Object Oriented Programming with Java (4341602) - Winter 2023 Solution (Gujarati) by Milav Dabgar

ved 1(H) [3 3jel]

OOP I Gifdis sl 21€l 2A1ul. siduel 2is [Ad1ddIR 4HMdl.

SUIGH:
yoejd OOP s qgeid
Class Hiows2 HI2 ogfi-2
Object Sl g2
Encapsulation sa1 gu19di4] ugld
Inheritance UR-2 2f] wiugls Haad
Polymorphism As g-225, [Afde 2a3u)
Abstraction gau-2ei4 [Ga1di guigal

Encapsulation i S21 44 Haisid As 12 sdiMi aligdid] A4 cligl [deell AHidRs gMad-=2214 guigdl-l ulsal ©. d
dRaAcicaiA private ci-1dld4 14 public Heisal gl2l As 5214 S2I RisAIRE] vel s2 ©.

443l gls: "CEO-IPA" (Class, Encapsulation, Object, Inheritance, Polymorphism, Abstraction)

yed 1(cl) [4 d1e1]
JVM 4 [Ga1daiR 2udi.

¥dIGL:
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Java Source Code

Java

Bytecode

JVM

Machine

Output

JVM (Java Virtual Machine) ¥is 2421gH4 vi-d12244-2 & ¥ Java bytecode 4 (525532 52 €. d bytecode d Heil4-
A[Alss sisHi s—aé 52l wWesiH glSu-s-4 Uel 52 ©.

e Class Loader: sdid slg/cai- HHMi dis 52 ©
e Memory Management: heap 214 stack H4z2] é-5d $2 ©

e Execution Engine: bytecode instructions + 2i[S3s32 s2 &

AR

e Garbage Collector: vii2in[2sd] H42] ¥de 52 ©

#u3l gls: "CMEG" (Class loader, Memory, Execution, Garbage collection)

yed 1(s) [7 2e1]
Fibonacci series fBi-2 s2dl 12 n 232i HI2 Java Hi YIR1H il

¥AdIGL:
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public class Fibonacci ({
public static void main(String[] args) {
int n = 10, first = 0, second = 1;

System.out.print("Fibonacci Series: " + first + " " + second);

for(int i = 2; i < n; i++) {
int next = first + second;
System.out.print(" " + next);
first = second;

second = next;

dif¥s: 0,1 2/ 213 s34 UIndl 6 46 GHRI

qu: n 2RI HIZ UIG RS ©

dRacic: first, second, next sesydeld Hi2

Ju2 2ls: "FSN" (First, Second, Next)
yed 1(s OR) [7 d)ei]

SHI*S A4 arguments i Guidl s34 siguel e v Hiall >YddH 2liadl HI2 Java Hi WIAM duil.

¥dIGL:

public class FindMinimum {
public static void main(String[] args) {
if (args.length != 10) {
System.out.println("Please enter exactly 10 numbers");

return;

int min = Integer.parseInt(args[0]);

for(int i = 1; i < args.length; i++) {
int num = Integer.parseInt(args[i]);
if(num < min) {

min = num;

}

System.out.println("Minimum number: " + min);

® SHIS dIgd: java FindMinimum 5381927460

o dil¥s: €35 4624 S22 [M[AYH A1 sWIR s2

o ¥as: Integer.parselnt() [R2214 integer Hi 52 52 ©

43l gls: "CIM" (Check, Integer.parselnt, Minimum)
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yed 2(H) [3 djel]

Wrapper sdid 2] 8? Gelcel 12 444l

¥dIGi:
Primitive Wrapper Class
int Integer
char Character
boolean Boolean
double Double

\
|

Wrapper classes primitive 521 2184 4HicBs224Hi 58 52 9. dA
collections Hi GUIdI SAI HI2 &M GiHId 9,

utility Heisai Yeld 2 © 44 primitives A

GelWI: Integer obj = new Integer(25); ¥HAdl Integer obj = 25; (autoboxing)

43l gls: "POC" (Primitive to Object Conversion)

yed 2(Gl) [4 d1el]

Java i [dldy aaieli-l A1€] 2414l siguel 6 24%al.

SdIGi:
Java I daieil qeid
Platform Independent ASUIR AU, 214 i AdId]
Object Oriented g Aloss2 ©
Simple 420 [[-2s, Uig-22] el
Secure Bytecode dfR[ss214
Robust HYGId HH2] HAYH 2
Multithreaded 2AHidR (53521

A AY

Platform Independence: Java i sis bytecode Hi sruigd 2124 © ¥ JVM g2id s2dl sidul wdesiv u aid .

