Q1. Write a C program that implements bubble sort to sort given list of integers
in ascending order.

Ans. Program

#include <stdio.h>
void bubbleSort(int arr[], int n) {
inti, j, temp;
for(i=0;i<n-1;i++){
for(j=0;j<n-i-1;j++){
if (arr[j] >arr[j + 1]) {
temp = arrlj];
arr[j] = arr[j + 1];
arr[j + 1] = temp;
}
}
}
}

void printArray(int arr[], int n) {
inti;
for(i=0;i<n;i++){
printf("%d ", arrl[i]);
}
printf("\n");
}
int main() {
int arr[] = {64, 34, 25, 12, 22, 11, 90};

int n = sizeof(arr) / sizeof(arr[0]);



printf("Original array: ");
printArray(arr, n);
bubbleSort(arr, n);
printf("Sorted array: ");
printArray(arr, n);

return O;

-

Output

Original array: 64 34 25 12 22 11 90

Sorted array: 11 12 22 2534 64 90

o




Q2. Write a C program that implements insertion sort to sort given list of
integers in ascending order.

Ans. Programs

#include <stdio.h>
void insertionSort(int arr[], int n) {
inti, key, j;
for(i=1;i<n;i++){
key = arr[i];

j=i-1;

while (j >= 0 && arr|j] > key) {
arr[j + 1] = arr[j];
i=i-1
}
arr[j +1] = key;
}
}
void printArray(int arr[], int n) {
inti;
for (i=0;i<n;i++){
printf("%d ", arr[i]);
}
printf("\n");
}
int main() {

int arr[] = {64, 34, 25, 12, 22, 11, 90};



int n = sizeof(arr) / sizeof(arr[0]);
printf("Original array: ");
printArray(arr, n);
insertionSort(arr, n);
printf("Sorted array: ");
printArray(arr, n);

return O;

-~

Output

Original array: 64 34 25 12 22 11 90
Sorted array: 11 12 22 25 34 64 90

\




Q3. Write a C program that implements selection sort to sort given list of
integers in ascending order.

Ans. Programs

#include <stdio.h>
void selectionSort(int arr[], int n) {
inti, j, minindex, temp;
for(i=0;i<n-1;i++){
minindex = i;
for(j=i+1;j<n;j++){
if (arr[j] < arr[minindex]) {
minindex = j;
}
}

temp = arr[minindex];
arr[minindex] = arr[i];
arr[i] = temp;
}
}

void printArray(int arr[], int n) {
inti;
for (i=0;i<n;i++){
printf("%d ", arrl[i]);
}
printf("\n");
}

int main() {



int arr[] = {64, 34, 25, 12, 22, 11, 90};
int n = sizeof(arr) / sizeof(arr[0]);
printf("Original array: ");
printArray(arr, n);

selectionSort(arr, n);

printf("Sorted array: ");
printArray(arr, n);

return O;

/

Output

Original array: 84 24 28 18 22 10 70
Sorted array: 10 18 22 24 28 70 84




Q4. Write a C program that uses functions to perform the creation, insertion,
deletion and traversal operations on circular linked list.

Ans. Programs

#include <stdio.h>
#include <stdlib.h>
// Structure to represent a node in the circular linked list
typedef struct Node {
int data;
struct Node* next;
} Node;
// Function to create a new node with given data
Node* createNode(int data) {
Node* newNode = (Node*)malloc(sizeof(Node));
newNode->data = data;
newNode->next = NULL;
return newNode;
}
// Function to insert a new node at the end of the circular linked list
void insertNode(Node** head, int data) {
Node* newNode = createNode(data);
if (*head == NULL) {
*head = newNode;
newNode->next = newNode; // circular link
}else {
Node* current = *head;

while (current->next != *head) {



current = current->next;
}
current->next = newNode;
newNode->next = *head; // circular link
}
}
// Function to delete a node with given data from the circular linked list
void deleteNode(Node** head, int data) {
if (*head == NULL) {
printf("List is empty\n");
return;
}
Node* current = *head;
Node* previous = NULL;
while (current->next != *head) {
if (current->data == data) {
if (previous == NULL) {
// Node to be deleted is the head node
Node* temp = *head,;
while (temp->next != *head) {
temp = temp->next;
}
*head = current->next;
temp->next = *head; // update circular link
}else {

previous—>next = current->next;

