Adl WiAIf@o1 (4343203) - [deee 2024 2iicjeldl by Milav Dabgar

ved 1(4) [3 2pel]
Java i [dlda usie41 Primitive data type-il 21€] J41vl.

SdIGI:
Java Wu2lHi 2flal el Y& 20u(dd sal HIZ Als primitive data types AU ©.

siws: Java Primitive Data Types

Data Type 21 qeid LY

byte 8 [Giea yelis usi2 -128 el 127
short 16 [Gi2a yells usi -32,768 2l 32,767
int 32 [ci22f yerls usi -2A31 2l 2A31-1
long 64 (Gieai yelis usi2 -2\63 2j] 2/63-1
float 32 (i sdif2o1-uig-2 [Fo1d GR35
double 64 (G2 sdif2o1-vig-2 soid M3

char 16 [ci22 HedR Y[Asls el
boolean 1 [6i2 dif¥sd true ¥2id] false

42l gls: "BILFDC-B: Byte Int Long Float Double Char Boolean usi2i"

sed 1(l) [4 2e1]
didy GelcRel 12 Java Programd 2252 44¥dI.

SdIG:;
Java UidH 2252 package Ssd2eld, imports, SR S§[Aeid, 244 Halisai 12 AissA 209164 B2 ©.

disld: Java W4 2252

| |
| A + |
| | variables |
| | Constructors |
| | Methods | ]
| A + |
e +
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sis cals:

// Documentation comment
/[ **

* Simple program to demonstrate Java structure
* @author GTU Student

*/

// Package declaration

package com.example;

// Import statements

import java.util.Scanner;

// Class declaration
public class HelloWorld {
// Variable declaration

private String message;

// Constructor
public HelloWorld() {
message = "Hello, World!";

// Method
public void displayMessage() {
System.out.println(message);

// Main method

public static void main(String[] args) {
HelloWorld obj = new HelloWorld();
obj.displayMessage();

43 gls: "PICOM: Package Import Class Objects Methods sHHi"

yed 1(s) [7 o]

Java 1 arithmetic operators-l 1€l 114l. sigf uel el arithmetic operators-i Guial s34 Java Program
[Gs211di ¥4 d output Gididl.

SdIGH:
Java Hi arithmetic operators iviicis Y& U2 211fCilds sidl s2 ©.

sies: Java Arithmetic Operators
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Operator qeid Gelerel
+ SIECTG) a+b
- GIIEGIS] a-b
* deIIsiR a*b
/ I211SIR al/b
% HISY AR (i) a%b
++ glsy-2 a++ 2| ++a
- NENE) a-- A4 —-a
sis cdis:
public class ArithmeticDemo {
public static void main(String[] args) {
int a = 10;
int b = 3;
// ¥aIA
int sum = a + b;
// delsiR
int product = a * b;
/1 HIYdd
int remainder = a % b;
// uReiMl garid)
System.out.println("Values: a = " + a + ", b =" + b);

System.out.println("Addition (a + b):
System.out.println("Multiplication (a * b):
System.out.println("Modulus (a % b):

A1G2y2:

Values: a = 10, b = 3
Addition (a + b): 13
Multiplication (a * b): 30
Modulus (a % b): 1

+ sum);

+ product);

" + remainder);

4u2l gls: "SAME: 21d101, Addition, Multiply, Exponentiation jueid 4iu2el-=4"

yed 1(s OR) [7 d)ei]
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Javadi for qu Hi2-l [Fi2&1 d@vil. a 20l a0 d2 B1ddI WIgH 6l 2ligdl Hi2] java sis [ds1dl.

$dIGi:
Java Hi for gu yeii] giell u2 YdR1dd- 112 siis2 2ld e 52 ©.

Java for qu-] Ria:

for (initialization; condition; increment/decrement) {

// statements to be executed

sis Gdls:

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

System.out.println("Prime numbers between 1 and 10:");

/7 1 @l 10 Yeldl €25 vl dui
for (int num = 1; num <= 10; num++) {

boolean isPrime = true;

// num ¥ 2 @l num-1 Yl siguel dvaiell (el & 5 4él dui
if (num > 1) {
for (int i = 2; i < num; i++) {
if (num % i == 0) {
isPrime = false;

break;

// WgH i) di M2 s
if (isPrime) {

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

A1G2y2:

Prime numbers between 1 and 10:
2 357

#u2l gls: "ICE: Initialize, Check, Execute for gu-i uaidiRAl"

yed 2() [3 dei]

Procedure-Oriented Programming (POP) ¥4 Object-Oriented Programming (OOP) I dgiddi-] 1€l
I,
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$dIGi:
Procedure-Oriented i Object-Oriented Programming yueid 2ld 4¢d1 inifial drisigrid uldfAfbc s2 ©.

siwes: POP vs OOP

glaR Procedure-Oriented Object-Oriented

Sisy Ssel-d/uialed BHioBS2Y

sal $selell A HHioBS2AHI U-S1Ydes
28l Aigs] y2laid visAY S2id 1 dg Y(aid
CIEEN NEREN AU 52 O

2yA3(cil@2) Aigs] 21yY30id U{oi 21yYa30id

¥l2ddl 141 Y114 HI2 4R e [Rire HI2 ag 1R

o 22184: POP $seliHi [AeiI[Fd 52 &; OOP A6¥s224Hi %2 61419 ©
o A[GId1H: POP 21u-5I1GH 4212 &; OOP Gil2H-24U 4212 ©

4u2 gls: "FIOS: Functions In Objects Structure Y dsidd"

yed 2(6l) [4 d1el]
Yidy Gelsel A1 static slas Axdl.

