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TANT-2/ Experiment-1
QB\’ (Arrays)

1. fopadt fou 0 WX & gad oIk Siftread Tferdic @ |

Write a program to find the minimum and maximum element in a given array.

YHTUTA/Solution:
#include <stdio.h>

int main()

{
int size;
printf("Enter the size of the array: ");
scanf("%d", &size);

int arr[size];
printf("Enter the elements of the array:\n");
for (inti =0; i < size; i++)
{
scanf("%d", &arr[i]);
}

int min = arr[0];
int max = arr[0];

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

printf("Array elements: ");
for (inti=0;i < size; i++)

{




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

}
printf("\n");

printf("Minimum element: %d\n", min);
printf("Maximum element: %d\n", max);

return O;

SI3CYC/Output:

Enter the size of the array: 5
Enter the elements of the array:
2356 12 8 45

Array elements: 23 56 12 8 45
Minimum element: 8

Maximum element: 56




2. 3qiffepd Siord & U U | JeHi® ¢ |

Find the median in the unsorted array of integers.

HHTYUTH/Solution:

#include <stdio.h>
#include <stdlib.h>
int compare(const void *a, const void *b)
{
return (*(int *)a - *(int *)b);

}

double findMedian(int arr[], int size)

{

gsort(arr, size, sizeof(int), compare);

if (size % 2 == 0)
{
int mid1 = arr[size / 2 - 1];
int mid2 = arr[size / 2];
return (double)(mid1 + mid2) / 2.0;
}

else

{
return (double)arr[size / 2];
}
}

int main()
{
int size;
printf("Enter the size of the array: ");
scanf("%d", &size);
int arr[size];
printf("Enter the elements of the array:\n");
for (inti =0; i < size; i++)
{
scanf("%d", &arrli]);
}
double median = findMedian(arr, size);
printf("Array elements: ");
for (inti=0;i < size; i++)

{




printf("%d ", arr[i]);
}
printf("\n");
printf("Median: %.2f\n", median);

return O;

3I3CYC/Output:

Enter the size of the array: 5
Enter the elements of the array:
2356 12 845

Array elements: 23 56 12 8 45
Median: 23.00




3. 3faETipd WX H g¥R ey §9 UfHe &1 udl ad |

Find the second largest element in an unsorted array.
HHTYUT/Solution:

#include <stdio.h>
void findSecondLargest(int arr[], int size)
{

int largest = arr[0];

int secondLargest = arr[0];

for (inti =1;i < size; i++)

{
if (arr[i] > largest)
{
secondLargest = largest;
largest = arrfi];
}
else if (arr[i] > secondLargest && arrf[i] != largest)
{
secondLlargest = arrl[i];
}
}
if (secondLargest != largest)
{
printf("Second largest element: %d\n", secondLargest);
}
else
{
printf("There is no second largest element.\n");
}
}




int main()
{
int size;
printf("Enter the size of the array: "),
scanf("%d", &size);
int arr[size];
printf("Enter the elements of the array:\n");
for (inti=0;i < size; i++)
{
scanf("%d", &arrl[i]);
}
findSecondLargest(arr, size);

return O;

}

3I3CYC/Output:

Enter the size of the array: 7
Enter the elements of the array:
2356 1284567 34

Second largest element: 56




WIRT-]/ Experiment-2
QB\’ (Arrays)

4. 3 3fffpd W & AT 3R SeATRE P WioH &1 o fafau|

Write a program for finding the union and intersection of two unsorted arrays.
HHATYT/Solution:

#include <stdio.h>
void findUnion(int arr1[], int size1, int arr2[], int size2)
{

int unionArr[size1 + size2];

int unionSize = 0;

for (inti=0;i < sizel; i++)

{
unionArr[unionSize++] = arr1[i];
}
for (inti=0;i < size2; i++)
{
int found = 0;

for (intj = 0;j < sizel; j++)
{
if (arr2[i] == arr1[j])
{
found = 1;
break;
}
}
if (ffound)
{




unionArr[unionSize++] = arr2[i];
}
}
printf("Union of arrays: ");
for (inti = 0;i < unionSize; i++)
{
printf("%d ", unionArrl[i]);
}
printf("\n");
}
void findIntersection(int arr1[], int size1, int arr2[], int size2)
{
printf("Intersection of arrays: ");
for (inti =0;i < sizel; i++)
{
for (intj = 0;j < size2; j++)
{
if (arr1[i] == arr2[j])
{
printf("%d ", arr1[i]);
break;
}

}
printf("\n");
}

int main()

{

int size1, size2;




}

printf("Enter the size of the first array: ");
scanf("%d", &size1);
int arr1[size1];
printf("Enter the elements of the first array:\n");
for (inti=0;i < sizel; i++)
{
scanf("%d", &arr1[i]);
}
printf("Enter the size of the second array: ");
scanf("%d", &size2);
int arr2[size2];
printf("Enter the elements of the second array:\n");
for (inti =0;i < size2; i++)
{
scanf("%d", &arr2[i]);
}
findUnion(arr1, size1, arr2, size2);
findIntersection(arr1, size1, arr2, size2);

return O;

3T3¢Y</Output:

Enter the size of the first array: 5

Enter the elements of the first array: 47291

Enter the size of the second array: 4

Enter the elements of the second array: 752 6

Union of arrays: 4729156

Intersection of arrays: 7 2
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5. &1 2D-3{Tgg DI I[UMT A b1 Yy fifau |

Write a program for multiplying two 2D-matrices.

