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Write Cprograms by using Array data
structure for the following problem domains:

a. Createan array of integer with sizen.
Return the difference between the
largest and the smallest value inside
that array.

b. Initializes an array with ten random
integers and then prints four lines of
output, containing: Everyelement at an
even index, Every odd element, All
elements in reverse order, Only the first
and last element

c. Consideraninteger array of size5 and
display the following: Sum of all the
elements, Sum of alternate elementsin
the array, and secondhighest element
in the array

Write a program to create a singly linked list
of n nodes and perform:
a. Insertion at the beginning
Insertion at the end
Insertion at a specific location
Deletion at the beginning
Deletion at the end
Deletion At a specificlocation

~®Poo00T

Write a program to create a doubly linked list
of n nodes and perform:
a. Insertion at the beginning
Insertion at the end
Insertion at a specific location
Deletion at the beginning
Deletion at the end
Deletion At a specificlocation

~®oo00C

Write a program to create a singly circular
and doubly linked list of n nodes and
perform:

a. Insertion at the beginning
Insertion at the end
Insertion at a specific location
Deletion at the beginning
Deletion at the end
Deletion At a specificlocation

~epoouT




Write a program to implement stack using
arrays and linked lists.

Write a program to reverse a sentence/string
using stack.

Write a program to checkfor balanced
parenthesisin a given expression.

Write a program to convert infix expression
to prefix and postfix expression.

Write a program to implement Linear =ueue
using Array and Linked Lists.

10

Write a program to implement Circular
=ueue using Array and Linked Lists.

11 Write a program to implement Doubly Ended
=ueue using Array and Linked Lists.
12 Write a Programto implement Binary Search

Tree operations.

13

Write a program to implement Bubble Sort,
Selection Sort, Heap Sort, =uick Sort, Merge
Sort and Insertion Sort algorithm.

14

Write C Programs by using Graph data
structure for the following problem domains:
a. GraphTraversal: BFS
b. GraphTraversal: DFS




ExperimentNo 1(a)

Aim: Createan array of integer with sizen. Return the difference
between the largest and the smallest value inside that array.

#include <stdio.h>
int main() {
intarr]] = {12, 22, 33, 31, 23},
int n = sizeof(arr) / sizeof(arr[0]); // Getthe sizeof the array
int max = arr[0];
int min = arr[0];

for (inti=1;i<n;i++) {
if (arr[i] > max) {
max = arrfi];
}
if (arrfi] < min) {
min = arr[i];
}
}

printf("The largest element is: %d\n", max);
printf("The smallestelement is: %d\n", min);

printf("The difference: %d\n", max - min);

return O;

Output:

he largest element is:
smallest element is:

difference between the largest and smallest elements is:




Experiment No 1(b)

Aim: Initializes an array with ten random integers and then prints four lines
of output, containing: Every element at an even index, Every odd element,
Allelementsin reverse order, Only the first and last element

#include <stdio.h>
int main() {
int arr] = {232, 22, 332, 12, 2212, 332, 14, 24, 44, 43},
int n = sizeof(arr) / sizeof(arr[0]); // Getthe sizeof the array
printf("The even index elements are: ");
for (inti=0;i<n;i++) {
if (1% 2==0)({
printf(*%d ", arrfi]);
}
}

printf(* \nThe odd index elements are: ");
for(inti=0;i<n;i++) {
if (arr[i] % 2!= 0) {
printf("%d ", arrfi]);
}
}

printf(" \nThe reverse of the array is: ");
for(inti=n-1;i>= 0;i--){
printf("%d ", arr[i]);
}
printf(" \nThe first element of the array is: %d", arr[0]);
printf(" \nThe last element of the array is: %d", arr[n - 1]);
return O;

even index elements are: 232 332 2212 14 44

odd index elements are: 43

reverse of the array is: 43 44 24 14 332 2212 12 332 22 232
first element of the array is: 232The last element of the array is:




Experiment No 1(c)

Aim: Consideran integer array of size5 and display the following: Sum of
all the elements, Sum of alternate elements in the array, and second
highest element in the array