SdIGH:
Java Hi static S1dS d salai-1 Gell 2A16%S2Y 4R 212 Ad| SHIU-AAd WA GiHId ©,

AY

siwes: static slasdi Guaiaii

Guaiodl &g Gelezel

static variable Glell 1652 A 212 Al € static int count;

static method HI6%S2 9212 STd S3] 2SI © static void display()

static block SAIA AIS 21 IR H[S35Y2 21 & static { // code }

static nested class 1G22 sAId ¥ FiSiid static class Inner {}
sis cdis:

public class Counter {
// Glgl AicSs2A gRI 2R S Static variable

static int count = 0;

// €25 Wio¥S2 HI2 W4l Instance variable

int instanceCount = 0;
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// Constructor

Counter () {
count++; // 2R s2d sIG=d guR
instanceCount++; // ¥l HcFs24l SIG=24 &R ©

public static void main(String[] args) {
Counter cl = new Counter();
Counter c2 = new Counter();
Counter c¢3 = new Counter();

System.out.println("Static count: + Counter.count);

System.out.println("cl's instance count: + cl.instanceCount);

System.out.println("c2's instance count: + c2.instanceCount);

System.out.println("c3's instance count: " + c3.instanceCount);

A1G2y2:

Static count: 3
cl's instance count: 1
c2's instance count: 1

c3's instance count: 1

443 gls: "CBMS: Class-level, Before objects, Memory single, Shared by all"

ved 2(s) [7 yel]

Constructordl caivl VH1ui. Constructordi [dldu usii-l A1€] HH1ui. Parameterized constructor 44¥14dl
H124i java code [dsadi.

SdIGH:
Constructor i [deiy Hels € - 14 d-l SAI 12l AHI4 i 8, Bl QU2 AH16FS2™ Gi-1dd] duid dH- UIR(eis Y&
VUl HIZ A1 D,

Constructor 1 USIRi:

siws: Java Hi Constructor i UsIRI

UsR qeid Gels2el

Default sig yaiHl2: 4¢l, smigdr gkl eiHigidid Student() {}

No-arg Uyl IwIRid, Yile: &l Student() { name = "Unknown"; }

Parameterized Uil 2dlsi? & Student (String n) { name = n; }

Copy il Bi6ws22] HI6TS2 GiId Student (Student s) { name = s.name; }
sis cdis:
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public class Student ({
// Instance variables
private String name;
private int age;

private String course;

// Parameterized constructor

public Student(String name, int age, String course) {
this.name = name;
this.age = age;

this.course = course;

// [Gaiell) [Goidl eeliaar w4l Jais
public void displayDetails() {
System.out.println("Student Details:");

System.out.println( "Name: + name);

System.out.println("Age: + age);

"

System.out.println("Course: + course);

// SHIRgRl4 HI2 main HS
public static void main(String[] args) {
// Parameterized constructor i GUIPI s34 icFse Gidldg
Student studentl = new Student("John", 20, "Computer Science");

studentl.displayDetails();

// ol [Genell
Student student2 = new Student("Lisa", 22, "Engineering");

student2.displayDetails();

S ([EEATER

Student Details:

Name: John

Age: 20

Course: Computer Science
Student Details:

Name: Lisa

Age: 22

Course: Engineering

4u2l 2ls: "IDCR: Initialize Data Create Ready Hioss2"

yed 2(1 OR) [3 de]

java 41 yunejd OOP concepts-il 1€l AUl 214 sigf yel 2is 24l
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¥YJIGL:
Java [dfdg yueyd s=iwed glRI Object-Oriented Programming i »4Hd s2 ©.

siwes: Java Hi yiejd OOP Concepts

Concept qeid

Encapsulation S2l 4 HasiH 2is Ald dligdl
Inheritance Sl@I sdlell 4di sdId Gi-19dl
Polymorphism vis g225, [dlde viHd]sel
Abstraction udlszeid] [Gardi guiadi]
Association 1652 R i

Encapsulation Gels:el:

public class Person {
// Private data - Gieldl uidd
private String name;

private int age;

// Public methods - S2I Jisdd S2dI Hi2di g-225
public void setName(String name) {

this.name = name;

public String getName() {

return name;

public void setAge(int age) {
/7 Hidl S2l vilSddl ¥yfHlEd s2 &
if (age > 0 && age < 120) {
this.age = age;
} else {
System.out.println("Invalid age");

public int getAge() {

return age;

S21 guIdq; Private variables ciei2ell 2441

[[RifGid ¥is: Public methods (getters/setters) gl

BvilSddi: S21 HiRdI 19U YT ¥[8 s2 &
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43l gls: "EIPA: Encapsulate Inherit Polymorphize Abstract”

yed 2(6i OR) [4 del]
Yidy Gelszel 12 final slas quadl.

SdIGH:
Java Hi final slas i[221A1Hi 251214 HilEd 52 8, siee-2d, vulRdd-la Haisa, ¥4 Hi4-g-8R20id sAId 6iHId ©,

AY

siws: final slas4i Guiaii

Guaiol VAR Gelsrel

final variable el usid 2l final int MAX = 100;

final method HigR21gs s3] 21sid] H2il final void display() {}

final class [Gagd s3] elsidi el final class Math {}

final parameter YasHi aoied 2Usidi H2il void method(final int x) {}
sis cdis:

public class FinalDemo ({
// Final variable (constant)
final int MAX SPEED = 120;

// Final method Hid1gs s3 2sidl el
final void showLimit() {
System.out.println("Speed limit: " + MAX SPEED);

public static void main(String[] args) {
FinalDemo car = new FinalDemo();

car.showLimit();

// Vil sWIgd ¥R S
// car.MAX SPEED = 150;

// Final class [ddd s3] aisidi el
final class MathUtil {
public int square(int num) {

return num * num;

// ¥ swIgd ViR s2wl:
// class AdvancedMath extends MathUtil { }
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AHI1G2yz:
Speed limit: 120

4432l 2ls: "VMP: Variables Methods Permanence with final"

yed 2(s OR) [7 3jel]

java access modifieru124i scope @vil. public modifier du¥dal Hiz2-l java code [dsaiial.

