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wed 1(4) [3 21el]
Java program i Gif3is 2252 Audl.

¥dIGL:

yoeid Hinvj siwes:

g2s

Package declaration
Import statements
Class declaration

Main method

digld:
e S +
| Package Declaration |
eSS S SR +
| Import Statements |
e +
| Class Declaration |
[ + |
| | Variables |
[ + |
| | Methods |
| || #eemememeeee £l
| | | main method | | |
I s
[ e + |
e e +

(3
qeld
\ (4N \
dslas, package dadye €21id ©
%33 classes/packages 1id $2 ©
Hw class wuIwi|

wdel [6ig: public static void main(String[] args)

 Package: 2icifdd classes 4 ¥aGig 52 ©

e Import: i@l classes - access S2 ©

e Class: objects HI12 blueprint

e Main method: Y214 execution A$2] 213 21y ©

43 gls: "PICM - Package, Import, Class, Main"

ved 1(6l) [4 d1ei]

didi [dfdg adaielidl A1€] HH1ui. siduel 6i deell 44udl.

¥YdIGL:

Java A1 d&eli siwes:
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qael geid

Platform Independent IS dIR dull, Gig ydId]
Object Oriented Gigj object &

Simple AR syntax, pointers -eil
Secure built-in 281 daiell

Robust H¥Gid memory management
Multithreaded concurrent execution 41812

[Ga1dd1R dHMa2:
Platform Independence:

e Java sis bytecode Hi compile 211 &
e JVM siguel platform U2 bytecode interpret s2 ©

o A ¥ UiaH Windows, Linux, Mac U2 id &
Object Oriented:

® Encapsulation: classes Hi data hiding
e Inheritance: extends g2! SIS Yd:Guidl

e Polymorphism: 2is % method, 1@ dd-

443l gls: "POSRMM - Platform, Object, Simple, Robust, Multithreaded, Memory"

yed 1(s) [7 d1e1]
EIVId S A6iR1 Visil M1 2Migd] HI2 Java Hi HiAH dvil. (Gel. 2ival 123 211G2y_2 6 B).
¥dIGi:
public class DigitSum {
public static void main(String[] args) {
int number = Integer.parseInt(args[0]);

int sum = 0;

int temp = Math.abs(number);

while (temp > 0) {
sum += temp % 10;
temp /= 10;

System.out.println("¥isidl di0i: " + sum);
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Algorithm siwes:

waig (S Gelezel (123)
1 ©cdi Vis slsl (N%10) 123%10 =3

2 AN HI GHRI sum=0+3=3
3 &cdl s s21di (n/10) 123/10=12

4 n=0 &il Y-Riad- Ig AU

Input: Command line argument

Process: modulo d1u3ld #Asi siel

Output: ci¢ll FisiHl 14dI0]

442l 2ls: "EARD - Extract, Add, Remove, Done"

yed 1(s OR) [7 d)ei]
Command line arguments -l Guaidl s34 sigduel g1 vAIl Hizll maximum 2ligdl 412 Java Hi i2A1H @uil.

¥AdIGi:

public class FindMaximum {
public static void main(String[] args) {
if (args.length < 10) {
System.out.println("sul s34 10 AVARAI €Md SRA");

return;
int max = Integer.parseInt(args[0]);
for (int i = 1; i < 10; i++) {
int current = Integer.parselnt(args[i]);

if (current > max) {

max = current;

System.out.println("Heédd wil: " + max);

ulgal sies:
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wig (B [Go1dli

1 args duli 10 dvAIRAI AN © 5 54

2 Max initialize s?i yddl 2w initial max GiHidi

3 Compare loop GlislH] €25 aiuil dull

4 Max update s?i %l current > max, di update s2l

Validation: argument count sl

e Comparison: 141~ maximum 2ligidiH] ugld

Output: il Higl 2ui 2iid]

443 gls: "VCIU - Validate, Compare, Initialize, Update"

yed 2(H) [3 d1el]
OOP I Basic concept -l 1€l 11ul. siguel s [da1ddI quxdl.

¥dIGi:

OOP Al [deildd1] sies:

[Getiadi qgeid

Encapsulation S21 guldg A4 alieg
Inheritance Mg class 2l sis y+:Guaiol
Polymorphism s interface, i4s 243y
Abstraction Implementation [daidi guigd]

Encapsulation [doidi:

e 52| A4 methods 4 s unit Hi %S ©
e S2IH12 private access modifiers diu2 ©
e Public getter/setter methods Yel4 52 &

* i4[dsd access &l Sai yleid s &
SIAEINAI:

o 28l S2I el

o aageil: sis updates 2R

o ddqrilsdil: Implementation aik0dl2il cied] 2is12

43 gls: "EIPA - Encapsulation, Inheritance, Polymorphism, Abstraction”
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yed 2(6l) [4 d1el]
JVM 4 [Go1daiR aiueadi.