Object Oriented: Java 6iddR sis i21s4 HI2 encapsulation, inheritance, 44 polymorphism ¥di OOP [Jigidi
VAR O,

#u3l gls: "POSSMR" (Platform, Object, Simple, Secure, Multithreaded, Robust)

yed 2(s) [7 dei]

Method overload 2f §? Gele2el 2112 4HF1dl.
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FdIGi:
Method Overloading 2 ¥ sclIiHi 21HI4 M U AHAE2] YRileaf 2112l cgfde Haisai-l vl 11 6.
class Calculator {

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

public double add(double a, double b) {

return a + b;

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

return a + b + c;

o [FAHI: vid21 Yaidl2R 218 AHad) URlHleaiH] diva
e Compile Time: stuigdeal4 eI [l dai &

e Return Type: Hi3 dsldd sigf 2isdi el

43 gls: "SNRT" (Same Name, different paRameters, compile Time)

yad 2(1 OR) [3 d]ei]
Java Hi Garbage collection 44di.

¥dIGL:

Memory Areas:

[ 1

| Heap | « Objects stored here
I |

| |

| Stack | < Method calls

I I

| |

| Method | « Class definitions

| Area |

I |

Garbage Collection 21425225 Hi6s5224-] HH2l Ai2lH[2sd deallocate s2 ©. VM UlRai(Ssdl garbage collector
ddidld heap Hu3l ysd s2 ©.

N\

o Ai2RSs: Hyid 1] HAgH 2] %32 el

e Mark and Sweep: 21425225 AHI6¥S2I HIS 52 ©, UE] €2 52 ©

443 gls: "ARMS" (Automatic Reference Management System)

yed 2(¢i OR) [4 2d)el]
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final slas Gelsel 12 24N,

BAIGH:
Guaiol qeid Gerseel
final variable cied] 21s1d 2l final int x = 10;
final method AidR>1gs g lsg el final void display()
final class inherit 21¢f 2Isd -eil final class MyClass
Gelerel:

final class FinalClass {
final int value = 100;
final void show() {

System.out.println("Final method");

#4432 2ls: "VCM" (Variable constant, Class not inherited, Method not overridden)

yed 2(s OR) [7 Jel]
s22522 ] 7 parameterized sgse2qd Geleel A1 AUWAI.

¥dIGL:

Constructor Ais [dely Hays © % AI6¥s2 GiIddIHi 241d IR initialize $2 ©. dd AM sAIY G % id O 44 sief
return type ail.

class Student {
String name;

int age;

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

age = a;

public void display() {

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

class Main {
public static void main(String[] args) {
Student sl = new Student("John", 20);
sl.display();
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&d; viossed 2Ufilss deyas 1 initialize s:di

vanilzai: initial state 2i2 s2dl HI2 arguments dlsiR &

N\

o Bi2Rs: AHios2 GIHIddMi AHId IR AHi2iHlesd] sid 21y &

3442 2ls: "SPA" (Same name, Parameters, Automatic call)

yed 3(H) [3 dyel]
super slas Gelgel A1z AuAdi.

¥AdIGi:

AAY

super s1dS U2 S 11 11612] 4 5225221 A£ei BHIU ©. d U2 44 A1YEs sdId g1 naming conflicts 4 G5d .

class Parent {
int x = 10;

}

class Child extends Parent {
int x = 20;
void display() {
System.out.println(super.x); // 10
System.out.println(x); // 20

AEAY

¢ super.variable: Y22 sdl variable 4 visia s2 ©
e super.method(): Y22 sdid method - sid 52 ©

e super(): U2 sdld constructor - sid $2 ©

3442 2ls: "VMC" (Variable, Method, Constructor)

yed 3(6l) [4 d1el]

inheritance A1 [dfdg usiRi] 21€] 2414i. multilevel inheritance a414i.

SdIGi:
Inheritance 1 ¥si?i qeid
Single is U2, s UIFes
Multilevel inheritance -l g
Hierarchical s U2, 6igldg Glins]
Multiple oigldy Uz~ (interfaces gil)
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Animal

NMammal

Multilevel Inheritance: sdi 6il%) sdizell inherit 52 © % Uid 6il%) sdizall inherit 52 ©, Ag- 6i-1d ©.
class Animal {
void eat() { System.out.println("Eating"); }

}

class Mammal extends Animal {
void walk() { System.out.println("Walking"); }
}

class Dog extends Mammal {

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

443l gls: "SMHM" (Single, Multilevel, Hierarchical, Multiple)

yed 3(s) [7 dyel]

Interface ¢f §? Gele2el 12 multiple inheritance a4ai.