JHTYT/Solution:
#include <stdio.h>

#define MAX_ROWS 100
#define MAX_COLS 100

void multiplyMatrices(int mat1[][MAX_COLS], int rows1, int cols1,
int mat2[][MAX_COLS], int rows2, int cols2,
int result[][MAX_COLS])
{
if (cols1 != rows2)
{
printf("Matrix multiplication is not possible.\n");
return;

}

for (inti=0;i < rows1; i++)
{for (intj = 0;j < cols2; j++)
result[?][j] =0;
for (intk = 0; k < cols1; k++)
result[i][j] 4{-= mat1[i][k] * mat2[k][j];
} }

}

void displayMatrix(int mat[][[MAX_COLS], int rows, int cols)
{

for (inti =0; i < rows; i++)

{
for (intj = 0;j < cols; j++)
{
printf("%d ", mat[i][j]);
}
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printf("\n");
}
}

int main()
{

int mat1[MAX_ROWS][MAX_COLS], mat2[MAX_ROWS][MAX_COLS],
resultfMAX_ROWS][MAX_COLS];

int rows1, cols1, rows2, cols2;

printf("Enter the number of rows and columns for the first matrix: ");
scanf("%d %d", &rows1, &cols1);

printf("Enter the elements of the first matrix:\n");
for (inti =0;i < rowsT; i++)

{
for (intj = 0;j < cols1; j++)
{
scanf("%d", &mat1[i][j]);
}
}

printf("Enter the number of rows and columns for the second matrix: *);
scanf("%d %d", &rows2, &cols2);

printf("Enter the elements of the second matrix:\n");
for (inti =0;i < rows2; i++)
{
for (intj = 0; j < cols2; j++)
{
scanf("%d", &mat2[i][j]);
}
}

if (cols1 != rows2)
{
printf("Matrix multiplication is not possible.\n");
return 1;
}
multiplyMatrices(mat1, rows1, cols1, mat2, rows2, cols2, result);
printf("Resultant matrix after multiplication:\n");
displayMatrix(result, rows1, cols2);
return O;
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}
3T3CY</Output:

Enter the number of rows and columns for the first matrix: 2 3
Enter the elements of the first matrix:

234

567

Enter the number of rows and columns for the second matrix: 3 2
Enter the elements of the second matrix:

89

10 11

1213

Resultant matrix after multiplication:

5358

134 148
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TIRT-3 / Experiment-3
R (Recursion)

1. Repefa &1 Iuaht s ndl fthaTen! T J1d &N |

Find the nth fibonacci number using recursion.

JHTYT/Solution:

#include <stdio.h>
int fibonacci(int n)
{
if (n <=0)
return O;
else if (n==1)
return 1,
else
return fibonacci(n - 1) + fibonacci(n - 2);
}
int main()
{
int n;
printf("Enter the value of n: ");
scanf("%d", &n);
int result = fibonacci(n);
printf("The %dth Fibonacci number is: %d\n", n, result);

return O;

14




313¢9e/Output:

Enter the value of n: 10

The 10th Fibonacci number is: 55

15




2. Reef &1 IuanT Sk 2 TRl 1 HeaH JHTUAS JTd B |

Find the greatest common divisor of 2 numbers using recursion.

HHATYT/Solution:

#include <stdio.h>

int gcd_recursive(int a, int b)

{

{
return a;
} else {
return gcd_recursive(b, a % b);
}

}

int main() {
int numl = 48;
int num2 = 18;
int result = gcd_recursive(numl, num2);
printf("The GCD of %d and %d is %d\n", num1, num2, result);
return O;

if (b == 0)

313&9</Output:

The GCD of 48 and 18 is 6
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Find the sum of all elements of an integer array using recursion.

HHATYT/Solution:

#include <stdio.h>

int sum_recursive(int arr[], int n) {
if (n<=0) {
return O;
} else {
return arr[n - 1] + sum_recursive(arr, n - 1);
}

}

int main() {
int arr[] = {5, 10, 15, 20, 25},
int size = sizeof(arr) / sizeof(arr[0]);
int result = sum_recursive(arr, size);
printf("Sum of array elements: %d\n", result);
return O;

313¢9e/Output:

Sum of array elements: 75
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Write a program for finding the solution of towers of hanoi problem having 'n’
discs.

JHTYT/Solution:

#include <stdio.h>

void towerOfHanoi(int n, char source, char auxiliary, char destination) {
if (n==1) {
printf("Move disk 1 from %c to %c\n", source, destination);
return;

}

towerOfHanoi(n - 1, source, destination, auxiliary);
printf("Move disk %d from %c to %c\n", n, source, destination);
towerOfHanoi(n - 1, auxiliary, source, destination);

}

int main() {
int n;
printf("Enter the number of discs: ");
scanf("%d", &n);

towerOfHanoi(n, 'A’, 'B', 'C');

return O;

3T3eYe/Output:

Enter the number of discs: 3
Move disk 1 from Ato C
Move disk 2 from Ato B
Move disk 1 from Cto B
Move disk 3 from Ato C
Move disk 1 from B to A
Move disk 2 from B to C
Move disk 1 from Ato C

18
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fefers fre (Linked List)

1.oigs fore ® weg ferdie @ioH & fow gium fafey |

Write a program for finding the middle element in the linked list.

HHATYT/Solution:

#include <stdio.h>
#include <stdlib.h>

struct Node
t
int data;
struct Node* next;

h

struct Node* createNode(int data)
{
struct Node* newNode = (struct Node*)malloc(sizeof(struct Node));
newNode->data = data;
newNode->next = NULL;
return newNode;

}

void findMiddle(struct Node* head)
{
struct Node* slowPtr = head;
struct Node* fastPtr = head;

if (head '= NULL) {
while (fastPtr != NULL && fastPtr->next != NULL)
{
fastPtr = fastPtr->next->next;
slowPtr = slowPtr->next;
}
printf("The middle element is: %d\n", slowPtr->data);
}
}

int main()

{
struct Node* head = createNode(1);
head->next = createNode(2);
head->next->next = createNode(3);

19




head->next->next->next = createNode(4);
head->next->next->next->next = createNode(5);

findMiddle(head);

return O;

}

3T3eYe/Output:

The middle element is: 3

20
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Write a program for reversing the linked list.