¥AdIGi:

JVM 211lS2sue iisld:

Class

Java Source Code Java Compiler Bytecode JVM Memory

Execution Engine Native OS

JVM s2si siwes:

€2s skl

Class Loader .class files 4 memory Hi dis s2 &
Memory Areas Heap, Stack, Method area
Execution Engine Bytecode execute s2 &

JIT Compiler 91412 guRidI Sis4 optimize $2 ©

¢ Platform Independence: ¥i % bytecode 6i¢l JId
e Memory Management: automatic garbage collection

e 8l execution uddi bytecode verification

4u3l gls: "CEM| - Class loader, Execution, Memory, JIT"

yed 2(s) [7 d1el]
Constructor overloading Gels2el 12 241di.

¥AdIGL:

public class Student {
private String name;
private int age;

private String course;

// Default constructor

public Student() {
this.name = "AHSlId";
this.age = 0;
this.course = "slndd 4al";
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// Constructor with name
public Student(String name) {
this.name = name;
this.age = 0;
this.course = "slandd 4al";

// Constructor with name and age
public Student(String name, int age) {
this.name = name;
this.age = age;
this.course = "sunde ddTH

// Constructor with all parameters

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

this.course = course;

Constructor ¥sI?l siwes:

Constructor Parameters Guaial

Default sig 4[& yoeyd object cidld2
Single param HIo| 14 Hilels initialization
Two param AIH, GHR ag [lEw s2i

Full param gl fields 2iyel initialization

o U % 4IM: (gl constructors 4 class 44 ©
e A2l parameters: iUl AH2Ad| USI2 HE| B

e Compile-time: compilation €214 [Hel

4432l 2ls: "SNDF - Same Name, Different Parameters, Flexible"

yad 2(1 OR) [3 d]ei]
Wrapper class 2] ©? Gelczel 112 414di.

¥dIGi:

Wrapper Classes sies:
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Primitive Wrapper Class

byte Byte

int Integer

float Float

double Double

char Character

boolean Boolean
Gelseer:

// Boxing - primitive to object
int num = 10;

Integer obj = Integer.valueOf (num);

// Unboxing - object to primitive
Integer wrapper = new Integer(20);

int value = wrapper.intValue();

// Auto-boxing (Java 5+)
Integer auto = 30;

int autoValue = auto;

e Boxing: primitive 4 wrapper object Hi convert s24
e Unboxing: wrapper Hiail primitive sieq
e Collections: collections Hi Hix objects < 2dlsIf ©

43l gls: "BUC - Boxing, Unboxing, Collections"

yed 2(Gi OR) [4 d1e1]
Static slas Gels2el 112 y4Mdl.

¥dIGi:

public class Counter {
private static int count = 0; // Static variable

private int id; // Instance variable

public Counter() {
count++; // Static count 94

this.id = count;

public static void showCount() { // Static method
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System.out.println("S@ objects: " + count);

}

public void showId() { // Instance method
System.out.println("Object ID: " + id);

}

Static daieli siwes:

daiel digifeisdil

Static Variable Giell instances 9’2 2i2 &l ©

Static Method Object ci-Icl [d1 sTd s3] 2Is1
Static Block Class dlis @121 12 ¥is dIR execute &I
Memory Method area Hi 2i(&d

e Class level: instance -3, class 4 ©
e Memory efficiency: cigl objects Hi2 ¥is ¥ copy

e Access: class 1M diuld access s2i

443 gls: "SCMA - Shared, Class-level, Memory, Access"

Med 2(s OR) [7 3jel]
Constructor 2f §? Copy constructor - Gele2el 12 441dl.

¥dIGi:

Constructor JIuwjl:
Constructor i s [d2iy method € % objects GiHIdId ciI2 dHA initialize s2 ©.

public class Book {
private String title;
private String author;

private int pages;

// Default constructor

public Book() {
this.title = "AHgSld";
this.author = "AHglId";
this.pages = 0;

// Parameterized constructor
public Book(String title, String author, int pages) {
this.title = title;

this.author = author;
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this.pages = pages;

// Copy constructor

public Book(Book other) {
this.title = other.title;
this.author = other.author;

this.pages = other.pages;

public void display() {
System.out.println(title + " duis " + author +
" (" + pages + " uUHi)");

// Guyidl
Book original = new Book('"Java 2lIgs", "&", 500);

Book copy = new Book(original); // Copy constructor

Constructor ¥sIRi siwes:

usiR &g Parameters
Default yaeyd initialization sid (S
Parameterized seH initialization User-defined
Copy sld-1 object -l 4sa Same class object

e i % 4IM: Constructor M = class A
e sigreturn type Al&: void uw (&

e Automatic sid: Object 6iHIdId 12 STd 21

4432l 2ls: "SNAC - Same Name, Automatic Call"

yed 3(H) [3 d1el]
Java ui siguel uIR string functions 4 Gelel A1l A4l

¥YdIGL:

