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	1. 717821E101
QUESTIONS 2.4:
a) Write  a C program to implement the Stack Data Structure using Singly Linked List.
b) Write a C program to implement the Queue Data Structure using Singly Linked List.
c) Given two sorted linked lists consisting of N and M nodes respectively. The task is to merge both of the
list(in-place) and return head of the merged list.
Example 1:
Input:
N = 4, M = 3
Value N[] = {5,10,15,40}
Value M[] = {2,3,20}
Output: 2 3 5 10 15 20 40
Explanation: After merging the two linked
lists, we have merged list as 2, 3, 5, 10, 15, 20, 40.
Example 2:
Input:
N = 2, M = 2
Value N[] = {1,1}
Value M[] = {2,4}
Output:1 1 2 4
Explanation: After merging the given two
linked list, we have 1, 1, 2, 4 as output.
 


	2. 717821E101
Ex. No: 2.4(a)
Stack  using Singly Linked List
Date:
AIM:
To write a C program to implement the Stack data structure using Singly Linked List.
PSEUDO CODE:
Structure Node:
data
next
top = null
Function createNode(data):
newNode = new Node
newNode.data = data
newNode.next = null
return newNode
Function push(data):
newNode = createNode(data)
newNode.next = top
top = newNode
Function pop():
if top is null:
print "Stack is empty!"
return -1
data = top.data
temp = top
top = top.next
free(temp)
return data
Function display():
if top is null:
print "Stack is empty!"
return
temp = top
print "Stack: "
while temp is not null:
print temp.data
temp = temp.next
Main function:
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push(1)
push(2)
push(3)
display()
print "Popped", pop(),  "from the stack"
print "Popped", pop(), "from the stack"
display()
push(4)
push(5)
display()
print "Popped", pop(), "from the stack"
print "Popped", pop(), "from the stack"
print "Popped", pop(), "from the stack"
display()
SOURCE CODE:
#include <stdio.h>
#include <stdlib.h>
// Node structure
struct Node {
int data;
struct Node* next;
};
// Global pointer for top of stack
struct Node* top = NULL;
// Function to create a new node
struct Node* createNode(int data) {
struct Node* newNode = (struct Node*)malloc(sizeof(struct Node));
newNode->data = data;
newNode->next = NULL;
return newNode;
}
// Function to push an element onto the stack
void push(int data) {
struct Node* newNode = createNode(data);
newNode->next = top;
top = newNode;
}
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// Function to  pop an element from the stack
int pop() {
if (top == NULL) {
printf("Stack is empty!n");
return -1;
}
int data = top->data;
struct Node* temp = top;
top = top->next;
free(temp);
return data;
}
// Function to display the stack
void display() {
if (top == NULL) {
printf("Stack is empty!n");
return;
}
struct Node* temp = top;
printf("Stack: ");
while (temp != NULL) {
printf("%d ", temp->data);
temp = temp->next;
}
printf("n");
}
int main() {
push(1);
push(2);
push(3);
display();
printf("Popped %d from the stackn", pop());
printf("Popped %d from the stackn", pop());
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display();
push(4);
push(5);
display();
printf("Popped %d from  the stackn", pop());
printf("Popped %d from the stackn", pop());
printf("Popped %d from the stackn", pop());
display();
return 0;
}
OUTPUT:
RESULT:
Thus the program to implement Stack data structure using Singly Linked List is compiled and
executed successfully.
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Ex. No: 2.4(b)
Queue  using Singly Linked List
Date:
AIM:
To write a C program to implement the Queue Data Structure using Singly Linked List.
PSEUDO CODE:
• Create a Node structure with data and next pointer.
• Create front and rear pointers and initialize them to NULL.
• Implement functions to enqueue an element at rear and dequeue an element from front.
• Display the elements of the queue using front and rear pointers.
• Terminate the program.