¥VAdIGL:

Java Hi access modifiers sai, Hasl, 244 dRAHRIA] qeadl 44 TsAA[GIA2NH [2ifBid 52 ©.

siws: Java Access Modifier Scope

Modifier Class Package
private 4 X
default (no modifier) v v
protected v v
public v 4

sis edis:

// $1gd: PublicDemo.java

package com.example;

// Public class Gf Jisdl¥cid &
public class PublicDemo {
// Public variable o8l ¥isd[dcid &
public String message = "Hello, World!";

// Public method Gitl isAlAcid &
public void displayMessage() {
System.out.println(message);

// $1gd: Main.Jjava

package com.test;

// Al UseMiell import s29

import com.example.PublicDemo;

public class Main {
public static void main(String[] args) {
// A USHAl Sl HIGTS2 6iI9d]

PublicDemo demo = new PublicDemo();
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// ¥d2l UseMiell public variable isdd s2di

System.out.println("Message: + demo.message);

// ¥dd1 UsaHial public method Sid s?dl

demo.displayMessage();

// @21 uswHiell public variable ¥gIRd
demo.message = "Modified message";

demo.displayMessage();

A1G2y2:

Message: Hello, World!
Hello, World!

Modified message

4u3l Zls: "CEPM: Class Everywhere Public Most accessible"

yed 3(4) [3 2]
falda usik4l inheritance -l A1€] A1UI 214 sig uel is Gelsel 12 4HMdl.

SdIGH:
Inheritance s sdid 6l sdidHiall attributes 44 behaviors diMi ddid] &Hdl AN ©.

siws: Java Mi Inheritance 1 YsIRi

usiR aeid

Single IS sAIY s sdlA extends s2 ©

Multilevel Inheritance -l &is® (A—>B—CQ)

Hierarchical €101 SEIR AS sAIH extends S ©

Multiple s sAIR gl sdlyHiel] diRal HOd © (92254 glRl)
Hybrid gell inheritance Ysi2ld 2idi¥-

Single Inheritance Gels:el:

// U2 sdI
class Animal {

protected String name;

public Animal(String name) {

this.name = name;
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public void eat() {

System.out.println(name + is eating");

// Animal Hial gl Yaddl UIYES s
class Dog extends Animal {

private String breed;

public Dog(String name, String breed) {
super (name); // U2 S2522 Sid S2
this.breed = breed;

public void bark() ({

System.out.println(name + is barking");

public void displayInfo() {

System.out.println("Name: + name);

System.out.println("Breed: " + breed);

// HW s
public class InheritanceDemo {
public static void main(String[] args) {
Dog dog = new Dog("Max", "Labrador");
dog.displayInfo();
dog.eat(); // diRraMi Hadl Hes
dog.bark(); // idiHl Has

AHI1G2ye:

Name: Max
Breed: Labrador
Max is eating

Max is barking

443l gls: "SMHMH: Single Multilevel Hierarchical Multiple Hybrid usi21"

yed 3(a1) [4 2]
sig vel d String buffer class methods Ai2a Gels2el A1 A4Adi.

SdIGi:
StringBuffer 2A&iRi4i 6ied] 2Is1a ddl sH © B-1 Gulial 22314 HIfSsId s2d1 HI2 1Y ©, [dfdy E282 HaSA HISR S O,
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siwes: 6l StringBuffer das

Jas &g [RA2sa

append() Ad 2221 GHR © sb.append(String str)

insert() [l 22i1d 2201 GH2 © sb.insert(int offset, String str)
sis cdls:

public class StringBufferMethodsDemo {
public static void main(String[] args) {
// stringBuffer Gi-ld]
StringBuffer sb = new StringBuffer("Hello");

System.out.println("Original: " + sb);

// append() Has - ¥id ese2 GH: ©
sb.append(" World");
System.out.println("After append(): " + sb);

// [GlGe Sa1 usikl append s3l 215 ©

sb.append('!");

sb.append(2024) ;

System.out.println("After appending more: " + sb);

// SHigeld Hi2 a2
sb = new StringBuffer("Java");

System.out.println("\nNew Original: " + sb);

// insert() Has - [fEwe 2214 2se2 GH: ©
sb.insert (0, "Learn ");
System.out.println("After insert() at beginning: " + sb);

sb.insert (10, Programming");

System.out.println("After insert() in middle: " + sb);

J([EEATER

Original: Hello
After append(): Hello World
After appending more: Hello World!2024

New Original: Java
After insert() at beginning: Learn Java

After insert() in middle: Learn Java Programming

443l gls: "AIMS: Append Insert Modify StringBuffer"
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ved 3(s) [7 2Lel]
Interface-l ca1ul d41ul. Interface-l Hegail multiple inheritance i java program @vil.

FdIGi:

Interface 2is s2A2 © ¥ vid] HasA &iffid S2 © ¥ Vis SAIY AHHA S2d1 HI2 %33 ©, ¥ Java Hi multiple inheritance 2is
GiH1d 9,

IuRil:

Interface A As 3524 USIR © BHi HIY SI22-2a, Hals [, [Ssice Hasa, 2[2s Hasal, i 422s usiRl aHIlde &,
SHi abstract Hasa HI2 sief AHHd]sel 2.,

Jisld: Interfaces i Guaidl séld Multiple Inheritance

«interface» «interface»
Printable Scannable
+print() +scan()
Device
+print()
+scan()
+getModel()

sis Gdls:

// veM g228
interface Printable {

void print();

/1 ol g8
interface Scannable {

void scan();

// G4 g8y U Sdl sAIN

class Device implements Printable, Scannable {
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private String model;

public Device(String model) {
this.model = model;

// Printable Hial print() Hasq uiHdls:el
@Override
public void print() {

System.out.println(model + is printing a document");

// Scannable Hiall scan() Hasq Hdls2wel
@Override
public void scan() {

System.out.println(model + is scanning a document");

// sdiddl uididl Has
public void getModel() {

System.out.println("Device Model: " + model);

/] HW sl
public class MultipleInheritanceDemo {
public static void main(String[] args) {

Device device = new Device("HP LaserJet");

// Hisd e2ifdi
device.getModel();

// 8l g2sa4l HesaHl Gualial
device.print();

device.scan();

/7 [Sagy ge5ad] get © § 48] dul

System.out.println("Is device Printable?