String Functions sies:
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Function éq Gelsel

length() String 1 cici1g AN © "Hello".length() — 5

charAt(index) 2214 character "Java".charAt(1) — 'a'

substring(start) G121 516 © "Program".substring(3) — "gram"

toUppercCase() Hi2l A&lRiMi "java".toUpperCase() — "JAVA"
sis Gelerel:

String str = "Java Programming";

int len = str.length(); // 16

char ch = str.charAt(0); // 'J'

String sub = str.substring(5); // "Programming"

String upper = str.toUpperCase(); // "JAVA PROGRAMMING"

e Immutable: String objects ciedid] il
* dq return: Methods dl string objects return s &

e Zero-indexed: 2214l 2121d2] 0 2/l 213 21y ©

43 gls: "LCST - Length, Character, Substring, Transform"

Med 3(ci) [4 dye1]
Inheritance i [l usiil 1€l B14i. Multilevel inheritance a4¥4di.

¥dIGi:

Inheritance ¥sI?i siwes:

UsIR geid

Single s parent, ¥is child
Multilevel Inheritance -l 2iuidl
Hierarchical s parent, ¥i4s children
Multiple A4S parents (interfaces gl?1)

Multilevel Inheritance allgsfa:

Vehicle —> Car —» SportsCar
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Gelerelr:

class Vehicle {
protected String brand;
public void start() {
System.out.println("died Ulg ") ;

class Car extends Vehicle {
protected int doors;
public void drive() {
System.out.println("sik uidl &l 8");

class SportsCar extends Car {
private int maxSpeed;
public void race() {
System.out.println("2uida siR AJoI");

e Chain inheritance:; NdiHs — [dl — ¢lins

AU

o dailll ABA: GllnsA Gigl Ydaidi dgiell Hol &
e Method access: 6igl levels 41 methods sTd s3l 2isi

43 gls: "SMHM - Single, Multilevel, Hierarchical, Multiple"

yed 3(s) [7 d)el]

Interface o ©? Geic2el d12 multiple inheritance 34¥di.
FdIGH:

Interface caivl:

Interface A As s21R © % define 52 © 5 class Hi sAI methods sldl Sig, implementation A1 [di1.

interface Flyable {
void fly();
void land();

interface Swimmable {
void swim();

void dive();

// Interfaces glRl multiple inheritance

class Duck implements Flyable, Swimmable {
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public void fly() {
System.out.println("cids Gsl ¢l ©");

public void land() {
System.out.println("cids M4 u2 Gddl");

public void swim() {
System.out.println("cids dl & 8");

public void dive() {
System.out.println("cids vieilui soil");

Interface vs Class sies:

qael Interface Class

Methods Abstract (default/static H"gge) Concrete
Variables public static final siguel UsiR
Inheritance Multiple Heg2 41 Single
Instantiation Objects ci-1d] 2isidi el Objects 6i-idl 2Isi

Multiple Inheritance iis/ld:

Flyable Swimmable

Duck

e SR ] 529 d define s2, sdl 2ld &
e Multiple implementation: is class, €@l interfaces

e Diamond problem G5d: Interfaces multiple inheritance -l a2l ¢d 52 &

42l gls: "CMDS - Contract, Multiple, Diamond-solution"

W2 3(1 OR) [3 21el]
This slas Gelsel 212 444,
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'this' slas Guaidli siwes:

Guid| éq

Instance variable Parameter il 421 yisdl

Method call 1 % class Al 6il%) method sid s2dl

Constructor call 6il%1 constructor 4 sid s2dl

Return object ddHi4 object reference return s2d
Gelsrelr:

public class Person {

private String name;

private int age;

public Person(String name, int age) {
this.name = name; // Parameter A4 field 9 S2S

this.age = age;

public Person setName(String name) {
this.name = name;
return this; // ddHid object return SR

public void display() {
this.printDetails(); // ¥ ¥ class -l method Sid s?i

private void printDetails() {
System.out.println(this.name + " 4l G42 " + this.age);

dduid object: ddHi4 instance A refer s2 &
Parameter conflict; 414l 4%y ¢d S2 ©

Method chaining: fluent interface &M s2 &

4432l 2ls: "CRPM - Current, Resolve, Parameter, Method"

yad 3(ai OR) [4 d)el]

Method overriding Gels2el 12 241di.

