Program1:

Write a JAVA program to display default value of all primitive data type of JAVA

public class DefaultValues {
// Declare fields for each primitive data type
byte defaultByte;
short defaultShort;
int defaultint;
long defaultLong;
float defaultFloat;
double defaultDouble;
char defaultChar;
boolean defaultBoolean;

public static void main(String[] args) {
// Create an instance of the DefaultValues class
DefaultValues defaults = new DefaultValues();

// Print the default values of each field
System.out.printin("Default byte: " + defaults.defaultByte);
System.out.printin("Default short: " + defaults.defaultShort);
System.out.printin("Default int: " + defaults.defaultint);
System.out.printin("Default long: " + defaults.defaultLong);
System.out.printin("Default float: " + defaults.defaultFloat);
System.out.printin("Default double: " + defaults.defaultDouble);
System.out.printin("Default char: " + defaults.defaultChar);
System.out.printin("Default boolean: " + defaults.defaultBoolean);
}
}

Output:

Default byte: 0
Default short: 0
Defaultint: 0

Default long: 0
Default float: 0.0
Default double: 0.0
Default char:

Default boolean: false




Program 2:

Write a java program that display the roots of a quadratic equation ax2+bx+c=0. Calculate the
discriminate D and basing on value of D, describe the nature of root.

import java.util.Scanner;

public class QuadraticEquation {
public static void main(String[] args) {
Scanner sc = new Scanner(System.in);

// Input coefficients
System.out.printin("Enter coefficient a: ");
double a = sc.nextDouble();

System.out.printin("Enter coefficient b: ");
double b = sc.nextDouble();

System.out.printin("Enter coefficient c: ");
double ¢ = sc.nextDouble();

// Calculate the discriminant
doubleD=b*b-4*a*c
System.out.printin("The discriminant (D) is: " + D);

// Determine the nature of the roots
if (D> 0){
// Two distinct real roots
double rootl = (-b + Math.sqrt(D)) / (2 * a);
double root2 = (-b - Math.sqrt(D)) / (2 * a);
System.out.printin("The equation has two distinct real roots:");
System.out.printin("Root 1: " + rootl);
System.out.printin("Root 2: " + root2);
}else if (D ==0) {
// One real root (double root)
double root=-b /(2 * a);
System.out.printin("The equation has twp equal real roots: " + root);
} else {
// Complex roots
double realPart=-b /(2 * a);
double imaginaryPart = Math.sqrt(-D) / (2 * a);
System.out.printin("The equation has complex roots:");
System.out.printin("Root 1: " + realPart + " + " + imaginaryPart + "i");
System.out.printin("Root 2: " + realPart + " - " + imaginaryPart + "i");




sc.close();
}
}

Outputl:

Enter coefficient a:

1

Enter coefficient b:

-5

Enter coefficient c:

6

The discriminant (D) is: 1.0

The equation has two distinct real roots:
Root 1: 3.0

Root 2: 2.0

Output2:

Enter coefficient a:

1

Enter coefficient b:

-4

Enter coefficient c:

4

The discriminant (D) is: 0.0

The equation has twp equal real roots: 2.0

Output3:

Enter coefficient a:

3

Enter coefficient b:

5

Enter coefficient c:

6

The discriminant (D) is: -47.0

The equation has complex roots:

Root 1:-0.8333333333333334 + 1.1426091000668406i
Root 2: -0.8333333333333334 - 1.1426091000668406i




Program 3:

Write a JAVA program to search for an element in a given list of elements using binary search
mechanism

import java.util.Scanner;

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

}

Scanner sc = new Scanner(System.in);

// Input the size of the array
System.out.printin("Enter the number of elements: ");
int n = sc.nextInt();

// Input the elements of the array
int[] array = new int[n];
System.out.printin("Enter the elements (sorted): ");
for (inti=0;i<n;i++){
arrayli] = sc.nextint();

}
// Input the element to be searched
System.out.printin("Enter the element to search: ");

int key = sc.nextInt();

// Perform binary search
int result = binarySearch(array, key);

// Display the result

if (result==-1) {

System.out.printin("Element not found in the array.");
} else {

System.out.printin("Element found at index: " + result);
}
sc.close();