HHATYT/Solution:

#include <stdio.h>
#include <stdlib.h>

struct Node {
int data;
struct Node* next;

h

struct Node* createNode(int data) {
struct Node* newNode = (struct Node*)malloc(sizeof(struct Node));
newNode->data = data,
newNode->next = NULL;
return newNode;

}

void printList(struct Node* head) {
struct Node* current = head,;
while (current = NULL) {
printf("%d ", current->data);
current = current->next;
}
printf("\n");
}

struct Node* reverseList(struct Node* head) {
struct Node* prev = NULL;
struct Node* current = head;
struct Node* next = NULL;

while (current = NULL) {
next = current->next;
current->next = prev;,
prev = current;
current = next;

}

return prev;,

}

int main() {
struct Node* head = createNode(1);
head->next = createNode(2);

21




head->next->next = createNode(3);
head->next->next->next = createNode(4);
head->next->next->next->next = createNode(5);

printf("Original linked list: ");
printList(head);

head = reverseList(head);

printf("Reversed linked list: ");
printList(head);

return O;

}

3m3eYe/Output:

Original linked list: 12345
Reversed linked list: 54321

22
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Write a program for segregating even and odd key nodes in a linked list.

HHATYT/Solution:

#include <stdio.h>
#include <stdlib.h>

struct Node {
int data;
struct Node* next;

h

struct Node* createNode(int data) {
struct Node* newNode = (struct Node*)malloc(sizeof(struct Node));
newNode->data = data;
newNode->next = NULL,;
return newNode;

}

void printList(struct Node* head) {
struct Node* current = head,;
while (current '= NULL) {
printf("%d ", current->data);
current = current->next;

}
printf("\n");
}

struct Node* segregateEvenOdd(struct Node* head) {
struct Node* evenHead = NULL;
struct Node* evenTail = NULL;
struct Node* oddHead = NULL;
struct Node* oddTail = NULL;
struct Node* current = head;

while (current '= NULL) {
if (current->data % 2 == 0) {

if (evenHead == NULL) {
evenHead = current;
evenTail = current;

} else {
evenTail->next = current;
evenTail = evenTail->next;

}
}

23




else

if (oddHead == NULL)
{
oddHead = current;
oddTail = current;
} else {
oddTail->next = current;
oddTail = oddTail->next;

}
}

current = current->next;

}

if (evenHead == NULL)
{
return oddHead:;

} else {
evenTail->next = oddHead:;
if (oddTail !'= NULL) {

oddTail->next = NULL;

}
return evenHead;

}

}

int main()

{
struct Node* head = createNode(17);
head->next = createNode(15);
head->next->next = createNode(8);
head->next->next->next = createNode(12);
head->next->next->next->next = createNode(10);

printf("Original linked list: ");
printList(head);

head = segregateEvenOdd(head);

printf("Segregated linked list: ");
printList(head);

return O;

}

3T3eYe/Output:

Original linked list: 17 158 12 10
Segregated linked list: 8 12 10 17 15

24
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Write a program for detecting a loop in a linked list.

HHATYT/Solution:

#include <stdio.h>
#include <stdlib.h>

// Definition of a linked list node
struct Node {

int data;

struct Node* next;

%

// Function to insert a new node at the end of the linked list

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

if (*head == NULL)
*head = newNode;

Else

{

struct Node* temp = *head;
while (temp->next != NULL)
{
temp = temp->next;

}

temp->next = newNode;

}

// Function to detect a loop in a linked list
int detectLoop(struct Node* head)
{

struct Node* slow = head;

struct Node* fast = head;

25




while (fast '= NULL && fast->next != NULL)
{
slow = slow->next;
fast = fast->next->next;

if (slow == fast) {
return 1; // Loop detected
}
}

return O; // No loop detected
}

int main()

{
struct Node* head = NULL;

insert(&head, 1);
insert(&head, 2);
insert(&head, 3);
insert(&head, 4);
insert(&head, 5);

// Create a loop for testing (connecting the last node to the second node)
head->next->next->next->next->next = head->next;

if (detectLoop(head)) {
printf("Loop detected in the linked list.\n");
} else {
printf("No loop detected in the linked list.\n");

}

return O;

3T3eYe/Output:

Loop detected in the linked list.

26




WIRT-4 / Experiment-5
foias oI (Linked List)

5.5 foh & 718 fefars fore Afcigm g ar=1gt |

Check whether a given linked list is palindrome or not.

HHTYUTH/Solution:

5,4,3, 11, 25, 45, 11, 58, 84, 89, 48, 47, 74, 57

27




6. T PR i fore §TY 3R ST &1 gHRI Ui T 3R ST |

Create a circular linked list and always insert data at tail.

HHTYUTA/Solution:

#include <stdio.h>
#include <stdlib.h>
// Structure for a node
struct Node {
int data;
struct Node* next;
y
// Function to insert a node at the
// beginning of a Circular linked list
void push(struct Node** head_ref, int data)
{
// Create a new node and make head
// as next of it.
struct Node* ptr1 = (struct Node*)malloc(sizeof(struct Node));
ptr1->data = data;
ptr1->next = *head_ref;
// If linked list is not NULL then
// set the next of last node
if (*head_ref = NULL) {
// Find the node before head and
// update next of it.
struct Node* temp = *head_ref;
while (temp->next != *head_ref)
temp = temp->next;

temp->next = ptr1;

28




else
// For the first node
ptr1->next = ptri;
*head_ref = ptr1;
}
// Function to print nodes in a given
// circular linked list

void printList(struct Node* head)