¥dIGL:
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class Animal {
public void makeSound() {
System.out.println( el uHdi¥ 52 O");

public void sleep() {
System.out.println("viel Jg =y ©");

class Dog extends Animal {
@override
public void makeSound() { // Method overriding
System.out.println("gd2l &idl ©: ofl aiit");

// sleep() method ¥4 © dH inherit @RI &

class Cat extends Animal {
@override
public void makeSound() { // Method overriding
System.out.println("[Gidis] olid ©: RIGL");

Overriding [du] sies:

[Fay gl
Same signature Method 14, parameters Ho Widl SigA
Inheritance Parent-child 2icig ¢idi g
@Override Compiler checking HI2 annotation
Runtime decision Object type uHIel method sid

Guaiar:

Animal animall = new Dog();

Animal animal2 = new Cat();

animall.makeSound(); // ¥IG2y2: "§dﬁ oA 9: ol oL
animal2.makeSound(); // ¥G2y2: "[Gidis] ciid ©: »uGL"

e Runtime polymorphism: Execution 2514 [H@i
e Same interface: >4d2| classes H12 A3 dd

¢ Dynamic binding: Runtime U2 method resolution
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43 gls: "SSRD - Same Signature, Runtime Decision"

yed 3(s OR) [7 2fel]
Package 2] ©? Package Gid1ddI-1 Widi duil 314 de Gelcel 1.

¥dIGL:

Package «ivii:
Package i namespace © < 2iciléid classes 214 interfaces 4 organize s2 €, access control Y€l $2 € A
naming conflicts 2101 €.

Package Gidigdidi waIdi:

wig ED] Command/Code

1 Directory GidIdi mkdir com/company/utils

2 Package declaration G¥<i package com.company.utils;
3 Class @vii public class MathUTtils { }

4 Compile s2i javac -d . MathUrtils.java

5 Import 244 Guld| import com.company.utils.*;

Package Structure Gels:el:

src/
com/
company/
utils/
MathUtils. java
StringUtils. java
models/

Student. java

MathUtils.java:

package com.company.utils;
public class MathUtils ({

public static int add(int a, int b) {
return a + b;

public static int multiply(int a, int b) {

return a * b;
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Package Gualor:

import com.company.utils.MathUtils;

public class Calculator {
public static void main(String[] args) {
int sum = MathUtils.add(5, 3);
int product = MathUtils.multiply(4, 6);

System.out.println( "HRUIN: "+ sum) ;
System.out.println("dJRlISIR: " + product);
}
}
Package SIAEII sies:
N (3
SIYEI qeld
22164 Classes 4 difSs egils2el
Namespace A4 MY 2101 ©
Access control Package-private access
sageil sisHl 10 management

43l gls: "ONAM - Organization, Namespace, Access, Maintenance"

A 4(1) [3 2pel]
Aidy Gelsel A1 thread -l wiaAFsdiii 24di.

¥dIGL:

Thread Priority sies:

wiAfisdl ad? Constant YR

*YddH MIN_PRIORITY 1

AIHIRY NORM_PRIORITY 5

Hedd MAX_PRIORITY 10
Gelser:

class PriorityDemo extends Thread {
public PriorityDemo(String name) {

super (name) ;

No. 16 / 33



Object Oriented Programming with Java (4341602) - Summer 2024 Solution (Gujarati) by Milav Dabgar

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

System.out.println(getName() + " - slaId: "+ i);

public class ThreadPriorityExample {
public static void main(String[] args) {
PriorityDemo tl = new PriorityDemo ("G HHHdeVW;
PriorityDemo t2 = new PriorityDemo("Jhﬂ HHHdeVW;

tl.setPriority(Thread.MAX PRIORITY); // yieifisdl 10
t2.setPriority(Thread.MIN PRIORITY); // vigMsdl 1

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

Gail wialiisdi: CPU 214 HndiH] dgj 2isidl

2132] dail: VM wui2 scheduling -ss] 52 ©

Default priority: €25 thread NORM_PRIORITY g 213 2114

43l gls: "HNG - Higher priority, Not Guaranteed"

yed 4(al) [4 d1e1]
Thread 2] 8? Thread ®d- Us AxMdI.

¥dIGL:

Thread «ivii:
Thread i lightweight sub-process £ % Wiz 4] g2 2A4s sii4I concurrent execution Hl udi42i] AU .

Thread Life Cycle »ugld:

BLOCKED/WAITING

NEW RUNNABLE /

S~  RUNNING

—»  TERMINATED

Thread (Raldi sites:
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Railq qeid

NEW Thread i<l Yol 213 2] -eil
RUNNABLE JIddl dalR, CPU HI2 21¢ ¢ 28l
RUNNING slaMi execute ¢ 2all
BLOCKED/WAITING Resource/condition 412 21¢ i¢f 28]
TERMINATED Execution yof &3]

Ral¢ uRadHi:

NEW — RUNNABLE: start() method sid 21
RUNNABLE — RUNNING: Thread scheduler CPU 114
RUNNING — BLOCKED: I/0 1241 lock Hi2 21¢
RUNNING — TERMINATED: run() method \j\ef AR
Concurrent execution: 3i4s threads isai2l UId &

JVM managed: Thread scheduler execution control s2 ©

e Resource sharing: Threads memory space 2i2 52 &

442l 2ls: "NRBT - New, Runnable, Blocked, Terminated"

yed 4(s) [7 2Lel]

Java Hi ¥is Wi2M @vil ¥ Thread Class ¥i4d sdld cigldd threads Gid1d .