// Method to perform binary search
public static int binarySearch(int[] array, int key) {

int left = 0;
int right = array.length - 1;

while (left <= right) {
int mid = left + (right - left) / 2;




// Check if key is present at mid
if (array[mid] == key) {
return mid;

}

// If key is greater, ignore the left half
if (array[mid] < key) {
left = mid + 1;
}
// If key is smaller, ignore the right half
else {
right = mid - 1;
}
}

// Key not found
return -1;
}
}

Outputl:

Enter the number of elements:
6

Enter the elements (sorted):
203040506070

Enter the element to search:
50

Element found at index: 3

Output2:

Enter the number of elements:
5

Enter the elements (sorted):
-10248

Enter the element to search:
10

Element not found in the array.




Program4:

Write a JAVA program to sort for an element in a given list of elements using bubble sort

import java.util.Scanner;

public class BubbleSort {
public static void main(String[] args) {
Scanner sc = new Scanner(System.in);

// Input the size of the array
System.out.printin("Enter the number of elements: ");
int n = sc.nextInt();

// Input the elements of the array
int[] array = new int[n];
System.out.printin("Enter the elements: ");
for (inti=0;i<n;i++){

arrayli] = sc.nextint();

}

// Perform bubble sort
bubbleSort(array);

// Display the sorted array
System.out.printin("Sorted array: ");
for (inti: array) {
System.out.print(i + " ");
}
}

// Method to perform bubble sort
public static void bubbleSort(int[] array) {
int n = array.length;
for (inti=0;i<n-1;i++) {
for (intj=0;j<n-1-i;j++){
if (array[j] > array[j + 1]) {
// Swap array[j] and array[j + 1]
int temp = array[j];
array[j] = array[j + 1];
array[j + 1] = temp;




Output:

Enter the number of elements:
5

Enter the elements:

1-54289

Sorted array:

-512489

Program 5:

Write a JAVA program using String Buffer to delete, remove character

//program to illustrate StringBuffer methods
public class Str5 {
public static void main(String args[]) {
//creating StringBuffer object using default constructor
StringBuffer sb = new StringBuffer("This is Text");

//insert "a Sample" string after "is"
//index starts with 0 so the index of s is 6
sb.insert(7, " a Sample");
System.out.printin("after Inserting:"+sb);

sb.append(" Book");
System.out.printin("after appending:"+sb);

//replace "Book" with "Message"

int index=sb.indexOf("Book");
sb.replace(index,sb.length(),"Message");
System.out.printin("after replacing:"+sb);

//deleting the substring
sb.delete(index,sb.length());
System.out.printin("after deleting:"+sb);

//deleting the character

sb.deleteCharAt(0);

System.out.printin("after deleting a character:"+sb);
//reversing the string

sb.reverse();

System.out.printin("after reversing:"+sb);




}
}

Output:

after Inserting:This is a Sample Text

after appending:This is a Sample Text Book
after replacing:This is a Sample Text Message
after deleting:This is a Sample Text

after deleting a character:his is a Sample Text
after reversing: txeT elpmas a si sih

Program-6:

Write a JAVA program to implement class mechanism. Create a class, methods and invoke them
inside main method.

class Motorcycle
{
String make;
String color;
boolean engineState;
void startEngine()
{
if (engineState == true)
System.out.printin("The engine is already on.");
else
{
engineState = true;
System.out.printin("The engine is now on.");
}
}
void showAtts()
{
System.out.printin("This motorcycle is a " + color +
if (engineState == true)
System.out.printin("The engine is on.");
else
System.out.printin("The engine is off.");

+ make);

}
}

public class Ex1

{

public static void main (String args[])




Motorcycle m = new Motorcycle();
m.make = "Yamaha RZ350";

m.color = "yellow";
System.out.printin("Calling showAtts...");
m.showAtts();
System.out.printin("--------- ");
System.out.printin("Starting engine...");
m.startEngine();
System.out.printin("--------- ");
System.out.printin("Calling showAtts...");
m.showAtts();
System.out.printin("--------- ");
System.out.printin("Starting engine...");
m.startEngine();

Output:

Calling showAtts...