{
struct Node* temp = head;
if (head '= NULL) {
do {
printf("%d ", temp->data);
temp = temp->next;
} while (temp != head);
}
printf("\n");
}

// Function to delete a given node
// from the list
void deleteNode(struct Node** head, int key)
{
// If linked list is empty
if (*head == NULL)
return;
// If the list contains only a
// single node
if (*head)->data == key && (*head)->next == *head) {

29




free(*head);
*head = NULL;
return;

}

struct Node *last = *head, *d;

// If head is to be deleted

if (*head)->data == key) {
// Find the last node of the list
while (last->next = *head)

last = last->next;

// Point last node to the next of
// head i.e. the second node
// of the list
last->next = (*head)->next;
free(*head);
*head = last->next;
return;

}

// Either the node to be deleted is

// not found or the end of list

// is not reached

while (last->next != *head && last->next->data != key) {
last = last->next;

}

// If node to be deleted was found

if (last->next->data == key) {
d = last->next;
last->next = d->next;

free(d);

30




else
printf("Given node is not found in the list!!\n");
}
// Driver code
int main()
{
// Initialize lists as empty
struct Node* head = NULL;
// Created linked list will be
// 2->5->7->8->10
push(&head, 2);
push(&head, 5);
push(&head, 7);
push(&head, 8);
push(&head, 10);
printf("List Before Deletion: ");
printList(head);
deleteNode(&head, 7);

printf("List After Deletion: ");

printList(head);
return O;

}

3T3eYe/Output:

31




v VS input
List Before Deletion: 10 f
List After Deletion: 10 ¢

.. .Program finished with exit code 0
Press ENTER to exit console.D

DB

7. & TS RiTelt fefers fore @ saah fefas fore a9ma
Create a doubly linked list from a given singly linked list.

HHTUTA/Solution:

#include <stdio.h>
#include <stdlib.h>
struct node {
int num;
struct node * preptr;
struct node * nextptr;
}*stnode, *ennode;
void DlListcreation(int n);
void displayDIList();
int main()
{
int n;
stnode = NULL;
ennode = NULL;

printf("\n\n Doubly Linked List : Create and display a doubly linked list :\n");

printf(" \n®);
printf(" Input the number of nodes : ");
scanf("%d", &n);
DlListcreation(n);
displayDlIList();

return O;

32




void DlListcreation(int n)
{
inti, num;
struct node *fnNode;
if(n>=1)
{

stnode = (struct node *)malloc(sizeof(struct node));

if(stnode != NULL)
{
printf(" Input data for node 1 : "); // assigning data in the first node
scanf("%d", &num);
stnode->num = num;
stnode->preptr = NULL;
stnode->nextptr = NULL;
ennode = stnode;
// putting data for rest of the nodes
for(i=2; i<=n; i++)
{
fnNode = (struct node *)malloc(sizeof(struct node));
if(fnNode != NULL)
{
printf(" Input data for node %d : ", i);
scanf("%d", &num);
fnNode->num = num;
fnNode->preptr = ennode; // new node is linking with the previous node
fnNode->nextptr = NULL;
ennode->nextptr = fnNode; // previous node is linking with the new node

ennode = fnNode; // assign new node as last node

else

33




printf(" Memory can not be allocated.");

break;
}
}
}
else
{
printf(" Memory can not be allocated.");
}
}
}
void displayDIList()
{

struct node * tmp;
intn=1,

if(stnode == NULL)
{

printf(" No data found in the List yet.");

else

tmp = stnode;

printf("\n\n Data entered on the list are :\n");

while(tmp != NULL)

{
printf(" node %d : %d\n", n, tmp->num);
n++;

tmp = tmp->nextptr; // current pointer moves to the next node

34




3m3eYe/Output:

Start

pointer
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Write a program for reversing a doubly linked list.
HHTYUTA/Solution:

linked list */

#include <stdio.h>

#include <stdlib.h>

// A node of the doubly linked list
struct Node

{

int data;

struct Node *next;

struct Node *prevy;

|3

/* Function to reverse a Doubly
Linked List */
void reverse(struct Node **head_ref)
{
struct Node *temp = NULL;
struct Node *current = *head_ref;

/* Swap next and prev for all nodes
of doubly linked list */

while (current = NULL)

{

temp = current->prey;

current->prev = current->next;

current->next = temp;

current = current->prey;

}

/* Before changing head, check for the
cases like empty list and list with
only one node */

if(ttemp != NULL)

*head_ref = temp->prey;

36




// UTILITY FUNCTIONS
/* Function to insert a node at the beginning
of the Doubly Linked List */
void push(struct Node** head_ref,
int new_data)
{
// Allocate node
struct Node* new_node =
(struct Node*) malloc(sizeof(struct Node));

// Put in the data

new_node->data = new_data;

/* Since we are adding at the beginning,
prev is always NULL */

new_node->prev = NULL;

/* Link the old list of the new node */
new_node->next = (*head_ref);

/* Change prev of head node to new node */
if(*head_ref) '= NULL)
(*head_ref)->prev = new_node ;

/* move the head to point to the new node */
(*head_ref) = new_node;

}

/* Function to print nodes in a given
doubly linked list. This function is
same as printList() of singly linked list */
void printList(struct Node *node)

{

while(node!=NULL)

{

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

node = node->next;

}

}

// Driver code

int main()

{

// Start with the empty list
struct Node* head = NULL;

/* Let us create a sorted linked list
to test the functions. Created linked list
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will be 10->8->4->2 */
push(&head, 2);
push(&head, 4);
push(&head, 8);
push(&head, 10);
printf(
"Original Linked list ");
printList(head);

// Reverse doubly linked list
reverse(&head);

printf(

"Reversed Linked list ");
printList(head);
getcha();

}

3m3eYe/Output:

Original linked list

16842
The reversed Linked List is
24818
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Write a program to implement a growable stack using arrays.