SOURCE CODE:
#include <stdio.h>
#include <stdlib.h>
// Node structure
struct Node {
int data;
struct Node* next;
};
// Global pointers for front and rear of the queue
struct Node* front = NULL;
struct Node* rear = NULL;
// Function to create a new node
struct Node* createNode(int data) {
struct Node* newNode = (struct Node*)malloc(sizeof(struct Node));
newNode->data = data;
newNode->next = NULL;
return newNode;
}
void enqueue(int data) {
struct Node* newNode = createNode(data);
if (rear == NULL) {
front = rear = newNode;
return;
}
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rear->next = newNode;
rear  = newNode;
}
int dequeue() {
if (front == NULL) {
printf("Queue is empty!n");
return -1;
}
int data = front->data;
struct Node* temp = front;
front = front->next;
free(temp);
if (front == NULL) {
rear = NULL;
}
return data;
}
// Function to display the queue
void display() {
if (front == NULL) {
printf("Queue is empty!n");
return;
}
struct Node* temp = front;
printf("Queue: ");
while (temp != NULL) {
printf("%d ", temp->data);
temp = temp->next;
} printf("n");
}
int main() {
enqueue(1);
enqueue(2);
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enqueue(3);
display();
printf("Dequeued %d from  the queuen", dequeue());
printf("Dequeued %d from the queuen", dequeue());
display();
enqueue(4);
enqueue(5);
display();
printf("Dequeued %d from the queuen", dequeue());
printf("Dequeued %d from the queuen", dequeue());
printf("Dequeued %d from the queuen", dequeue());
display();
return 0;
}
OUTPUT:
RESULT:
Thus the program to implement the Queue Data Structure using Singly Linked List is compiled and
executed successfully.
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Ex. No: 2.4(c)
Merge  Two Sorted Linked Lists
Date:
AIM:
To write a C program to Merge Two Sorted Linked Lists.
PSEUDO CODE:
• Traverse both the linked lists simultaneously.
• Compare the data of the nodes of the two linked lists.
• If the data of the node in the first linked list is smaller, append it to the merged linked list and move
to the next node in the first linked list.
• If the data of the node in the second linked list is smaller, append it to the merged linked list and
move to the next node in the second linked list.
• Repeat steps 3 and 4 until the end of either linked list is reached, and append the remaining nodes to
the merged linked list.
SOURCE CODE:
#include <stdio.h>
#include <stdlib.h>
struct Node {
int data;
struct Node* next;
};
struct Node* createNode(int data) {
struct Node* newNode = (struct Node*)malloc(sizeof(struct Node));
newNode->data = data;
newNode->next = NULL;
return newNode;
}
struct Node* mergeLists(struct Node* head1, struct Node* head2) {
if (head1 == NULL)
return head2;
else if (head2 == NULL)
return head1;
if (head1->data < head2->data) {
head1->next = mergeLists(head1->next, head2);
return head1;
} else {
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head2->next = mergeLists(head1,  head2->next);
return head2;
}
}
void display(struct Node* head) {
if (head == NULL) {
printf("List is empty!n");
return;
}
printf("List: ");
while (head != NULL) {
printf("%d ", head->data);
head = head->next;
}
printf("n");
}
int main() {
int N, M;
printf("Enter the size of first list: ");
scanf("%d", &N);
struct Node* head1 = NULL;
struct Node* tail1 = NULL;
printf("Enter the elements of first list in ascending order: ");
for (int i = 0; i < N; i++) {
int data;
scanf("%d", &data);
struct Node* newNode = createNode(data);
if (head1 == NULL)
head1 = tail1 = newNode;
else {
tail1->next = newNode;
tail1 = newNode;
}
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}
printf("Enter the size  of second list: ");
scanf("%d", &M);
struct Node* head2 = NULL;
struct Node* tail2 = NULL;
printf("Enter the elements of second list in ascending order: ");
for (int i = 0; i < M; i++) {
int data;
scanf("%d", &data);
struct Node* newNode = createNode(data);
if (head2 == NULL)
head2 = tail2 = newNode;
else {
tail2->next = newNode;
tail2 = newNode;
}
}
struct Node* mergedHead = mergeLists(head1, head2);
display(mergedHead);
return 0;
}
OUTPUT:
RESULT:
Thus the program to Merge Two Sorted Linked Lists is compiled and executed successfully.
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