This motorcycle is a yellow Yamaha RZ350
The engine is off.

Starting engine...

The engine is now on.

Calling showAtts...

This motorcycle is a yellow Yamaha RZ350
The engine is on.

Starting engine...

The engine is already on.

Program7:

Write a JAVA program implement method overloading

//program to illustrate static polymorphism-method overloading
class A {
void add(int i, int j) {
System.out.printin(i + j);

}

void add(float f1, float f2) {
System.out.printin(f1 + f2);




}

void add(String str1, String str2) {
System.out.printin(strl + str2);
}
}

public class Test {
public static void main(String[] args) {
Aa=newA();
a.add(10, 20);
a.add(22.22f, 33.33f);
a.add("abc", "def");

}
}

Output:
30
55.550003
abcdef

Program8:

Write a JAVA program to implement constructor.

//program to illustrate parameterized constructor

public class Employee

{

int empld;
String empName;

//parameterized constructor with two parameters
Employee(int id, String name)
{

empld=id;

empName = name;

}

void info()

{

System.out.printin("ld: "+empld+" Name: "+empName);

}

public static void main(String args[])

{




Employee objl = new Employee(10245,"pavan");
Employee obj2 = new Employee(92232,"kumar");
objl.info();
obj2.info();
}
}

Output:

Id: 10245 Name: pavan
Id: 92232 Name: kumar

Program9:

Write a JAVA program to implement constructor overloading.

//program to illustrate constructor overloading
public class Demo2 {

String language;

// constructor with no parameter
Demo2() {
this.language = "Java";

}

// constructor with a single parameter
Demo2(String language) {
this.language = language;

}

public void getName() {
System.out.printin("Programming Langauage: " + this.language);

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

// call constructor with no parameter
Demo2 objl = new Demo2();

// call constructor with a single parameter
Demo2 obj2 = new Demo2("Python");

objl.getName();
obj2.getName();




Output:

Programming Langauage: Java
Programming Langauage: Python

Program10:

Write a JAVA program to implement Single Inheritance

//program to illustrate single Inheritance

class A
{
public void methodA()
{
System.out.printin("Base class method");
}
}

class B extends A
{
public void methodB()
{
System.out.printIn("Child class method");
}
}

public class Singlelnheritance
{
public static void main(String args[])
{
B obj = new B();
obj.methodA(); //calling super class method
obj.methodB(); //calling local method
}
}

Output:

Base class method
Child class method




Program11:

Write a JAVA program to implement multi level Inheritance

//program to illustrate Multilevel Inheritance
class X
{
public void methodX()
{
System.out.printin("Class X method");
}
}
class Y extends X
{
public void methodY()
{
System.out.printin("class Y method");
}
}
class Z extends Y
{
public void methodZ()
{
System.out.printin("class Z method");
}
}

public class Multilevellnheritance
{
public static void main(String args[])
{
Z obj =new Z();
obj.methodX(); //calling grand parent class method
obj.methodY(); //calling parent class method
obj.methodZz(); //calling local method
}
}

Output:

Class X method
class Y method
class Z method




Program12:

Write a JAVA program for abstract class to find areas of different shapes

// Abstract class Shape

abstract class Shape {
// Abstract method to calculate area
abstract double calculateArea();

// Method to display the area
void displayArea() {
System.out.printin("The area is: " + calculateArea());
}
}

// Circle class that extends Shape
class Circle extends Shape {
private double radius;

// Constructor
Circle(double radius) {
this.radius = radius;

}
// Implement calculateArea method

double calculateArea() {
return Math.PI * radius * radius;
}
}

// Rectangle class that extends Shape
class Rectangle extends Shape {
private double length;
private double width;

// Constructor

Rectangle(double length, double width) {
this.length = length;
this.width = width;

}




// Implement calculateArea method

double calculateArea() {
return length * width;

}
}

// Triangle class that extends Shape
class Triangle extends Shape {
private double base;
private double height;

// Constructor

Triangle(double base, double height) {
this.base = base;
this.height = height;