+ (device instanceof Printable));

System.out.println("Is device Scannable? + (device instanceof Scannable));

A1G2y2:

Device Model: HP LaserdJet
HP LaserJet is printing a document
HP LaserJet is scanning a document
Is device Printable? true

Is device Scannable? true

443 gls: "IMAC: Interface Multiple Abstract Contract”
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yed 3(1 OR) [3 2[e1]
Abstract class i Interface i dslad i1ul.

SUIG:
Abstract class 244 interface Gid abstraction Hi2 du21 € U3¢ €RI HecdyRl Ul IRAIHI HAEI US 8.

siwes: Abstract Class vs Interface

glur Abstract Class Interface

slas abstract interface

HeIsy abstract 244 concrete Gi- Abstract (44 Java 82/l default)
dRUAGE siguel UsiR HIol public static final

SR2522 4219 © grldd 2l

ST [Ford yl@ud

isdy HilSsiuad siguel HIo public

&g Hilels viHdlsael 2iyel abstraction

o yHdls2el; Abstract class AHil2is 2udls201 Yel s3] 215 ©; interface U2uRi2id 2ld sig 4&l
e 2icigl: Abstract class sé € "is-a"; interface sé & "can-do-this"

443 gls: "MAPS: Methods Access Purpose Single vs multiple”

yed 3(6i OR) [4 de]
sig uel d String class methods 12 Gelg2e! Al AHAdl,

BAIGH:
String sdil 2221 HlAwjdeid, SR A4 2l-aisiHel- Hi2 [dlde Hasa A1 8,

siwes: 6 String Hasd

das éq Ri2sy
substring() (222141 ¢1191 S16 & str.substring(int beginIndex, int endIndex)
equals() (2221 522l dd-l S8 strl.equals(str2)

sis edis:

public class StringMethodsDemo {
public static void main(String[] args) {
String message = "Java Programming";

// substring() HaS
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// "Java" 4 slel (gsa 0 &l 3)
String subl = message.substring(0, 4);

System.out.println("substring(0, 4): " + subl);
// "Programming" 4 Sl (¢S5 5 &l ¥id)
String sub2 = message.substring(5);

System.out.println("substring(5): " + sub2);

// equals() H&S

String strl = "Hello";
String str2 = "Hello";
String str3 = "hello";

String str4 new String("Hello");

System.out.println("\nComparing strings with equals():");

System.out.println("strl.equals(str2): " + strl.equals(str2));
System.out.println("strl.equals(str3): " + strl.equals(str3));
System.out.println("strl.equals(str4): " + strl.equals(strd));
System.out.println("\nComparing strings with ==:");
System.out.println("strl == str2: " + (strl == str2)); // true
System.out.println("strl == strd: " + (strl == strd)); // false
}
}
AH1G2ye:

substring(0, 4): Java

substring(5): Programming

Comparing strings with equals():
strl.equals(str2): true
strl.equals(str3): false

strl.equals(str4): true

Comparing strings with ==:

strl == str2: true

strl =

strd4: false

443 gls: "SEC: Substring Equals Compare 2321 522"

yed 3(s OR) [7 2fel]
Package 2414l 4 package create s2dl 41241 22wl Al€] Gi1di.

¥YAdIGL:

\ NN .

// true
// false
// true

Java Hi package A 44Uy © ¥ 2cilEid SaIY V4 P25 221[8d 52 ©, 41MS20l e AH2sId 9,

Package Gidladidl waIdi:

sies: Package Gidlddidl dldi
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wig ED]
1 i s1gdi] 2idi package M €iffid s?
2 package AIH4 Ha s2q [S2s23] 225UR Gi-Id]
3 Java s1gd4 2193 [Ses224i i S
4 javac -d [dseu A2l package [S2s23] GiH1dd] HI2 SWIgd S2
5 scll saildgigs Amall wiam Adidl
sis Gdis:

// Wdlg 1: 2I¥ package d€ifSid s2 (Calculator.java dils dd s?l)

package com.example.math;

// Calculator SsdI¥
public class Calculator {
public int add(int a, int b) {

return a + b;

public int subtract(int a, int b) {

return a - b;

public int multiply(int a, int b) {

return a * b;

public double divide(int a, int b) {
if (b == 0) {
throw new ArithmeticException("Cannot divide by zero");

}

return (double) a / b;

// umq 1: package gifd s (CalculatorApp.java d?ls da Sﬁ)

package com.example.app;

// Us¥ import S2l

import com.example.math.Calculator;

public class CalculatorApp {
public static void main(String[] args) {
// package Hiell Calculator sdlddi Guaidl

Calculator calc = new Calculator();

System.out.println("Addition: " + calc.add(10, 5));

System.out.println("Subtraction: " + calc.subtract(10, 5));
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System.out.println("Multiplication: + calc.multiply (10, 5));

System.out.println("Division: " + calc.divide(10, 5));

2[i4d sHI-sA:

/7 g 2: [S3s22] 22sUR Gi-IdI
mkdir -p com/example/math

mkdir -p com/example/app

/7 g 3: slgcl AdY [SeseRlMi ysi
mv Calculator.java com/example/math/

mv CalculatorApp.java com/example/app/

// wig 4: -d [Asey g swigd s?
javac -d . com/example/math/Calculator.java

javac -d . -cp . com/example/app/CalculatorApp.java

/7 wig 5: gdl sdifdsigs el A

java com.example.app.CalculatorApp
A1G2y2:

Addition: 15
Subtraction: 5
Multiplication: 50

Division: 2.0
43 gls: "DISCO: Declare Import Save Compile Organize"

yed 4(H) [3 d1el]
java ui errordi usii-l A€l 2A1ul.