#include <stdio.h>
int main() {
int arr] = {23, 21, 22,41, 44, 32, 64, 27, 42, 45, 63, 72},
int n = sizeof(arr) / sizeof(arr[0]); // Getthe sizeof the array
int sum =0, suml = 0O;
for (inti=0;i<n;i+t) {
sum += arr|i];
}
for(inti=0;i<n;i+= 2){
suml += arr[i];
}
int max = arr[0];
int secondMax= arr[0];
for (inti=0;i<n;i++) {
if (arr[i] > max) {
secondMax= makx;
max = arr[i];
} elseif (arr[i] > secondMaxCCarr[i] != max) {
secondMax = arr[i];
}
}

printf("Sum of all elements: %d \n", sum);

printf("Sum of alternate elements: %d\n", sum1);

printf("Second highest element: %d\n", secondMax);
return O;

}

Output:

Sum of all elements: U496
Sum of alternate elements: 258

Second highest element: 64



ExperimentNo 2

Aim: Write a program to create a singly linked list of n nodes and perform:
Insertion at the beginning, Insertion at the end, Insertion at a specific
location, Deletion at the beginning, Deletion at the end, Deletion At a
specific location

#include <stdio.h>
#include <stdlib.h>
struct Node {
int data;
struct Node* next;
Y
void insertBeginning(struct Node** head, int value) {
struct Node* newNode = (struct Node*)malloc(sizeof(struct Node));
newNode->data = value;
newNode->next = *head;
*head = newNode;
}
void insertEnd(struct Node** head, int value) {
struct Node* newNode = (struct Node*)malloc(sizeof(struct Node));
newNode->data = value;
newNode->next = NULL;
if (*head == NULL){
*head = newNode;
return;
}
struct Node* temp = *head;
while (temp->next '= NULL)
temp = temp->next;
temp->next = newNode;
}
void insertAtPosition(struct Node** head, int value, int pos) {
if (pos<1) {
printf("Invalid position!\n");
return;
}
struct Node* newNode = (struct Node*)malloc(sizeof(struct Node));
newNode->data = value;
if (pos == 1) {
newNode->next = *head;
*head = newNode;
return;
}
struct Node* temp = *head;
for (inti=1;i< pos-1CCtemp != NULL;i++)
temp = temp->next;
if (temp == NULL){
printf("Position out of range!\n");



return;
}
newNode->next =temp->next;
temp->next = newNode;
}
void deleteBeginning(struct Node**head) {
if (*head == NULL) {
printf("List is empty.\n");
return;
}
struct Node*temp = *head,;
*head = (*head)->next;
free(temp);
}
void deleteEnd(struct Node**head) {
if (*head == NULL) {
printf("List is empty.\n");
return;
}
if ((*head)->next ==NULL){
free(*head);
*head = NULL;
return;
}
struct Node*temp = *head,;
while (temp->next != NULLCCtemp->next->next = NULL)
temp = temp->next;
free(temp ->next);
temp->next =NULL,;
}
void deleteAtPosition(struct Node**head, int pos){
if (*head ==NULL|| pos<1){
printf("Invalid position or empty list. \n");

return;

}

if (pos ==1) {
deleteBeginning(head);
return;

}

struct Node*temp = *head,;
for (int i =1; i <pos- 1CCtemp != NULL;i++)
temp = temp->next;
if (temp ==NULL|| temp->next ==NULL){
printf("Position out of range! \n");
return;
}
struct Node*temp2 =temp->next;
temp->next = temp ->next->next;
free(temp?2);
}
void display(struct Node*head) {



if (head == NULL) {
printf("List is empty.\n");
return;
}
struct Node*temp =head,;
printf("Linked List: ");
while (temp != NULL) {
printf("%d ->", temp->data);
temp = temp->next;
}
printf("NULL\n");
}
int main() {
struct Node*head = NULL;
int choice, value, position;

while (1) {
printf(* \nMenu:\n");
printf("1. Insert at beginning\n™);
printf("2. Insert at end \n");
printf("3. Insert at position \n");
printf("4. Delete at beginning\n™);
printf("5. Delete at end \n");
printf("6. Delete at position \n");
printf("7. Display\n");
printf("8. Exit\n");
printf("Enter your choice: ");
scanf("%d",Cchoice);

switch (choice) {

casel:
printf("Enter value: ");
scanf("%d",Cvalue);
insertBeginning(Chead, value);
break;

case?2:
printf("Enter value: ");
scanf("%d",Cvalue);
insertEnd(Chead, value);
break;

case3:
printf("Enter value and position: ");
scanf("%d %d", Cvalue, Cposition);
insertAtPosition(Chead, value, position);
break;

case4:
deleteBeginning(Chead);
break;

casebs:
deleteEnd(Chead);
break;



caseb6:
printf("Enter position: ");
scanf("%d",Cposition);
deleteAtPosition(Chead, position);
break;

case7:
display(head);
break;

case8:
exit(0);

default:
printf("Invalid choice.\n");