}

// Implement calculateArea method

double calculateArea() {
return 0.5 * base * height;
}
}

// Main class to test the Shape classes
public class Main {
public static void main(String[] args) {
// Create objects of different shapes
Shape circle = new Circle(5.0);
Shape rectangle = new Rectangle(4.0, 6.0);
Shape triangle = new Triangle(4.0, 7.0);

// Display areas of the shapes
System.out.printIn("Circle:");
circle.displayArea();

System.out.printin("Rectangle:");
rectangle.displayArea();

System.out.printin("Triangle:");
triangle.displayArea();
}
}

Output:

Circle:
The areais: 78.53981633974483




Rectangle:

The areais: 24.0
Triangle:

The areais: 14.0

Program13:

Write a JAVA program to give example for “super” keyword.

// Parent class
class Animal {
String name;

// Constructor
Animal(String name) {
this.name = name;

}

// Method to display name
void display() {
System.out.printin("Animal name: " + name);

}

// Method to make sound
void makeSound() {
System.out.printIn("Animal makes a sound");
}
}

// Child class
class Dog extends Animal {
String breed;

// Constructor

Dog(String name, String breed) {
super(name); // Call to superclass constructor
this.breed = breed;

}

// Method to display breed

void display() {
super.display(); // Call to superclass method
System.out.printin("Dog breed: " + breed);

}

// Overriding makeSound method
void makeSound() {




super.makeSound(); // Call to superclass method
System.out.printin("Dog barks");
}
}

// Main class to test the Dog class
public class Main {
public static void main(String[] args) {
Dog dog = new Dog("Buddy", "Golden Retriever");

// Display the dog's name and breed
dog.display();

// Make the dog sound
dog.makeSound();
}
}

Output:

Animal name: Buddy

Dog breed: Golden Retriever
Animal makes a sound

Dog barks

Program14:

Write a JAVA program to implement Interface. What kind of Inheritance can be achieved?

// Flyable interface

interface Flyable {
void fly();

}

// Swimmable interface
interface Swimmable {
void swim();

}

// Walkable interface
interface Walkable {
void walk();

}

// Class Duck implementing all three interfaces
class Duck implements Flyable, Swimmable, Walkable {




public void fly() {
System.out.printin("Duck is flying...");
}

public void swim() {
System.out.printin("Duck is swimming...");

}

public void walk() {
System.out.printin("Duck is walking...");
}
}

// Main class to test the implementation
public class Main {
public static void main(String[] args) {
Duck duck = new Duck();
duck.fly(); // Calls fly method from Flyable interface
duck.swim(); // Calls swim method from Swimmable interface
duck.walk(); // Calls walk method from Walkable interface
}
}

Output:

Duck is flying...
Duck is swimming...
Duck is walking...

Program15:

Write a JAVA program that implements Runtime polymorphism

// program to illustrate run time polymorphism- method overriding
class Language {
public void displayInfo() {
System.out.printin("Common English Language");
}
}

class Java extends Language {
public void displayInfo() {

System.out.printin("Java Programming Language");
super.displaylnfo();




}
}

public class Test4 {
public static void main(String[] args) {

// create an object of Java class
Java j1 = new Java();
jl.displaylinfo();

// create an object of Language class
Language |1 = new Language();
11.displayInfo();
}
}

Output:

Java Programming Language
Common English Language
Common English Language

Program16:

Write a JAVA program that describes exception handling mechanism

//program to handle ArithmeticException-
import java.util.Scanner;

public class Test2 {
public static void main(String[] args) {

int num1, num?2, div=0;

Scanner scan = new Scanner(System.in);
System.out.print("Enter first number(dividend): ");
num1 = scan.nextInt();

System.out.print("Enter second number(divisor): ");
num2 = scan.nextint();

try {
div=num1l/ num2;
} catch (ArithmeticException e) {
System.out.printin("An arithmetic exception occurred.");

}

System.out.printin("result: " + div);




System.out.printin("After catch block");
}
}

Outputl:

Enter first number(dividend): 34
Enter second number(divisor): 2
result: 17

After catch block

Output2:

Enter first number(dividend): 34
Enter second number(divisor): 0
An arithmetic exception occurred.
result: 0

After catch block

Program17:

Write a JAVA program lllustrating Multiple catch clauses

import java.util.Scanner;
import java.util.InputMismatchException;

public class ExceptionHandlingExample {
public static void main(String[] args) {
Scanner scanner = new Scanner(System.in);

try {
// Code that might throw an exception
System.out.print("Enter a number: ");
int number = scanner.nextInt();

int result = 10 / number;
System.out.printin("Result: " + result);
} catch (ArithmeticException e) {
// Catch block to handle ArithmeticException
System.out.printin("Error: Cannot divide by zero.");
} catch (InputMismatchException e) {
// Catch block to handle InputMismatchException
System.out.printin("Error: Please enter a valid integer.");
}Hinally {
// Code that will always execute, regardless of exceptions
scanner.close();
System.out.printin("Finally block executed.");




}
}
}

Outputl:

Enter a number: 5
Result: 2
Finally block executed.

Output2:

Enter a number: 0
Error: Cannot divide by zero.
Finally block executed.

Output3:

Enter a number: pavan
Error: Please enter a valid integer.
Finally block executed.

Program18:

Write a JAVA program for creation of Java Built-in Exceptions

import java.util.Scanner;

public class BuiltinExceptionsDemo {
public static void main(String[] args) {
Scanner scanner = new Scanner(System.in);

try {
// 1. NullPointerException
String str = null;
System.out.printin("String length: " + str.length()); // This will throw NullPointerException

} catch (NullPointerException e) {
System.out.printin("Caught NullPointerException: Tried to access a method on a null object.");

}

try {
// 2. ArithmeticException

System.out.print("Enter a number to divide 100 by: ");

int number = scanner.nextint();

int result = 100 / number; // This will throw ArithmeticException if number is 0
System.out.printin("Result: " + result);

} catch (ArithmeticException e) {




System.out.printin("Caught ArithmeticException: Division by zero is not allowed.");

}

try {
// 3. ArraylndexOutOfBoundsException
int[] array = new int[5];
System.out.printin("Array element: " + array[10]); // This will throw
ArraylndexOutOfBoundsException

} catch (ArraylndexOutOfBoundsException e) {
System.out.printin("Caught ArraylndexOutOfBoundsException: Tried to access an index out of
the array's bounds.");

}

try {
// 4. NumberFormatException

System.out.print("Enter a valid number:");

String input = scanner.next(); // Input a non-numeric string to trigger the exception

int num = Integer.parselnt(input); // This will throw NumberFormatException if input is not a
valid integer

System.out.printin("Parsed number: " + num);

} catch (NumberFormatException e) {
System.out.printin("Caught NumberFormatException: Input string is not a valid integer.");

}

try {
// 5. ClassCastException
Object obj = new Object();
String castedString = (String) obj; // This will throw ClassCastException

} catch (ClassCastException e) {
System.out.printin("Caught ClassCastException: Invalid type casting occurred.");

}

scanner.close();

}
}

Output:

Caught NullPointerException: Tried to access a method on a null object.

Enter a number to divide 100 by: 0

Caught ArithmeticException: Division by zero is not allowed.

Caught ArraylndexOutOfBoundsException: Tried to access an index out of the array's bounds.
Enter a valid number: 34.5

Caught NumberFormatException: Input string is not a valid integer.

Caught ClassCastException: Invalid type casting occurred.




Program19:

Write a JAVA program for creation of User Defined Exception

import java.util.Scanner;

// Custom exception class
class InvalidAgeException extends Exception {
public InvalidAgeException(String message) {
super(message);
}
}

public class UserDefinedExceptionDemo {
// Method to validate age
public static void validateAge(int age) throws InvalidAgeException {
if (age < 18) {
// Throw custom exception if age is less than 18
throw new InvalidAgeException("Age is not valid for registration. Must be 18 or older.");
}else {
System.out.printin("Age is valid for registration.");
}
}

public static void main(String[] args) {
Scanner scanner = new Scanner(System.in);

try {
// Taking user input
System.out.print("Enter your age: ");
int age = scanner.nextInt();

// Validate the age using the custom exception
validateAge(age);

} catch (InvalidAgeException e) {
// Handle the custom exception
System.out.printIn("Caught Exception: " + e.getMessage());

}Hinally {
scanner.close();
System.out.printin("Finally block executed.");

}

}
}

Outputl:

Enter your age: 45
Age is valid for registration.




