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Sadhu \aswani Istitute of Management Studies lur Girls 
ACADEMIC YEAR 2023-24 

S# Practical List 

1. Fibonacci Seies in ava 

MCAL-SEMESTERI 
|aha Pogramming etieal 

INDEX 

2 Pume Number program in java 

PalindiOme Progtam in java 

4 Factorial Program in ava 

Armstrong number in java 
Generate Random Number in java 

Print Pattern (Right Triangle Star pattern, Left 
Triangle star pattern, pyramid star pattern, 
Diamond Star pattern) 

8. Compare Two object in java 

|9. How to create Object in java 

10. How to print ASCIl value in java 
11. Reverse a number in java 

14.Java Program to find the frequency of each 
element in the array 

reverse order 

array 

Name :vi Prrd, Thocd 

17. Java Program to sort all element of array in 
lascending order 

18 Java Program to sort all element of array in 

descending order 

Due Date Sign/Remarks 

19 Java Program to find 3d largest element 

20 5ep 2 

20 Java Program to find 3 largest elernent 

20 Sep-23 

12. Java Program to find smallest element in array26-Sep-23 

21 Java Program to find largest elerment 

20 Sep-23 

|13.Java Program to copy all element of one array |26-Sep-23 
into another array 

|20-Sep-23 
20 Sep-23 

20 Sep- 23 

20-Sep-23 

|23-Sep-23 

15.Java Program to print the element of an array inj 26-Sep-23 

23-Sep-23 

23-Sep-23 

16.Java Program to print the sum of all items of 26-Sep-23 

23-Sep-23| 

|26-Sep-23 

29-Sep-23 

29-Sep-23 

|29-Sep-23 

29-Sep-23 

29-Sep-23 



|22 Java program to merge array 
23 Write a java program to find length of a string. 04-Oct-23 24 Write a java program to copy one string to another string. 
25 Write a java program to concatenate two 

|strings. 
26 Write a java program to compare two strings 
27 Write a java program to convert lowercase 

string to uppercase. 
28 Write a java program to convert uppercase 

|string to lowercase. 
29 Write a java prOgram to toggle case of each 

character of a string. 

29-Sep-23 GB 

04-0ct-23 

04-Oct-23 

30 Write a java program to find total number of 04-0ct-23 
lalphabets, digits or special character in a string. 

04-Oct-23 

31 Write a java program to count total number of04-Oct-23 
vowels and consonants in a string. 

04-Oct-23 

32 Write a java program to count total number of 04-Oct-23 
words in a string. 

39 Design java application using Collection in java 
such as Array List, Link List 

04-Oct-23 

35 Write a java program to find reverse of a string. 04-Oct-23 

40 Design a and implement JDBC applications. 

04-0ct-23 

|34 Write a java program to check whether a string 04-Oct-23 
is palindrome or not. 

|41 Design and implement servlet applications. 

|35 Write a java program to reverse order of words 04-Oct-23 
lin a given string. 

|42 Design and implement JSP applications 

36 Write a java program to find first occurrence of 04-0ct-23 
la character in a given string. 

43 Design GUI based java application using AWT, 
Swing with Event Handling. 

37 Write a java program to find last occurrence of 04-0ct-23 
la character in a given string. 

38 Test any five of standard exception and user 11-Oct-23 

Defined Custom Exceptions in java 
11-Oct-23 

|16-0ct-23 

|27-0ct-23 GB 

01-Nov-23 

B 

04-Nov-23| 

44 Java Program to Implement Traffic signal using 08-Nov-23 G 
Swings and AWT 



45 Threads creation and design appl1cations by Os-Noy-23 

using Extending the Thread class/ Implementing 
the Runnable Interface. Application of 
multithreading in java. 
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11 

12 

13 

14 
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IT-HL-Data Structure and Algorithm Iracticals 
Lab Assignments 

Demonstrate singly and doubly linked list 

operaions 

ACADEMIC YEAR 2023-24 
MCA I- SEMESTER I 

STACK implementation using Aray with PUSH, PO 

Reverse a string using stuck 

Check for balanced parentheses by using Stacks 

Implement Stack using L inked List 

Prionty Queue 

Demonstration of Lincar Queue, Circular Queue, 

INDEX 

Reverse stack uing queue 

with its operations 

Practical based on binary search tree implementation 

Graph implementation and graph traversals 

Implementation of Hashing 

Practical based on Brute Force technique 

algorithm 

Practical based on Grecdy Algorithm-Prim'sKruskal's 

Practical based on Divide and Conquer Technique 

Binary Search, Tower of Hanoi 

Implementation ofDynamic Programming- LCS, 

Regular Expression Matching 

Rall No 235 

Practical based on backtracking- N Queen's problems 

Due Date Sign with date 
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1609/2023 
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23/09/2023 

28/09/2023 
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05/10/2023 

07/102023 

12/102023 

14102023 t 
19/102023 

2/10/2023 

26/10/2023 

28/10/2023 

02/1/2023 
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Sadhu Vaswani Institute of Management Studies for Giris 
ACADEMIC YEAR 2023-24 

S# Practical List 
1. Fibonacci Series in java 

MCA I- SEMESTER I 
ITIL Java Progranmming - Practical 

INDEX 

2. Prime Number program in java 
3. Palindrome Program in java 
4. Factorial Program in java 
5. Armstrong number in java 

6. Generate Random Number in java 

7. Print Pattern (Right Triangle Star pattern, Left 

Triangle star pattern, pyramid star pattern, 
Diamond Star pattern) 

8. Compare Two object in java 

9. How to create Object in java 

10. How to print ASCIl value in java 
11. Reverse a number in java 

12.Java Program to find smallest element in array 

13.Java Program to copy all element of one array 
into another array 

14. Java Program to find the frequency of each 
element in the array 

NAME ’ Praci suril 4aikJad 
R-NO - 3512 

array 

17.Java Program to sort all element of array in 
ascending order 

18 Java Program to sort all element of array in 
descending order 

19 Java Program to find 3rd largest element 

20 Java Program to find 3rd largest element 

Due Date Sign/Remarks 
20-Sep-23 

21 Java Program to find largest element 

20-Sep-23 

20-Sep-23 

20-Sep-23 

20-Sep-23 

|20-Sep-23 

20-Sep-23 

23-Sep-23 

23-Sep-23 

15.Java Program to print the element of an array in 26-Sep-23 
reverse order 

23-Sep-23 

16. Java Program to print the sum of all items of |26-Sep-23 

23-Sep-23 
|26-Sep-23 

26-Sep-23 

26-Sep-23 

29-Sep-23 

|29-Sep-23 

29-Sep-23 

29-Sep-23 

29-Sep-23 



22 Java program to merge array 

23 Write a java program to find length of a string. 

24 Write a java program to copy one string to 
another string. 

25 Write a java program to concatenate two 
strings. 

26 Write a java program to compare two strings. 

27 Write a java program to convert lowercase 
string to uppercase. 

28 Write a java program to convert uppercase 
string to lowercase. 

29 Write a java program to toggle case of each 
character of a string. 

30 Write a java program to find total number of 

lalphabets, digits or special character in a string. 

29-Sep-23 

04-0ct-23 

04-0ct-23 

04-0ct-23 

38 Test any five of standard exception and user 
Defined Custom Exceptions in java 

04-Oct-23 

04-0ct-23 

31 Write a java program to count total number of 04-Oct-23 

vowels and consonants in a string. 

40 Design a and implement JDBC applications. 

04-Oct-23 

32 Write a java program to count total number of 04-Oct-23 

words in a string. 

41 Design and implement servlet applications. 

04-Oct-23 

33 Write a java program to find reverse of a string. 04-0ct-23 

42 Design and implement JSP applications 

34 Write a java program to check whether a string 04-0ct:23 

is palindrome or not. 

04-0ct-23 

35 Write a java program to reverse order of words 04-0ct-23 

in a given string. 
36 Write a java program to find first occurrence of 04-0ct-23 

a character in a given string. 
37 Write a java program to find last occurrence of 04-0ct-23 

character in a given string. 

39 Design java application using Collection in java 
such as Array List, Link List 

43 Design GUl based java application using AWT, 
Swing with Event Handling. 

11-0ct-23 

11-0ct-23 

16-0ct-23 

27-0ct-23 

01-Nov-23 

04-Nov-23 

44 Java Program to Implement Traffic signal using 08-Nov-23 
Swings and AWT 

GB 

GB 



45 
Threads creation and design applications by 
using Extending the Thread class/ Implementing 

the Runnable Intertace. Application of 
multithreading in java. 

08-Nov-23 



No. 

Sr. Practical 

2 

3 

4 

7 

8 

10 

12 

14 

15 

Sadhu Vaswani Institute of Management Studies for Girls 

IT-1|L- Data Structure and Algorithm Practicals 
Lab Assignments 

Demonstrate singly and doubly linked list 

operations 

ACADEMIC YEAR 2023-24 
MCA |� SEMESTERI 

STACK implementation using Array with PUSH. POP 

Reverse a string using stack 

Check for balanced parentheses by using Stacks 

Implement Stack using Linked List 

Priority Queue 

INDEX 

Demonstration of Linear Queue, Circular Queue. 

Reverse stack using queue 

with its operations 

Practical based on binary search tree implementation 

NAME -> Phati soil Gaiacd 
f.NO ’23512 

Graph implementation and graph traversals 
Implementation of Hashing 
Practical based on Brute Force technique 

algorithm 

Practical based on Greedy Algorithm-Prim's/Kruskal's 

Practical based on Divide and Conquer Technique 
Binary Search. Tower of Hanoi 

Implementation of Dynamic Programming- LCS. 
Regular Expression Matching 
Practical based on backtracking- N Queen's problems 

Due Date Sign with date 

09/09/2023 

16/09/2023 

|21/09/2023 

23/09/2023 

28/09/2023 

30/09/2023 

05/10/2023 
07/102023 

12/10/2023 

14/10/2023 

19/102023 
21/10/2023 

26/102023 

28/10/2023 

02/|12023 
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1.Fibonacci Series in java 
 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1.Fibonacci Series 
 

 

 

 

 
2.Prime Number program in java 

 

 



 

 

3.Palindrome Program in java 
 

 

 
 

4.Factorial Program in java 
 

 
 

 

 

 

 

 

 

 

 

 



6.Armstrong number in java 
 

 
 

7.Generate Random Number in java 
 

 



8.Print Pattern (Right Triangle Star pattern, Left Triangle star pattern, 

pyramid star pattern, Daimond Star pattern) 

 
A. Right Triangle Star pattern 

 

 

B. Left Triangle star pattern. 
 
 



C. pyramid star pattern 
 
 

 
 

D. Daimond Star pattern 
 

 



9.Compare Two object in java 
 

 

10.How to create Object in java 
 



11.How to print ASCII value in java 
 

 

 

 

12.Reverse a number in java. 
 

 
 



13.Java Program to find smallest element in array 
 

 
 

 

14.Program to copy all element of one array into another array 
 

 



15.Java Program to print the element of an array in reverse order: 
 

 

 

16.Java Program to print the element of an array in reverse order 
 

 



17.java program to print the Sum of all items of array 
 

 
 

18.Java Program to sort all elements of array in ascending order. 
 

 



19.Java program to sort all Elements of array in descending order. 
 

 
 

 

 
20.Java Program to find 3rd largest element 
 



 

21.Java Program to find 3rd largest element. 
 

 
 

22.Java Program to find largest element 
 

 



23.Java program to merge array 
 

 

 
 

24.Write a java program to find length of a string. 
 

 



25.Write a java program to copy one string to another string. 
 

 
26.Write a java program to concatenate two strings. 
 

 



27.Write a java program to compare two strings 

 

 
28.Write a java program to convert lowercase string to uppercase. 
 



29.Write a java program to convert uppercase string to lowercase 
 

 

 

30.Write a java program to toggle case of each character of a string. 
 

 



31.Write a java program to find total number of alphabets, digits or special 

character in a string. 
 

 
 

 

32.Write a java program to count total number of vowels and consonants 

in a string. 
 



33.Write a java program to count total number of words in a string. 
 

 

34.Write a java program to find reverse of a string. 
 

 



35.Write a java program to check whether a string is palindrome or not. 
 

 
 

 

36.Write a java program to reverse order of words in a given string. 
 
 



37.Write a java program to find first occurrence of a character in a given 

string. 
 

 

 
38.Write a java program to find last occurrence of a character in a given 

string. 
 
 



39.Test any five of standard exception and user Defined 
Custom Exceptions in java 

a) File not fond exception 
 

 

 

 

 

 
b. NumberFormatExceptionExample 

 

 



c) ArrayIndexOutOfBoundsExceptionExample 
 

 

 

 

 

 
d) NullPointerExceptionExample 

 
 



e) ArithmeticExceptionExample 
 

 

 

f) CustomException Example 
 



40.Design java application using Collection in javasuch as Array 
List, Link List 
 

 

 

 

 



41.Design a and implement JDBC applications. 
 

 

 

 

 

 

 
42.Design a and implement servletapplications. 
 



43.Design and implement JSP applications 

 

 
 

44.Design GUI based java application using AWT, Swing with 

Event Handling.



45. Java Program to Implement Traffic signal using Swings and 
AWT 
 

 

 

 

 

 

45.Threads creation and design applications by using Extending the Thread 

class/ Implementingthe Runnable Interface. Application of multithreading in 

java. 
 