HHTYUTH/Solution:

#include <stdio.h>
#include <stdlib.h>

#define INITIAL_CAPACITY 5
struct GrowableStack {

int *array;

int top;

int capacity;

void initialize(struct GrowableStack *stack) {
stack->array = (int *)malloc(INITIAL_CAPACITY * sizeof(int));
stack->top = -1;
stack->capacity = INITIAL_CAPACITY;

int isEmpty(struct GrowableStack *stack) {

return stack->top == -1,
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void push(struct GrowableStack *stack, int data) {
if (stack->top == stack->capacity - 1) {
// If the stack is full, double the capacity
stack->capacity *= 2;
stack->array = (int *)realloc(stack->array, stack->capacity * sizeof(int));
}

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

int pop(struct GrowableStack *stack) {
if (isEmpty(stack)) {
printf("Stack is empty.\n");
return -1,

}

return stack->array[stack->top--];

int main() {
struct GrowableStack stack;

initialize(&stack);

push(&stack, 10);
push(&stack, 20);
push(&stack, 30);

printf("Popped: %d\n", pop(&stack));
printf("Popped: %d\n", pop(&stack));
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printf("Popped: %d\n", pop(&stack));

push(&stack, 40);
push(&stack, 50);

printf("Popped: %d\n", pop(&stack));
printf("Popped: %d\n", pop(&stack));

return O;

3T3eYe/Output:

Popped: 30
Popped: 20
Popped: 10
Popped: 50
Popped: 40
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Implement stack with the help of a linked list.

HHTYUTH/Solution:

#include <bits/stdc++.h>
using namespace std;

class Node {
public:
int data;
Node* link;
Node(int n)
{
this->data = n;
this->link = NULL;
}
Y
class Stack {
Node* top;
public:

Stack() { top = NULL; }
void push(int data)

{
Node* temp = new Node(data);
if (1temp) {
cout << "\nStack Overflow";
exit(1);
¥
temp->data = data;
temp->link = top;
top = temp;
¥
bool isEmpty()
{
return top == NULL;
int peek()

if (YisEmpty())
return top->data;
else
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exit(1);

void pop()
{

Node* temp;

If (top == NULL) {
cout << "\nStack Underflow" << endl;
exit(1);

}

else {
temp = top;
top = top->link;
free(temp);

¥
void display()
{
Node* temp;
if (top == NULL) {
cout << "\nStack Underflow";
exit(1);
¥
else {
temp = top;
while (temp !'= NULL) {
cout << temp->data;
temp = temp->link;
if (temp != NULL)
cout << ->";

}
¥
int main()
{
Stack s;
s.push(11);
s.push(22);
s.push(33);
s.push(44);
s.display();
cout << "\nTop element is " << s.peek() << endl;
s.pop();
s.pop();
s.display();
cout << "\nTop element is " << s.peek() << endl;
return O;

¥

3T3eYe/Output:
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44 >33 >22 > 11
Top element is 44
22 >11

Top element is 22

3. TP b ddl bl Iac & forg My ke |

Write a program for reversing elements of the stack.

HHTUTA/Solution:

#include <stdio.h>
#include <stdlib.h>
#define bool int
struct sNode {
char data;
struct sSNode* next;
Y
void push(struct sNode** top_ref, int new_data);
int pop(struct sNode** top_ref);
bool isEmpty(struct sNode* top);
void print(struct sNode* top);
void insertAtBottom(struct sNode** top_ref, int item)

if (ISEmpty(*top_ref))
push(top_ref, item);

else {
int temp = pop(top_ref);
insertAtBottom(top_ref, item);
push(top_ref, temp);

¥

void reverse(struct sNode** top_ref)
{
if (lisEmpty(*top_ref)) {
int temp = pop(top_ref);
reverse(top_ref);
insertAtBottom(top_ref, temp);
}
}
int main()
struct sNode* s = NULL,;
push(&s, 4);
push(&s, 3);
push(&s, 2);
push(&s, 1);
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printf(*\n Original Stack ™);
print(s);

reverse(&s);

printf("\n Reversed Stack ");
print(s);

return 0;

}
bool isEmpty(struct sNode* top)

return (top == NULL) ?1:0;

}
void push(struct sNode** top_ref, int new_data)
{
struct sNode* new_node = (struct sNode*)malloc(sizeof(struct sNode));
if (new_node == NULL) {
printf("'Stack overflow \n");
exit(0);
¥
new_node->data = new_data;
new_node->next = (*top_ref);
(*top_ref) = new_node;
}
int pop(struct sNode** top_ref)
{
char res;
struct sNode* top;
if (*top_ref == NULL) {
printf("'Stack overflow \n");
exit(0);
}
else {
top = *top_ref;
res = top->data;
*top_ref = top->next;
free(top);
return res;
}
}
void print(struct sNode* top)
{
printf("\n");
while (top '= NULL) {
printf(" %d ", top->data);
top = top->next;
}
}
3T3eYe/Output:
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Original Stack
4321
Reversed Stack
1234

4, WD P ITIANT P ST T TR TUTIRUN & oIt Teh TR ford |

Write a program for infix to postfix conversion using stacks.
HHTYUTA/Solution:

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#define MAX_EXPR_SIZE 100
int precedence(char operator)

{
switch (operator) {
case '+"
case '-".
return 1;
case "*";
case '/":
return 2;
case "\
return 3;
default:
return -1,
}
}
int isOperator(char ch)
{
return (ch =="+"||ch=="-"||ch=="*"||ch=="""
llch ==");
}
char* infixToPostfix(char* infix)
t
inti, J;

int len = strlen(infix);
char* postfix = (char*)malloc(sizeof(char) * (len + 2));
char stacklMAX_EXPR_SIZE];

int top = -1;
for(i=0,j=0;i<len;i++) {
if (infix[i] ==""|| infix[i] =="\t")
continue;

if (isalnum(infix[i])) {
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postfix[j++] = infix[i];