}



free(current);
return;
}
previous = current;
current = current->next;
}
// Node to be deleted is the last node
if (current->data == data) {
if (previous == NULL) {
// List has only one node
free(*head);
*head = NULL;
} else {
previous->next = current->next;
free(current);
}
}
}

// Function to traverse and print the circular linked list
void traverselist(Node* head) {
Node* current = head;
do {
printf("%d ", current->data);
current = current->next;
} while (current != head);
printf("\n");
}



int main() {
Node* head = NULL;
// Insert nodes
insertNode(&head, 10);
insertNode(&head, 20);
insertNode(&head, 30);
insertNode(&head, 40);
insertNode(&head, 50);
printf("Circular Linked List: ");
traverselist(head);
// Delete a node
deleteNode(&head, 30);
printf("Circular Linked List after deletion: ");
traverselist(head);

return O;

}

-~

Output

Circular Linked List: 10 20 30 40 50
Circular Linked List after deletion: 10 20 40 50

/




Q5. Write a C program that uses functions to perform the creation, insertion,
deletion and traversal operations on doubly linked list.

Ans. Program

#include <stdio.h>
#include <stdlib.h>
// Structure to represent a node in the doubly linked list
typedef struct Node {
int data;
struct Node* next;
struct Node* prev;
} Node;
// Function to create a new node with given data
Node* createNode(int data) {
Node* newNode = (Node*)malloc(sizeof(Node));
newNode->data = data;
newNode->next = NULL;
newNode->prev = NULL;
return newNode;
}
// Function to insert a new node at the beginning of the doubly linked list
void insertAtBeginning(Node** head, int data) {
Node* newNode = createNode(data);
if (*head == NULL) {
*head = newNode;
}else {

newNode->next = *head;



(*head)->prev = newNode;
*head = newNode;
}
}

// Function to insert a new node at the end of the doubly linked list
void insertAtEnd(Node** head, int data) {
Node* newNode = createNode(data);
if (*head == NULL) {
*head = newNode;
} else {
Node* current = *head;
while (current->next != NULL) {
current = current->next;
}
current->next = newNode;

newNode->prev = current;

}
}

// Function to delete a node with given data from the doubly linked list
void deleteNode(Node** head, int data) {
if (*head == NULL) {
printf("List is empty\n");
return;

}

Node* current = *head;

while (current != NULL) {



if (current->data == data) {
if (current->prev == NULL) {
// Node to be deleted is the head node
*head = current->next;
if (*head != NULL) {
(*head)->prev = NULL;
}
} else {
current->prev->next = current->next;
if (current->next 1= NULL) {
current->next->prev = current->prev;
}
}
free(current);
return;
}
current = current->next;
}
}
// Function to traverse and print the doubly linked list in forward direction
void traverseForward(Node* head) {
Node* current = head;
while (current I= NULL) {
printf("%d ", current->data);
current = current->next;

)
printf("\n");



}

// Function to traverse and print the doubly linked list in backward direction
void traverseBackward(Node* head) {
Node* current = head;
if (current == NULL) {
return,
}
while (current->next != NULL) {
current = current->next,;
}
while (current = NULL) {
printf("%d ", current->data);
current = current->prev;
}
printf("\n");
}
int main() {
Node* head = NULL;
// Insert nodes
insertAtBeginning(&head, 10);
insertAtEnd(&head, 20);
insertAtEnd(&head, 30);
insertAtEnd(&head, 40);
insertAtEnd(&head, 50);
printf("Doubly Linked List (Forward): ");
traverseForward(head);

printf("Doubly Linked List (Backward): ");



traverseBackward(head);

// Delete a node

deleteNode(&head, 30);

printf("Doubly Linked List after deletion (Forward): ");
traverseForward(head);

printf("Doubly Linked List after deletion (Backward): ");
traverseBackward(head);

return O;

4 N\

Output

Doubly Linked List (Forward): 10 20 30 40 50

Doubly Linked List (Backward): 50 40 30 20 10

Doubly Linked List after deletion (Forward): 10 20 40 50
Doubly Linked List after deletion (Backward): 50 40 20 10

o /




Q6. Write a C program that uses functions to perform the creation, insertion,
deletion and traversal operations on singly linked list.

