

26id: Abstract Class -l [d2indii

No. 17/ 30



2ilogse 2illRaAes Yivlfaiol [Ge «1al (4341602) - 213z 2023 2iicjeld by Milav Dabgar

[Geiydi qeid

Cannot instantiate object ci-1d] 2isid il

Abstract methods implementation [d14] methods

Concrete methods implementation 12l methods

Inheritance Subclasses Hi abstract methods implement s2di %32

sis Gdis - Abstract Class:

abstract class Shape {

String color;

// Bbstract method

abstract void draw();

// Concrete method
void setColor(String c) {

color = c;

class Circle extends Shape {
void draw() {

System.out.println("Drawing Circle");

class Main {
public static void main(String[] args) {
// Shape s = new Shape(); // ¢d: Instantiate s3 2Islg 2]
Circle ¢ = new Circle();

c.draw();

I) Final Class: class ¥ extension ¢ 2isd il (inheritance al).

26id: Final Class ] [Geivdini

[Geiydi qgeid

No inheritance extend s3l 2isiq -eil
Security modification 2sid &
Performance Gléd? optimization
Gelsell String, Integer, System

No. 18 / 30



2ilogse 2illRaAes Yivlfaiol [Ge «1al (4341602) - 213z 2023 2iicjeld by Milav Dabgar
sis 6dis - Final Class:

final class FinalClass {
void display() {

System.out.println("This is final class");

// class SubClass extends FinalClass { } // ¢{d: Extend 3| 21sig 2]

class Main {
public static void main(String[] args) {
FinalClass obj = new FinalClass();

obj.display();

Hu3 Zls: "Abstract 24gg, Final yg"

sed 4(41 OR) [3 2e1]
*1diHi Garbage Collection 214%dl.
SdIGI:

Garbage Collection: automatic memory management process % heap memory Hiall unused objects
remove s 9.

26id: GC I SIJEI

SI”AEI qeid
Automatic manual memory management -eil
Memory leak prevention unreferenced objects 4 g2 52
Performance memory usage optimize s2
Safety memory errors 2sid

digld:
| S S S S S +

| Object created |

| (new keyword) |

| Object in use
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| (has references) |

| No references |
| (eligible for GC) |

| Garbage Collector|

| removes object |

o SAUR AR 312 heap memory AHis sl AHdl System.gc() sid 2l
e Process: Mark and Sweep algorithm

* Guarantee s3] 21sig z2il: garbage collection i exact timing

43 gls: "GC Automatic Memory Cleanup”

yed 4(ci OR) [4 d)el]

'Divide by Zero' ¥i22 H12 Y32 [SgIg-s VisAreld E-5d S2dI HI2 WAl HIAM Uil

¥dIGL:

sis Gals:

// Y32 [SS1gS exception class
class DivideByZeroException extends Exception {
public DivideByZeroException(String message) {

super (message) ;

class Calculator {
public static double divide(int a, int b) throws DivideByZeroException {
if(b == 0) {
throw new DivideByZeroException("el &l aiidl Heil 4l 2usidit");
}

return (double) a / b;

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

try {
int numl

Il
[
o

<

int num2

Il
o
~e
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double result = Calculator.divide(numl, num2);

System.out.println("H@BHH: " + result);

} catch(DivideByZeroException e) {

System.out.println("¢{d: + e.getMessage());

AIGaye:
ojd: el el aiidr H2il Al eisidit

waIdi:
1. Custom exception class GidIdl Exception extend s34

2. Exception throw sl %12 condition 2414

3. Exception handle s?i try-catch block 1ej

43 gls: "Custom Exception Error Handle s2"

yed 4(s OR) [7 d)ei]
Multiple try block 314 multiple catch block exception g2lidal H12 1d1 WiA1H dvil.

¥VAdIGL:

sis Gdls:

class MultipleExceptionDemo {
public static void main(String[] args) {
// uddi try block

try {
int[] arr = {1, 2, 3};

System.out.println("Array element: " + arr[5]); // ArrayIndexOutOfBounds

}
catch(ArrayIndexOutOfBoundsException e) {

System.out.println("Array index Gd: " + e.getMessage());
}

catch(Exception e) {

System.out.println("IHI=I exception: + e.getMessage());

// oil%sl try block

try {
String str = null;

System.out.println("String length: " + str.length()); // NullPointer
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catch(NullPointerException e) {

System.out.println("Null pointer C{d: + e.getMessage());

// % try block multiple catch ¥lei

try {
int a = 10;
int b = 0;

int result = a / b; // ArithmeticException

String s = "abc";
int num = Integer.parselnt(s); // NumberFormatException

}

catch(ArithmeticException e) {

System.out.println("Arithmetic ¢{d: + e.getMessage());