SdIGH:

Interface ¥is si2Is2 © ¥ QIVAIRId 52 © § sAIA SUI HASA implement sdl S, dHi HI abstract methods 44

constants i €.

interface Flyable {
void fly();

interface Swimmable {

void swim();

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

No. 8 / 20



Object Oriented Programming with Java (4341602) - Winter 2023 Solution (Gujarati) by Milav Dabgar

public void swim() {

System.out.println("Duck is swimming");

Multiple Inheritance: saidi 6i¢[dg interfaces implement s3] 215 8, behavior 4 multiple inheritance Ui s2 ©.
e Abstract Methods: cigll Heis¥ [Ssice 2ld abstract ¢l ©

 Constants: ci¢ll variables public, static, final ¢ia &

e implements: interface implement s2di Hi2-i slas

43l gls: "ACI" (Abstract methods, Constants, implements keyword)

yed 3(1 OR) [3 d1el]
static slas Gelszel 412 Hu¥dl.

¥AdIGi:

static slds sdia-dad Woiaf 6i41d © % instances 4 GiEd SAIAAI ¢l 8. sl dIS 21 IR AisdI2 143 allocate 21y

\

.

class Counter {
static int count = 0;
static void increment() {

count++;

static variable: 6i¢ll AI635231 U2 21R 1Y ©

static method: 11652 Gi-1c| [AI sid S2] 2IS1Y ©

HH2l: method area Hi allocate 211 ©

43l gls: "SOM" (Shared, Object not needed, Method area)

yed 3(Gi OR) [4 {ll!I]
Java Hi [dfqa visia S2id AuAdl.

¥YAdIGL:
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Access Modifier Same Class Same Package Subclass Different Package
private v X X X
default v v X X
protected v 4 v X
public v 4 v v

Access Control s, Hast 44 variables -l visibility 244 accessibility 4ss] s2 .

443l gls: "PriDef ProPub" (Private, Default, Protected, Public)

yed 3(s OR) [7 2jel]
USY of H? US% GidIddidl UdIdi duil 24 d Gelezel Al

¥AdIGi:

A AN \ .

Package 2is namespace © < 2iciféid sdll@id 44 interfaces 4 2lisd . d access protection 44 namespace
management Yel- s2 9,

USY Gidi1ddidl YdIdi:
1. s19d] 2id package statement i Guiiol s2

U 4144 ¥ s2dl directory structure Gididi

—d ¥l A1g sWIgd S2

A wN

¥ 5lgeIHI USy import s2l

// File: com/mycompany/MyClass.java

package com.mycompany;

public class MyClass {
public void display() {

System.out.println("Package example");

// Us¥l Guidl
import com.mycompany.MyClass;
class Main {
public static void main(String[] args) {

MyClass obj = new MyClass();
obj.display();

swlgdeld: javac -d . MyClass.java
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443l gls: "PDCI" (Package statement, Directory, Compile, Import)

Med 4(21) [3 dgel]
A2y Gelsel A1 thread 1 iARsdIAl 244,

SUIGH:

Thread Priority threads I execution order -ssl s2 €. Java 1 (el -13j) 2l 10 (il GV3])) &l 10 priority levels

Yeld S2 9.

class MyThread extends Thread ({
public void run() {
System.out.println(getName() + " Priority: " + getPriority());

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

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

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

Priority Constants: MIN_PRIORITY (1), NORM_PRIORITY (5), MAX_PRIORITY (10)

J443] 2ls: "MNM" (MIN, NORM, MAX)

yed 4(cl) [4 d1e1]
Thread 2] 8? Thread digs 1gsd A4dl.

¥dIGi:
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start()

yield() Scheduler

notify/timeout

wait/sleep completes
locked

Thread ¥is lightweight subprocess © < WiIH-] g2 concurrent execution - &M 6idid .

Thread Life Cycle States:

o New: Thread ci-icai uq 213 -eil sail

Runnable: ydigdl 412 d1R, CPU Al 21s ¢ 28l

Running: ¢iaHi execute &g 2&ll

Blocked: resource #2441 1/0 ] 21¢ ¢ 28l

Dead: Thread execution yei &ij

43l gls: "NRRBD" (New, Runnable, Running, Blocked, Dead)

yed 4(s) [7 2Lel]
Java Hi ¥is Mi2M @vii ¥ Thread sdid implement s34 ciglda threads 6idid &.