Ans. Programs
#include <stdio.h>
#include <stdlib.h>
// Structure to represent a node in the singly linked list
typedef struct Node {
int data;
struct Node* next;
} Node;
// Function to create a new node with given data
Node* createNode(int data) {
Node* newNode = (Node*)malloc(sizeof(Node));
newNode->data = data;
newNode->next = NULL;
return newNode;
}
// Function to insert a new node at the beginning of the singly linked list
void insertAtBeginning(Node** head, int data) {
Node* newNode = createNode(data);
if (*head == NULL) {
*head = newNode;
}else {
newNode->next = *head;

*head = newNode;

}



// Function to insert a new node at the end of the singly linked list
void insertAtEnd(Node** head, int data) {
Node* newNode = createNode(data);
if (*head == NULL) {
*head = newNode;
} else {
Node* current = *head;
while (current->next != NULL) {
current = current->next;
}
current->next = newNode;
}
}
// Function to delete a node with given data from the singly linked list
void deleteNode(Node** head, int data) {
if (*head == NULL) {
printf("List is empty\n");
return;
}
if ((*head)->data == data) {
// Node to be deleted is the head node
Node* temp = *head;
*head = (*head)->next;
free(temp);

return;

}



Node* current = *head;
while (current->next != NULL) {
if (current->next->data == data) {
Node* temp = current->next;
current->next = current->next->next;
free(temp);
return;
}
current = current->next;
}
}
// Function to traverse and print the singly linked list
void traverselist(Node* head) {
Node* current = head;
while (current I= NULL) {
printf("%d ", current->data);
current = current->next;
}
printf("\n");
}
int main() {
Node* head = NULL;
// Insert nodes
insertAtBeginning(&head, 10);
insertAtEnd(&head, 20);
insertAtEnd(&head, 30);

insertAtEnd(&head, 40);



insertAtEnd(&head, 50);

printf("Singly Linked List: ");
traverselist(head);

// Delete a node

deleteNode(&head, 30);

printf("Singly Linked List after deletion: ");
traverselist(head);

return O;

-

Output

Singly Linked List: 10 20 30 40 50
Singly Linked List after deletion: 10 20 40 50




Q7. Write a C program that uses functions to perform the following

i) create a Binary Tree of integers
i) Traverse the above binary tree in preorder, inorder and postorder.

Ans. Program

#include <stdio.h>
#include <stdlib.h>
// Structure to represent a node in the binary tree
typedef struct Node {
int data;
struct Node* left;
struct Node* right;
} Node;
// Function to create a new node with given data
Node* createNode(int data) {
Node* newNode = (Node*)malloc(sizeof(Node));
newNode->data = data;
newNode->left = NULL;
newNode->right = NULL;
return newNode;
}
// Function to create a binary tree
Node* createBinaryTree() {
Node* root = createNode(1);
root->left = createNode(2);
root->right = createNode(3);

root->left->left = createNode(4);



root->left->right = createNode(5);
root->right->left = createNode(6);
root->right->right = createNode(7);
return root;
}
// Function to traverse the binary tree in preorder
void preorderTraversal(Node* node) {
if (node == NULL) {
return;
}
printf("%d ", node->data);
preorderTraversal(node->left);
preorderTraversal(node->right);
}
// Function to traverse the binary tree in inorder
void inorderTraversal(Node* node) {
if (node == NULL) {
return;
}
inorderTraversal(node->left);
printf("%d ", node->data);
inorderTraversal(node->right);
}
// Function to traverse the binary tree in postorder
void postorderTraversal(Node* node) {
if (node == NULL) {

return;



}

postorderTraversal(node->left);

postorderTraversal(node->right);

printf("%d ", node->data);
}

int main() {

Node* root = createBinaryTree();

printf("Preorder Traversal: ");
preorderTraversal(root);
printf("\n");

printf("Inorder Traversal: ");
inorderTraversal(root);
printf("\n");

printf("Postorder Traversal: ");
postorderTraversal(root);
printf("\n");

return O;

-~

Output

Preorder Traversal: 1245367
Inorder Traversal: 4251637

Postorder Traversal: 4526731

/




Q8. Write a C program that uses Stack operations to perform converting infix
expression into postfix expression.