 

 

 

 

 

 

 



Demonstrate singly and doubly linked list 

 
class Node{ 

constructor(element) 

{ 

 
this.element=element; 

this.next=null 

} 

 
} 

 
class LinkedList{ 

constructor() 

{ 

 
this.head=null; 

this.size=0; 

} 

 
add(element) 

 
{ 

 
var node=new Node(element); 

var current; 

if(this.head==null) 

this.head=node; 

else{ 

 
current=this.head; 

while(current.next) 

{ 

 
current=current.next; 

 
} 

 
current.next=node; 

 

 

 
 



} 

 
this.size++; 

 

} 

 
//insert element at position index 

insertAt(element,index) 

{ 

 
if(index<0||index>this.size) 

 
return console.log("please enter valid index"); 

else{ 

var node=new Node(element); 

var current,prev; 

current=this.head; 

if(index==0){ 

node.next=this.head; 

this.head=node; 

} 

 
current=this.head; 

var it=0; 

while(it<index) 

{ 

 
it++; 

prev=current; 

current=current.next; 

 
} 

 
node.next=current; 

prev.next=node; 

} 

 
this.size++; 

 

 



} 

 
//remove an element 

removeFrom(index) 

{ 

 
if(index<0||index<=this.size) 

 
return console.log("please enter the valid index"); 

else{ 

var curr,prev,it=0; 

curr = this.head; 

prev=curr; 

//deleting first element 

if(index ===0){ 

this.head=curr.next; 

 

 

 
} 

 
else{ 

 
while(it<index){ 

it++; 

prev=curr; 

curr=curr.next; 

} 

 
prev.next=curr.next; } 

this.size--; 

} 

 
} 

 
//remove given elment from the list 

removeElement(element) 

{ 

 

 



var current=this.head; 

var prev=null; 

while(current!=null) 
 

{ 
 

if(current.element===element){ 

if(prev==null){ 

this.head=current.next; 
 

} 

 
else{ 

 
prev.next=current.next; 

 
} 

 
this.size--; 

 
return current.element; 

 
} 

 
prev=current; 

current=current.next; 

} 

 
return-1; 

 
} 

 
indexOf(element) 

 
{ 

 
var count=0; 

 
var current=this.head; 

while(current!=null){ 

if(current.element===element) 

return count; 

count++; 

current=current.next; 

 



} 
 

return-1; 
 

} 
 

isEmpty() 

 
{ 

 
return this.size==0; 

 
} 

 
size_of_list() 

 
{ 

 
console.log(this.size); 

 
} 

 
printList() 

 
{ 

 
var curr=this.head; 

var str=""; 

while(curr){ 

str +=curr.element + " " ; 

curr=curr.next; 

} 

 
console.log(str); 

 
} 

 

} 

 
var ll =new LinkedList(); 

console.log(ll.isEmpty()); 

ll.add(10); 

ll.printList(); 

console.log(ll.size_of_list()); 

ll.add(20); 

 



ll.add(30); 

 
ll.add(40); 

 
ll.add(50); 

ll.printList(); 

console.log("is element is remove?"+ll.removeElement(50)); 

ll.printList(); 

console.log("index of 40"+ll.indexOf(40)); 

ll.insertAt(60,2); 

ll.printList(); 

 
console.log("is list empty"+ll.isEmpty()); 

console.log(ll.removeFrom(3)); 

ll.printList(); 

 

 

OUTPUT – 
 

 
(i)Demonstrate Doubly linked list – 

 
class Node { 

constructor(element) { 

this.prev=null 

this.element=element; 

 
 



this.next=null 
 

} 
 

} 

 
class LinkedList{ 

constructor() { 

this.head=null; 

this.size=0; 

}add(element) 

 
var node=new Node(element); 

var current; 

if(this.head==null) 

this.head=node; 

else{ 

 
current=this.head; 

while(current.next) 

{ 

 
current=current.next; 

 
} 

 
current.next=node; 

node.prev=current; 

} 

 
this.size++; 

 
} 

 
insertAt(element,index) 

 
{ 

 
if(index<0|| index> this.size) 

 
return console.log("please enter a valid index:"); 

else 

 



{ 
 

var node=new Node(element); 

var curr, prev; 

curr =this.head; 

if(index==0) 

{ 

 
node.next=this.head; 

this.head=node; 

} 

 
else 

 
{ 

 
curr=this.head; 

var it=0; 

while(it<index) 

{ 

 
it++; 

prev=curr; 

curr=curr.next; 

} 

 
node.next=curr; 

prev.next=node; 

} 

 
this.size++; 

 
} 

 
}removeFrom(index) 

 
{ 

 
if(index<0||index>=this.size) 

 
return console.log("please enter a valid index"); 

 

 



else{ 

 
var curr,prev,it=0; 

curr=this.head; 

prev=curr; 

if(index===0){ 

this.head=curr.next; 

 
}else{ 

while(it<index){ 

it++; 

prev=curr; 

curr=curr.next; 

} 

 
prev.next=curr.next; 

 
} 

 
this.size--; 

 
return curr.element; 

 

} 

 
} 

 
removeElement(element) 

 
{ 

 
var current =this.head; 

var prev=null; 

while(current!=null) 

{ 

 
if(current.element===element){ 

if(prev==9){ 

this.head=current.next; 

 
} 

 

 



else{ 

 
prev.next=current.next; 

 
} 

 
this.size--; 

 
return current.element; 

 
} prev=current 

 
current=current.next; 

 
} 

 
return-1; 

 
} 

 
indexOf(element) 

 
{ 

 
var count=0; 

 
var current=this.head; 

while(current!=null) 

{ 

 
if (current.element===element) 

return count; 

count++; 

current=(current.next); 

} 

 
return-1 

 
} 

 
isEmpty(){ 

 
return this.size==0; 

 
} 

 
size_of_list(){ 

console.log(this.size); 

 



} 

 
printList(){ 

 
var curr=this.head; 

var str=""; 

while(curr){ 

str +=curr.element+" "; 

curr=curr.next; 

} 

 
console.log(str); 

 
} 

 
} 

 
var ll=new LinkedList(); 

 
console.log("is list empty?"+ll.isEmpty()); 

ll.add(10); 

ll.printList(); 

console.log(ll.size_of_list()); 

ll.add(20); 

ll.add(30); 

 
ll.add(40); 

 
ll.add(50); 

ll.printList(); 

console.log("is element removed? "+ll.removeElement(50)); 

ll.printList(); 

console.log("index of 40 "+ll.indexOf(40)); 

ll.insertAt(60,2); 

ll.printList(); 

 
console.log("is empty list "+ll.isEmpty()); 

console.log(ll.removeFrom(3)); 

 



ll.printList(); 

 

 

 

OUTPUT – 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



1. STACK implementation using Array with PUSH, POP operations – 

 

 
class node 

{ 

constructor(element) 

{ 

this.element=element; 

this.next=null; 

} 

} 

class stack 

{ constructor() 

{ 

this.top=null; 

this.size=0; 

} 

push(x) 

{ let temp=new node(); 

if(temp==null) 

{ 

return overflow; 

} 

temp.element=x; 

temp.next=this.top; 

this.top=temp; 

 

} 

isEmpty() 

{ 

return this.top==null; 

} 

peek() 

{ 

if(!this.isEmpty()) 

 
 



{ 

return this.top.element; 

} 

else{ 

return -1; 

} 

} 

pop() 

{ 

if(this.top==null) 

{ 

return underflow; 

} 

this.top=this.top.next; 

} 

display() 

{ 

let temp=this.top; 

while (temp!=null) 

{ 

console.log(temp.element); 

temp=temp.next; 

} 

} 

 

 

} 

let Node=new stack(); 

Node.push(23); 

Node.push(33); 

Node.push(55); 

Node.display(); 

console.log("top element is",Node.peek()); 

Node.pop(); 

Node.pop(); 

 

 
 



Node.display(); 

console.log("top element is",Node.peek()); 

 

 

OUTPUT – 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2. Reverse a string using stack 

 
class Stack{ 

constructor() 

{ 

this.top = null 

} 

 

 

push(element) 

{ 

var node = new newNode(element) 

node.next=this.top 

this.top=node 

} 

 

 

pop() 

var temp = this.top 

var Char = temp.data 

this.top=this.top.next 

temp=null 

return Char 

} 

 

 
reverseString(str) 

{ 

var i = 0 

var reversestr="" 

while(i !=str.length) 

{ 

this.push(str.charAt(i)) 

i++ 

} 

var temp = this.top 

while(temp!=null) 

{ 

 
 



var char 

char=this.pop() 

reversestr += char 

temp=this.top 

} 

return reversestr 

} 

 

 

display() 

{ 

var temp=this.top 

while(temp!=null){ 

console.log(temp.data) 

temp=temp.next 

} 

} 

} 

 

 

class newNode 

{ 

constructor(data,next) 

{ 

this.data=data 

this.next=null 

} 

} 

 

 

const stack = new Stack() 

const string = "Reverse String"; 

const reverse=stack.reverseString(string) 

console.log(`The string is: ${string} \nReverse string is: ${reverse}`) 

 

 

OUTPUT - 
 

 

 
 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3. Check for balanced parentheses by using Stacks 

function areBracketsBalanced(expr) 

{ 

let stack = []; 

for(let i = 0; i < expr.length; i++) 

{ 

let x = expr[i]; 

if (x == '(' || x == '[' || x == '{') 

{ 

stack.push(x); 

continue; 

} 

if (stack.length == 0) 

return false; 

let check; 

switch (x){ 

case ')': 

check = stack.pop(); 

if (check == '{' || check == '[') 

return false; 

break; 

case '}': 

check = stack.pop(); 

if (check == '(' || check == '[') 

return false; 

break; 

case ']': 

check = stack.pop(); 

if (check == '(' || check == '{') 

return false; 

break; 

} 

} 

return (stack.length == 0); 

} 

let expr = "([{}])))"; 

if (areBracketsBalanced(expr)) 

console.log("Balanced "); 

else 

console.log("Not Balanced "); 

 

 



OUTPUT – 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4. Implement Stack using Linked List – 

 
class node 

{ 

constructor(element) 

{ 

this.element=element; 

this.next=null; 

} 

} 

class stack 

{ constructor() 

{ 

this.top=null; 

this.size=0; 

} 

push(x) 

{ let temp=new node(); 

if(temp==null) 

{ 

return overflow; 

} 

temp.element=x; 

temp.next=this.top; 

this.top=temp; 

 
} 

isEmpty() 

{ 

return this.top==null; 

} 

peek() 

{ 

if(!this.isEmpty()) 

{ 

return this.top.element; 

} 

else{ 

return -1; 

} 

 

 

 



} 

pop() 

{ 

if(this.top==null) 

{ 

return underflow; 

} 

this.top=this.top.next; 

} 

display() 

{ 

let temp=this.top; 

while (temp!=null) 

{ 

console.log(temp.element); 

temp=temp.next; 

} 

}} 

let Node=new stack(); 

Node.push(23); 

Node.push(33); 

Node.push(55); 

Node.display(); 

console.log("top element is",Node.peek()); 

Node.pop(); 

Node.pop(); 

Node.display(); 

console.log("top element is",Node.peek()); 

 

OUTPUT – 
 

 

 

 

 



5. Demonstration of Linear Queue, Circular Queue, Priority Queue – 

 

• Linear Queue- 

class linearqueue 

{ 

constructor() 

{ 

this.items =[]; 

this.lenght=-1; 

} 

enqueue(element) 

{ 

this.items.push(element); 

} 

dequeue() 

{ 

if(this.isempty()) 

return "underflow"; 

return this.items.shift(); 

} 

front() 

{ 

if(this.isempty()) 

return "no element in queue"; 

return this.items[0]; 

} 

isempty() 

{ 

return this.items.lenght==-1; 

} 

printQueue() 

{ 

var str = ""; 

for(var i = 0; i < this.items.length; i++) 

str += this.items[i] +" "; 

return str; 

} 

} 

var queue = new linearqueue(); 

console.log(queue.dequeue()); 

 
 



console.log(queue.isempty()); 

queue.enqueue(2); 

queue.enqueue(4); 

console.log("\n Elements in Linear Queue are:"); 

console.log(queue.printQueue()); 

console.log(queue.front()); 

console.log(queue.dequeue()); 

console.log(queue.printQueue()); 

console.log(queue.dequeue()); 

console.log(queue.printQueue()); 

console.log(queue.dequeue()); 

console.log(queue.printQueue()); 

 

 

OUTPUT - 
 

 

 

• Priority Queue – 

 
class QElement 

 
{ 

 
constructor(element,priority) 

 
{ 

 
this.element=element; 

this.priority=priority; 

 

 
} 

 
} 

 

 

 



class PriorityQueue 

 
{ 

 
constructor() 

 
{ 

 
this.items=[]; 

 

 

 
} 

 
enqueue(element,priority) 

 
{ 

 
var qElement=new QElement(element,priority); 

var contain =false; 

for(var i=0;i<this.items.length;i++) 

 
{ if(this.items[i].priority>qElement.priority) 

 
{ 

 
this.items.splice(i,0,qElement); 

contain=true; 

break; 

 
} 

 
} 

 
if(!contain) 

 
{ 

 
this.items.push(qElement); 

 
} 

 
} 

 
dequeue() 

 
{ 

 
if(this.isEmpty()) 

return "underflow"; 

 



return this.items.shift(); 
 

} 

 
Front() 

 
{ 

 
if(this.isEmpty()) 

 
return "no element in queue"; 

return this .items[0]; 

} 

 
Rear() 

 
{ 

 
if(this.isEmpty()) 

 
return "no element in queue"; 

 
return this.items[this.items.length-1]; 

 
} 

 
isEmpty() 

 
{ 

 
return this.items.length==0; 

 
} 

 
printPQueue() 

 
{ 

 
var str=""; 

 
for(var i=0;i<this.items.length;i++) 

str+=this.items[i].element+ " "; 

return str; 

} 

 
} 

 
var priorityQueue=new PriorityQueue(); 

console.log(priorityQueue.isEmpty()); 

 



console.log(priorityQueue.Front()); 

 

 

 
priorityQueue.enqueue("krutika",1); 

priorityQueue.enqueue("nilam",1); 

priorityQueue.enqueue("gauri",3); 

priorityQueue.enqueue("vaishnavi",4); 

priorityQueue.enqueue("diksha",3); 

 

 
console.log(priorityQueue.printPQueue()); 

console.log(priorityQueue.Front().element); 

console.log(priorityQueue.Rear().element); 

console.log(priorityQueue.dequeue().element); 

priorityQueue.enqueue("vaishnavi",2); 

console.log(priorityQueue.printPQueue()); 

 
 

OUTPUT – 
 

 

 

• Circular Queue – 

class CircularQueue 

{ 

constructor(size) 

 

 



{ 

this.data=[]; 

this.size=size; 

this.length=0; 

this.front=0; 

this.rear=-1; 

} 

isEmpty() 

{ 

return (this.length==0) 

} 

enqueue(element) 

{ 

if(this.length>=this.size) 

console.log("full"); 

//rear=(rear+1)%size; 

this.data[(this.rear+1)%this.size] =element;// data[0]=10 

this.length++; 