¥YAdIGL:

class MyThread extends Thread ({

private String threadName;

public MyThread(String name) {
threadName = name;
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setName (threadName) ;

public void run() {
for(int i = 1; i <= 5; i++) {
System.out.println(threadName +
try {
Thread.sleep(1000);
} catch(InterruptedException e) {

n

- Count: " + i);

System.out.println(threadName + " interrupted");

}

System.out.println(threadName +

"

completed");

class Main {
public static void main(String[] args) {
MyThread threadl
MyThread thread2
MyThread thread3

new MyThread("Thread-1");

new MyThread("Thread-2");
new MyThread("Thread-3");

threadl.start();
thread2.start();
thread3.start();

e extends Thread: Thread sdi-l siigiMdi inherit s3 ©
e Override run(): Thread execution dif¥s @iwiifRid s2 ©

e start(): Thread execution 213 s2 &

342 2ls: "EOS" (Extends, Override run, Start method)

yed 4(1 OR) [3 de]

AUIR AEI-AE2I g4[Gice exception -l A1€]l 2A1ul. siduel dis F-(Gicz exception dHdl.

*¥dIGi:
Inbuilt Exceptions qeid
NullPointerException Null reference access
ArrayIindexOutOfBoundsException Invalid array index
NumberFormatException Invalid number format
ClassCastException Invalid type casting
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NullPointerException ciI2 212 © >12 null reference 41 methods 42id1 variables 4 access s2di-1 Y1 S2dHi

219 O,
String str = null;
int length = str.length(); // Throws NullPointerException

442l 2ls: "NANC" (NullPointer, Arrayindex, NumberFormat, ClassCast)

yed 4(ci OR) [4 del]
A2 Gelgel A1k multiple catch 2144,

¥dIGi:

Multiple catch blocks try block Hi 21¢f 2isdl [di[del usiaHI exceptions 4 handle s2 ©. €25 catch 2i[di(ss
exception type 4 handle s2 ©.

class MultipleCatch ({
public static void main(String[] args) {
try {
int[] arr = {1, 2, 3};
System.out.println(arr[5]); // ArrayIndexOutOfBoundsException
int result = 10/0; // ArithmeticException

}
catch(ArrayIndexOutOfBoundsException e) {

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

}

catch(ArithmeticException e) {

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

}

catch(Exception e) {

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

$H: Usdl w[Ass exceptions, Hed ¥-2d exceptions

43l 2ls: "SGO" (Specific first, General last, Ordered)

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

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

Exception is 11414 (28i[d & ¥ dMI=4 Wi flow 4 [G&iftid s2 8. d error condition 4 g2liddi AHicss2 .

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

int numerator = 100;
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int[] denominators = {5, 0, 2, 0, 10};

for(int i = 0; i < denominators.length; i++) {
try {
int result = numerator / denominators[i];
System.out.println(numerator + " / " + denominators[i] + " = " + result);

}

catch(ArithmeticException e) {
System.out.println("Error: Cannot divide by zero!");

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

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

ArithmeticException I throw 21 & 12 211[Gi(ds ¢{d 212 & FH S 2L dS ClRIISIR.

Exception Hierarchy: Object — Throwable — Exception — RuntimeException — ArithmeticException

43l gls: "OTERRA" (Object, Throwable, Exception, RuntimeException, ArithmeticException)

yad 5() [3 d)el]

Java Hi ArrayIndexOutOfBound Exception 4 Gels2el 412 4Hudl.

¥dIGi:

ArraylndexOutOfBoundsException ci2 21 © 12 AHI= index (4sIIcHs 2id] >= array length) 212l array
element 4 access sdHi 41 ©.

class ArrayException {

public static void main(String[] args) {

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

try {

System.out.println(numbers[5]); // Invalid index
}
catch(ArrayIndexOutOfBoundsException e) {

System.out.println("Invalid array index: + e.getMessage());

o IR ¥ 0 2l (length-1)

e Runtime Exception: Unchecked exception

o AMIA SRRl ¢y condition -1 ajdl

43l gls: "VRC" (Valid range, Runtime exception, Common in loops)
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Med 5(c1) [4 31el]
Stream classes ] yoejd clicidi 441dl.

¥AdIGi:

Stream Classes

Byte Character

N

InputStream OutputStream Reader Writer

Stream Classes S2i 2ls 214 2192 s2d1 HI2 input/output operations Yeld 2 ©.

Stream Type &q Gl sdifdiy
Byte Streams Gl1g2] sal InputStream, OutputStream
Character Streams 2522 S2 Reader, Writer

e Input Streams: dixfeil S21 2ls 52 &
e Output Streams: S[2-2I+Hi S21 g2 52 ©

 Buffered Streams: 6is[221 212 URSIH-4 JEIR &

"u2l gls: "BIOC" (Byte, Input/Output, Character streams)

yed 5(s) [7 dyel]
2522 §19d Gid1ddl HI2 Java YIA1H AUl Vi 252 519d UR s 2l s2l.