¥dIGL:

class NumberPrinter extends Thread {

private String threadName;
private int start;

private int end;

public NumberPrinter(String name, int start, int end) {
this.threadName = name;
this.start = start;

this.end = end;

@override
public void run() {

System.out.println(threadName + " 2I3 aa?w;

for (int i = start; i <= end; it++) {

System.out.println(threadName + ": " + 1i);

try {
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NN

Thread.sleep(500); // 500ms M2 &I
} catch (InterruptedException e) {
System.out.println(threadName + " Gigl SHHTW;

System.out.println(threadName + "1ﬂﬁ aqu;

public class MultipleThreadsExample {
public static void main(String[] args) {
// ¥iS threads GiHIdi
NumberPrinter threadl = new NumberPrinter("Thread-1", 1, 5);

NumberPrinter thread2 new NumberPrinter("Thread-2", 10, 15);

new NumberPrinter("Thread-3", 20, 25);

NumberPrinter thread3
// oigll threads 213 S2I
threadl.start();
thread2.start();

thread3.start();

System.out.println("Main 9] ¢4l threads 213 J1");

Implementation udIdi siwes:

uan:i (a1

1 Thread class extends s-i
2 run() method override s?i
3 Thread objects Giidi

4 start() method sid s?i

e Extends Thread: Threading capabilities inherit s
e Override run(): Thread -l execution logic define S
e start() method: Thread execution 213 s2i

e Concurrent execution: 614l threads vis3ia Aid &

443l 2ls: "EOCS - Extend, Override, Create, Start"

yed 4(1 OR) [3 2fel]
Exception Handling -l §uneyd [detia-l 1udi.

¥dIGi:
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Exception Handling [deiia-diii siwes:

[Geiidgd qeid

Exception Runtime error & M1 flow 4 Wdd ysiuIs
try block sis ¥ exception sl 215

catch block [dee exception UsIRi handle s2

finally block é4ell execute a1, cleanup sis

Exception Hierarchy:

— NullPointerException

\

Exception

ArraylndexOutOfBoundsException

/—> RuntimeException
\

Throwable Checked Exceptions

o
\» Error

yuejd Syntax:

try {
// vl sis
} catch (ExceptionType e) {
// Exception handle S2I
} finally {
// Cleanup SIS

Graceful handling: Exception uss] WiuM ig 2 &
e Error prevention: YiaM crash 2101 ©

e Resource cleanup: Finally block cleanup ensure s2 €

43l gls: "TRCF - Try, Runtime error, Catch, Finally"

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

A1y Gelerel Al multiple catch AxAdi.

¥YAdIGL:

public class MultipleCatchExample {

public static void main(String[] args) {
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try {

int[] numbers = {10, 20, 30};

int divisor = Integer.parselnt(args[0]);

int result = numbers[5] / divisor; // ¥ids exceptions sik@l Gl 215
System.out.println("HQQHH: " + result);

catch (ArrayIndexOutOfBoundsException e) {

System.out.println("Array index G{d: + e.getMessage());
catch (ArithmeticException e) {
System.out.println("wﬂid ¢d: " + e.getMessage());

catch (NumberFormatException e) {

n

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

catch (Exception e) { // Generic catch

System.out.println("MHI=”I Cd: " + e.getMessage());

finally {
System.out.println("Cleanup %@’a%u);

Multiple Catch [Haui siwes:

day

fdleie uéai

is catch execute
sH Hecaypel

Finally é¥ei

Exception Flow:

geid

A1 yddl [dfeie exceptions handle sl
HI2 yedi v id catch Aid

ag) [dleie &l ag A1

Finally block éxell execute &1

¢ ArraylndexOutOfBoundsException: »44I=J array access

e ArithmeticException: 2| dsS ¢iI2lisI2

e NumberFormatException: 141”1l number conversion

o Exception: ciislH| siguel exceptions catch s2

43l 2ls: "SOOF - Specific first, One executes, Order matters, Finally"

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

Exception ] §? Arithmetic Exception i Guaid1 g2ifadi W14 @vil.