}

catch (NumberFormatException e) {

System.out.println("Number format C{d: + e.getMessage());

}
catch(Exception e) {
System.out.println("¥=l ¢d: " + e.getMessage());
}
finally {
System.out.println("yiaAM yoi &");
}
}
}
AH1G2y2:

Array index C{d: Index 5 out of bounds for length 3
Null pointer ¢d: null
Arithmetic ¢{d: / by zero
wiaM Yol a3
ealidel ([deivaiil:
e Multiple try blocks: £2s 1d21 operations handle s2
e Multiple catch blocks: £2s specific exception type handle s2
e Exception hierarchy: 2= Exception ci¢lid catch s2

e Finally block: ¢4l execute 212

43l gls: "Multiple Try Multiple Catch"

yed 5(1) [3 d1e1]
S19d Gidldd] A4 1 1A YR write operation sdl HI2 FdIHi WIAIH @uil.

¥dIGL:
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sis cdls:

import java.io.*;

class FileWriteDemo {

public static void main(String[] args) {

try {
// sig9d Gi-idi
File file = new File('"demo.txt");

// FileWriter object Gi-Idl
FileWriter writer = new FileWriter(file);

// SI9aMi S2i dui

writer.write("dHad gﬁal!\n");
writer.write ("l Java $I9d Quid SHI ©.\n");
writer.write("slgd asOdiyds ciHigami iidl. ") ;

// writer &g s2

writer.close();

System.out.println("sIgd GiHIAdHI 4 S2I dWAMi AsOdIL");

} catch(IOException e) {

System.out.println("¢{d: + e.getMessage());

widi:
1. Import java.io package
2. File object ci-1di filename 2]
3. FileWriter object Gi1di
4. 321 duii write() method duzl4
5.

Writer 6igl 521 changes save s2d| 412

442l 2ls: "File Writer Write Close"

yed 5(ci) [4 2Lel]
Throw i finally 4 Exception Handling i Geleel 212l 44dl.

¥AdIGi:

Throw: keyword i Guaiiol explicitly exception throw s2di 412 212,
Finally: block ¥ exception 241d 5 -4 241d éHell execute &1 ©.

26id: Throw vs Finally
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slas &q GuidI
throw Explicitly exception throw s?2 throw new Exception()
finally éHell cleanup code execute s2 finally { }

sis cdls:

class ThrowFinallyDemo {
public static void checkAge(int age) throws Exception {
if(age < 18) {
throw new Exception("GH2 18 s dail ag sidl gxA");

}
System.out.println("HI” BG42: " + age);

public static void main(String[] args) {

try {
checkAge(15); // Exception throw S22

}

catch(Exception e) {

System.out.println("¢{d: + e.getMessage());

}
finally {
System.out.println("Finally block éH2Il execute &I ©");
}
}
}
J([EEATER

od: GHR 18 § dall gy eidl wigA
Finally block éH2Il execute 2RI ©

 Throw: Exception ¢iyds 6i41d

e Finally: Cleanup code, resources Gi¢l 52

43l gls: "Throw Exception, Finally é5aii"

yed 5(s) [7 3el]
qeldi: vidlHif§asy. mdidi dida Gelszel A1 24 2194 vidlHil$54 qudi.
SUIGH:

Polymorphism: ¥is interface, >4-s implementations. Object d-I actual type U2 Al1&R 21uild 24@21 2d ad .

26id: Polymorphism 1 usIRi
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USIR geid SAIR Ass] Al
Compile-time Method overloading Compilation duid
Run-time Method overriding Execution duid

Run-time Polymorphism: Method call runtime u2 actual object type i1¢i12 resolve 221,

visld:
[

Dog object —> Dog

Animal reference

/
\> Cat —  Cat sound

sis cdals:

class Animal {
void makeSound() {
System.out.println("yiCll AHdix s2 ©");

class Dog extends Animal {
@override
void makeSound() {

A A

System.out.println("sd?l ¢id 8");

class Cat extends Animal {
@Override
void makeSound() {
System.out.println("[Gidis] Ri s2 ©");

class Main {
public static void main(String[] args) {
Animal animall = new Dog(); // Upcasting
Animal animal2 = new Cat(); // Upcasting

animall.makeSound(); // iB2ye: sd2l o &
animal2.makeSound(); // ¥iGeye: [Gidis] =i s2 &
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// Animals Al array
Animal[] animals = {new Dog(), new Cat(), new Dog()};
for(Animal a : animals) {

a.makeSound(); // Dynamic method dispatch

A1G2y2:

sdRl ol ©
[Giaisl =i s2
sdRl ol ®
[Giaisl =i s2
sdRl ol ©

(VA2

()2

[GeivdiAl:
e Dynamic Method Dispatch: JVM runtime uz -ssl s2 & s method sid sdl

 Upcasting: Child object 4 parent reference g1 reference s2q

e Flexibility: 211 sis [d[de object types 2112 s 52

443l Zls: "Polymorphism 4ds 3u Runtime"

yed 5(21 OR) [3 del]
AdIHi Vis YA AUl ¥ Y2 GIJA GIP2 SIFAA] S22 did A d- 6ilY) sIgaHi siul s2.