Ans. Program

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#define MAX_SIZE 100
// Structure to represent a stack
typedef struct Stack {
char data[MAX_SIZE];
int top;
} Stack;
// Function to create a new stack
Stack* createStack() {
Stack* stack = (Stack*)malloc(sizeof(Stack));
stack->top = -1;
return stack;
}
// Function to push an element onto the stack
void push(Stack* stack, char element) {
if (stack->top == MAX_SIZE - 1) {
printf("Stack overflow\n");
return;

}

stack->data[++stack->top] = element;

}



// Function to pop an element from the stack
char pop(Stack* stack) {
if (stack->top ==-1) {
printf("Stack underflow\n");
return -1;
}
return stack->data[stack->top--];
}
// Function to check if the stack is empty
int isEmpty(Stack* stack) {
return stack->top == -1;
}
// Function to convert infix to postfix
void infixToPostfix(char* infix, char* postfix) {
Stack* stack = createStack();
inti=0,j=0;
while (infix[i] = "\0") {
if (infix[i] =="") {
i++;

continue;
}
if (infix[i] == (') {
push(stack, infix[i]);
}else if (infix[i] == ')') {
while (lisEmpty(stack) && stack->data[stack->top] != (') {
postfix[j++] = pop(stack);
}



if (lisEmpty(stack) && stack->data[stack->top] == (') {
pop(stack);
}
}else if (infix[i] == "+' || infix[i] == '-' || infix[i] == "*" | | infix[i] == /") {

while (lisEmpty(stack) && stack->data[stack->top] !="(' && precedence(infix[i]) <=
precedence(stack->data[stack->top])) {

postfix[j++] = pop(stack);
}
push(stack, infix[i]);
}else {
postfix[j++] = infix[i];
}
i++;
}
while (lisEmpty(stack)) {
postfix[j++] = pop(stack);
}
postfix[j] = "\0’;
}
// Function to get the precedence of an operator
int precedence(char operator) {
if (operator =="+' | | operator =="-') {
return 1;
} else if (operator == "*' | | operator =="/") {
return 2;
}else {

return O;



}
}

int main() {
char infix[100], postfix[100];
printf("Enter an infix expression: ");
scanf("%s", infix);
infixToPostfix(infix, postfix);
printf("Postfix expression: %s\n", postfix);

return O;



Q9. Write a C program that uses Stack operations to perform evaluating the
postfix expression.

Ans. Program
#include <stdio.h>
#include <stdlib.h>
#include <ctype.h>
#include <string.h>
#define MAXSTACK 100 // Maximum size of the stack
// Stack structure
typedef struct {
int top;
int items[MAXSTACK];
} Stack;
// Function to create a stack
Stack* createStack() {
Stack* stack = (Stack*)malloc(sizeof(Stack));
stack->top =-1;
return stack;
}
// Function to check if the stack is empty
int isEmpty(Stack* stack) {
return stack->top ==-1;
}
// Function to push an item onto the stack
void push(Stack* stack, int item) {
if (stack->top < MAXSTACK - 1) {

stack->items[++stack->top] = item;



}else {
printf("Stack overflow\n");

exit(EXIT_FAILURE);

}

// Function to pop an item from the stack
int pop(Stack* stack) {
if (lisEmpty(stack)) {
return stack->items[stack->top--];
} else {
printf("Stack underflow\n");

exit(EXIT_FAILURE);

}

// Function to evaluate a postfix expression
int evaluatePostfix(char* expression) {
Stack* stack = createStack();
for (int i = 0; expression[i]; i++) {
// If the character is a digit, push it onto the stack
if (isdigit(expression[i])) {
push(stack, expressionl[i] - '0'); // Convert char to int
}
// If the character is an operator, pop two elements and apply the operator
else if (strchr("+-*/", expression[i])) {
int val2 = pop(stack);
int vall = pop(stack);

switch (expression[i]) {



case '+"
push(stack, vall + val2);
break;

case '-":
push(stack, vall - val2);
break;

case '*":
push(stack, vall * val2);
break;

case '/"
push(stack, vall / val2);

break;

}

// The result will be the only element left in the stack
return pop(stack);
}
// Main function
int main() {
char expression[MAXSTACK];
printf("Enter a postfix expression: ");
scanf("%s", expression); // Read the postfix expression
int result = evaluatePostfix(expression); // Evaluate the expression
printf("The result of the postfix expression %s is: %d\n", expression, result);

return O;



-

\

Output

Enter a postfix expression: 245+*
The result of the postfix expression '245+*' is: 18
Breakdown:
24+-56
6*5->30




Q10. Write a C Program to find Factorial of a given number.