}

else if (infix[i] =="() {
stack[++top] = infix[i];

}

else if (infix[i] =="") {
while (top > -1 && stack[top] '="(")
postfix[j++] = stack[top--];
if (top > -1 && stack[top] '="(")
return "Invalid Expression”;
else
top--;

}
else if (isOperator(infix[i])) {
while (top > -1
&& precedence(stack[top])
>= precedence(infix[i]))
postfix[j++] = stack[top--];
stack[++top] = infix[i];
¥
¥
while (top > -1) {
if (stack[top] =="(") {
return "Invalid Expression”;

postfix[j++] = stack[top--];

}
postfix[j] = "\0’;
return postfix;

int main()

char infixMAX_EXPR_SIZE] = "a+b*(c"d-e)(f+g*h)-i";

char* postfix = infixToPostfix(infix);
printf("%s\n", postfix);

free(postfix);
return O;
}
3T3eYe/Output:

abcd”e-fgh*+"*+i-
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Implement stack using two queues.

HHTUTA/Solution:

#include <bits/stdc++.h>
using namespace std;
class Stack {

queue<int> ql, q2;

public:
void push(int x)
{
g2.push(x);
while ('gl.empty()) {
g2.push(qgl.front());
q1.pop();
¥
queue<int>q =ql;
ql=0q2;
02 =q;
¥
void pop()
{
if (ql.empty())
return;
q1.pop();
int top()
{
if (ql.empty())
return -1;
return gq1.front();
¥
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int size() { return gl.size(); }

int main()

{
Stack s;
s.push(1);
s.push(2);
s.push(3);

cout << "current size: " << s.size() << endl;
cout << s.top() << endl;

s.pop();
cout << s.top() << endl;

s.pop();

cout << s.top() << endl;

cout << "current size: " << s.size() << endl,
return O;

3T3eYe/Output:
current size: 3
3
2
1

current size: 1
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Use stack for evaluation of equation given in postfix form.
HHTYUTA/Solution:

#include <ctype.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>

struct Stack {
int top;
unsigned capacity;
int* array;
3
struct Stack* createStack(unsigned capacity)
{
struct Stack* stack = (struct Stack*)malloc(sizeof(struct Stack));
if (Istack)

return NULL;
stack->top = -1,
stack->capacity = capacity;
stack->array = (int*)malloc(stack->capacity * sizeof(int));
if (Istack->array)
return NULL;
return stack;

}
int isEmpty(struct Stack* stack)

{

return stack->top == -1,

char peek(struct Stack* stack)
{

}
char pop(struct Stack* stack)

return stack->array[stack->top];

if (YisEmpty(stack))
return stack->array[stack->top--];
return '$’;
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void push(struct Stack™* stack, char op)

{
¥

int evaluatePostfix(char* exp)

{

stack->array[++stack->top] = op;

struct Stack* stack = createStack(strlen(exp));
inti;
if (Istack)
return -1;
for (i = 0; exp[i]; ++i) {
if (isdigit(expli]))
push(stack, exp[i] - '09;
else {
int vall = pop(stack);
int val2 = pop(stack);
switch (exp[i]) {
case '+
push(stack, val2 + vall);
break;
case '-':
push(stack, val2 - vall);
break;
case ™*"
push(stack, val2 * vall);
break;
case '/".
push(stack, val2 / vall);
break;

}
}
return pop(stack);

}

int main()
char exp[] = "231*+9-";

printf("postfix evaluation: %d", evaluatePostfix(exp));
return 0;

3T3eYe/Output:

postfix evaluation: -4
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Write a program to check if two stacks are identical or not.
HHTYUTA/Solution:

#include <bits/stdc++.h>
using namespace std;
bool isSameStack(stack<string> stack1, stack<string> stack2)
{
bool flag = true;
It (stackl.size() != stack2.size()) {
flag = false;
return flag;
}
while (stackl.empty() == false) {
if (stackl.top() == stack2.top()) {
stackl1.pop();
stack2.pop();

}
else {
flag = false;
break;
}
}
return flag;
}
int main()
{

stack<string> stack1,
stack<string> stack2;
stackl.push("Geeks");
stackl.push("4™);
stackl.push("Geeks");
stackl.push("Welcomes™);
stackl.push("You");
stack2.push("Geeks™);
stack2.push("4");
stack2.push("Geeks™);
stack2.push("Welcomes");
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stack2.push("You");
if (isSameStack(stackl, stack?2))
cout << "Stacks are Same";

else
cout << "Stacks are not Same";
return O;
}
33eYe/Output:

Stacks are Same

WART-¢ / Experiment-8
R (Queues)
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Write a program to implement growable queues using arrays.

HHTYUTH/Solution:

#include <stdio.h>
#include <stdlib.h>
#define INITIAL CAPACITY 5
typedef struct {
int* arr;
int front;
int rear;
int size;
int capacity;
} GrowableQueue;
// Function to initialize the queue
void initializeQueue(GrowableQueue* queue) {
queue->arr = (int*)malloc(INITIAL CAPACITY * sizeof(int));
queue->front = -1;
queue->rear = -1;
queue->size = 0;
queue->capacity = INITIAL CAPACITY;
§
// Function to check if the queue is empty
int isEmpty(GrowableQueue* queue) {
return queue->size == 0;
§
// Function to enqueue an element
void enqueue(GrowableQueue* queue, int data) {
if (queue->size == queue->capacity) {
// Queue is full, double the capacity
int newCapacity = queue->capacity * 2;
int* newArr = (int*)malloc(newCapacity * sizeof(int));
intj=0;
for (int 1 = queue->front; 1 != queue->rear; 1 = (i + 1) % queue->capacity) {
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}

newAurr[j++] = queue->arr|[i];
}
newArr[j] = queue->arr[queue->rear];
free(queue->arr);
queue->arr = newArr;
queue->front = 0;
queue->rear = j;
queue->capacity = newCapacity;