SdIGi:
Java YiAund Sadui-2 414 i[Ss5YeI4 €Wl [Gfde errors i M4 5321 215 ©.

siws: Java Hi Errors I USRI
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Error ¥sIR SAR Al O Gelsel
Compile-time N
swygdeld g2(914 Syntax errors, type errors
Errors
) . NullPointerException,
Runtime Errors i[s235Y2I- €2HIA

ArraylndexOutOfBoundsException

Uizl A1G2y2 12 A(sassyelA

Logical Errors uigl a1eid?l, Add ¢y

g2MAIH
Linkage Errors sAId difSor e NoClassDefFoundError
Thread Death IR IS AHIN &1 ThreadDeath

o Syntax Errors: 2i[Hsidid, cis2ai-l 2l2el¥2], A2d] 21gu]
e Semantic Errors: 219U [HH[Ri1, 242i01d A U8l

e Exceptions: &-5[Go14] %32 usdl 2421gH M IRA

43l gls: "CRLLT: Compile Runtime Logical Linkage Thread errors"

yed 4(ci) [4 d1el]
try catch block i2a Gels2el 212 A4Adi.

SdIGH:
Java Hi try-catch odisi exceptions 4 &-5d s2 , FH10] ejdl sidl edi YA Aig AudiH] {2l A ©.

Jigld: Try-Catch sdi

z

|

try block Continue execution finally block

Yes—» Matching catch Handle exception

sis cals:

public class TryCatchDemo {
public static void main(String[] args) {
int[] numbers = {10, 20, 30};

try {
// ¥R AHIGSUA]l Gk AlAH=A SAUY SAIHT A1

System.out.println("Trying to access element 5: " + numbers[4]);

// % exception 1d di ¥l sis ilsssye ¢l
System.out.println("This won't be printed");
}
catch (ArrayIndexOutOfBoundsException e) {
// ¥issd exception 4 &-5d S?

System.out.println("Exception caught: + e.getMessage());
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System.out.println("Array index out of bounds");

}
catch (Exception e) {
// ¥ exceptions 4 &5d S2
System.out.println("General exception caught: " + e.getMessage());

}
finally {

/7 ¥l odis éHRll AlSssye A ©
System.out.println("Finally block executed");

/7 WU disssYRld AUlg AU ©

System.out.println("Program continues after exception handling");

AH1G2yz:

Exception caught: Index 4 out of bounds for length 3
Array index out of bounds
Finally block executed

Program continues after exception handling

#u3l gls: "TCFE: Try Catch Finally Execute ofdi ¢ldi &di"

ved 4(s) [7 Je]

method overloading i overriding 4221 IR dgldd HIui. method overriding Auxddi 124 java
program duil.

SdIGH:
Method overloading ¥4 overriding 6i4 polymorphism -1 ysi2l & g $sel-1[a2] 244 vHdlseMi A1 US ©.

siws: Method Overloading vs Overriding

gl Method Overloading Method Overriding

Ggd Vs ¥ sA M UR-2 Ui AUIYES Al

Uzl N ICRIRVENH FEY 414 Ynileal

Red 219y vHad! ¢l 215 AHI4 AA] Ai219U (SidRy-2) ¢id] «igA
Access Modifier vl ¢ig 215 ag uldcifeid 4 sigf 215

B[S swgd-2194 (2s) 42194 (sI14Ms)

&g s HasHI gl dd [deiy 2udls2el

grdRe- 32| eil %32 ©

@Override guig el MRl S2AY &
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// U2 sdId

class Animal {
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public void makeSound() {

System.out.println("Animal makes a sound");

public void eat() {

System.out.println("Animal eats food");

// WS AidRAYS sl UlPes sl

class Dog extends Animal {

// Method overriding

@override

public void makeSound() {
System.out.println("Dog barks");

@Ooverride
public void eat() {

System.out.println("Dog eats meat");

// ol UIES sAIRM HEI HIdRAYSA Al

class Cat extends Animal {

// Method overriding
@Override
public void makeSound() {

System.out.println("Cat meows");

// Method overriding SHiRge S2dl Hiedl Yud SAI

public class MethodOverridingDemo {

public static void main(String[] args) {
// U2 SAIYM %A Ui HioTS2

Animal animal = new Animal();

/] UIPES SAIR 2§ A AHIoTS2

Animal dog = new Dog();

Animal cat new Cat();

// Method overriding dd- SHiRge $2q
System.out.println("Animal behavior:");
animal.makeSound();

animal.eat();
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System.out.println("\nDog behavior:");
dog.makeSound(); // HIdRIYS HaS Sid S2
dog.eat(); // VidRIgs Hels sid S22

G G-

System.out.println("\nCat behavior:");
cat.makeSound(); // HIdRIYS HaS sSid S2 ©
cat.eat(); // U2 ¥as sid s2 © (AHid_1gs 42l s3l)

AIGaye:

Animal behavior:
Animal makes a sound

Animal eats food

Dog behavior:
Dog barks
Dog eats meat

Cat behavior:
Cat meows

Animal eats food

443l 2ls: "SBRE: Same-name, Base-derived, Runtime-resolution, Extend functionality"

yed 4(1 OR) [3 d1el]
sig el AR inbuilt exceptions -l A1€l 2A1l.