Ans. Program

#include <stdio.h>
// Function to calculate the factorial of a number
long long factorial(int n) {
if (n<0){
printf("Error: Factorial is not defined for negative numbers\n");
return -1;
}elseif (n==0 ]| n==1){
return 1;
} else {

return n * factorial(n - 1);

}
}

int main() {
int num;
printf("Enter a number:");
scanf("%d", &num);
long long result = factorial(num);
if (result 1=-1){
printf("Factorial of %d = %Illd\n", num, result);

}

return O;



-

Output

Enter a number: 6

Factorial of 6 =720

\_




Q11. Write a C Program to find GCD of given two numbers.

Ans. Program

#include <stdio.h>
// Function to calculate the GCD of two numbers using Euclid's algorithm
int gcd(int a, int b) {
if (b ==0) {
return a;
} else {
return gcd(b, a % b);
}
}

int main() {
int num1, num2;
printf("Enter two numbers: ");
scanf("%d %d", &num1, &num?2);
int result = gcd(num1, num?2);
printf("GCD of %d and %d = %d\n", num1, num2, result);

return O;

4 N

Output

Enter two numbers: 5 10

GCDof 5and 10=5




Q12. Write a C program to perform binary search operation for a key value in a
given list of integers using recursive function.

Ans. Program

#include <stdio.h>
// Function to perform binary search recursively
int binarySearch(int arr[], int low, int high, int key) {
// Base case: If the low index is greater than the high index,
// the key is not found in the array
if (low > high) {
return -1;
}
// Calculate the mid index
int mid = (low + high) / 2;
// If the key is found at the mid index, return the mid index
if (arr[mid] == key) {
return mid;
}
// If the key is less than the mid element, search in the left half
else if (arr[mid] > key) {
return binarySearch(arr, low, mid - 1, key);
}
// If the key is greater than the mid element, search in the right half
else {

return binarySearch(arr, mid + 1, high, key);



int main() {

intarr[] =42, 5, 8, 12, 16, 23, 38, 56, 72, 91};
int n = sizeof(arr) / sizeof(arr[0]);
int key;
printf("Enter the key value to search: ");
scanf("%d", &key);
int result = binarySearch(arr, 0, n - 1, key);
if (result == -1) {

printf("Key not found in the array.\n");
}else {

printf("Key found at index %d.\n", result);

}

return O;

-

Output

Enter the key value to search: 23
Key found at index 5.
Enter the key value to search: 72

Key found at index 8.




Q13. Write a C program to perform binary search operation for a key value in a
given list of integers.

Ans. Program

#include <stdio.h>
// Function to perform binary search iteratively
int binarySearch(int arr[], int n, int key) {
int low = 0;
int high=n-1;
while (low <= high) {
int mid = (low + high) / 2;
if (arr[mid] == key) {
return mid;
} else if (arr[mid] > key) {
high =mid - 1;
}else {

low = mid + 1;

}

return -1;

}

int main() {
intarr[] ={2, 5, 8, 12, 16, 23, 38, 56, 72, 91};
int n = sizeof(arr) / sizeof(arr[0]);

int key;

printf("Enter the key value to search: ");



scanf("%d", &key);
int result = binarySearch(arr, n, key);
if (result ==-1) {
printf("Key not found in the array.\n");
} else {
printf("Key found at index %d.\n", result);

}

return O;

/

Output

Enter the key value to search: 91

Key found at index 9.




Q14. Write a C program to perform linear search operation for a key value in a
given list of integers using recursive function.

Ans. Program

#include <stdio.h>
// Function to perform linear search recursively
int linearSearch(int arr[], int n, int key, int i) {
// Base case: If the index is out of bounds, the key is not found
if (i>=n){
return -1;
}
// If the key is found at the current index, return the index
if (arr[i] == key) {
return i;
}
// Recursively search the rest of the array
return linearSearch(arr, n, key, i + 1);
}
int main() {
intarr[] =42, 5, 8, 12, 16, 23, 38, 56, 72, 91};
int n = sizeof(arr) / sizeof(arr[0]);
int key;
printf("Enter the key value to search: ");
scanf("%d", &key);
int result = linearSearch(arr, n, key, 0);
if (result == -1) {

printf("Key not found in the array.\n");



}else {
printf("Key found at index %d.\n", result);
}

return O;

-

Output

Enter the key value to search: 66
Key found at index 7.
Enter the key value to search: 38

Key found at index 6.




Q15. Write a C program to perform linear search operation for a key value in a
given list of integers.