} 

 

 

print() 

{ 

for(let i=0;i<this.data.length;i++) 

{ 

console.log[this.data[i]]; 

} 

} 

 

 

getfront() 

{ 

if(this.isEmpty()) 

{ 

console.log("no element in circular queue"); 

} 

return this.data[(this.front) % (this.size)]; 

} 

 

 

dequeue() 

{ 

if(this.isEmpty()) 

 

 
 



console.log("no element"); 

const value= this.getfront(); 

this.data[this.front%this.size]=null; 

this.front++; 

this.length--; 

console.log(value); 

} 

} 

cq=new CircularQueue(5); 

cq.enqueue(10); 

cq.enqueue(15); 

cq.enqueue(16); 

cq.enqueue(17); 

cq.enqueue(18); 

console.log("deleted element "); 

cq.dequeue(); 

 
OUTPUT – 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6. Reverse stack using queue – 

class Queue 

{ 

constructor () 

{ 

this.front = null 

this.rear = null 

} 

 

 

insert(ele) 

{ 

 

 

 

var node = new newNode(ele) 

if(this.front==null) 

this.front=node 

else 

this.rear.next=node 

this.rear=node 

} 

push_stack() 

{ 

var temp=this.front 

while(temp!=null) 

{ 

 

 

 

 

 
 

} 

display() 

{ 

top.push(temp.data) 

temp=temp.next 

this.front=this.front.next 

} 

var temp=this.front 

while(temp!=null) 

{ 

console.log(temp.data) 

temp=temp.next 

} 

} 

} 

class Stack 

{ 

 

 



constructor () 

{ 

this.top = null 

} 

 

 

push(ele) 

{ 

var node=new newNode(ele) 

node.next=this.top 

this.top=node 

} 

 

 

pop_add_queue() 

{ 

var temp=this.top 

while(temp!=null) 

{ 

front.insert(temp.data) 

temp=temp.next 

} 

this.top=null 

} 

display() 

{ 

var temp=this.top 

while(temp!=null) 

{ 

console.log(temp.data) 

temp=temp.next 

} 

} 

} 

 

 

class newNode 

{ 

constructor (data, next) 

{ 

this.data = data 

this.next = null 

} 

 

 
 



} 

const top = new Stack() 

const front = new Queue() 

top.push(10) 

top.push(20) 

top.push(30) 

top.push(40) 

top.push(50) 

top.push(60) 

console.log("After PUSH...") 

top.display() 

top.pop_add_queue() 

console.log("After adding to Queue...") 

front.display() 

front.push_stack() 

console.log("After REVERSE...") 

top.display() 

 
OUTPUT – 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



7. Practical based on binary search tree implementation with its operations 

 
class Node 

{ 

constructor(data) 

{ 

this.data = data; 

this.left = null; 

this.right = null; 

} 

} 

class BinarySearchTree 

{ 

constructor() 

{ 

// root of a binary search tree 

this.root = null; 

} 

insert(data) 

{ 

var newNode = new Node(data); 

if(this.root === null) 

this.root = newNode; 

else 

this.insertNode(this.root, newNode); 

} 

insertNode(node, newNode) 

{ 

if(newNode.data < node.data) 

{ 

// if left is null insert node here 

if(node.left === null) 

node.left = newNode; 

else 

// if left is not null recur until 

 
 



 

 

 
} 

else 

{ 

// null is found 

this.insertNode(node.left, newNode); 

if(node.right === null) 

node.right = newNode; 

else 

// if right is not null recur until 

// null is found 

this.insertNode(node.right,newNode); 

} 

} 

remove(data) 

{ 

// root is re-initialized with 

// root of a modified tree. 

this.root = this.removeNode(this.root, data); 

} 

// Method to remove node with a 

// given data 

// it recur over the tree to find the 

// data and removes it 

removeNode(node, key) 

{ 

if(node === null) 

return null; 

else if(key < node.data) 

{ 

node.left = this.removeNode(node.left, key); 

return node; 

} 

// if data to be delete is greater than 

// roots data then move to right subtree 

 

 
 



else if(key > node.data) 

{ 

node.right = this.removeNode(node.right, key); 

return node; 

} 

// if data is similar to the root's data 

// then delete this node 

else 

{ 

// deleting node with no children 

if(node.left === null && node.right === null) 

{ 

node = null; 

return node; 

} 

// deleting node with one children 

if(node.left === null) 

{ 

node = node.right; 

return node; 

} 

else if(node.right === null) 

{ 

node = node.left; 

return node; 

} 

// Deleting node with two children 

// minimum node of the right subtree 

// is stored in aux 

var aux = this.findMinNode(node.right); 

node.data = aux.data; 

 

node.right = this.removeNode(node.right, aux.data); 

return node; 

 

 



} 

} 

// Performs inorder traversal of a tree 

inorder(node) 

{ 

if(node !== null) 

{ 

this.inorder(node.left); 

console.log(node.data); 

this.inorder(node.right); 

} 

} 

preorder(node) 

{ 

if(node !== null) 

{ 

console.log(node.data); 

this.preorder(node.left); 

this.preorder(node.right); 

} 

} 

 

 

postorder(node) 

{ 

if(node !== null) 

{ 

this.postorder(node.left); 

this.postorder(node.right); 

console.log(node.data); 

} 

} 

 

 

findMinNode(node) 

{ 

 

 
 



// if left of a node is null 

// then it must be minimum node 

if(node.left === null) 

return node; 

else 

return this.findMinNode(node.left); 

} 

 

 

// returns root of the tree 

getRootNode() 

{ 

return this.root; 

} 

search(node, data) 

{ 

// if trees is empty return null 

if(node === null) 

return null; 

 

 
// if data is less than node's data 

// move left 

else if(data < node.data) 

return this.search(node.left, data); 

 

 
// if data is more than node's data 

// move right 

else if(data > node.data) 

return this.search(node.right, data); 

 

 

// if data is equal to the node data 

// return node 

else 

return node; 

} 

 

 
 



} 

// create an object for the BinarySearchTree 

var BST = new BinarySearchTree(); 

 

// Inserting nodes to the BinarySearchTree 

BST.insert(15); 

BST.insert(25); 

BST.insert(10); 

BST.insert(7); 

BST.insert(22); 

BST.insert(17); 

BST.insert(13); 

BST.insert(5); 

BST.insert(9); 

BST.insert(27); 

 
 

// 

// 

15 

/ \ 

// 10 25 

// / \ / \ 

// 7 13 22 27 

// / \ / 

// 5 9 17 

 

 

var root = BST.getRootNode(); 

 

 
// prints 5 7 9 10 13 15 17 22 25 27 

console.log("Inorder of given data"); 

BST.inorder(root); 

 

// Removing node with no children 

BST.remove(5); 

 

 

 

 

 
 



// 

// 

15 

/ \ 

// 10 25 

// / \ / \ 

// 7 13 22 27 

// \ / 

// 9 17 
 

var root = BST.getRootNode(); 

console.log("Inorder of given data"); 

// prints 7 9 10 13 15 17 22 25 27 

BST.inorder(root); 

 

// Removing node with one child 

BST.remove(7); 

 
 

// 

// 

15 

/ \ 

// 10 25 

// / \ / \ 

// 9 13 22 27 

// / 

// 17 

 

 

var root = BST.getRootNode(); 

console.log("Inorder of given data"); 

// prints 9 10 13 15 17 22 25 27 

BST.inorder(root); 

 

// Removing node with two children 

BST.remove(15); 

 

// 17 

// / \ 

// 10 25 

 

 
 



// / \ / \ 

// 9 13 22 27 

 

 
var root = BST.getRootNode(); 

console.log("inorder traversal"); 

 

// prints 9 10 13 17 22 25 27 

BST.inorder(root); 

 

console.log("postorder traversal"); 

BST.postorder(root); 

console.log("preorder traversal"); 

BST.preorder(root); 

 

OUTPUT - 
 

 

 

 

 

 

 

 

 

 



8. Graph implementation and graph traversals 

 
class Graph { 

constructor(noOfVertices) 

{  this.noOfVertices = noOfVertices 

this.AdjList = new Map() 

} addVertex(v) 

 
{ this.AdjList.set(v, []) 

 
} addEdge(v, w) 

 
{  this.AdjList.get(v).push(w) 

this.AdjList.get(w).push(v) 

} printGraph() 

 
{ var get_keys = this.AdjList.keys() 

for (var i of get_keys) 

{  var get_values = this.AdjList.get(i) 

var conc = "" 

// iterate over the adjacency list concatenate the values into a string 

for (var j of get_values) 

conc += j + " "; 

console.log(i + " -> " + conc)} 

} bfs(startingNode) 

 
{  var visited = {}; 

var q = new Queue(); 

visited[startingNode] = true; 

q.enqueue(startingNode); 

while (!q.isEmpty()) 

{  var getQueueElement = q.dequeue(); 

console.log(getQueueElement); 

 

 
 



var get_List = this.AdjList.get(getQueueElement); 

for (var i in get_List) { 

var neighbour = get_List[i]; 

if (!visited[neighbour]) { 

visited[neighbour] = true; 

q.enqueue(neighbour); 

}}} 

 
}dfs(startingNode) 

 
{ var visited = {}; 

this.DFS_traversal(startingNode, visited); 

} DFS_traversal(vert, visited) 

 
{  visited[vert] = true; 

console.log(vert); 

var get_neighbours = this.AdjList.get(vert); 

for (var i in get_neighbours) { 

var get_elem = get_neighbours[i]; 

if (!visited[get_elem]) 

this.DFS_traversal(get_elem, visited); 

 
}}} 

 
class Queue{ 

constructor() 

{ this.items = []; 

 
}enqueue(element) 

 
{ this.items.push(element); 

 
}dequeue() 

 
{ if(this.isEmpty()) 

return "Underflow"; 

return this.items.shift(); 

 

 



}isEmpty() 

 
{ return this.items.length == 0;} 

 
}var g = new Graph(6); 

 
var vertices = ['A','B','C','D','E','F']; 

 
for (var i = 0; i < vertices.length; i++) 

 
{ g.addVertex(vertices[i]); 

 
}g.addEdge('A', 'B'); 

 
g.addEdge('A', 'D'); 

 
g.addEdge('A', 'E'); 

 
g.addEdge('B', 'C'); 

 
g.addEdge('D', 'E'); 

 
g.addEdge('E', 'F'); 

 
g.addEdge('E', 'C'); 

 
g.a ddEdge('C', 'F'); 

g.printGraph(); 

console.log("BFS"); 

g.b fs('A'); 

 
console.log("DFS"); 

 
g.dfs('A'); 

 

output: 
 

 

 

 



9. Implementation of Hashing 

 
class HashTable { 

 
constructor() { 

this.table = new Array(10); 

this.size = 0; 

} 

 
 

// private function to convert key to index 

// _ shows that the function is private 

_setKey(key) { 

return key % 10; 

} 

insert(value) { 

const index = this._setKey(value); 

this.table[index] = value; 

this.size++; 

} 

get(key) { 

const target = this._setKey(key); 

return this.table[target]; 

} 

search(value) { 

const index = this._setKey(value); 

if (this.table[index] == value) 

console.log("The value is found at index : ", index); 

else 

console.log("Not found"); 

} 

delete(key) { 

const index = this._setKey(key); 

if (this.table[index]) { 

this.table[index] = []; 

this.size--; 

return true; 

} else { 

return false; 

} 

} 

} 

 

 



const hashExample = new HashTable(); 

// insert 

hashExample.insert(100); 

hashExample.insert(87); 

hashExample.insert(86); 

hashExample.insert(12); 

hashExample.insert(9); 

console.log(hashExample.table); // -> shows the hash table 

// search 

hashExample.search(87); // found 

hashExample.search(10); // not found 

// delete 

hashExample.delete(12); 

 
// showing table after deletion 

console.log(hashExample.table); 

 
 

OUTPUT – 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



10. Practical based on Brute Force technique 

function generate(current, len, chars) 

{ 

if (current.length == len) 

console.log(current); 

if (current.length < len) 

for (var i in chars) { 

generate(current + chars[i], len, chars) 

} 

} 

function brute(chars, min, max) 

{ 

for (var l = min; l <= max; ++l) 

generate("", l, chars); 

} 

brute(['a', 'b', 'c'], 2, 3); 

 

 

 

 

 

OUTPUT – 
 

 

 

 

 

 

 

 

 



11. Practical based on Greedy Algorithm-Prim’s/Kruskal’s algorithm 

 
let V = 5; 

function minKey(key, mstSet) 

{ 

let min = Number.MAX_VALUE, min_index; 

for (let v = 0; v < V; v++) 

if (mstSet[v] == false && key[v] < min) 

min = key[v], min_index = v; 

return min_index; 

} function printMST(parent, graph) 

{  console.log("Edge Weight" + "<br>"); 

for (let i = 1; i < V; i++) 

console.log(parent[i] + " -  " + i + " " + graph[i][parent[i]] + "<br>"); 

} function primMST(graph) 

{ let parent = []; 

let key = []; 

let mstSet = []; 

for (let i = 0; i < V; i++) 

key[i] = Number.MAX_VALUE, mstSet[i] = false; 

key[0] = 0; 

parent[0] = -1; 

for (let count = 0; count < V - 1; count++) 

{  let u = minKey(key, mstSet); 

mstSet[u] = true; 

for (let v = 0; v < V; v++) 

if (graph[u][v] && mstSet[v] == false && graph[u][v] < key[v]) 

parent[v] = u, key[v] = graph[u][v]; 

} printMST(parent, graph); 

} let graph = [ [ 0, 2, 0, 6, 0 ], 

[ 2, 0, 3, 8, 5 ], 

[ 0, 3, 0, 0, 7 ], 

[ 6, 8, 0, 0, 9 ], 

[ 0, 5, 7, 9, 0 ] ]; 

primMST(graph); 

 
 



 

OUTPUT – 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



12. Practical based on Divide and Conquer Technique-Binary Search, 

Tower of Hanoi – 

• Divide and Conquer – 
let iterativeFunction = function(arr,x) 

{ 

let start=0, end=arr.length-1; 

while(start<=end) 

{ 

let mid=Math.floor((start +end/2)); 

if(arr[mid]===x)return true; 

else if(arr[mid<x]) 

start=mid+1; 

else 

end=mid-1; 