Finally block executed.

Output2:

Enter your age: 3
Caught Exception: Age is not valid for registration. Must be 18 or older.

Finally block executed.

Program20:

Write a JAVA program that creates threads by extending Thread class. First thread display “Good
Morning “every 1 sec, the second thread displays “Hello “every 2 seconds and the third display
“Welcome” every 3 seconds

class GoodMorningThread extends Thread {
public void run() {
try {
while (true) {
System.out.printin("Good Morning");
Thread.sleep(1000); // Sleep for 1 second
}
} catch (InterruptedException e) {
System.out.printIn("GoodMorningThread interrupted.");
}
}
}

// Second thread class
class HelloThread extends Thread {
public void run() {
try {
while (true) {
System.out.printin("Hello");
Thread.sleep(2000); // Sleep for 2 seconds
}
} catch (InterruptedException e) {
System.out.printin("HelloThread interrupted.");

}
}
}

// Third thread class
class WelcomeThread extends Thread {
public void run() {
try {
while (true) {
System.out.printin("Welcome");
Thread.sleep(3000); // Sleep for 3 seconds




}
} catch (InterruptedException e) {
System.out.printin("WelcomeThread interrupted.");
}
}
}

public class MultiThreadDemo {
public static void main(String[] args) {
// Creating thread instances
GoodMorningThread t1 = new GoodMorningThread();
HelloThread t2 = new HelloThread();
WelcomeThread t3 = new WelcomeThread();

// Starting threads
tl.start();
t2.start();
t3.start();

Repeat the same by implementing Runnable

// First Runnable class
class GoodMorningRunnable implements Runnable {
public void run() {
try {
while (true) {
System.out.printin("Good Morning");
Thread.sleep(1000); // Sleep for 1 second
}
} catch (InterruptedException e) {
System.out.printin("GoodMorningRunnable interrupted.");
}
}
}

// Second Runnable class
class HelloRunnable implements Runnable {
public void run() {
try {
while (true) {
System.out.printin("Hello");
Thread.sleep(2000); // Sleep for 2 seconds

}
} catch (InterruptedException e) {




System.out.printin("HelloRunnable interrupted.");
}
}
}

// Third Runnable class
class WelcomeRunnable implements Runnable {
public void run() {
try {
while (true) {
System.out.printin("Welcome");
Thread.sleep(3000); // Sleep for 3 seconds
}
} catch (InterruptedException e) {
System.out.printIn("WelcomeRunnable interrupted.");
}
}
}

public class MultiRunnableDemo {
public static void main(String[] args) {
// Creating instances of Runnable classes
GoodMorningRunnable goodMorningRunnable = new GoodMorningRunnable();
HelloRunnable helloRunnable = new HelloRunnable();
WelcomeRunnable welcomeRunnable = new WelcomeRunnable();

// Creating Thread instances by passing Runnable objects
Thread t1 = new Thread(goodMorningRunnable);

Thread t2 = new Thread(helloRunnable);

Thread t3 = new Thread(welcomeRunnable);

// Starting threads
tl.start();
t2.start();
t3.start();

Program21:

Write a program illustrating is Alive and join ()

class MessageThread extends Thread {
private String message;
private int delay;

public MessageThread(String message, int delay) {
this.message = message;




this.delay = delay;
}

public void run() {
try {
for (inti=0;i<5;i++){
System.out.printin(message);
Thread.sleep(delay); // Sleep for the specified delay
}
} catch (InterruptedException e) {
System.out.printin(message + " interrupted.");
}
}
}

public class ThreadLlifecycleDemo {
public static void main(String[] args) {
// Creating thread instances with different messages and delays
MessageThread t1 = new MessageThread("Thread 1 is running", 1000); // 1 second
MessageThread t2 = new MessageThread("Thread 2 is running", 1500); // 1.5 seconds
MessageThread t3 = new MessageThread("Thread 3 is running", 2000); // 2 seconds