¥dIGi:

sis cdls:

import java.io.*;

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

try {
// source file Hial diudl M2 input stream Gid1d]

FileInputStream input = new FileInputStream("source.txt");

// destination file Mi @Wdl HI2 output stream Gi-Id]

FileOutputStream output = new FileOutputStream("destination.txt");
int byteData;
// g2 olid ollge dibl A4 siul s?l

while( (byteData = input.read()) != -1) {
output.write(byteData);
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// streams Gifl S
input.close();

output.close();
System.out.println("slgd sadiyds sivl agt");

} catch(IOException e) {
System.out.println("¢d: " + e.getMessage());

1. FileInputStream GidIdi gididl Hi2

FileOutputStream Gid1di cuid] 412

Glig2 6i1A Gl1g2 didi read() 91yl

2.
3.
4.

€3S Gl1g2 dvil write() 913l

5. Gid streams Gi¢l S2i

43l gls: "Read Byte Write Byte"

yed 5(ci OR) [4 d)el]

Java 212 Gudc [dlde 1/0 ad1i 44mdi.

¥dIGi:

26id: Java 1/0 Classes

Class Type

Byte Stream

Byte Stream
Character Stream
Character Stream
Buffered

Buffered

Class Name
FilelnputStream
FileOutputStream
FileReader
FileWriter
BufferedReader

BufferedWriter

J1gld: 1/0 Class Hierarchy

InputStream
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+-- FileInputStream

+-- BufferedInputStream

+-- FileOutputStream
+-- BufferedOutputStream

+-- FileReader

+-- BufferedReader

+-- FileWriter

+-- BufferedWriter
sis Gelsrel:

// Byte streams
FileInputStream fis = new FileInputStream("file.txt");

FileOutputStream fos = new FileOutputStream("output.txt");

// Character streams
FileReader fr = new FileReader("file.txt");

FileWriter fw = new FileWriter("output.txt");
// Buffered streams

BufferedReader br = new BufferedReader (new FileReader("file.txt"));

BufferedWriter bw = new BufferedWriter(new FileWriter("output.txt"));

43 gls: "Byte Character Buffered Streams"

yed 5(s OR) [7 ]el]

A1 MiAH duii ¥ 6l 2sid V(59352 52 ©. Vis s €2 3 As-S "Java Programming” €21id &, vi4 6il%i €2 6 ds-S
"Semester - 4th IT" €21id . (gis+ extending the Thread class g1 Giidi)

¥dIGi:

sis Gdls:
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class JavaThread extends Thread {
public void run() {
try {
while(true) {
System.out.println("Java Programming");
Thread.sleep(3000); // 3 dsS Hi2 yg Al
}
} catch(InterruptedException e) {
System.out.println("JavaThread A2slddiMi HIR]");

class SemesterThread extends Thread {
public void run() {
try {
while(true) {
System.out.println("Semester - 4th IT");
Thread.sleep(6000); // 6 2ss Hi2 ¥ ¥
}
} catch(InterruptedException e) {
System.out.println("SemesterThread 2SIddiHi bﬂGg");

class Main {
public static void main(String[] args) {
// thread objects GiId
JavaThread javaThread = new JavaThread();

SemesterThread semesterThread = new SemesterThread();

// Gid threads 213 S
javaThread.start();

semesterThread.start();

// threads 4 20 s UdIdl Ul cig S
try {
Thread.sleep(20000);
javaThread.interrupt();
semesterThread. interrupt();
} catch(InterruptedException e) {
System.out.println("Main thread 2SIddIHi HIR]");

Ayl AHIG2y2:
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Java Programming
Semester - 4th IT
Java Programming
Java Programming
Semester - 4th IT
Java Programming
Java Programming
Semester - 4th IT

([Goivdiii:

e Gl AddI threads: £25 @21 timing A12l
* Thread.sleep(): yissa milliseconds Hi2 execution Ui s2
e Concurrent execution: i threads vis12 JId ©

e Thread class [dadiq; run() method A override s2q

Execution Pattern:

e JavaThread: €2 3 dis-S €2iid
(45N
[

e SemesterThread: €2 6 ds-S €2l

e Gid concurrent 2ld @2l timing cidId &

43 gls: "¢l Threads a2 Timing"
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