} 

return false; 

} 

let arr =[1,3,5,7,8,9,10]; 

let x=5; 

if(iterativeFunction(arr,x,0,arr.length-1)) 

console.log("Element found"); 

else 

console.log("Element not found"); 

x=6; 

if(iterativeFunction(arr,x,0,arr.length-1)) 

console.log("Element found"); 

else 

console.log("Element not found"); 

x=7; 

if(iterativeFunction(arr,x,0,arr.length-1)) 

console.log("Element found"); 

else 

console.log("Element not found"); 
 

OUTPUT – 

 

• Tower of Hanoi – 

function towerofHanoi(n, from_rod, to_rod, aux_rod) 

{ 

if(n==0) 

{return;} 

towerofHanoi(n-1, from_rod, aux_rod, to_rod); 

console.log("Move disk " + n + " from rod " + from_rod + " to rod " + to_rod); 

 

 



towerofHanoi (n-1, aux_rod, to_rod, from_rod); 

} 

var N=5; 

towerofHanoi(N,'A','C','B'); 

OUTPUT – 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



13. Implementation of Dynamic Programming- LCS, Regular Expression 

Matching – 

• LCS – 

/* A Top-Down DP implementation of LCS problem */ 

 
 

/* Returns length of LCS for X[0..m-1], Y[0..n-1] */ 

function lcs(X, Y, m, n, dp) 

{ 

if (m == 0 || n == 0) 

return 0; 

if (X[m - 1] == Y[n - 1]) 

return dp[m][n] = 1 + lcs(X, Y, m - 1, n - 1, dp); 

 
 

if (dp[m][n] != -1) { 

return dp[m][n]; 

} 

return dp[m][n] = Math.max(lcs(X, Y, m, n - 1, dp), 

lcs(X, Y, m - 1, n, dp)); 

} 

 

 

/* Driver code */ 

 
 

let X = "AGGTAB"; 

let Y = "GXTXAYB"; 

 
let m = X.length; 

let n = Y.length; 

let dp = new Array(m + 1); 

for(let i = 0; i < m + 1; i++) 

{ 

dp[i] = new Array(n + 1).fill(-1); 

} 

console.log("Length of LCS is " + lcs(X, Y, m, n, dp)); 

 
 

// This code is contributed by shinjanpatra 

 

 

OUTPUT - 
 

 

 
 



 
 

 

• Regular Expression Matching 

function myFunction() { 

 
 

// input string 

let str = "Please visit gfG!"; 

 
 

// replacing with modifier i 

let txt = str.replace(/gfg/i, "geeksforgeeks"); 

 

 

console.log(txt); 

} 

myFunction(); 

 

 

 

OUTPUT – 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



14. Practical based on backtracking-N Queen’s Problems 

 

 
<script> 

const N = 4 

 

function printSolution(board) 

{ 

for(let i = 0; i < N; i++) 

{ 

for(let j = 0; j < N; j++) 

{ 

if(board[i][j] == 1) 

document.write("Q ") 

else 

 

 
} 

 

 
document.write(". ") 

document.write("</br>") 

} 

} 
 

 

function isSafe(board, row, col) 

{ 

 

 
// Check this row on left side 

for(let i = 0; i < col; i++){ 

if(board[row][i] == 1) 

return false 

} 

 

 
for (i = row, j = col; i >= 0 && j >= 0; i--, j--)if (board[i][j]) 

 

 
 



return false 

 

 
for (i = row, j = col; j >= 0 && i < N; i++, j--) 

if (board[i][j]) 

return false 
 

 

return true 

} 
 

 

function solveNQUtil(board, col){ 

 

 
if(col >= N) 

return true 

for(let i=0;i<N;i++){ 

 

if(isSafe(board, i, col)==true){ 

 

 
// Place this queen in board[i][col] 

board[i][col] = 1 

 

// recur to place rest of the queens 

if(solveNQUtil(board, col + 1) == true) 

return true 

board[i][col] = 0 

} 

} 
 

 

} 

 

 
function solveNQ(){ 

 

 

 



let board = [ [0, 0, 0, 0], 

[0, 0, 0, 0], 

[0, 0, 0, 0], 

[0, 0, 0, 0] ] 

 

 
if(solveNQUtil(board, 0) == false){ 

document.write("Solution does not exist") 

return false 

} 
 

 

printSolution(board) 

return true 

} 

solveNQ() 

</script> 

 

 

 

Output:- 
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1)Fibonacci Series  

  

  

  

2) Prime Number   

  

  

3) Palindrome Program   

  

  

4) Factorial Program   

  
  



 

 

 

  

 

  

5) Armstrong Number  

  

  

      6) Generate Random  Number in java   
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12)Java program to find smallest element in array  

13)Java Program to copy all element of one array into another array   

  

  

  

  

  

  

  

  
  

  

  
  
  



 

 

 

  

  

 

  

16)java program to print the Sum of  all items of 

array   public class SumOfArray {        public static 

void main(String[] args) {     

        //Initialize array             

int [] arr = new int [] {1, 2, 3, 4, 5};           

int sum = 0;     

14) Java   Program   to   find   the   frequency   of   each   element   in   the   array   

  
  
15) Java Program to print the element of an array in reverse order   

  
  

  
  



 

 

 

        //Loop through the array to calculate sum of elements           

for (int i = 0; i < arr.length; i++) {               sum = sum + arr[i];     

        }     

        System.out.println("Sum of all the elements of an array: " + sum);     

    }     

}     

   
      
   

17.Java program to sort all Elements of array  in ascending 

order:   

public class SortAsc {          public static void 

main(String[] args) {                  //Initialize 

array               

 int [] arr = new int [] {5, 2, 8, 7, 1};              

int temp = 0;            



 

 

 

        //Displaying elements of original array       

        System.out.println("Elements of original array: ");             

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

            System.out.print(arr[i] + " ");       

        }       

               

        //Sort the array in ascending order             for (int i = 0; 

i < arr.length; i++) {                  for (int j = i+1; j < arr.length; 

j++) {                     if(arr[i] > arr[j]) {                        temp = 

arr[i];                        arr[i] = arr[j];                        arr[j] = 

temp;       

               }        

            }        

        }       

             

        System.out.println();            

        //Displaying elements of array after sorting       

        System.out.println("Elements of array sorted in ascending order: ");             for (int i = 0; i < 

arr.length; i++) {        

            System.out.print(arr[i] + " ");       

        }       

    }       

}       

18) Java program to sort all Elements of array  in  descending 

order:   

public class SortDsc {          public static 

void main(String[] args) {           



 

 

 

        //Initialize array              

  int [] arr = new int [] {5, 2, 8, 7, 1};              

int temp = 0;       

               

        //Displaying elements of original array              

System.out.println("Elements of original array: ");             for  

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

            System.out.print(arr[i] + " ");       

        }       

               

        //Sort the array in descending order             

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

(int j = i+1; j < arr.length; j++) {                     

if(arr[i] < arr[j]) {                         temp = arr[i];                         

arr[i] = arr[j];                        arr[j] = temp;       

               }        

            }        

        }       

               

        System.out.println();       

               

        //Displaying elements of array after sorting              System.out.println("Elements of array 

sorted in descending order: ");             for (int i = 0; i < arr.length; i++) {        

            System.out.print(arr[i] + " ");       

        }       

    }       



 

 

 

}       

19) java program to find 3rd largest no. public class 

ThirdLargestInArray{   public static int 

getThirdLargest(int[] a, int total){   int temp;   for  

(int i = 0; i < total; i++)      

        {               for (int j = i + 1; j < 

total; j++)      

            {                   if  

(a[i] > a[j])      

                {                       

temp = a[i];                       

a[i] = a[j];                       

a[j] = temp;     

                }     

            }           }          

return a[total-3];     

}     

public static void main(String args[]){   

int a[]={1,2,5,6,3,2};   int 

b[]={44,66,99,77,33,22,55};     

System.out.println("Third Largest: "+getThirdLargest(a,6));   System.out.println("Third Largest:  

"+getThirdLargest(b,7));     

}}     

20) java program to find 2nd Largest number: 

public class SecondLargestInArray{   public static int 

getSecondLargest(int[] a, int total){   int temp;   for  



 

 

 

(int i = 0; i < total; i++)      

        {               for (int j = i + 1; j < 

total; j++)      

            {                   if  

(a[i] > a[j])      

                {                       

temp = a[i];                       

a[i] = a[j];                       

a[j] = temp;     

                }     

            }           }          

return a[total-2];     

}     

public static void main(String args[]){   

int a[]={1,2,5,6,3,2};   int 

b[]={44,66,99,77,33,22,55};     

System.out.println("Second Largest: "+getSecondLargest(a,6));     

System.out.println("Second Largest: "+getSecondLargest(b,7));     

}}     

   

21) Java Program to find largest element 

public class LargestInArray{   public static int 

getLargest(int[] a, int total){   int temp;   for  

(int i = 0; i < total; i++)      

        {               for (int j = i + 1; j  



 

 

 

<total;j++)      

            {                   

if(a[i] > a[j])      

                {                       

temp = a[i];                       

a[i] = a[j];                       

a[j] = temp;     

                }     

            }           }          

return a[total-1];     

}     

public static void main(String args[]){   

int a[]={1,2,5,6,3,2};   int 

b[]={44,66,99,77,33,22,55};     

System.out.println("Largest: "+getLargest(a,6));     

System.out.println("Largest: "+getLargest(b,7));     

}}     

   

OUTPUT;17,18,19,20,21   



 

 

 

    



 

 

 

22) Java program to merge array  

import java.util.Arrays;   

public class MergeArrays {     public  

static void main(String[] args) {         //  

Two arrays to be merged         int[] array1  

= {1, 2, 3, 4};         int[] array2 = {5, 6, 7,  

8};   

        // Merged array           

int[] mergedArray = mergeArrays(array1, array2);  

        // Display the merged array   

        System.out.println("Array 1: " + Arrays.toString(array1));   

        System.out.println("Array 2: " + Arrays.toString(array2));   

        System.out.println("Merged Array: " + Arrays.toString(mergedArray));   

    }   

    public static int[] mergeArrays(int[] array1, int[] array2) {         

int length1 = array1.length;         int length2 = array2.length;   

        // Create a new array to store the merged elements         

int[] mergedArray = new int[length1 + length2];   

   

        // Copy elements from the first array   

        System.arraycopy(array1, 0, mergedArray, 0, length1);   

        // Copy elements from the second array   



 

 

 

        System.arraycopy(array2, 0, mergedArray, length1, length2);          

return mergedArray;   

    }  

}   

23) Write a java program to find length of a string import 

java.util.Scanner;   

public class StringLength {     public 

static void main(String[] args) {   

        Scanner scanner = new Scanner(System.in);   

        // Input a string from the user   

        System.out.print("Enter a string: ");   

        String inputString = scanner.nextLine();   

        // Find and display the length of the string         

int length = findStringLength(inputString);   

        System.out.println("Length of the string: " + length);   

   

        scanner.close();   

    }   

   

    public static int findStringLength(String str) {   

        // Using the length() method of the String class to find the length         

return str.length();   

    }   

}   

24)Write a java program to copy one string to 

another string.   



 

 

 

import java.util.Scanner;  public class 

CopyStringUsingPlus {     public static 

void main(String[] args) {          

Scanner scanner = new 

Scanner(System.in);   

   

        // Input a string from the user   

        System.out.print("Enter a string: ");   

        String originalString = scanner.nextLine();   

        // Copy the string using the + operator   

        String copiedString = copyStringUsingPlus(originalString);   

        // Display the copied string   

        System.out.println("Original String: " + originalString);   

        System.out.println("Copied String (using + operator): " + copiedString);          

scanner.close();   

    }   

    public static String copyStringUsingPlus(String original) {   

        // Using the + operator to concatenate the original string with an empty string         return 

original + "";   

    }   

}   

25) Write a java program to concatenate two strings.   

import java.util.Scanner;  public class 

ConcatenateStrings {     public static 

void main(String[] args) {   

         Scanner scanner = new Scanner(System.in);   



 

 

 

        // Input two strings from the user   

        System.out.print("Enter the first string: ");   

        String str1 = scanner.nextLine();   

        System.out.print("Enter the second string: ");   

        String str2 = scanner.nextLine();   

        // Concatenate the two strings using the concat() method   

        String concatenatedString = concatenateStrings(str1, str2);   

        // Display the concatenated string   

        System.out.println("Concatenated String: " + concatenatedString);          

scanner.close();   

    }   

   

    public static String concatenateStrings(String str1, String str2) {         

// Using the concat() method to concatenate the two strings         return 

str1.concat(str2);   

    }   

}   

26) Write a java program to compare two strings. 

import java.util.Scanner;  public class 

CompareStrings {      public static void main(String[] 

args) {   

        Scanner scanner = new Scanner(System.in);   

   

        // Input two strings from the user   

        System.out.print("Enter the first string: ");   

        String str1 = scanner.nextLine();   



 

 

 

   

        System.out.print("Enter the second string: ");   

        String str2 = scanner.nextLine();   

   

        // Compare the two strings and display the result         

int result = compareStrings(str1, str2);          if (result == 

0) {   

            System.out.println("Both strings are equal.");   

        } else if (result < 0) {   

            System.out.println("The first string is lexicographically smaller than the second string.");          

} else {   

            System.out.println("The first string is lexicographically greater than the second string.");   

        }   

   

        scanner.close();   

    }   

   

    public static int compareStrings(String str1, String str2) {   

        // Using the compareTo() method to compare two strings lexicographically         

return str1.compareTo(str2);   

    }   

}   

OUTPUT:22,23,24,25,26   



 

 

 

   
27) Write a java program to convert lowercase string to uppercase . import 

java.util.Scanner;   public class ConvertToLowerToUpper {     public static void 

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

   

        // Prompt the user to enter a lowercase string   

        System.out.print("Enter a lowercase string: ");   

        String lowercaseString = scanner.nextLine();   

   

        // Convert the lowercase string to uppercase   

        String uppercaseString = lowercaseString.toUpperCase();   

   

        // Display the result   

        System.out.println("Uppercase string: " + uppercaseString);   

   

        // Close the scanner to avoid resource leaks         scanner.close();   



 

 

 