// Starting threads
tl.start();
t2.start();
t3.start();

try {
// Check if threads are alive
System.out.printin("Checking if threads are alive...");
System.out.printin("Thread 1 is alive: " + t1.isAlive());
System.out.printin("Thread 2 is alive: " + t2.isAlive());
System.out.printin("Thread 3 is alive: " + t3.isAlive());

// Wait for threads to complete

tl.join(); // Main thread will wait until t1 finishes
t2.join(); // Main thread will wait until t2 finishes
t3.join(); // Main thread will wait until t3 finishes

System.out.printin("All threads have completed.");
} catch (InterruptedException e) {
System.out.printin("Main thread interrupted.");
}
}
}

Output:

Thread 1 is running




Thread 3 is running
Checking if threads are alive...
Thread 2 is running

Thread 1 is alive: true
Thread 2 is alive: true
Thread 3 is alive: true
Thread 1 is running

Thread 2 is running

Thread 1 is running

Thread 3 is running

Thread 1 is running

Thread 2 is running

Thread 3 is running

Thread 1 is running

Thread 2 is running

Thread 3 is running

Thread 2 is running

Thread 3 is running

All threads have completed.

Program22:

Write a Program illustrating Daemon Threads

class SimpleDaemonThread extends Thread {
public void run() {
try {
while (true) {
System.out.println("Daemon thread is running...");
Thread.sleep(500); // Sleep for 0.5 seconds
}
} catch (InterruptedException e) {
System.out.printin("Daemon thread interrupted.");
}
}
}

public class SimpleDaemonDemo {
public static void main(String[] args) {
// Create and start the daemon thread
SimpleDaemonThread daemonThread = new SimpleDaemonThread();
daemonThread.setDaemon(true); // Set as daemon thread
daemonThread.start();

// Main thread task
System.out.printin("Main thread is doing some work...");

try {




// Main thread sleeps for 2 seconds
Thread.sleep(2000);

} catch (InterruptedException e) {
System.out.printin("Main thread interrupted.");

}

// Main thread ends
System.out.printin("Main thread is done. Exiting...");
}
}

Output:

Main thread is doing some work...
Daemon thread is running...
Daemon thread is running...
Daemon thread is running...
Daemon thread is running...

Main thread is done. Exiting...

Program23:

Write a JAVA program Producer Consumer Problem

public class PrimeProducerConsumer extends Thread {
private static final int BUFFER_SIZE = 100;
private static final int MAX_NUMBER = 100; // Arbitrary upper limit for number generation
private static int turn = 0;
private int[] buffer;
private int nextNumber = 2;

public PrimeProducerConsumer(int[] buffer) {
this.buffer = buffer;
start();

}

// Efficient prime number check
private boolean isPrime(int number) {
if (number <= 1) return false;
if (number == 2) return true;
if (number % 2 == 0) return false;
for (inti=3;i*i<=number;i+=2){
if (number % i == 0) return false;
}

return true;

}

// Produce next prime number
private int nextPrime() {




while (nextNumber <= MAX_NUMBER) {
if (isPrime(nextNumber)) {
return nextNumber++;
}
nextNumber++;
}
return -1; // Signal end of prime number generation

}

public void run() {
while (true) {
synchronized (buffer) {
while (turn !=0) {
try {
buffer.wait();
} catch (InterruptedException e) {
Thread.currentThread().interrupt();
}
}
int prime = nextPrime();
if (prime == -1) break; // End of prime numbers
buffer[0] = prime;
turn = 1;
buffer.notify();
}
}
}

public static void main(String[] args) throws InterruptedException {
int[] buffer = new int[1]; // Single-element buffer to store prime numbers
PrimeProducerConsumer producer = new PrimeProducerConsumer(buffer);

while (true) {
synchronized (buffer) {
while (turn 1= 1) {
buffer.wait();
}
int prime = buffer[0];
if (orime == -1) break; // End of prime numbers
System.out.print(prime + " ");
turn =0;
buffer.notify();




Output:

2357111317192329313741434753596167717379838997

Program24:

Write a JAVA program that import and use the user defined packages

// File: /mypackage/MathOperations.java
package mypackage;

public class MathOperations {
public int add(int a, int b) {
returna +b;