Ans. Program

#include <stdio.h>
// Function to perform linear search iteratively
int linearSearch(int arr[], int n, int key) {
inti;
for(i=0;i<n;i++) {
if (arr[i] == key) {

return i;

}

return -1;
}
int main() {
intarr[] =42, 5, 8, 12, 16, 23, 38, 56, 72, 91};
int n = sizeof(arr) / sizeof(arr[0]);
int key;
printf("Enter the key value to search: ");
scanf("%d", &key);
int result = linearSearch(arr, n, key);
if (result == -1) {
printf("Key not found in the array.\n");
} else {

printf("Key found at index %d.\n", result);



return O;

-~

Output

Enter the key value to search: 50
Key found at index 7.
Enter the key value to search: 7

Key found at index 1.




Q16. Write a C Program to solve Towers of Hanoi Problem.

Ans. Program

#include <stdio.h>
// Function to solve Towers of Hanoi problem recursively
void towerOfHanoi(int n, char from_rod, char to_rod, char aux_rod) {
if (n==1){
printf("Move disk 1 from rod %c to rod %c\n", from_rod, to_rod);
return;
}
towerOfHanoi(n - 1, from_rod, aux_rod, to_rod);
printf("Move disk %d from rod %c to rod %c\n", n, from_rod, to_rod);
towerOfHanoi(n - 1, aux_rod, to_rod, from_rod);
}
int main() {
int n;
printf("Enter the number of disks: ");
scanf("%d", &n);
towerOfHanoi(n, 'A', 'C', 'B');

return O;



/

Output

Enter the number of disks: 2
Move disk 1 from rod A to rod B
Move disk 2 from rod A to rod C

Move disk 1 from rod B to rod C




Q17. Write C programs that implement Queue (its operations) using arrays.

Ans. Program

#include <stdio.h>
#define MAX_SIZE 5
// Structure to represent a queue
typedef struct {
int arr[MAX_SIZE];
int front;
int rear;
int count;

} Queue;

// Function to initialize the queue
void initQueue(Queue* q) {
g->front = 0;
g->rear = 0;
g->count =0;
}
// Function to check if the queue is empty
int isEmpty(Queue* q) {
return g->count == 0;
}

// Function to check if the queue is full



int isFull(Queue™ q) {
return g->count == MAX_SIZE;
}
// Function to enqueue an element into the queue
void enqueue(Queue™ q, int element) {
if (isFull(q)) {
printf("Queue is full. Cannot enqueue element %d.\n", element);
return;
}
g->arr[g->rear] = element;
g->rear = (g->rear + 1) % MAX_SIZE;
g->count++;
}
// Function to dequeue an element from the queue
int dequeue(Queue* q) {
if (isEmpty(q)) {
printf("Queue is empty. Cannot dequeue element.\n");

return -1;

int element = g->arr[g->front];
g->front = (g->front + 1) % MAX_SIZE;
g->count--;

return element;



}
// Function to display the queue
void displayQueue(Queue* q) {
if (isEmpty(q)) {
printf("Queue is empty.\n");
return;
}
printf("Queue elements: ");
for (inti=0; i< g->count; i++) {
printf("%d ", g->arr[(g->front + i) % MAX_SIZE]);
}
printf("\n");
}
int main() {
Queue q;
initQueue(&q);
enqueue(&q, 10);
enqueue(&q, 20);
enqueue(&q, 30);
displayQueue(&q);
int dequeuedElement = dequeue(&q);
printf("Dequeued element: %d\n", dequeuedElement);
displayQueue(&q);

return O;



/

Output

Queue elements: 10 20 30
Dequeued element: 10

Queue elements: 20 30

.




Q18. Write C programs that implement Queue (its operations) using
pointers.

Ans. Program

#include <stdio.h>
#include <stdlib.h>
// Structure to represent a queue node
typedef struct Node {
int data;
struct Node* next;
} Node;
// Structure to represent a queue
typedef struct Queue {
Node* front;
Node* rear;
} Queue;
// Function to initialize the queue
void initQueue(Queue* q) {
g->front = NULL;
g->rear = NULL;
}
// Function to check if the queue is empty
int isEmpty(Queue* q) {

return g->front == NULL;



// Function to enqueue an element into the queue
void enqueue(Queue* q, int element) {
Node* newNode = (Node*)malloc(sizeof(Node));
newNode->data = element;

newNode->next = NULL;

if (isEmpty(q)) {

g->front = newNode;
}else {

g->rear->next = newNode;