¥AdIGi:

No. 21/ 33



Object Oriented Programming with Java (4341602) - Summer 2024 Solution (Gujarati) by Milav Dabgar

Exception <ivi:
Exception i ¥is €124 © % WIAH execution €2(H14 &1 © 44 instructions -1 24141 flow 4 Wdd UgiauIs .

public class ArithmeticExceptionDemo {

public static double divide(int numerator, int denominator) {

try {
if (denominator == 0) {
throw new ArithmeticException("gll dS GiIRIISR HYR il");
}

return (double) numerator / denominator;

} catch (ArithmeticException e) {

System.out.println("Arithmetic Exception yssii:" + e.getMessage());

return Double.NaN; // Not-a-Number return S?I

public static void calculatorDemo() {
int[] numbers = {100, 50, 25, 0, -10};

for (int i = 0; i < numbers.length; i++) {

try {
int result = 100 / numbers[i];
System.out.println("100 / " + numbers[i] + " = " + result);

} catch (ArithmeticException e) {
System.out.println("100 40"+ numbers[i] + " as coil ﬂ%midaﬂ - "+
e.getMessage());

public static void main(String[] args) {
System.out.println("=== Arithmetic Exception §ﬁ|===");

// s¥M divide method 22
System.out.println("\nl. Sx@H4 divide method:");
System.out.println("10 / 2 = " + divide(10, 2));
System.out.println("15 / 0 = " + divide(15, 0));

// Sdsyde’ SHI 22
System.out.println("\n2. Sdsyde2 SHi:");

calculatorDemo();

// Try-catch-finally ¥lg 2
System.out.println("\n3. Try-catch-finally éfh");
try {
int value = 50;
int zero = 0;
int result = value / zero; // ¥l ArithmeticException §sel
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} catch (ArithmeticException e) {

System.out.println("Exception handle dJgl: "+ e.toString());
} finally {

System.out.println("Finally block: Cleanup q\ef aleg");

System.out.println("Exception handling ygl viauM AR 2Ad Al 23 2\9");

Exception usIRI siws:

USIR geid Geleel

Checked Compile time U2 handle s2dl us IOException
Unchecked Runtime exceptions ArithmeticException
Error [Fa2M ad-l aMaAI] OutOfMemoryError

ArithmeticException si2uil:

* 2] dS CPIISIR: 2l M1 sIRE
* 2] 95 modulo: ciis] siHa1Z] o= 212l

o AHIRA s 21(CI[ds vRISAIRAI
vi2AIM yaie:
1. IR execution: Try block AId ©
. Exception 21J1: ArithmeticException §s1 €
. Exception ussi: Catch block d+ handle s2 &

2
3
4. Cleanup: Finally block execute 21 ©
5

. ™Ig 21vil: Handling ussl yiaum Aiq 28 &
43l gls: "DZMI - Division by Zero, Mathematical Invalid"
yed 5() [3 dfel]
Java Hi ArrayindexOutOfBound Exception 4 Gels2el 12 4Hxdl.

¥YAdIGL:

ArraylndexOutOfBound Exception siws:
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siRel CTE Geleel

4s1RIcMs index 0 2/l i index arr[-1]

Index >= length Array size 2/l g2 index arr[5] size 3 412

vidl array 2l~=d-GiciIe array U2 access arr[0] length O Hi2
Gelser:

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

try {
System.out.println(numbers[5]); // Index 5 > length 3
} catch (ArrayIndexOutOfBoundsException e) {

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

try {
System.out.println(numbers[-11); // 4SIRIHS index
} catch (ArrayIndexOutOfBoundsException e) {
System.out.println("¢jd: -SIRIHS index");

e Runtime exception: YiaM execution €W+ &1 ©
e Index validation: éyeil array bounds dylail

e [daiker: Bounds checking Hi2 array.length diu?i

443 gls: "NIE - Negative, Index-exceed, Empty"

yed 5(cl) [4 d1el]
Stream classes -l yued GlIGidI 244l

¥AdIGi:

Stream Classes Hierarchy:

InputStream OutputStream

‘ FilelnputStream ‘ ‘ BufferedinputStream ‘ ‘ FileOutputStream ‘ ‘ BufferedOutputStream ‘ ‘ FileReader ‘ ‘ BufferedReader ‘ ‘ FileWriter ‘ ‘ BufferedWriter ‘

Stream MsIRI siwes:
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Stream ¥sIR éq Classes

Byte Streams Binary data handle s2 & InputStream, OutputStream
Character Streams Text data handle s2 & Reader, Writer

Buffered Streams Performance g2 & BufferedReader, BufferedWriter
File Streams File operations FileInputStream, FileOutputStream

yoeid siudildli:
e Input: 2lidHiell s2i diydi
e Output: @& U S2I dudi
e Buffering: siigiHdl Hi2 S21 SIHAAIG i

e Closing: [3i2eH resources 4sd s2dl
Stream SI”AEIAI:
e Abstraction: I/0 412 >AsMI4 interface

e siRigiudI; Buffered operations

o ddrilsdi: [d[ag S21 sources/destinations

43 gls: "BCIF - Byte, Character, Input/Output, File"

yed 5(s) [7 Je]
2522 519d GidIddl HI2 Java HIAIH duli Vid 2522 SI9d UR A2 Viu2ld S2l.