$dIGi:
Java gl [Gice-g+ exception sdil Ueld 52 © < [aldd ojd-] RaldI4 Uld[lEd s2 ©.

siws: UIR AMIA Inbuilt Exceptions

Exception sikel

NullPointerException null 25244 FsA/HISs1
ArraylndexOutOfBoundsException VM1 AR PSS

ArithmeticException VU1 2lIGI[ds U2l (21 dS GIdIISIR)
ClassCastException VY1 sA I sIf221

e Unchecked: Runtime exceptions (2uw ¢-s(d2i-] %32 eil)
 Hierarchy: cigll Exception sdlMiell extends 21 €

e Handling: try-catch cdisiail yssl 2isia &

43 gls: "NAAC: Null Array Arithmetic Cast 2IMI=1 exceptions”
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yed 4(ci OR) [4 d)el]

Aidy Gelsel 12 "throw" slas dHwdl.

¥dIGi:

Java Hi throw slds WiuniHi A11g1el [RaidAl HI2 Hy1d] exceptions ¥-22 §2 ©.

\

siwes: throw slas4i Guaian

Guaiol

throw new ExceptionType()

throw new ExceptionType(message)
throws in method signature

checked/unchecked ssl 21

[0Yd

4

Exception Gi4idd] x4 §sdl
S22H HaY el 6i-19d]
Hais s¢f exception §sl 21s © d gifbd s2q

checked exceptions Hi2 try-catch %32l

sis Gdals:

public class ThrowDemo {
// exception %22 S2dl HI2 throw -l Guidl S2dl Has
public static void validateAge(int age) {
// MR BHR HIZ duld
if (age < 0) {
throw new IllegalArgumentException("Age cannot be negative");

// GHR uldcig HI2 dulR
if (age < 18) {

throw new ArithmeticException("Not eligible to vote");
} else {

System.out.println("Eligible to vote");

public static void main(String[] args) {
try {
/] HIRI BHR
System.out.println("vValidating age 20:");
validateAge(20);

/7 AAYRdl B
System.out.println("\nvValidating age 15:");
validateAge(15);

} catch (ArithmeticException e) {

System.out.println("ArithmeticException: + e.getMessage());

} catch (IllegalArgumentException e) {

System.out.println("IllegalArgumentException: + e.getMessage());
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try {

// AdIRa GH:
System.out.println("\nvValidating age -5:");

validateAge(-5);
} catch (Exception e) {

System.out.println("Exception:

AIGaye:

Validating age 20:
Eligible to vote

Validating age 15:

ArithmeticException: Not eligible to vote

Validating age -5:

Exception: Age cannot be negative

43 gls: "CET: Create Exception Throw error handling 112"

yed 4(s OR) [7 d)ei]

'this' slas 'Super' slas a2l a2uiidl. Aida Gels2el 212 super slas Axdi.

¥AdIGi:
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+ e.getMessage());

'this' 44 'super’ s1dS Java Hi 35221 HI2 dURI €, AHEI-AHE] g1 A dd- 212,

siwes: this vs super slas auineil

gl

352

G|

s2522 sld
dRAcE 281 Rj2l
Hels giseld
yif3erd

g-3F2-
sis cdals:

// U2 sdId

this slas

ddHI- SAIM

ddHI SAIY Hroia sy s2al
this()

this.var (dduid sai)
this.method() (ad4i4 sdiId)
S22522Hi e 22H-2

g-3R2-1 12 cildd 42l
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class Vehicle {
// U sdId dRVicic

protected String brand "Ford";

protected String color = "Red";

// URR SARM S2S22
Vehicle() {
System.out.println("Vehicle constructor called");

// U2 sEId Has
void displayInfo() {
System.out.println("Brand: " + brand);

System.out.println("Color: + color);

// AU sy

class Car extends Vehicle {
// UIYES sAIb dRUAGR (U2 i M4 M)
private String brand = "Toyota";

private String color = "Blue";

// AYS sUIY SRS
Car() {
super(); // U2 s22s22 SId S

System.out.println("Car constructor called");

// dR¥icicd A1 super 4 Gudidl sadl Has

void printDetails() {
// this Al Guaidl s3] Ales sAIY dRUicicl s S2l
System.out.println("Car brand (this): " + this.brand);

System.out.println("Car color (this): " + this.color);

// super i GUdl s U2 sAIM dRUicicd sy S2

System.out.println("Vehicle brand (super): + super.brand);

System.out.println("Vehicle color (super): + super.color);

// Hasd g super -l Gudldl sl Has

@Override

void displayInfo() {
System.out.println("Car information:");
// U2 Mas sid s
super.displayInfo();
System.out.println("Model: Corolla");

// HW s
public class SuperKeywordDemo {
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public static void main(String[] args) {
// Car IcFS2 Gi-Id]

Car myCar = new Car();

System.out.println("\nVariable access with this and super:");

myCar.printDetails();

System.out.println("\nMethod call with super:");
myCar.displayInfo();

A1G2y2:

Vehicle constructor called

Car constructor called

Variable access with this and super:
Car brand (this): Toyota

Car color (this): Blue

Vehicle brand (super): Ford

Vehicle color (super): Red

Method call with super:
Car information:

Brand: Ford

Color: Red

Model: Corolla

4u3l 2ls: "PCIM: Parent Class Inheritance Members with super"

yed 5(1) [3 2fel]
f[dfde Stream Classes <l AI€] 2A41ui.