}
if (iIsEmpty(queue)) {

queue->front = 0;
queue->rear = 0;

} else {

queue->rear = (queue->rear + 1) % queue->capacity;

}

queue->arr[queue->rear| = data;
queue->sizet+;

// Function to dequeue an element
int dequeue(GrowableQueue* queue) {

}

if (iIsEmpty(queue)) {

printf("Error: Queue is empty\n");
return -1;

}

int data = queue->arr[queue->front];
if (queue->front == queue->rear) {

queue->front = -1;
queue->rear = -1;

} else {

queue->front = (queue->front + 1) % queue->capacity;

queue->size--;
return data;

// Function to display the queue
void display(GrowableQueue* queue) {

if (iIsEmpty(queue)) {

printf("Queue is empty\n");
return;

}

printf("Queue: ");

int 1 = queue->front;

int count = queue->size;

while (count > 0) {
printf("%d ", queue->arr([i]);
1=+ 1) % queue->capacity;
count--;

b
printf("\n");
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// Function to free the allocated memory
void destroyQueue(GrowableQueue* queue) {

}

free(queue->arr);
queue->arr = NULL;
queue->front = -1;
queue->rear = -1;
queue->size = 0;
queue->capacity = 0;

int main() {

}

GrowableQueue queue;
initializeQueue(&queue);

enqueue(&queue, 10);

enqueue(&queue, 20);

enqueue(&queue, 30);

enqueue(&queue, 40);

enqueue(&queue, 50);

display(&queue);

enqueue(&queue, 60);

enqueue(&queue, 70);

display(&queue);

printf("Dequeue: %d\n", dequeue(&queue));
printf("Dequeue: %d\n", dequeue(&queue));
display(&queue);

destroyQueue(&queue);

return 0;

3T3eYe/Output:

Queue: 10 20 30 40 50
Queue: 1020 3040 50 60 70
Dequeue: 10

Dequeue: 20

Queue: 30 40 50 60 70
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Implement queues using a linked list.

HHTYUTH/Solution:

#include <stdio.h>
#include <stdlib.h>
// Node structure
typedef struct Node {
int data;
struct Node* next;
} Node;

/I Queue structure

typedef struct {
Node* front;
Node* rear;

} Queue;

// Function to initialize the queue

void initializeQueue(Queue* queue) {
queue->front = NULL;
queue->rear = NULL;

}

// Function to check if the queue is empty
int isEmpty(Queue* queue) {
return queue->front == NULL;

}

// Function to enqueue an element

void enqueue(Queue* queue, int data) {
Node* newNode = (Node*)malloc(sizeof(Node));
newNode->data = data;
newNode->next = NULL;

if (isEmpty(queue)) {
queue->front = newNode;
queue->rear = newNode;
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} else {
queue->rear->next = newNode;
queue->rear = newNode;

j
}

// Function to dequeue an element
int dequeue(Queue* queue) {
if (isEmpty(queue)) {
printf("Error: Queue is empty\n");
return -1;

}

int data = queue->front->data;
Node* temp = queue->front;

if (queue->front == queue->rear) {
queue->front = NULL;
queue->rear = NULL;

} else {
queue->front = queue->front->next;

}

free(temp);
return data;

}

// Function to display the queue
void display(Queue* queue) {
if (isEmpty(queue)) {
printf("Queue is empty\n");
return;

}

printf("Queue: ");

Node* temp = queue->front;

while (temp != NULL) {
printf("%d ", temp->data);
temp = temp->next;

}

printf("\n");

}

/I Function to free the allocated memory
void destroyQueue(Queue™* queue) {
Node* temp = queue->front;
while (temp != NULL) {
Node* nextNode = temp->next;
free(temp);
temp = nextNode;
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}

}
queue->front = NULL;

queue->rear = NULL;

int main() {

}

Queue queue;
initializeQueue(&queue);

enqueue(&queue, 10);
enqueue(&queue, 20);
enqueue(&queue, 30);
enqueue(&queue, 40);
enqueue(&queue, 50);

display(&queue);

enqueue(&queue, 60);
enqueue(&queue, 70);

display(&queue);

printf("Dequeue: %d\n", dequeue(&queue));
printf("Dequeue: %d\n", dequeue(&queue));

display(&queue);
destroyQueue(&queue);
return 0;

3T3eYe/Output:

Queue: 10 20 30 40 50

Queue: 10 20 30 40 50 60 70

Dequeue: 10
Dequeue: 20
Queue: 30 40 50 60 70
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Write a program to implement queues using two stacks.
HHATYT/Solution:

#include <stdio.h>
#include <stdlib.h>

typedef struct {
int *data;
int top;
int capacity;
} Stack;

// Function to create a new stack

Stack *createStack(int capacity) {
Stack *stack = (Stack *)malloc(sizeof(Stack));
stack->data = (int *)malloc(capacity * sizeof(int));
stack->top = -1;
stack->capacity = capacity;
return stack;

}

// Function to check if a stack is empty
int isEmpty(Stack *stack) {
return stack->top == -1;

}

// Function to check if a stack is full
int isFull(Stack *stack) {
return stack->top == stack->capacity - 1;

}

// Function to push an element onto the stack
void push(Stack *stack, int item) {
if (isFull(stack)) {
printf("Stack overflow\n");
return;

}

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

}

// Function to pop an element from the stack
int pop(Stack *stack) {
if (isEmpty(stack)) {
printf("Stack underflow\n");
return -1;