}

public int subtract(int a, int b) {
returna-b;
}
}

// File: Main.java
import mypackage.MathOperations;

public class Main {
public static void main(String[] args) {
MathOperations mathOps = new MathOperations();
int sum = mathOps.add(5, 3);
int difference = mathOps.subtract(5, 3);

System.out.printIin("Sum: " + sum);
System.out.printin("Difference: " + difference);
}
}

Output:

Sum: 8
Difference: 2




Program25:

Without writing any code, build a GUI that display text in label and image in an
ImageView (use JavaFX)

import javafx.application.Application;
import javafx.scene.Scene;

import javafx.scene.control.Label;
import javafx.scene.image.Image;
import javafx.scene.image.ImageView;
import javafx.scene.layout.VBox;
import javafx.stage.Stage;

public class MainApp extends Application {
@Override
public void start(Stage primaryStage) {
// Create a Label with text
Label label = new Label("Hello, JavaFX!"); // Fixed typo in text

// Load an image and create an ImageView

Image image = new Image("file:src/main/resources/image.png"); // Fixed the path separator
ImageView imageView = new ImageView(image);

// Create a VBox layout and add the Label and ImageView
VBox vbox = new VBox(label, imageView); // Fixed the order of arguments

// Create a Scene and set it on the Stage

Scene scene = new Scene(vbox, 400, 300); // Fixed the order of arguments
primaryStage.setScene(scene);

primaryStage.setTitle("JavaFX GUI Example");

primaryStage.show();

}

public static void main(String[] args) {
launch(args);

}

}

Program26:

Build a Tip Calculator app using several JavaFX components and learn how to respond to user
interactions with the GUI

import javafx.application.Application;
import javafx.geometry.Insets;

import javafx.scene.Scene;

import javafx.scene.control.*;

import javafx.scene.layout.GridPane;




import javafx.stage.Stage;
public class TipCalculator extends Application {

@Override
public void start(Stage primaryStage) {
// Create Ul elements
Label billLabel = new Label("Bill Amount:");
TextField billlnput = new TextField();
Label tipLabel = new Label("Tip Percentage:");
ComboBox<Integer> tipComboBox = new ComboBox<>();
Button calculateButton = new Button("Calculate");
Label tipAmountLabel = new Label("Tip Amount:");
Label totalAmountLabel = new Label("Total Amount:");

// Create result labels
Label resultTipAmount = new Label("$0.00");
Label resultTotalAmount = new Label("$0.00");

// Populate ComboBox with tip percentages
tipComboBox.getltems().addAll(5, 10, 15, 20, 25);
tipComboBox.setValue(15); // Default value

// Create GridPane layout
GridPane grid = new GridPane();
grid.setPadding(new Insets(10));
grid.setHgap(10);
grid.setVgap(10);

// Add Ul elements to the grid
grid.add(billLabel, 0, 0);
grid.add(billinput, 1, 0);
grid.add(tipLabel, 0, 1);
grid.add(tipComboBox, 1, 1);
grid.add(calculateButton, 0, 2, 2, 1);
grid.add(tipAmountLabel, 0, 3);
grid.add(resultTipAmount, 1, 3);
grid.add(totalAmountlLabel, 0, 4);
grid.add(resultTotalAmount, 1, 4);

// Set up button action
calculateButton.setOnAction(e -> {
try {
// Get input values
double billAmount = Double.parseDouble(billinput.getText());
int tipPercentage = tipComboBox.getValue();

// Calculate tip and total




double tipAmount = billAmount * tipPercentage / 100.0;
double totalAmount = billAmount + tipAmount;

// Display results
resultTipAmount.setText(String.format("$%.2f", tipAmount));
resultTotalAmount.setText(String.format("$%.2f", totalAmount));

} catch (NumberFormatException ex) {
// Handle invalid input
resultTipAmount.setText("Invalid input");
resultTotalAmount.setText("");

}

1;

// Set up the stage

Scene scene = new Scene(grid, 300, 200);
primaryStage.setTitle("Tip Calculator");
primaryStage.setScene(scene);
primaryStage.show();

}

public static void main(String[] args) {
launch(args);
}
}