¥dIGi:

import java.io.*;
public class FileWriteDemo {
public static void writeWithFileWriter() {
try {

FileWriter writer = new FileWriter('"student data.txt");

writer.write("[Gaiel Hifddl (deed\n");

writer.write(" === \n");

writer.write("ID: 101\n");
writer.write("dM: 2 2M\n");
writer.write("sld: Java Programming\n");

writer.write("2S: A+\n");

writer.close();
System.out.println("FileWriter a4 sigd asmdngg‘s avig" ) ;

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

public static void writeWithBufferedWriter() {
try {
BufferedWriter buffWriter = new BufferedWriter(

new FileWriter("course details.txt")

)i

String[] courses = {
"Java Programming - 4341602",
"Database Management - 4341603",
"Web Development - 4341604",
"Mobile App Development - 4341605"
bi

buffWriter.write("Gudcy sidi:\n");
buffWriter.write("=== \n");

for (String course : courses) {

buffWriter.write(course + "\n");

buffWwriter.close();
System.out.println("BufferedwWriter azld slgd asmdwﬁs auigmy ;

} catch (IOException e) {

"

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

public static void writeWithTryWithResources() {

try (FileWriter writer = new FileWriter("marks record.txt")) {

writer.write("aH222 4 HIS¥ 2SiS\n");

writer.write(" === \n");

writer.write("Java Programming: 85\n");
writer.write("Database Management: 78\n");
writer.write("Web Development: 92\n");
writer.write("gd: 255/300\n");
writer.write("2sld12l: 85%\n");

System.out.println("bﬂaﬁﬁs resource management Al slgd auigmy;

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

public static void main(String[] args) {

NEEEN
|

System.out.println("=== sIgd dudidl sMa(2lAi SHI ===\n");
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// uYgld 1: yoeld FileWriter
writeWithFileWriter();

// uYgld 2: c1dd? performance Y12 BufferedWriter
writeWithBufferedWriter();

// Ugld 3: Try-with-resources (GidM@RI S2d)

writeWithTryWithResources();

System.out.println("\naiél sigd auididl smaillAl yeit ") ;

s19d duididl ugldii siwes:

ugld Performance Resource Management
FileWriter yueyd Manual close()
BufferedWriter Gy Manual close()
Try-with-resources G RN EE

dvididi siH2il] uaidi:

1. Writer object GidIdl: FileWriter 21211 BufferedWriter
2. $21 @uii; write() method dlu?i
3. Stream cig s?l: Resources Ysd s?l

4. Exceptions handle s2i: IOException management
s19d siHdilzlil:

o GdIdi: AH[RdcaMi 42l di 4d] si19d

AR

o Yid21Y2: sidl a2l ced ©

e Append: ¢idl amailui GH2 © (append mode diuRi)

442l 2ls: "CWCH - Create, Write, Close, Handle"

yed 5(4 OR) [3 ]el]
Java ui Divide by Zero Exception + Gels2el 12 24¥1di.

¥dIGL:

Divide by Zero Exception sies:
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s149i13] uReny Exception

Integer division A WRI[Ad ArithmeticException

Float division Infinity si¢gf exception -[&

Modulo by zero AU I[Ad ArithmeticException
Gelser:

public class DivideByZeroDemo {
public static void main(String[] args) {
/] R dS Integer division
try {
int result = 10 / 0;
} catch (ArithmeticException e) {

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

// 4 dS Float division (sig exception -fd)
double floatResult = 10.0 / 0.0;
System.out.println("Float division: " + floatResult); // Infinity

// 2= dS Modulo

try {
int remainder = 10 % 0;

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

Integer arithmetic: ArithmeticException §5 €

Floating point: Infinity return s2 & (IEEE 754 standard)

[da1er: Division usdi denominator duidi

42l Zls: "IFM - Integer exception, Float infinity, Modulo error”

yed 5(ci OR) [4 d)el]
Try and catch block Gels2el 12 2u4di.

¥AdIGi:

Try-Catch Hiovj;
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try {

// vl SIS ¥ exception §sl 2Is
} catch (SpecificException e) {

// [dleie exception handle S?i
} catch (GeneralException e) {

// ¥MIR exception handle S2i
} finally {

// é4¥2ll execute @RI (ds(a@s)

GelsRel:

public class TryCatchExample {
public static void validateAge(int age) {
try {

if (age < 0) {
throw new IllegalArgumentException("GH2 ASiRIS 4 id 215");

}

if (age > 150) {
throw new IllegalArgumentException(”GHE HAd[ds @l @");

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

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

public static void main(String[] args) {

validateAge(25); // M=
validateAge(-5); // M=
validateAge(200); // JHHI=

Try-Catch udie siwes:

Block éq Execution

try 1wl sis 1HId © é42ll usdl execute
catch Exceptions handle s2 & I exception &I dl
finally Cleanup sis éHell execute

e Exception matching: uddi 4o uiidi catch block execute
e Control flow: Catch block uss] yiuM g 28

e Multiple catches: »1c21 exception Usi2i handle s2
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43 gls: "TCF - Try risky, Catch exception, Finally cleanup"”
yed 5(s OR) [7 dJei]
2522 519d-1 522 [Sd s2dl 412 Java Hi WI2AIH dull 34 2522 S19d U JHU-S Biu2ld S2l.