    }   

}   

28) Write a java program to convert uppercase string 

to lowercase.  

 import java.util.Scanner;  public class 

UpperToLowerConverter {     public static 

void main(String[] args) {   

        Scanner scanner = new Scanner(System.in);   

        // Prompt the user to enter an uppercase string   

        System.out.print("Enter an uppercase string: ");   

        String upperCaseString = scanner.nextLine();   

        // Convert the string to lowercase   

        String lowerCaseString = upperCaseString.toLowerCase();   

        // Display the converted string   

        System.out.println("Converted to lowercase: " + lowerCaseString);   

        // Close the scanner         scanner.close();   

    }   

}   

29) Write a java program to toggle case of each           character 

of a string. import java.util.Scanner;   

   

public class ToggleCase {     public static void 

main(String[] args) {   

        Scanner scanner = new Scanner(System.in);   

        // Prompt the user to enter a string   

        System.out.print("Enter a string: ");   

        String inputString = scanner.nextLine();   

        // Toggle the case of each character in the string   

        String toggledString = toggleCase(inputString);   



 

 

 

        // Display the original and toggled strings   

        System.out.println("Original string: " + inputString);   

        System.out.println("Toggled case: " + toggledString);   

   

        // Close the scanner         scanner.close();   

    }    

    // Function to toggle the case of each character in a string     private 

static String toggleCase(String input) {         char[]  

charArray = input.toCharArray();   

   

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

currentChar = charArray[i];   

            // Toggle the case of alphabetic characters             if  

(Character.isUpperCase(currentChar)) {                 charArray[i]  

= Character.toLowerCase(currentChar);             } else if  

(Character.isLowerCase(currentChar)) {                 charArray[i]  

= Character.toUpperCase(currentChar);   

            }   

            // Ignore non-alphabetic characters   

        }   

   

        // Return the toggled string         return 

new String(charArray);   

    }   

}   

30) Write a java program to find total number of        

alphabets, digits or special character in a string. import 

java.util.Scanner;  public class CharacterCount{     public 

static void main(String[] args) {   

        Scanner scanner = new Scanner(System.in);   

        // Prompt the user to enter a string   

        System.out.print("Enter a string: ");   

        String inputString = scanner.nextLine();   

        // Call the function to count characters         countCharacters(inputString);  

        // Close the scanner         scanner.close();   



 

 

 

    }    

    // Function to count alphabets, digits, and special characters     

private static void countCharacters(String input) {         int 

alphabetCount = 0;         int digitCount = 0;         int specialCharCount 

= 0;   

        for (char ch : input.toCharArray()) {             

if (Character.isLetter(ch)) {                 

alphabetCount++;             } else if 

(Character.isDigit(ch)) {                 digitCount++;   

            } else {   

                specialCharCount++;   

            }   

        }    

        // Display the counts   

        System.out.println("Alphabet count: " + alphabetCount);   

        System.out.println("Digit count: " + digitCount);   

        System.out.println("Special character count: " + specialCharCount);   

    }   

}   

31) Write a java program to count total number of  

vowels and consonants in a string.  import 

java.util.Scanner;  public class VowelConsonantCount 

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

        Scanner scanner = new Scanner(System.in);   

   

        // Prompt the user to enter a string   

        System.out.print("Enter a string: ");   



 

 

 

        String inputString = scanner.nextLine();   

   

        // Call the function to count vowels and consonants         

countVowelsAndConsonants(inputString);   

   

        // Close the scanner         scanner.close();   

    }    

    // Function to count vowels and consonants      private static void 

countVowelsAndConsonants(String input) {         int vowelCount = 0;         

int consonantCount = 0;   

   

        // Convert the input string to lowercase for case-insensitive counting         input 

= input.toLowerCase();   

   

        for (char ch : input.toCharArray()) {             // Check if the character 

is an alphabet             if (Character.isAlphabetic(ch)) {                  

// Check if the alphabet is a vowel                 if (ch == 'a' || ch == 'e'  

|| ch == 'i' || ch == 'o' || ch == 'u') {                     vowelCount++;   

                } else {                     consonantCount++;   

                }   

            }   

        }    

        // Display the counts   

        System.out.println("Vowel count: " + vowelCount);   

        System.out.println("Consonant count: " + consonantCount);   



 

 

 

    }   

}   

32 Write a java program to count total number of words 

in a string.  

 import java.util.Scanner;  public class 

WordCount{     public static void 

main(String[] args) {   

        Scanner scanner = new Scanner(System.in);   

        // Prompt the user to enter a string   

        System.out.print("Enter a string: ");   

        String inputString = scanner.nextLine();   

        // Call the function to count words         int wordCount 

= countWords(inputString);   

        // Display the word count   

        System.out.println("Total number of words: " + wordCount);   

        // Close the scanner         scanner.close();   

    }    

   // Function to count words in a string     private 

static int countWords(String input) {         if (input 

== null || input.trim().isEmpty()) {             return 0;   

        }    

        String[] words = input.split("\\s+");         return 

words.length;   

    }   

}   



 

 

 

   

OUTPUT:27,28,29,30.31.32   

   
   

   

   

33) Write a java program to find reverse of a string.     

 import java.util.Scanner;   

   

public class ReverseString{     public 

static void main(String[] args) {   

        Scanner scanner = new Scanner(System.in);   

        // Prompt the user to enter a string   

        System.out.print("Enter a string: ");   

        String inputString = scanner.nextLine();   

        // Call the function to reverse the string   

        String reversedString = reverseString(inputString);   



 

 

 

        // Display the reversed string   

System.out.println("Reversed string: " + reversedString);   

   

        // Close the scanner         

scanner.close();   

    }    

    // Function to reverse a string     private static 

String reverseString(String input) {         char[] 

charArray = input.toCharArray();   

        int start = 0;         int end = 

charArray.length - 1;   

        // Swap characters from start to end         

while (start < end) {             char temp = 

charArray[start];             charArray[start] = 

charArray[end];             charArray[end] = 

temp;             start++;             end--;   

        }    

        // Create a new string from the reversed char array         

return new String(charArray);   

    }   

}   

34) Write a java program to check whether a string     is 

palindrome or not.  import java.util.Scanner;  public class 

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

{          

Scanner scanner = new Scanner(System.in);   



 

 

 

   

// Prompt the user to enter a string   

        System.out.print("Enter a string: ");   

        String inputString = scanner.nextLine();   

   

        // Check if the string is a palindrome         boolean isPalindrome 

= checkPalindrome(inputString);   

   

        // Display the result         if 

(isPalindrome) {   

            System.out.println("The string is a palindrome.");   

        } else {   

            System.out.println("The string is not a palindrome.");   

        }   

   

        // Close the scanner         scanner.close();   

    }    

    // Function to check if a string is a palindrome     private static 

boolean checkPalindrome(String str) {   

        // Remove spaces and convert to lowercase for case-insensitive comparison         str 

= str.replaceAll("\\s", "").toLowerCase();   

          int left = 0;         int right 

= str.length() - 1;   

   

while (left < right) {             if  



 

 

 

(str.charAt(left) != str.charAt(right)) {                 return 

false;   

            }             

left++;             right--;   

        }   

   

        return true;   

    }   

}   

35) Write a java program to reverse order of 

words  in a given string.  import 

java.util.Scanner;   

   

public class ReverseWords {     public static 

void main(String[] args) {   

        Scanner scanner = new Scanner(System.in);   

        // Prompt the user to enter a string   

        System.out.print("Enter a string: ");   

        String inputString = scanner.nextLine();   

        // Reverse the order of words   

        String reversedString = reverseWords(inputString);   

        // Display the reversed string   

        System.out.println("Reversed order of words: " + reversedString);   

        // Close the scanner         scanner.close();   

    }   

   



 

 

 

    // Function to reverse the order of words in a string     private 

static String reverseWords(String input) {   

        // Split the string into words   

        String[] words = input.split("\\s+");   

        // Reverse the order of words   

        StringBuilder reversedStringBuilder = new StringBuilder();         for 

(int i = words.length - 1; i >= 0; i--) {             

reversedStringBuilder.append(words[i]).append(" ");   

        }    

        // Remove the trailing space         return reversedStringBuilder.toString().trim();   

    }   

}   

36 ) Write a java program to find first occurrence of       a 

character in a given string.  

 import java.util.Scanner; public class 

FirstOccurrence {     public static void 

main(String[] args) {   

        Scanner scanner = new Scanner(System.in);   

        // Prompt the user to enter a string   

        System.out.print("Enter a string: ");   

        String inputString = scanner.nextLine();   

        // Prompt the user to enter a character   

        System.out.print("Enter a character to find its first occurrence: ");         char 

targetChar = scanner.next().charAt(0);  

        // Find the first occurrence of the character         int firstOccurrence  



 

 

 

= findFirstOccurrence(inputString, targetChar);   

        // Display the result         if  

(firstOccurrence != -1) {   

            System.out.println("First occurrence of '" + targetChar + "' is at index: " + firstOccurrence);   

        } else {   

            System.out.println("The character '" + targetChar + "' is not found in the string.");   

        }    

      // Close the scanner         scanner.close();   

    }   

    // Function to find the first occurrence of a character in a string     

private static int findFirstOccurrence(String str, char target) {         

for (int i = 0; i < str.length(); i++) {             if (str.charAt(i) == target) 

{                 return i;   

            }   

        }   

        return -1; // Character not found   

    }   

}   

37)  Write a java program to find last occurrence of        a 

character in a given string.   

import java.util.Scanner; public class 

LastOccurrence {     public static void 

main(String[] args) {          

Scanner scanner = new Scanner(System.in);   

       // Prompt the user to enter a string   

        System.out.print("Enter a string: ");   



 

 

 

        String inputString = scanner.nextLine();  

        // Prompt the user to enter a character   

        System.out.print("Enter a character to find its last occurrence: ");         char targetChar 

= scanner.next().charAt(0);  

        // Find the last occurrence of the character         int lastOccurrence = 

findLastOccurrence(inputString, targetChar);   

        // Display the result         if  

(lastOccurrence != -1) {   

            System.out.println("Last occurrence of '" + targetChar + "' is at index: " + lastOccurrence);          

} else {   

            System.out.println("The character '" + targetChar + "' is not found in the string.");   

        }  

        // Close the scanner         scanner.close();   

    }  

    // Function to find the last occurrence of a character in a string     private 

static int findLastOccurrence(String str, char target) {         for  

(int i = str.length() - 1; i >= 0; i--) {             if (str.charAt(i) == target)  

{                 return i;   

            }   

        }   

        return -1; // Character not found   

    }   

}   

OUTPUT:   



 

 

 

   
   

38) Test any five of standard exception and 

user Defined Custom Exceptions in java  

import java.util.Scanner;   

   

// Custom Exception   

class NegativeNumberException extends Exception {     public 

NegativeNumberException(String message) {         

super(message);   

    }  }   

   

public class ExceptionExample {     public 

static void main(String[] args) {   

        Scanner scanner = new Scanner(System.in);   



 

 

 

   

        // Standard Exception 1: ArithmeticException   

        try {             int result = 10 / 0;  // Division 

by zero   

        } catch (ArithmeticException e) {   

            System.out.println("Standard Exception 1 - ArithmeticException: " + e.getMessage());   

        }   

   

        // Standard Exception 2: ArrayIndexOutOfBoundsException   

        try {             int[] arr = new int[5];             int value 

= arr[10];  // Index out of bounds   

        } catch (ArrayIndexOutOfBoundsException e) {   

            System.out.println("Standard Exception 2 - ArrayIndexOutOfBoundsException: " + 

e.getMessage());   

        }   

   

        // Standard Exception 3: NullPointerException   

        try {   

            String str = null;             int length = str.length();  // Accessing a 

method on null object   

        } catch (NullPointerException e) {   

            System.out.println("Standard Exception 3 - NullPointerException: " + e.getMessage());   

        }   

   

// Standard Exception 4: NumberFormatException   

        try {   

            String str = "abc";             int num = Integer.parseInt(str);  //  



 

 

 

Parsing a non-numeric string   

        } catch (NumberFormatException e) {   

            System.out.println("Standard Exception 4 - NumberFormatException: " + e.getMessage());   

        }   

   

        // Standard Exception 5: IllegalArgumentException   

        try {   

            int age = readAgeFromUser();             if (age < 0) {                 throw new 

IllegalArgumentException("Age cannot be negative");   

            }   

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

        } catch (IllegalArgumentException e) {   

            System.out.println("Standard Exception 5 - IllegalArgumentException: " + e.getMessage());   

        }    

        // User-Defined Custom Exception   

        try {   

            int number = readNumberFromUser();             if (number < 0) {                 throw 

new NegativeNumberException("Number cannot be negative");   

            }   

            System.out.println("Entered Number: " + number);   

        } catch (NegativeNumberException e) {   

            System.out.println("User-Defined Custom Exception - NegativeNumberException: " + 

e.getMessage());   

}   

// Close the scanner 

scanner.close();   



 

 

 

    }    

    // Method that reads age from the user     private 

static int readAgeFromUser() {   

        Scanner scanner = new Scanner(System.in);         

System.out.print("Enter your age: ");         return 

scanner.nextInt();   

    }    

    // Method that reads a number from the user     private 

static int readNumberFromUser() {   

        Scanner scanner = new Scanner(System.in);         

System.out.print("Enter a number: ");         return scanner.nextInt();   

    }   

}   

39) Design java application using Collection in java         

such as Array List, Link List  

 import java.util.ArrayList; import 

java.util.LinkedList;  import 

java.util.List;  import 

java.util.Scanner;   

   

public class CollectionExample {     

public static void main(String[] args) {   

        List<String> arrayList = new ArrayList<>();   



 

 

 

        List<String> linkedList = new LinkedList<>(); Scanner scanner = new Scanner(System.in);  // 

Adding elements to ArrayList arrayList.add("Apple");         arrayList.add("Banana");         

arrayList.add("Orange");         arrayList.add("Mango");   

   

        // Adding elements to LinkedList         

linkedList.add("Red");         linkedList.add("Green");         

linkedList.add("Blue");         linkedList.add("Yellow");   

   

        // Displaying elements in ArrayList         

System.out.println("Elements in ArrayList:");         

displayElements(arrayList);   

   

        // Displaying elements in LinkedList         

System.out.println("\nElements in LinkedList:");         

displayElements(linkedList);   

   

        // Adding a new element to ArrayList   

        System.out.print("\nEnter a new fruit to add to ArrayList: ");         

String newFruitArrayList = scanner.nextLine();         

arrayList.add(newFruitArrayList);   

   

        // Adding a new element to LinkedList   

        System.out.print("Enter a new color to add to LinkedList: ");   

        String newColorLinkedList = scanner.nextLine(); linkedList.add(newColorLinkedList);   

// Displaying updated elements in ArrayList   

System.out.println("\nUpdated elements in ArrayList:");         

displayElements(arrayList);   



 

 

 

   

        // Displaying updated elements in LinkedList         

System.out.println("\nUpdated elements in LinkedList:");         

displayElements(linkedList);   

   

        // Closing the scanner         

scanner.close();   

    }    

    // Helper method to display elements in a list     private 

static void displayElements(List<String> list) {         for  

(String element : list) {   

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

        }   

        System.out.println();   

    }   

}   

   

   

   

40)  Design a and implement JDBC applications.   