}

g->rear = newNode;
}
// Function to dequeue an element from the queue
int dequeue(Queue* q) {
if (isEmpty(q)) {
printf("Queue is empty. Cannot dequeue element.\n");
return -1;
}
Node* temp = g->front;
int element = temp->data;
g->front = g->front->next;
if (g->front == NULL) {

g->rear = NULL; // If the queue is now empty, set rear to NULL



}

free(temp);
return element;
}
// Function to display the queue
void displayQueue(Queue™ q) {
if (isEmpty(q)) {
printf("Queue is empty.\n");
return;
}
Node* current = g->front;
printf("Queue elements: ");
while (current != NULL) {
printf("%d ", current->data);
current = current->next;
}
printf("\n");
}
int main() {
Queue q;
initQueue(&q);
enqueue(&q, 10);
enqueue(&q, 20);
enqueue(&q, 30);



displayQueue(&q);

int dequeuedElement = dequeue(&q);
printf("Dequeued element: %d\n", dequeuedElement);
displayQueue(&q);

return O;

4 N

Output

Queue elements: 10 20 30
Dequeued element: 10

Queue elements: 20 30




Q19. Write C programs that implement stack (its operations) using arrays.

Ans. Program

#include <stdio.h>
#define MAX_SIZE 5
// Structure to represent a stack
typedef struct {
int arr[MAX_SIZE];
int top;
} Stack;
// Function to initialize the stack
void initStack(Stack* s) {
s->top =-1;
}
// Function to check if the stack is empty
int isEmpty(Stack* s) {
return s->top ==-1;
}
// Function to check if the stack is full
int isFull(Stack* s) {
return s->top == MAX_SIZE - 1;
}
// Function to push an element onto the stack

void push(Stack* s, int element) {



if (isFull(s)) {
printf("Stack is full. Cannot push element %d.\n", element);
return;
}
s->arr[++s->top] = element;
}
// Function to pop an element from the stack
int pop(Stack™ s) {
if (isEmpty(s)) {
printf("Stack is empty. Cannot pop element.\n");
return -1;

}

return s->arr[s->top--];
}
// Function to display the stack
void displayStack(Stack* s) {
if (isEmpty(s)) {
printf("Stack is empty.\n");
return;
}
printf("Stack elements: ");
for (inti=0;i<=s->top; i++) {

printf("%d ", s->arr[i]);



printf("\n");
}
int main() {
Stack s;
initStack(&s);
push(&s, 40);
push(&s, 60);
push(&s, 80);
displayStack(&s);
int poppedElement = pop(&s);
printf("Popped element: %d\n", poppedElement);
displayStack(&s);

return O;

/

Output

Stack elements: 40 60 80
Popped element: 80
Stack elements: 40 60




Q20. Write C programs that implement stack (its operations) using
pointers.

Ans. Program

#include <stdio.h>
#include <stdlib.h>
// Structure to represent a stack node
typedef struct Node {
int data;
struct Node* next;
} Node;
// Structure to represent a stack
typedef struct Stack {
Node* top;
} Stack;
// Function to initialize the stack
void initStack(Stack* s) {
s->top = NULL;
}
// Function to check if the stack is empty
int isEmpty(Stack* s) {

return s->top == NULL;

// Function to push an element onto the stack
void push(Stack* s, int element) {

Node* newNode = (Node*)malloc(sizeof(Node));



newNode->data = element;
newNode->next = s->top;
s->top = newNode;
}
// Function to pop an element from the stack
int pop(Stack* s) {
if (isEmpty(s)) {
printf("Stack is empty. Cannot pop element.\n");
return -1;
}
Node* temp = s->top;
int element = temp->data;
s->top = s->top->next;
free(temp);
return element;
}
// Function to display the stack
void displayStack(Stack* s) {
if (isEmpty(s)) {
printf("Stack is empty.\n");
return;
}
Node* current = s->top;
printf("Stack elements: ");
while (current != NULL) {
printf("%d ", current->data);

current = current->next;



}
printf("\n");
}
int main() {
Stack s;
initStack(&s);
push(&s, 15);
push(&s, 30);
push(&s, 50);
displayStack(&s);
int poppedElement = pop(&s);
printf("Popped element: %d\n", poppedElement);
displayStack(&s);

return O;

4 N

Output

Stack elements: 50 30 15
Popped element: 50

Stack elements: 30 15