¥dIGI:

import java.io.*;
public class FileReadAppendDemo {

public static void createInitialFile() {
try (FileWriter writer = new FileWriter("student log.txt")) {
writer.write("[Gaiel ugfd dionn");
writer.write("=================== \n");
writer.write("2024-06-13: sial Higeil 23\n");
writer.write("2024-06-14: ¥Ig-4H=2 1 ¥HI sY\n");

System.out.println("YiR(Cis sigd Asadiyds ci-idig");

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

}

}

public static void displayFileContent(String fileName) {
System.out.println("\n=== sigd Ml ===");
try (BufferedReader reader = new BufferedReader (new FileReader(fileName))) {

String line;
int lineNumber = 1;

while ((line = reader.readLine()) != null) {
System.out.println(lineNumber + ": " + line);
lineNumber++;

}

} catch (FileNotFoundException e) {
System.out.println("slgd Huil -el: " + fileName);

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

public static void appendToFile(String fileName, String content) {
try (FileWriter writer = new FileWriter(fileName, true)) { // true = append mode

writer.write(content);
System.out.println( "Ml sndiyds append 2d");

} catch (IOException e) {
System.out.println("SEKPH append seqmi<§g: " + e.getMessage());
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public static void appendMultipleEntries(String fileName) {
String[] newEntries = {
"2024-06-15: [s4% 1 yel sy\n",
"2024-06-16: Yi¥s2 WUisd ¥HI SY\n",
"2024-06-17: Yy 22s| Jdel4\n",
"2024-06-18: Ms-24 udlaidl daiRl\n"

try (BufferedWriter writer = new BufferedWriter(

new FileWriter(fileName, true))) {
writer.write("\n--- dI¥d24l UdfiHAl —--\n");

for (String entry : newEntries) {

writer.write(entry);

writer.write("--- did ¥id —---\n");
System.out.println("bﬁ% entries HsUkﬂgﬁs append 2g");

} catch (IOException e) {

System.out.println("Entries append S2dHi eld: + e.getMessage());

public static void main(String[] args) {

String fileName = "student log.txt";
System.out.println("=== $Igd diydl ¥4 Append Sl sMa{ldl] ===");

// wig 1: uRleis sigd Gi-idi

createInitialFile();

/7 g 2: WRfGis Ml eriid]
displayFileContent (fileName);

// WIg 3: ¥S entry append S2
appendToFile(fileName, "2024-06-19: GG 22l gphn");

// Wlg 4: uddl append ugl Ml ealidl
System.out.println("\n--- yédl append ygl -—=");
displayFileContent (fileName) ;

// WIg 5: ¥{4S entries append SR
appendMultipleEntries(fileName);

/7 wig 6: wildw amddl eriial

System.out.println("\n--- ild4 sigd AMAl ——-");
displayFileContent (fileName);
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// WwIg 7: slgd dissisly Hifdd]

showFileStatistics(fileName);

public static void showFileStatistics(String fileName) {
try (BufferedReader reader = new BufferedReader(new FileReader(fileName))) {
int lineCount = 0;
int charCount = 0;

String line;

while ((line = reader.readLine()) != null) {
lineCount++;

charCount += line.length();

}

System.out.println("\n=== sigd JissIsly Hiedl ===");
System.out.println("gd dlgdi: " + lineCount);
System.out.println("sd ueRl: "+ charCount) ;

} catch (IOException e) {
System.out.println("slgd uissisly HIl&dl diudHi ojd: " + e.getMessage());

s1gd sl sies:

siHRilR] Method éq

Gi1di FileWriter(filename) 4d] s19d 6i19]
didi BufferedReader.readLine() sigd Al il
Append FileWriter(filename, true) sld-l sigaHi Gyl
g2ligi System.out.printin() A2l cidid

s19d s yaie:

1. iklGis s19d Gid1di: Yi(cis 124 dui

2. a2l g2iidi: adHi-4 Ml didl A4 cdid

3. S21 append s2i: -d] Hifd] GHR

4. ¥uS2s g2lidl: yeRc 24M2A Gidid]

5. dissislA HIlEd]: dig4 214 21812141 21e1d3]
Append vs Write:

e Write mode: ¢id-] il AHig1g2 52 ©

\

e Append mode: ¢id-l aHailHi id GHR &
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e Constructor parameter: ¢ilsi parameter true append enable s2
Resource Management:

e Try-with-resources: 2112i4[2s close()
e Exception handling: FileNotFoundException, IOException

 Buffered operations: Hi2l sigfdl HI2 GiédR performance

4u2l 2ls: "CDADS - Create, Display, Append, Display, Statistics"
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