Code :   

import java.sql.*;  

import java.util.*;  class 

Employee{  Connection  

c;    

Statement s;    



 

 

 

Scanner sc = new Scanner (System.in);  

public Employee(){  try{    

Class.forName("com.mysql.cj.jdbc.Driver");    

c =DriverManager.getConnection("jdbc:mysql:///mca1","root","");  

s =c.createStatement();  }catch(Exception e){    

System.out.println(e);    

}    

}  public void 

read(){    

System.out.println("Employee Records are: ");    

System.out.println("Emp_ID\tEmp_Name\tAddress\t\tSalary");   

try{    

PreparedStatement ps=c.prepareStatement("select * from Employee");   

ResultSet rs=ps.executeQuery();  while(rs.next()){    

System.out.println(rs.getInt("emp_no")+"\t"+rs.getString("emp_name")+    

"\t\t"+rs.getString("address")+"\t\t"+rs.getInt("salary"));    

}    

}catch(Exception e){    

System.out.println(e);    

}  }  public void 

insert(){    

System.out.print("Enter your employee no.: "); int id = sc.nextInt();    

System.out.print("Enter name : ");    

String name = sc.next();    

System.out.print("Enter your address : ");    

String address = sc.next();    



 

 

 

System.out.print("Enter your salary : ");  

int salary = sc.nextInt();  try{    

PreparedStatement ps = c.prepareStatement("insert into Employee  

values('"+id+"','"+name+"', '"+address+"', '"+salary+"')");  ps.executeUpdate();    

System.out.println("***Employee record inserted Successfully !!***");    

}catch(Exception e){    

System.out.println(e);    

}    

}  public void 

update(){    

System.out.print("Enter your employee no.: ");  int 

id = sc.nextInt();    

System.out.print("Enter name : ");    

String name = sc.next();    

System.out.print("Enter your address : ");    

String address = sc.next();    

System.out.print("Enter your salary : ");  

int salary = sc.nextInt();  try{    

PreparedStatement ps = c.prepareStatement("update Employee set emp_name =  '"+name+"', 

address = '"+address+"', salary = '"+salary+"' where emp_no = '"+id+"'");  

ps.executeUpdate();    

System.out.println("***Record of employee no : "+id+" updated Successfully !!***");    

}catch(Exception e){    

System.out.println(e);    

}    



 

 

 

}  public void 

delete(){   

System.out.print("Ente

r your employee no.: 

");  int id = 

sc.nextInt();  try{    

PreparedStatement ps = c.prepareStatement("delete from Employee where emp_no =    

'"+id+"'");  ps.executeUpdate();    

System.out.println("***Record of employee no : "+id+" deleted Successfully !!***");    

}catch(Exception e){    

System.out.println(e);    

}    

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

Employee e = new Employee();  Scanner 

sc = new Scanner(System.in);  int ch=10;    

System.out.println("------- Employee Dataset -------");  while(ch!=0){    

System.out.println("\n--------------------------------");    

System.out.print(" 0. Exit\n 1. Read\n 2. Insert\n 3. Update\n 4. Delete\n Enter your  

choice : ");  ch = sc.nextInt();    

System.out.println("--------------------------------");  

switch(ch){  case 1:    

e.read();  

break;  case  

2:    



 

 

 

e.insert();  break;  

case 3:    

e.update();  

break;  case  

4:    

e.delete();  

break;  case 0:  

System.exit(0);  

default:    

System.out.println("Please enter correct option !!");    

} }}}   

   

Output –   

   
   

41) Design a and implement servlet   applications.   

   



 

 

 

   
   

   

   

42) Design and implement JSP applications   

   
   

   

   

   

   

   



 

 

 

   
   
Output:   
   

   

   

43) Design GUI based java application using AWT,      Swing with Event Handling.  package 

calculatorapp; import javax.swing.*; import java.awt.*; import java.awt.event.ActionEvent; 

import java.awt.event.ActionListener;   

   

public class CalculatorApp extends JFrame implements ActionListener {   

    // Components     private final JTextField 

display;     private final JButton[] numberButtons;     

private final JButton[] operationButtons;     

private final JButton equalsButton;     private 

final JButton clearButton;   

   

    // Variables     private double num1, 

num2, result;     private char operator;   



 

 

 

   

    public CalculatorApp() {         // Frame settings         setTitle("Simple 

Calculator");         setSize(300, 400);         

setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);         

setLocationRelativeTo(null);   

   

        // Initialize components         

display = new JTextField();         

display.setEditable(false);   

   

        numberButtons = new JButton[10];         for (int i = 0; i  

< 10; i++) {             numberButtons[i] = new JButton(String.valueOf(i));             

numberButtons[i].addActionListener(this);   

        }   

   

        operationButtons = new JButton[4];         String[] 

operations = {"+", "-", "*", "/"};         for (int i = 0; i < 4; i++) 

{             operationButtons[i] = new JButton(operations[i]);             

operationButtons[i].addActionListener(this);   

        }            

equals

Button 

= new 

JButto

n("=");         

equals

Button.

addAct



 

 

 

ionList

ener(th

is);   

        clearButton = new JButton("C");         clearButton.addActionListener(this);   

        // Set layout         setLayout(new  

BorderLayout());   

        JPanel panel1 = new JPanel(new GridLayout(4, 3));         for 

(int i = 1; i <= 9; i++) {             panel1.add(numberButtons[i]);   

        }   

        panel1.add(numberButtons[0]);         panel1.add(clearButton);   

        JPanel panel2 = new JPanel(new GridLayout(4, 1));         for 

(JButton button : operationButtons) {             panel2.add(button);   

        }   

        JPanel panel3 = new JPanel(new FlowLayout());         panel3.add(display);   

        JPanel panel4 = new JPanel(new FlowLayout());         panel4.add(equalsButton);   

   
        add(panel3, BorderLayout.NORTH);         add(panel1, 

BorderLayout.CENTER);         add(panel2, 

BorderLayout.EAST);         add(panel4,  

BorderLayout.SOUTH);   

    }   

   



 

 

 

    @Override     public void actionPerformed(ActionEvent 

e) {   

        for (int i = 0; i < 10; i++) {             if  

(e.getSource() == numberButtons[i]) {                 display.setText(display.getText() 

+ i);   

            }   

        }   

   

        for (int i = 0; i < 4; i++) {             if (e.getSource() == operationButtons[i]) 

{                 num1 =  

Double.parseDouble(display.getText());                 char[] operations 

= null;                 operator = operations[i];                 

display.setText("");   

            }   

        }   

   

        if (e.getSource() == equalsButton) {             num2 

= Double.parseDouble(display.getText());             switch 

(operator) {                 case '+' -> result = num1 +  

num2;   

                case '-' -> result = num1 - num2;                 case 

'*' -> result = num1 * num2;   

                case '/' -> {                     if (num2 

!= 0) {                         result =  



 

 

 

num1 / num2;   

                    } else {                         

display.setText("Error");                         return;   

                    }   

                }   

            }   

            display.setText(String.valueOf(result));   

        }   

   

        if (e.getSource() == clearButton) {             

display.setText("");             num1 = num2 = result 

= 0;   

        }   

    }   

   

    public static void main(String[] args) {   

        SwingUtilities.invokeLater(() -> {   

            CalculatorApp calculator = new CalculatorApp();             calculator.setVisible(true);   

        });   

    }   

}   

   

Output :   



 

 

 

   

  

44) Java Program to Implement Traffic signal using      

Swings and AWT   

   

   



 

 

 

 

    
  

    

    
    

        

    
    



 

 

 

   

   

   

   

   

   

45) Threads creation and design applications by using 

Extending the Thread class/ Implementing the Runnable 

Interface. Application of   multithreading in java.   

Code  -       

Package srushtiproject; class MultithreadingDemo 

implements Runnable {            public 

void run()   

          {   

              try {   

                     

                  System.out.println(   

                      "Thread " + Thread.currentThread().getId()   

                      + " is running");   

              }   

              catch (Exception e) {   

                     

                  System.out.println("Exception is caught");   

              }}}   

       public class Multithread {          public static 

void main(String[] args)   

          {   

              int n = 8;                for 

(int i = 0; i < n; i++) {   



 

 

 

                  Thread object   

                    = new Thread(new MultithreadingDemo());                 object.start();   

             }}}   

Output  -   
  
   

   
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



 

 

 

  



 

 

 

  

  

Q.1. Demonstrate singly and doubly linked list  

class Node {   

constructor(data) {     

this.data = data;     this.next 

= null;  

  } }  

class SinglyLinkedList {  

  constructor() {     

this.head = null;  

  }  

  append(data) {  

    const newNode = new Node(data);     

if (!this.head) {       this.head = 

newNode;       return;  

    }  

    let current = this.head;     

while (current.next) {  

      current = current.next;  

    }  

    current.next = newNode;  

  }   

print() {  

    let current = this.head;     

while (current) {       

console.log(current.data);  

      current = current.next;  

    }  

  }  

}  

// Example usage of Singly Linked List: 

const singlyList = new SinglyLinkedList(); 

singlyList.append(1); singlyList.append(2); 

singlyList.append(3);  

  

console.log("Singly Linked List:"); singlyList.print();  

  

Output:  

Done] exited with code=0 in 0.146 seconds  

[Running] node "c:\Users\SUNNY S. GAIKWAD\Downloads\ds\DS programs\Q.1singlyll.js"  

Singly Linked List:  

1 

2 

3 



 

 

 

 

  

Doubly linkedlist  

class Node {   

constructor(data) {  

    this.data = data;     

this.prev = null;     this.next 

= null;  

  } }  

class DoublyLinkedList {  

  constructor() {     

this.head = null;     

this.tail = null;  

  }  

  append(data) {  
    const newNode = new Node(data);     

if (!this.head) {       this.head = 

newNode;       this.tail = newNode;  

      return;  

    }  

    newNode.prev = this.tail;     

this.tail.next = newNode;  

    this.tail = newNode;  

  }  

  

  print() {  

    let current = this.head;     

while (current) {       

console.log(current.data);  

      current = current.next;  
    }  

  }  

  printReverse() {     let 

current = this.tail;     

while (current) {  

      console.log(current.data);  

      current = current.prev;  

    }  

  }  

}  

  

// Example usage of Doubly Linked List:  



 

 

 

  

  

const doublyList = new DoublyLinkedList(); 

doublyList.append(1); doublyList.append(2); 

doublyList.append(3);  

  

console.log("\nDoubly Linked List:");  

doublyList.print();  

  

console.log("\nReverse Doubly Linked List:"); 

doublyList.printReverse();  

  

OUTPUT:  

[Done] exited with code=0 in 0.213 seconds  

[Running] node "c:\Users\SUNNY S. GAIKWAD\Downloads\ds\DS programs\tempCodeRunnerFile.js" 

Doubly Linked List:  

1  

2  

3  

  

Reverse Doubly Linked List:  

3  

2  

1  

  

[Done] exited with code=0 in 0.24 seconds  

  

Q.2 STACK implementation using Array with PUSH, POP operations  

class Stack {   

constructor() {     

this.items = [];  

  }  

  // Push operation to add an element to the stack   

push(element) {  

    this.items.push(element);  

  }  

  // Pop operation to remove the top element from the stack   

pop() {     if (this.isEmpty()) {  

      return "Underflow";  

    }  

    return this.items.pop();  

  }  

  



 

 

 

 

  

  // Peek operation to get the top element without removing it   

peek() {  

    if (this.isEmpty()) {       

return "Stack is empty";  
    }  

    return this.items[this.items.length - 1];  

 }  

 // Check if the stack is empty  



 

 

 

  

 isEmpty() {     return 

this.items.length === 0;  

  }  

  

  // Get the size of the stack  

  size() {  

    return this.items.length;  
  }  

  

  // Print the elements of the stack   

print() {  

    console.log(this.items.join(' '));  

  }  

}  

  

// Example usage of the Stack class const 

stack = new Stack();  

  

// Pushing elements onto the stack 

stack.push(1); stack.push(2); 

stack.push(3);  

  

// Printing the stack  

console.log("Stack after push operations:"); stack.print();  

  

// Popping an element from the stack const 

poppedElement = stack.pop();  

console.log("\nPopped Element:", poppedElement);  

// Peek at the top element  

console.log("Top Element (Peek):", stack.peek());  

// Printing the stack after pop operation 

console.log("\nStack after pop operation:"); stack.print();  

  

OUTPUT:  

[Done] exited with code=0 in 0.24 seconds  

[Running] node "c:\Users\SUNNY S. GAIKWAD\Downloads\ds\DS programs\tempCodeRunnerFile.js" Stack 

after push operations:  

1 2 3  

Popped Element: 3  

Top Element (Peek): 2 Stack 

after pop operation:  

1 2  

  

[Done] exited with code=0 i  

  



 

 

 

 

  

  

Q.3 Reverse a string using stack  

class Stack{  
    constructor()  

    {  

        this.top = null  

    }  

  

    push(element)  

    {  

        var node = new newNode(element)  

        node.next=this.top  

        this.top=node  

    }  

  

    pop()     

{  

        var temp = this.top         

var Char = temp.data         

this.top=this.top.next         

temp=null         return 

Char  

    }  

  

    reverseString(str)  

    {  

        var i = 0         var 

reversestr=""  

        while(i !=str.length)  