$dIGi:
Java 1/0 g4ye A4 1G2y2 viiuRel- Hi2 [Afdg 22]M sdl UelH s ©.

siws: Java Stream Classes
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522131 2214 sdId

FilelnputStream, FileOutputStream, BufferedinputStream,
Byte Streams

BufferedOutputStream
gwrzraar;tser FileReader, FileWriter, BufferedReader, BufferedWriter
Data Streams DatalnputStream, DataOutputStream
Object Streams ObjectinputStream, ObjectOutputStream
Print Streams PrintStream, PrintWriter

e Byte Streams: Gilg-2] S2I (8-[ci2 Giig2al) lel SIH 52 &

\ AEAY

e Character Streams: 1&2i (16-(Gi2 Y[isis) /1] 514 52 ©

e Buffered Streams: ¢is[321 gI21 UsiH- Y& ©

43l gls: "BCDOP: Byte Character Data Object Print streams"

yed 5(cl) [4 d1el]
'Divide by Zero' 2122 HI2 Y252 SIgIg s E-5d sdl HI2 Wl HIAIH @il

SdIG:
Y232-[Sslgfs exceptions vldsel4-24(Rilss ejal Ralldui Hi2 s224 exception UsIRl cididdiH] HeRl AU ©.

sis cdals:

// [Sdigs oii 2521 M2 S22 exception

class DivideByZeroException extends Exception {
// Uiledl goiRAl sgse?
public DivideByZeroException() ({

super ("Cannot divide by zero");

// Se@M HAY il sagseR
public DivideByZeroException(String message) {

super (message) ;

// s¥H exception SHIR22 Sdl YU SAI
public class CustomExceptionDemo {
// ¥vell sweH exception §s| 2s ddl Hes
public static double divide(int numerator, int denominator) throws
DivideByZeroException {
if (denominator == 0) {
throw new DivideByZeroException("Division by zero not allowed");

}

return (double) numerator / denominator;
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public static void main(String[] args) {
try {
/1 MR g4Ye AlY 22
System.out.println("10 / 2 = " + divide(10, 2));

// [sdiM422 d?ls Sl aiel 22
System.out.println("10 / 0 = " + divide(10, 0));
} catch (DivideByZeroException e) {

System.out.println("Error: + e.getMessage());
System.out.println("Custom exception stack trace:");

e.printStackTrace();

}
System.out.println("Program continues execution...");
}
}
AHI1G2ye:
10 / 2 = 5.0

Error: Division by zero not allowed

Custom exception stack trace:

DivideByZeroException: Division by zero not allowed
at CustomExceptionDemo.divide(CustomExceptionDemo.java:19)
at CustomExceptionDemo.main(CustomExceptionDemo.java:29)

Program continues execution...

443l gls: "ETC: Extend Throw Catch custom exceptions"

yed 5(s) [7 2jel]
AdIHi Vis YA AUl ¥ 612 GIJA GIP2 §1FdA] S22 did A4 dd 6ilY) sidd Hi sivl s2.

SUIG:
Java Hi s16d 1/0 viiuel- slget Hiall diddl 244 duidiH] Hegdl 241U 8, cligle 221t o11g-42] S2id &-5d 52 ©.

sis cdals:

import java.io.FileInputStream;
import java.io.FileOutputStream;

import java.io.IOException;

public class FileCopyByteByByte {
public static void main(String[] args) {
// A ¥4 S[RRAe4 s1g9d uizy iuIRid s
String sourceFile = "source.txt";

String destinationFile = "destination.txt";

// slg9d 2l HI2 dRAH

No. 29/ 35



Adl WiAIf301 (4343203) - [doee 2024 2iicjelel by Milav Dabgar

FileInputStream inputStream = null;
FileOutputStream outputStream = null;

try {
/] g4Y2 4 viGye R glfeiudigs s

inputStream = new FileInputStream(sourceFile);
outputStream = new FileOutputStream(destinationFile);

System.out.println("Copying file

// sidl widd 25 s2dl HIZ dRVicicH
int byteData;
int byteCount = 0;

// sigadl vid (-1) 2id i Yl clige oY clige slgd il
while ((byteData = inputStream.read()) != -1) {
// cliged SlRRAel4 slgadi duii
outputStream.write(byteData);
byteCount++;

System.out.println("File copied successfully!");

System.out.println("Total bytes copied: " + byteCount);

} catch (IOException e) {

System.out.println("Error during file copy: + e.getMessage());
e.printStackTrace();
} finally {

// finally odisMi RiRa oy s?

try {
if (inputStream != null) {
inputStream.close();
}

if (outputStream != null) {
outputStream.close();
}
System.out.println("File streams closed successfully");
} catch (IOException e) {

"

System.out.println("Error closing streams: + e.getMessage());

W2 source.txt s1gd cdigdl:

import java.io.FileWriter;

import java.io.IOException;

public class CreateSourceFile {

public static void main(String[] args) {
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try {
FileWriter writer = new FileWriter("source.txt");

writer.write("This is a sample file.\n");
writer.write("It will be copied byte by byte.\n");
writer.write("Java I/O operations demo.");
writer.close();
System.out.println("Source file created successfully!");
} catch (IOException e) {
System.out.println("Error creating source file: " + e.getMessage());

A1G2y2:

Source file created successfully!

Copying file source.txt to destination.txt
File copied successfully!

Total bytes copied: 82

File streams closed successfully

43 gls: "CROW: Create Read Open Write file operations”

yd 5(44 OR) [3 dei]
java-i [dfdg file operations-il A1€l 2A1vl.

FdIGH:
Java (A s1gd U1 g1 QUIUS S19d S-5[A2] &MdIRAT YEIH S2 ©.

siws: Java Hi File Operations

diluReld qeid duRidi sdId

File Creation Ad] s1gc1 Gi-lad] File, FileOutputStream, FileWriter

File Reading slgciHiall diug FileInputStream, FileReader, Scanner
File Writing SIgRMI duq FileOutputStream, FileWriter, PrintWriter
File Deletion slgcy [Sdle sedl File.delete()

File Information s1gd HaIS2l Hndd| File methods (length, isFile, 42I2)
Directory Operations [Ses22]Al Gi-lad]/[de sadl File methods (mkdir, list, doi2)

File Copy $19d s-2-2 sl s2d FilelnputStream with FileOutputStream
File Renaming SIIERI 4 oiEdq AHd] viRisd] File.renameTo()

e Stream-based: di-ddd Gi1g2 HY| $2522 22+
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e Reader/Writer: $2522-11[34-25 s1gd AHIU21-H

e NIO Package: ¥i~si—s s19d U221y (Java 72il)

44zl gls: "CRWD: Create Read Write Delete yuneid Hiuel-"

yed 5(ci OR) [4 d)el]
Jisdiaid &-s(@d1 Hi finally block aHwdd]i wal YA @vil.