}
}

return O;

}

Output:

Menu:
. Insert beginning
. Insert end
. Insert position
. Delete beginning
. Delete end
. Delete position
. Display

SExit

Enter your choice: 1
Enter value: 34

Menu:
. Insert beginning
. Insert end
. Insert position
. Delete beginning
. Delete end
. Delete position
. Display

8. Exit

Enter your choice: 7

Linked List: 34 -> NULL




Experiment No 3

Aim: Write a program to create a doubly linked list of n nodesand perform:
Insertion at the beginning, Insertion at the end, Insertion at a specific
location, Deletion at the beginning, Deletion at the end, Deletion At a
specific location

#include <stdio.h>
#include <stdlib.h>
struct Node {
int data;
struct Node* prev;
struct Node* next;
%
void createList(int n, struct Node**head) {
for (int i =0; i <n; i++) {
int data;
printf("Enter data for node %d:", i +1);
scanf("%d",Cdata);
insertAtEnd(head, data);

}
}

void insertAtBeginning(struct Node** head, int data) {
struct Node*newNode = (struct Node*)malloc(sizeof(struct Node));
newNode->data = data;
newNode->prev = NULL;
newNode->next =*head,;

if (*head != NULL){
(*head)->prev = newNode;
}

*head = newNode;

}

void insertAtEnd(struct Node**head, int data) {
struct Node*newNode = (struct Node*)malloc(sizeof(struct Node));
newNode->data = data;
newNode->next = NULL;
if (*head == NULL) {
newNode->prev = NULL;
*head = newNode;
return;
}
struct Node*temp = *head;
while (temp->next != NULL)
temp = temp->next;
temp->next = newNode;
newNode->prev =temp;



void insertAtPosition(struct Node**head, int data, int pos){
if (pos <=1) {
insertAtBeginning(head, data);
return;
}
struct Node*newNode = (struct Node*)malloc(sizeof(struct Node));
newNode->data = data;
struct Node*temp = *head,;
for (int i =1; i <pos- 1 CCtemp != NULL;i++)
temp = temp->next;
if (temp == NULL) {
insertAtEnd(head, data);
}else{
newNode->next = temp->next;
newNode->prev = temp;

if (temp->next != NULL)
temp->next->prev = newNode;

temp->next = newNode;

}
}

void deleteAtBeginning(struct Node**head) {
if (*head == NULL) {
printf("List is empty.\n");
return;
}
struct Node*temp = *head,;
*head = (*head)->next;
if (*head != NULL)
(*head)->prev =NULL;
free(temp);
}
void deleteAtEnd(struct Node**head) {
if (*head == NULL) {
printf("List is empty.\n");
return;
}
if ((*head)->next ==NULL){
free(*head);
*head = NULL;
return;
}
struct Node*temp =*head;
while (temp->next != NULL)
temp = temp->next;
temp->prev->next = NULL,;
free(temp);



void deleteAtPosition(struct Node**head, int pos){
if (*head == NULL) {
printf("List is empty.\n");
return;
}
if (pos ==1) {
deleteAtBeginning(head);
return;
}
struct Node*temp =*head;
for (int i =1; i <posCCtemp != NULL;i++)
temp = temp->next;
if (temp == NULL) {
printf("Position out of range.\n");
return;
}
if (temp->next != NULL)
temp->next->prev =temp->prev;
if (temp ->prev != NULL)
temp->prev->next =temp->next;
free(temp);
}
void display(struct Node*head) {
if (head == NULL) {
printf("List is empty.\n");
return;
}
struct Node* temp = head,;
printf("Doubly Linked List: );
while (temp !'= NULL) {
printf("%d <->", temp->data);
temp = temp->next;
}
printf("NULL\Nn");
}
int main() {
struct Node*head = NULL;
int n, value, position;
printf("Enter number of nodes: ");
scanf("%d",Cn);
createList(n, Chead);
display(head);
insertAtBeginning(Chead, 10);
display(head);
insertAtEnd(Chead, 99);
display(head);
insertAtPosition(Chead, 77, 3);
display(head);
deleteAtBeginning(Chead);
display(head);
deleteAtEnd(Chead);



display(head);
deleteAtPosition(Chead, 2);
display(head);

return O;




Experiment No 4

Aim: Write a program to create a singly circular and doubly linked list of n

nodes and perform:

Insertion at the beginning, Insertion at the end, Insertion at a specific
location, Deletion at the beginning, Deletion at the end, Deletion At a
specific location

#include <stdio.h>
#include <stdlib.h>
struct Node {
int data;
struct Node* next;
%
void insertBeginning(struct Node** head, int data) {
struct Node*newNode = (struct Node*)malloc(sizeof(struct Node));
newNode->data = data;
if (*head ==NULL){
newNode->next =newNode; // Point to itself if the list is empty
*head = newNode;
return;
}
struct Node* temp = *head,;
while (temp->next !=*head) {
temp =temp->next;
}
newNode->next =*head,;
temp->next = newNode;
*head =newNode;
}
void insertEnd(struct Node**head, int data) {
struct Node*newNode = (struct Node*)malloc(sizeof(struct Node));
newNode->data = data;
if (*head ==NULL){
newNode->next = newNode; // Point to itself if the list is empty
*head = newNode;
return;
}
struct Node* temp = *head,;
while (temp->next !=*head) {
temp =temp->next;
}
temp->next = newNode;
newNode->next =*head;
}
void insertAtPosition(struct Node**head, int data, int position) {
if (position <= 0) {
printf("Invalid position.\n");
return;



}

if (position == 1) {
insertBeginning(head, data);
return;

}

struct Node*newNode = (struct Node*)malloc(sizeof(struct Node));
newNode->data = data;
struct Node*temp =*head;
int count = 1;
while (count <position - 1 CCtemp->next != *head) {
temp = temp->next;
count++;
}
if (count != position - 1) {
printf("Position out of bounds.\n");
return;
}
newNode->next =temp->next;
temp->next = newNode;
}
void deleteBeginning(struct Node**head) {
if (*head == NULL) {
printf("List is empty.\n");
return;
}
if (*head)->next ==*head){
free(*head);
*head = NULL;
return;
}
struct Node* temp = *head,;
while (temp->next !=*head) {
temp =temp->next;

}

temp->next = (*head)->next;
free(*head);

*head =temp->next;

}
void deleteEnd(struct Node**head) {

if (*head == NULL) {
printf("List is empty.\n");
return;

}

if ((*head)->next ==*head){
free(*head);
*head = NULL;
return;

}

struct Node*temp = *head;

struct Node*prev = NULL;



while (temp->next = *head) {
prev = temp;
temp =temp->next;
}
prev->next =*head;
free(temp);
}
void deleteAtPosition(struct Node**head, int position) {
if (*head == NULL) {
printf("List is empty.\n");
return;

if (position <= 0) {
printf("Invalid position. \n");
return;
}
if (position == 1) {
deleteBeginning(head);
return;
}
struct Node*temp =*head;
struct Node* prev = NULL;
int count = 1;
while (count <position CCtemp->next != *head) {
prev = temp;
temp =temp->next;
count++;
}
if (count != position) {
printf("Position out of bounds.\n");
return;
}
prev->next =temp->next;
free(temp);
}
void display(struct Node*head){
if (head == NULL) {
printf("List is empty.\n");
return;
}
struct Node*temp =head,;
do{
printf("%d ->", temp->data);
temp = temp->next;
} while (temp != head);
printf("(Back to Head)\n");
}
int main() {
struct Node*head = NULL;
int value, position;
insertEnd(Chead, 10);



insertEnd(Chead, 20);
insertEnd(Chead, 30);
display(head);
insertBeginning(Chead, 5);
display(head);
insertAtPosition(Chead, 15, 3);
display(head);
deleteBeginning(Chead);
display(head);
deleteEnd(Chead);
display(head);
deleteAtPosition(Chead, 2);
display(head);

return O;
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#include <stdio.h>
#include <stdlib.h>

struct Node({
int data;
struct Node*next;
struct Node* prev;
3
void insertBeginning(struct Node**head, int data) {
struct Node*newNode = (struct Node*)malloc(sizeof(struct Node));
newNode->data = data;

if (*head ==NULL){
newNode->next = newNode->prev =newNode; // Point to itself if list is empty
*head = newNode;
return;

}

struct Node*tail =(*head)->prev;
newNode->next = *head,;
newNode->prev = tail;
(*head)->prev =newNode;
tail ->next = newNode;
*head = newNode;
}
void insertEnd(struct Node**head, int data) {
struct Node*newNode = (struct Node*)malloc(sizeof(struct Node));