        {  

            this.push(str.charAt(i))             

i++  

        }  

        var temp = this.top  

        while(temp!=null)  
        {  

            var char             

char=this.pop()             

reversestr += char  

            temp=this.top  

        }  



 

 

 

  

  

        return reversestr     

}  

  

    display()    {        var 

temp=this.top        

while(temp!=null){             

console.log(temp.data)  

            temp=temp.next  

        }  

    }  

}  

  

class newNode  

{  

    constructor(data,next)  

    {  
        this.data=data         

this.next=null  

    }  

}  

  

const stack = new Stack() const string = 

"Reverse String"; const 

reverse=stack.reverseString(string)  

console.log(`The string is:  ${string} \nReverse string is: ${reverse}`)  

OUTPUT:  

The string is:  Reverse String  Reverse 

string is: gnirtS esreveR  

  

  

Q.4 Check for balanced parentheses by using 

Stacks  

function isBalancedParentheses(str) {     

const stack = [];     const 



 

 

 

 

  

openingBrackets = ['(', '[', '{'];     const 

closingBrackets = [')', ']', '}'];  

  

    for (let char of str) {  
        if (openingBrackets.includes(char)) {  

            // If the character is an opening bracket, push it onto the stack             

stack.push(char);  

        } else if (closingBrackets.includes(char)) {  
            // If the character is a closing bracket, check if it matches the top of the stack             

const topOfStack = stack.pop();  

  

            // If the stack is empty or the brackets don't match, the string is not balanced  

            if (!topOfStack || openingBrackets.indexOf(topOfStack) !== closingBrackets.indexOf(char)) {                 

return false;  

            }  

        }  

    }  



 

 

 

 

 

  

    // If the stack is empty, the string is balanced  

    return stack.length === 0;  
}  

  

// Example usage const 

balancedString = "{[()]}";  

const unbalancedString = "{[(])}";  

  

console.log(`Is "${balancedString}" balanced? ${isBalancedParentheses(balancedString)}`); console.log(`Is 

"${unbalancedString}" balanced? ${isBalancedParentheses(unbalancedString)}`);  

  

OUTPUT:  

Is "{[()]}" balanced? true Is 

"{[(])}" balanced? false  

  

  

Q.5 Implement Stack using Linked List  

class node  

{     

constructor(element)  

    {  

        this.element=element;         

this.next=null;  

    }  

} class 

stack  

{  constructor()  

    {         

this.top=null;         

this.size=0;  

    }     

push(x)  

    {   let temp=new node();         

if(temp==null)  



 

 

 

 

        {  

            return overflow;  

        }  

        temp.element=x;         

temp.next=this.top;         

this.top=temp;  
     }  

    isEmpty()  
    {  
        return this.top==null;  

    }     

peek()  

    {         

if(!this.isEmpty())  

        {          return  

this.top.element;     

        }         else{             

return -1;  

        }     }     pop()     

{         

if(this.top==null)  

        {             return 

underflow;  

        }         

this.top=this.top.next;  

    }     

display()  

    {         let 

temp=this.top;         

while (temp!=null)  

        {  

            console.log(temp.element);             

temp=temp.next;  

        }  

    }  

  

}  

let Node=new stack();  

Node.push(23);  

Node.push(33);  



 

 

 

 

 

Node.push(55); 

Node.display();  

console.log("top element is",Node.peek());  

Node.pop();  

Node.pop(); 

Node.display();  

console.log("top element is",Node.peek());  

  

OUTPUT:   

55  

33 23  

top element is 55  

23  

top element is 23  

  

Q.6 Demonstration of Linear Queue, Circular Queue, Priority 

Queue  

Linear queue  

class linearqueue  

{  

    constructor()  

    {         this.items 

=[];        

this.lenght=-1;  

    }  
    enqueue(element)  

    {  

        this.items.push(element);  

    }  

    dequeue()  

    {  

        if(this.isempty())         

return "underflow";           

return this.items.shift();    



 

 

 

 

    }     

front()     {  

        if(this.isempty())  

            return "no element in queue";     

return this.items[0];  

    }  

    isempty()  

    {  

    return this.items.lenght==-1;  

    }  

      

printQueue()  

{  

    var str = "";  

    for(var i = 0; i < this.items.length; i++)         

str += this.items[i] +" ";     return str;  

} }  

var queue = new linearqueue();  

  

console.log(queue.dequeue()); 

console.log(queue.isempty()); queue.enqueue(2); 

queue.enqueue(4); console.log("\n Elements in 

Linear Queue are:"); 

console.log(queue.printQueue()); 

console.log(queue.front()); 

console.log(queue.dequeue());  

console.log(queue.printQueue());  

  

console.log(queue.dequeue()); console.log(queue.printQueue()); 

console.log(queue.dequeue()); console.log(queue.printQueue());  

  

OUTPUT:  

Elements in Linear Queue are:  

2 4   

2  

2  

4   

4  

  

undefined  



 

 

 

 

 

  
  

PRIORITY QUEUE: class 

QElement  

{  

    constructor(element,priority)  

    {  

        this.element=element;  

        this.priority=priority;  

  

    }  
}  

class PriorityQueue  

{  

    constructor()  
    {  

        this.items=[];  

  

    }  
    enqueue(element,priority)  

    {  

        var qElement=new QElement(element,priority);         

var contain =false;  

        for(var i=0;i<this.items.length;i++)  



 

 

 

 

        {   if(this.items[i].priority>qElement.priority)  

            {  

                this.items.splice(i,0,qElement);  

                 contain=true;                 

break;  

            }  

        }  

      

    if(!contain)  

    {  

        this.items.push(qElement);  
    }  

}  

  

dequeue()  
{     if(this.isEmpty())     

return "underflow";     

return this.items.shift();  

}  

Front() {  

    if(this.isEmpty())  

    return "no element in queue";  

    return this .items[0];  

  

}  
Rear() 

{  

    if(this.isEmpty())  

    return "no element in queue";  
    return this.items[this.items.length-1];  

}  

isEmpty()  

{  

    return this.items.length==0;  

}  

printPQueue()  

{  
    var str="";  

    for(var i=0;i<this.items.length;i++)     

str+=this.items[i].element+  " ";     

return str;  



 

 

 

}  

}  

  

var priorityQueue=new PriorityQueue(); 

console.log(priorityQueue.isEmpty());  
console.log(priorityQueue.Front());  

  

priorityQueue.enqueue("srushti",1); 

priorityQueue.enqueue("minal",1); priorityQueue.enqueue("sneha",3);  

priorityQueue.enqueue("madhu",4); 

priorityQueue.enqueue("aditi",3);  

  

console.log(priorityQueue.printPQueue()); 

console.log(priorityQueue.Front().element); 

console.log(priorityQueue.Rear().element); 

console.log(priorityQueue.dequeue().element); 

priorityQueue.enqueue("vaishnavi",2); console.log(priorityQueue.printPQueue());  

  

  

OUTPUT  

true  

no element in queue  

srushti minal sneha aditi madhu  

srushti madhu  

srushti  
minal vaishnavi sneha aditi madhu   

  

CIRCULAR QUEUE:  

class CircularQueue {     constructor(size) {         

this.maxSize = size;         this.queue = new 

Array(size).fill(null);         this.front = -1;         

this.rear = -1;  

    }  

  

    isEmpty() {         return 

this.front === -1;  

    }  



 

 

 

 

  

    isFull() {  

        return (this.front === 0 && this.rear === this.maxSize - 1) || (this.rear === (this.front - 1) 

% (this.maxSize - 1));  

    }  

  

    enqueue(item) {  

        if (this.isFull()) {  

            console.log("Queue is full. Cannot enqueue.");             

return;  

        }  

  

        if (this.isEmpty()) {             

this.front = 0;             

this.rear = 0;  

        } else {  

            this.rear = (this.rear + 1) % this.maxSize;  

        }  

  

        this.queue[this.rear] = item;         

console.log(`Enqueued ${item}`);  

    }  

  



 

 

 

    dequeue() {         if 

(this.isEmpty()) {  

            console.log("Queue is empty. Cannot dequeue.");             

return;  

        }  



 

 

 

  

        const item = this.queue[this.front];  

  

        if (this.front === this.rear) {  

            // Reset the queue when the last element is dequeued             

this.front = -1;             this.rear = -1;         } else {  

            this.front = (this.front + 1) % this.maxSize;  

        }  

  

        console.log(`Dequeued ${item}`);  

    }  

  

    display() {         if (this.isEmpty()) {             

console.log("Queue is empty.");             

return;  

        }  

  

        let current = this.front;  

        console.log("Elements in the Circular Queue:");  

         do 

{  

            console.log(this.queue[current]);             

current = (current + 1) % this.maxSize;  

        } while (current !== (this.rear + 1) % this.maxSize);  

    }  

}  

  



 

 

 

// Example Usage  

const circularQueue = new CircularQueue(5);  

  

circularQueue.enqueue(1); 

circularQueue.enqueue(2); 

circularQueue.enqueue(3); 

circularQueue.display();  

  

circularQueue.dequeue(); 

circularQueue.display();  

  

circularQueue.enqueue(4); 

circularQueue.enqueue(5);  

circularQueue.enqueue(6); // This will overflow the circular 

queue circularQueue.display();  

OUTPUT:  

Enqueued 1  

Enqueued 2  

Enqueued 3  

Elements in the Circular Queue:  

1  

2  

3  

Dequeued 1  

Elements in the Circular Queue:  

2  

3  

Enqueued 4  

Enqueued 5  

Enqueued 6  

Elements in the Circular Queue:  

2  

3  

4  



 

 

 

 

5  

6  

  

[Done] exited with code=0 in 0.115 seconds  
  

  

Q.7 Reverse stack using queue  

  

class Stack {     

constructor() {         

this.items = [];  

    }  

  

    push(item) {  

        this.items.push(item);  
    }  

  

    pop() {  

        if (this.isEmpty()) {  
            return "Stack is empty";  

        }  

        return this.items.pop();  

    }  

  

    isEmpty() {  

        return this.items.length === 0;  

    }  

  

    size() {  

        return this.items.length;  

    }  
}  

  

class Queue {     

constructor() {         

this.items = [];  

    }  

  



 

 

 

    enqueue(item) {  

        this.items.push(item);  

    }  

  

    dequeue() {  
        if (this.isEmpty()) {             

return "Queue is empty";  



 

 

 

    

      }  

        return this.items.shift();  

    }  

  

    isEmpty() {  
        return this.items.length === 0;  

    }  

  

    size() {  

        return this.items.length;  

    }  

}  

  

// Function to reverse a stack using a queue function 

reverseStack(stack) {  

    const queue = new Queue();  

  

    // Enqueue elements from stack to queue     

while (!stack.isEmpty()) {  

        queue.enqueue(stack.pop());  

    }  

  

    // Dequeue elements from queue and push them back onto stack     

while (!queue.isEmpty()) {  

        stack.push(queue.dequeue());  

    }  

}  

  

// Example usage  

const stackToReverse = new Stack();  

  

stackToReverse.push(1); stackToReverse.push(2); 

stackToReverse.push(3);  

  

console.log("Original Stack:", stackToReverse.items);  

  

reverseStack(stackToReverse);  

  

console.log("Reversed Stack:", stackToReverse.items);  

  

OUTPUT:  

Original Stack: [ 1, 2, 3 ] Reversed 

Stack: [ 3, 2, 1 ]  

  



 

 

 

 

    

Q.8 Practical based on binary search tree implementation with its 

operations  
class Node {  

    constructor(data) {         

this.data = data;         this.left 

= null;         this.right = null;  

    }  

}  

  

class BinarySearchTree {  

    constructor() {         

this.root = null;  

    }  

  

    // Insert a node into the BST  

    insert(data) {  

        const newNode = new Node(data);  

  

        if (this.root === null) {             

this.root = newNode;  

        } else {  

            this.insertNode(this.root, newNode);  

        }  

    }  

  

    insertNode(node, newNode) {         

if (newNode.data < node.data) {             

if (node.left === null) {                 

node.left = newNode;  

            } else {  

                this.insertNode(node.left, newNode);  

            }  
        } else {             if 

(node.right === null) {                 

node.right = newNode;  

            } else {  

                this.insertNode(node.right, newNode);  

            }  

        }  

    }  

  



 

 

 

  

    // Perform in-order traversal on the BST     

inOrderTraversal(callback) {  

        this.inOrderTraversalNode(this.root, callback);  
    }  

  

    inOrderTraversalNode(node, callback) {  

        if (node !== null) {  

            this.inOrderTraversalNode(node.left, callback);  
          callback(node.data);  

            this.inOrderTraversalNode(node.right, callback);  
        }  

    }  

  

    // Search for a node with a given data in the BST     

search(data) {  

        return this.searchNode(this.root, data);  

    }  

  

    searchNode(node, data) {         

if (node === null) {  

            return null; // Node not found  

        }  

  

        if (data < node.data) {  

            return this.searchNode(node.left, data);  

        } else if (data > node.data) {  

            return this.searchNode(node.right, data);  
        } else {  

            return node; // Node found  

        }  

    }  

  

    // Delete a node with a given data from the BST     

delete(data) {  

        this.root = this.deleteNode(this.root, data);     

}  

  

    deleteNode(node, data) {         

if (node === null) {  

            return null; // Node not found  

        }  

  

        if (data < node.data) {  
            node.left = this.deleteNode(node.left, data);  

        } else if (data > node.data) {  

            node.right = this.deleteNode(node.right, data);  



 

 

 

 

    

        } else {  

            // Node found, delete it  

            if (node.left === null && node.right === null) {                 

node = null; // Case 1: Node has no children  

            } else if (node.left === null) {  
                node = node.right; // Case 2: Node has one child (right)  
            } else if (node.right === null) {  

                node = node.left; // Case 2: Node has one child (left)  

            } else {  

                // Case 3: Node has two children  

              const minValue = this.findMinValue(node.right);                 

node.data = minValue;  

                node.right = this.deleteNode(node.right, minValue);  

            }  

        }  

  

        return node;  
    }  

  

    findMinValue(node) {         let 

minValue = node.data;         while 

(node.left !== null) {             

minValue = node.left.data;  

            node = node.left;  

        }  
        return minValue;  

    }  

}  

  