SdIG:;
Exception &-s(d@aHi finally odis & s exception 2121 § - 2112, sis 2i(S354214 J[(2d s2 ©.

Jisla: try-catch-finally sdi

Yes—» catch

try block

finally block > Continue execution

—
No—»  Skip catch -

sis Gals:

import java.io.FileInputStream;
import java.io.FileNotFoundException;

import java.io.IOException;

public class FinallyBlockDemo {
public static void main(String[] args) {
// Geisel 1: sig exception 9ok finally
System.out.println("Example 1: No exception");
try {
int result = 10 / 5;

System.out.println("Result: + result);

} catch (ArithmeticException e) {
System.out.println("Arithmetic exception caught: "
} finally {

System.out.println("Finally block executed - Example 1");

+ e.getMessage());

// Ge1s2Ql 2: catch @Rdl exception ¥lg finally
System.out.println("\nExample 2: Exception caught");
try {

int result = 10 / 0; // ¥l exception §sel

System.out.println("This won't be printed");
} catch (ArithmeticException e) {

System.out.println("Arithmetic exception caught: " + e.getMessage());
} finally {

System.out.println("Finally block executed - Example 2");
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// Gelgel 3: Raid ddede g finally

System.out.println("\nExample 3: Resource management");

FileInputStream file = null;

try {
file =

System.

new FileInputStream('nonexistent.txt"); // il exception 52

out.println("File opened successfully");

} catch (FileNotFoundException e) {

System.
} finally {

out.println("File not found: + e.getMessage());

// exception &R divel RiR[d oy s?l

try {
if

}

(file != null) {

file.close();

System.out.println("File resource closed in finally block");

} catch (IOException e) {

System.out.println("Error closing file:

System.out.

2

+ e.getMessage());

println("\nProgram continues execution...");

exception

Finally block executed - Example 1

Example 2: Exception caught

Arithmetic exception caught: / by zero

Finally block executed - Example 2

Example 3: Resource management

File not found: nonexistent.txt (No such file or directory)

File resource closed in finally block

Program continues execution...

43l gls: "ACRE: Always Cleanup Resources Executes"

yed 5(s OR) [7 djei]

sigd [Svi2 s2dl V4 dHi duidl Hi24i ¥dl Hi2A1H |,

¥AdIGi:

Java $s22 242d| Gl1g2 @11 GURIIDI S SIFEH Gi19dl 44 dHi S21 duwdl Hi2 gl 2ld] Yeld s2 9.

sis Gals:
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java.io.File;
java.io.FileWriter;
java.io.IOException;
java.io.BufferedWriter;
java.text.SimpleDateFormat;
java.util.Date;

java.util.Scanner;

public class FileWriteDemo ({

public static void main(String[] args) {

Scanner scanner = null;
FileWriter fileWriter = null;

BufferedWriter bufferedWriter = null;

try {
// File Hic¥S2 GiId]

File myFile = new File("sample data.txt");

// slgd uddall HRdaMi & S 43l duli
if (myFile.exists()) {

System.out.println("File already exists: + myFile.getName());
System.out.println("File path: " + myFile.getAbsolutePath());
System.out.println("File size: " + myFile.length() + " bytes");

} else {

// 4dl slg9d Gid1d]
if (myFile.createNewFile()) {
System.out.println("File created successfully: "
} else {

System.out.println("Failed to create file");

+ myFile.getName());

return;

\

// FileWriter ¢[AlRIAdIg™s s (true Unle: sigaui GHR ©)

fileWriter = new FileWriter(myFile);

// sideid Quid HI2 BufferedWriter diu?i

bufferedWwriter = new BufferedWriter(fileWriter);

// ddMid diflv 24 aHa Hadi
SimpleDateFormat formatter = new SimpleDateFormat("dd/MM/yyyy HH:mm:ss");

Date date = new Date();

// slgaMi @u
bufferedWriter.write("==== File Write Demonstration ====");
bufferedWriter.newLine();

bufferedWwriter.write("Created on: + formatter.format(date));

bufferedWriter.newLine();
// 19 dudl HI2 Y3 g4ye Hadl

scanner = new Scanner(System.in);

System.out.println("\nEnter text to write to file (type 'exit' to finish):");
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String line;
while (true) {
line = scanner.nextLine();
if (line.equalsIgnoreCase("exit")) {
break;
}
bufferedWriter.write(line);

bufferedWriter.newLine();

System.out.println("\nFile write operation completed successfully!");

} catch (IOException e) {

System.out.println("Error occurred: + e.getMessage());

e.printStackTrace();

} finally {
// Raif@a oig s?
try {
if (bufferedWriter != null) {
bufferedWriter.close();
}
if (fileWriter != null) {
fileWriter.close();
}
if (scanner != null) {
scanner.close();
}

} catch (IOException e) {

System.out.println("Error closing resources: + e.getMessage());

Gelgrel AH1G2Ye:

File created successfully: sample data.txt

Enter text to write to file (type 'exit' to finish):
This is line 1 of my file.

This is line 2 with some Java content.

Here is line 3 with more text.

exit

File write operation completed successfully!

43l gls: "COWS: Create Open Write Save file operations"
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