¥dIGi:

import java.io.*;

class FileOperations {
public static void main(String[] args) {
// S19d GiHIdl 24 @uil
try {
FileWriter writer = new FileWriter("sample.txt");
writer.write("Hello World!\n");
writer.write("This is Java file handling example.\n");
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writer.write("Learning Input/Output operations.");
writer.close();
System.out.println("File created and written successfully.");

}
catch(IOException e) {

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

// sigaMiall s s?i

try {
FileReader reader = new FileReader('"sample.txt");
BufferedReader bufferedReader = new BufferedReader (reader);

String line;

System.out.println("\nFile contents:");
while((line = bufferedReader.readLine()) != null) {

System.out.println(line);

bufferedReader.close();
reader.close();
}
catch(IOException e) {
System.out.println("Error reading file: " + e.getMessage());

AN

FileWriter: 2522 $19d Gi4Id 344 AU &

FileReader: 2s22 sigaHiai] 2ls s2 &

BufferedReader: sizigi line-by-line (S|

342 2ls: "WRB" (Writer creates, Reader reads, Buffered for efficiency)

yed 5(4 OR) [3 jel]
Java ui Divide by Zero Exception + Gels2el 12l 241di.

¥dIGi:

ArithmeticException (Divide by Zero) ciI2 213 © %12 integer - )= dS &IPIdIHi A1d &, Floating-point
division by zero Infinity u2d s2 ©.

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

try {
int result = 10 / 0; // Throws ArithmeticException

"

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

}
catch(ArithmeticException e) {

System.out.println("Cannot divide by zero!");
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// Floating point division
double floatResult = 10.0 / 0.0; // Returns Infinity
System.out.println("Float result: " + floatResult);

e Integer Division: ArithmeticException throw s2 &

e Float Division: Infinity 212id1 NaN u2d s2 &

42l 2ls: "IFI" (Integer throws exception, Float returns Infinity)

yed 5(ci OR) [4 d)el]
Java 1/0 w1 audi.

¥dIGL:

Java I/O Process:

I | I ] | 1

| Source |—>| Stream |—>| Destination |

| (File, | | (Reader/ | | (File, |

| Keyboard, | | Writer, | | Screen, |

| Network) | | Input/Output | | Network) |

I | | Stream) | I |
| |

Java I/0 Process streams i Guaiiol 5314 Wi 44 clig 1@ 92l $21 21-452 handle s ©.

g2s éq

Source 2l Yo (5196, slofiS, 42us)
Stream EIRE (byte/character streams)
Destination S21 A8 (s19d, s, 42ds)

ulsAl1 yaIdi:
1. Open Stream: ¥iai/S[a24214 4112} s-is2l4 GiId]

2. Process Data: 3ls/21¢/2 Hiu2l-d

3. Close Stream: Raii[ia1 Ysd s?

42l gls: "OPC" (Open, Process, Close)

yed 5(s OR) [7 djei]

2522 519d-1 522 [SAd s2dl HI2 Java MiAIH dil VU4 2522 §19d UR append vl s2l.
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¥dIGL:

import java.io.*;

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

String fileName = "data.txt";

// vRl@ls sigd s22 Gididl

try {
FileWriter writer = new FileWriter(fileName);
writer.write("Initial content line 1\n");
writer.write("Initial content line 2\n");
writer.close();
System.out.println("Initial file created.");

}
catch(IOException e) {

"

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

// s19d s [Sad s
displayFileContent (fileName) ;

// sI9aMi append S2i

try {
FileWriter appendWriter = new FileWriter(fileName, true); // true for append

appendWriter.write("Appended line 1\n");
appendWriter.write("Appended line 2\n");
appendWriter.close();

System.out.println("\nContent appended successfully.");

}
catch(IOException e) {

System.out.println("Error appending to file: + e.getMessage());

// ¥USes s [sad s?i
System.out.println("\nFile content after append:");
displayFileContent (fileName) ;

static void displayFileContent(String fileName) {
try {
BufferedReader reader = new BufferedReader (new FileReader(fileName));
String line;
System.out.println("\nFile contents:");
while((line = reader.readLine()) != null) {
System.out.println(line);

}

reader.close();

}
catch(IOException e) {
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System.out.println("Error reading file: + e.getMessage());

e FileWriter(filename, true): Append mode &
o displayFileContent(): 21(521 H12 Y-:Guaiial s3] 2isiy ddl Has

e BufferedReader: sidjgi line 21(so1

43l gls: "ARB" (Append mode, Reusable method, Buffered reading)
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