// Example usage  

const bst = new BinarySearchTree();  

  

bst.insert(50); bst.insert(30); 

bst.insert(20); bst.insert(40); 

bst.insert(70); bst.insert(60); 

bst.insert(80);  

  

console.log("In-Order Traversal:");  

bst.inOrderTraversal((data) => console.log(data));  

  

console.log("\nSearch for 40:");  



 

 

 

  

console.log(bst.search(40));  

  

console.log("\nDelete 30:"); bst.delete(30);  

bst.inOrderTraversal((data) => console.log(data));  

  

OUTPUT:  

In-Order Traversal:  

20  

30  

40  

50  

60  

70  

80 

  

Search for 40:  

Node { data: 40, left: null, right: null }  

  

Delete 30:  

20  

40  

50  

60  

70  

80  

  
  

  

Q.9.Graph implementation and graph traversals  

class Graph {  

    

    constructor(noOfVertices)  

    {  

        this.noOfVertices = noOfVertices  

        this.AdjList = new Map()  

    }  

  

  // add vertex to the graph  

  addVertex(v)  

  {  

      this.AdjList.set(v, [])   }  

  // add edge to the graph  

  addEdge(v, w)  



 

 

 

 

    

  {  

      //add an edge from v to w also  

      this.AdjList.get(v).push(w)  

    

      // add an edge from w to v also  

      this.AdjList.get(w).push(v)  

  }  

// Prints the vertex and adjacency list  

printGraph()  

{  

    // get all the vertices  

    var get_keys = this.AdjList.keys()  

  

    // iterate over the vertices       

for (var i of get_keys)  



 

 

 

 

  

   {  

          // great the corresponding adjacency list for the vertex           

var get_values = this.AdjList.get(i)  

          var conc = ""  

    

          // iterate over the adjacency list concatenate the values into a string           

for (var j of get_values)               conc += j + " ";  

    

          // print the vertex and its adjacency list           

console.log(i + " -> " + conc);  

      }  

}  

  

bfs(startingNode)  

{  

    // create a visited object     

var visited = {};  

    

    // Create an object for queue     

var q = new Queue();  

    

    // add the starting node to the queue     

visited[startingNode] = true;     q.enqueue(startingNode);  

    

    // loop until queue is element     

while (!q.isEmpty())   

    {  

        // get the element from the queue         

var getQueueElement = q.dequeue();  

    

        // passing the current vertex to callback funtion         

console.log(getQueueElement);  

    

        // get the adjacent list for current vertex  

        var get_List = this.AdjList.get(getQueueElement);  

    

        // loop through the list and add the element to the  
        // queue if it is not processed yet         

for (var i in get_List) {  

            var neighbour = get_List[i];  



 

 

 

 

  

    

            if (!visited[neighbour]) {  

                visited[neighbour] = true;                 

q.enqueue(neighbour);  

            }  

        }  

   } } 

dfs(startingNode) 

{  

    

    var visited = {};  

    this.DFS_traversal(startingNode, visited); }  

    

// Recursive function which process and explore  

// all the adjacent vertex of the vertex with which it is called  
DFS_traversal(vert, visited)  

{     visited[vert] = 

true;  

    console.log(vert);  

    

    var get_neighbours = this.AdjList.get(vert);  

    

    for (var i in get_neighbours) {         

var get_elem = get_neighbours[i];  

        if (!visited[get_elem])  

            this.DFS_traversal(get_elem, visited);  

    }  

}  

  

}  

class Queue  
{  

// Array is used to implement a Queue constructor()  

{  
    this.items = [];  

}  

                

enqueue(element)  
{      

    // adding element to the queue     

this.items.push(element);  



 

 

 

 

}  
dequeue()  

{  

      

    if(this.isEmpty())         

return "Underflow";  

    return this.items.shift();  

}  

  

isEmpty()  
{  

    // return true if the queue is empty.     

return this.items.length == 0;  

}  

  

}  

  

var g = new Graph(6);  

var vertices = ['A','B','C','D','E','F']; for 

(var i = 0; i < vertices.length; i++)  

{  

g.addVertex(vertices[i]);  

}  

  

// adding edges  
g.addEdge('A', 'B');  

g.addEdge('A', 'D');  

g.addEdge('A', 'E');  

g.addEdge('B', 'C');  
g.addEdge('D', 'E');  

g.addEdge('E', 'F');  

g.addEdge('E', 'C');  

g.addEdge('C', 'F');  

g.printGraph(); 

console.log("BFS"); g.bfs('A'); 

console.log("DFS"); 

g.dfs('A');  

Output:  

[Running] node "c:\Users\SUNNY S. GAIKWAD\Downloads\ds\DS programs\graphk.js" A 

-> B D E   



 

 

 

 

  

B -> A C   

C -> B E F   

D -> A E   

E -> A D F C   
F -> E C   

BFS  

A  

B  
D  

E  

C  

F  
DFS  

A  

B  

C  

E  



 

 

 

 

D  

F  

  

[Done] exited with code=0 in 0.107 seconds  
  

  

Q10. Implementation of Hashing  

  class HashTable {          

constructor() {              this.table = 

new Array(10);              this.size = 

0;   

        }   

        

        // private function to convert key to index   

        // _ shows that the function is private   

        _setKey(key) {              

return key % 10;   

        }          insert(value) {              const 

index = this._setKey(value);              

this.table[index] = value;              

this.size++;   

        }       get(key) {              const target 

= this._setKey(key);              return 

this.table[target];   

        }   

        search(value) {   

            const index = this._setKey(value);              if 

(this.table[index] == value)                  console.log("The value 

is found at index : ", index);              else  

                console.log("Not found");   

        }   

              delete(key) {   



 

 

 

            const index = this._setKey(key);                   

if (this.table[index]) {                  

this.table[index] = [];                  

this.size--;                  return true;   

            } else {                  

return false;   

            }   

        }   

    }   

    const hashExample = new HashTable();   

    // insert   

    hashExample.insert(100);      hashExample.insert(87);      

hashExample.insert(86);      hashExample.insert(12);      

hashExample.insert(9);            console.log(hashExample.table); // 

-> shows the hash table   

    // search      hashExample.search(87); 

// found      hashExample.search(10); // 

not found   

    // delete   

    hashExample.delete(12);   

        

    // showing table after deletion      

console.log(hashExample.table);  

  

OUTPUT –   

  

  

  

Q.11Practical based on Brute Force technique  



 

 

 

 //Brute force approach to find the maximum subarray sum 

function bruteForceMaxSubarraySum(arr) {     const n = 

arr.length;  

    let maxSum = -Infinity;  

    let startIndex, endIndex;  

  

    for (let i = 0; i < n; i++) {         

for (let j = i; j < n; j++) {  

            let currentSum = 0;  

  

            // Calculate the sum of the subarray [i, j]             

for (let k = i; k <= j; k++) {  

                currentSum += arr[k];  

            }  

  

            // Update maxSum and indices if the currentSum is 

greater             if (currentSum > maxSum) {  

                maxSum = currentSum;                 

startIndex = i;                 endIndex 

= j;  

            }  

        }  

    }  

  

    return {         

maxSum,  

        subarray: arr.slice(startIndex, endIndex + 1)  

    };  

}  

  

// Example usage  

const array = [1, -3, 2, 1, -1];  

  

const result = bruteForceMaxSubarraySum(array);  

  

console.log("Array:", array);  

console.log("Maximum Subarray Sum:", result.maxSum); 

console.log("Maximum Subarray:", result.subarray);  

OUTPUT:  

Array: [ 1, -3, 2, 1, -1 ]  

Maximum Subarray Sum: 3 Maximum 

Subarray: [ 2, 1 ]  

  

Q.12 Practical based on Greedy Algorithm-Prim’s/Kruskal’s algorithm  

let V = 5;  function 

minKey(key, mstSet)  



 

 

 

{        let min = Number.MAX_VALUE, 

min_index;      for (let v = 0; v < V; v++)         if 

(mstSet[v] == false && key[v] < min)             min 

= key[v], min_index = v;  

       return min_index;  

}    function printMST(parent, graph) {    console.log("Edge      Weight" + 

"<br>");     for (let i = 1; i < V; i++)         console.log(parent[i] + "   -  " + i + "     

" + graph[i][parent[i]] + "<br>");  

}  function primMST(graph)  

{     let parent = [];        let key = [];          let mstSet = [];      

for (let i = 0; i < V; i++)         key[i] = 

Number.MAX_VALUE, mstSet[i] = false;  

     key[0] = 0;     parent[0] = -1;       for (let count = 0; count < V - 1; count++)     

{              let u = minKey(key, mstSet);          mstSet[u] = true;                for 

(let v = 0; v < V; v++)                      if (graph[u][v] && mstSet[v] == false 

&& graph[u][v] < key[v])                 parent[v] = u, key[v] = graph[u][v];  

    }     printMST(parent, graph);  

}      let graph = [ [ 0, 2, 0, 6, 0 ],  

[ 2, 0, 3, 8, 5 ],  

[ 0, 3, 0, 0, 7 ],  

[ 6, 8, 0, 0, 9 ],  

[ 0, 5, 7, 9, 0 ] ];  

primMST(graph);  

  

OUTPUT –  



 

 

 

                   

  

  

  

  

  

Q.13 Practical based on Divide and Conquer Technique-Binary Search, Tower of Hanoi  

BinarySearch  

// Binary Search using Divide and Conquer  

function binarySearch(arr, target) {     

let low = 0;  

    let high = arr.length - 1;  

  

    while (low <= high) {  

        let mid = Math.floor((low + high) / 2);  

  

        if (arr[mid] === target) {  

            return mid; // Element found, return its index  

        } else if (arr[mid] < target) {  

            low = mid + 1; // Search in the right half  

        } else {  

            high = mid - 1; // Search in the left half  

        }  
    }  

  

    return -1; // Element not found  

}  

  

// Example usage  

const sortedArray = [1, 2, 3, 4, 5, 6, 7, 8, 9, 10]; const 

targetElement = 7;  

  

const resultIndex = binarySearch(sortedArray, targetElement);  

  

if (resultIndex !== -1) {  



 

 

 

    console.log(`Binary Search: Element ${targetElement} found at index ${resultIndex}.`);  

} else {  

    console.log(`Binary Search: Element ${targetElement} not found in the array.`); }  

  

OUTPUT:  

Binary Search: Element 7 found at index 6.  

  
  

TOWER OF HANOI  

function towerOfHanoi(n, source, auxiliary, target) {      

if (n === 1) {  

         console.log(`Move disk 1 from ${source} to ${target}`);          

return;  

     }  

   

     towerOfHanoi(n - 1, source, target, auxiliary);  

     console.log(`Move disk ${n} from ${source} to ${target}`);      

towerOfHanoi(n - 1, auxiliary, source, target);  }  

   

 // Example usage  const 

numberOfDisks = 3;  const 

sourceRod = 'A';  const 

auxiliaryRod = 'B';  

 const targetRod = 'C';  

   

 console.log(`Tower of Hanoi with ${numberOfDisks} disks:`);  

towerOfHanoi(numberOfDisks, sourceRod, auxiliaryRod, targetRod);  

  

OUTPUT:  

Tower of Hanoi with 3 disks: Move disk 1 from A to C  

Move disk 2 from A to B  

Move disk 1 from C to B  

Move disk 3 from A to C  

Move disk 1 from B to A  

Move disk 2 from B to C Move disk 1 from A to C  

  

14.Implementation of Dynamic Programming- LCS, Regular Expression 

Matching –  LCS –  
/* A Top-Down DP implementation of LCS problem */  

  

/* Returns length of LCS for X[0..m-1], Y[0..n-1] */ 

function lcs(X, Y, m, n, dp)  



 

 

 

{  

  if (m == 0 || n == 0)  

    return 0;  

  if (X[m - 1] == Y[n - 1])     return dp[m][n] = 1 + 

lcs(X, Y, m - 1, n - 1, dp);  

  

  if (dp[m][n] != -1) {  

    return dp[m][n];  

  }  

  return dp[m][n] = Math.max(lcs(X, Y, m, n - 1, dp),  

            lcs(X, Y, m - 1, n, dp));  

}  

  

/* Driver code */  

  

let X = "AGGTAB"; 

let Y = "GXTXAYB";  

  

let m = X.length; let n = 

Y.length; let dp = new 

Array(m + 1); for(let i = 0; 

i < m + 1; i++)  

{  

  dp[i] = new Array(n + 1).fill(-1);  

}  console.log("Length of LCS is " + lcs(X, Y, m, n, 

dp));  

  

// This code is contributed by shinjanpatra  

  

OUTPUT -  

  
  
  



 

 

 

 Regular Expression Matching –  

  

function myFunction() {  

   

    // input string     let str = 

"Please visit gfG!";  

   

    // replacing with modifier i     let txt = 

str.replace(/gfg/i, "geeksforgeeks");  

       

    console.log(txt);  

} 

myFunction();  

  

OUTPUT –  

  

  

Q.15 Practical based on backtracking- N Queen’s problems  

function solveNQueens(N) {   

// Initialize the chessboard  

  const board = Array.from({ length: N }, () => Array(N).fill(0));   

function isSafe(row, col) {  

    // Check if there is a queen in the same column  

    for (let i = 0; i < row; i++) {       

if (board[i][col] === 1) {  

        return false;  

      }  

      // Check upper-left diagonal       if 

(board[i][col - (row - i)] === 1) {         

return false;  

      }  

      // Check upper-right diagonal       if 

(board[i][col + (row - i)] === 1) {         

return false;  



 

 

 

      }     

}  

    return true;  

  }  

  function solve(row) {     

if (row === N) {  

      // All queens are placed successfully, print the solution       

for (let i = 0; i < N; i++) {  

        console.log(board[i].join(' '));  

      }  

      console.log('\n');  
      return;  

    }  

    for (let col = 0; col < N; col++) {       

if (isSafe(row, col)) {         // Place 

queen         board[row][col] = 1;  

        // Recur to place queens in the remaining rows         

solve(row + 1);  

        // If placing queen in the current position doesn't lead to a solution, backtrack         

board[row][col] = 0;  

      }  

    }  
  }  

  // Start with the first row   

solve(0);  

}  

// Example: Solve N-Queens for N = 8 solveNQueens(8);  

  

OUTPUT:  
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