}

59




return stack->data[stack->top--];

}

// Queue structure using two stacks
typedef struct {

Stack *enqueueStack;

Stack *dequeueStack;
} Queue;

// Function to create a new queue

Queue *createQueue(int capacity) {
Queue *queue = (Queue *)malloc(sizeof(Queue));
queue->enqueueStack = createStack(capacity);
queue->dequeueStack = createStack(capacity);
return queue;

}

// Function to check if the queue is empty
int isEmptyQueue(Queue *queue) {
return isEmpty(queue->enqueueStack) && isEmpty(queue->dequeueStack);

}

// Function to enqueue an element into the queue
void enqueue(Queue *queue, int item) {
while (!isEmpty(queue->dequeueStack)) {
push(queue->enqueueStack, pop(queue->dequeueStack));

}

push(queue->enqueueStack, item);

}

// Function to dequeue an element from the queue
int dequeue(Queue *queue) {
while (!isEmpty(queue->enqueueStack)) {
push(queue->dequeueStack, pop(queue->enqueueStack));

}

if (isEmpty(queue->dequeueStack)) {
printf("Queue is empty\n");
return -1;

}

return pop(queue->dequeueStack);

}

// Function to free the allocated memory

void destroyQueue(Queue *queue) {
free(queue->enqueueStack->data);
free(queue->dequeueStack->data);
free(queue->enqueueStack);
free(queue->dequeueStack);
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free(queue);

}

int main() {
Queue *queue = createQueue(5);
enqueue(queue, 10);
enqueue(queue, 20);
enqueue(queue, 30);
printf("Dequeue: %d\n", dequeue(queue));
enqueue(queue, 40);
enqueue(queue, 50);
printf("Dequeue: %d\n", dequeue(queue));
printf("Dequeue: %d\n", dequeue(queue));
printf("Dequeue: %d\n", dequeue(queue));
destroyQueue(queue);
return 0;

3m3eYe/Output:

Dequeue: 10
Dequeue: 20
Dequeue: 30
Dequeue: 40
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Implement double-ended queues with insert and delete functions.

HHTYUTH/Solution:

#include <stdio.h>
#include <stdlib.h>

// Node structure for doubly linked list
typedef struct Node {

int data;

struct Node* prev;

struct Node* next;

} Node;

// Deque structure

typedef struct {
Node* front;
Node* rear;

} Deque;

// Function to initialize the deque

void initializeDeque(Deque* deque) {
deque->front = NULL;
deque->rear = NULL;

}

// Function to check if the deque is empty
int isEmpty(Deque* deque) {

return deque->front == NULL;
}

// Function to create a new node
Node* createNode(int data) {
Node* newNode = (Node*)malloc(sizeof(Node));
newNode->data = data;
newNode->prev = NULL;
newNode->next = NULL;
return newNode;

}

// Function to insert an element at the front of the deque
void insertFront(Deque* deque, int data) {
Node* newNode = createNode(data);

if (isEmpty(deque)) {
deque->front = newNode;
deque->rear = newNode;

} else {
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newNode->next = deque->front;
deque->front->prev = newNode;
deque->front = newNode;

j
}

// Function to insert an element at the rear of the deque
void insertRear(Deque* deque, int data) {
Node* newNode = createNode(data);

if (isEmpty(deque)) {
deque->front = newNode;
deque->rear = newNode;

} else {
newNode->prev = deque->rear;
deque->rear->next = newNode;
deque->rear = newNode;

j
}

// Function to delete an element from the front of the deque
int deleteFront(Deque* deque) {
if (isEmpty(deque)) {
printf("Error: Deque is empty\n");
return -1;

}

int data = deque->front->data;
Node* temp = deque->front;

if (deque->front == deque->rear) {
deque->front = NULL;
deque->rear = NULL;

} else {
deque->front = deque->front->next;
deque->front->prev = NULL;

}

free(temp);
return data;

}

// Function to delete an element from the rear of the deque
int deleteRear(Deque™* deque) {
if (isEmpty(deque)) {
printf("Error: Deque is empty\n");
return -1;

}

int data = deque->rear->data;
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Node* temp = deque->rear;

if (deque->front == deque->rear) {
deque->front = NULL;
deque->rear = NULL;

} else {
deque->rear = deque->rear->prev;
deque->rear->next = NULL;

}

free(temp);
return data;

}

// Function to display the deque from front to rear
void display(Deque* deque) {
if (isEmpty(deque)) {
printf("Deque is empty\n");
return;

}

printf("Deque (Front to Rear): ");

Node* temp = deque->front;

while (temp !=NULL) {
printf("%d ", temp->data);
temp = temp->next;

}

printf("\n");

}

// Function to free the allocated memory
void destroyDeque(Deque™* deque) {
Node* temp = deque->front;
while (temp != NULL) {
Node* nextNode = temp->next;
free(temp);
temp = nextNode;
}
deque->front = NULL;
deque->rear = NULL;

}

int main() {
Deque deque;
initializeDeque(&deque);

insertFront(&deque, 10);
insertFront(&deque, 20);
insertRear(&deque, 30);
insertRear(&deque, 40);
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display(&deque);

printf("Delete Front: %d\n", deleteFront(&deque));
printf("Delete Rear: %d\n", deleteRear(&deque));

display(&deque);
destroyDeque(&deque);
return 0;

}
3T3eYe/Output:

Deque (Front to Rear): 20 10 30 40
Delete Front: 20

Delete Rear: 40

Deque (Front to Rear): 10 30
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Write a program to store binary trees in a 1D array.

HHTYUTA/Solution:

#include <stdio.h>
#include <stdlib.h>

#define ARRAY_SIZE 15

// Structure for binary tree node
typedef struct Node {

int data;
struct Node* left;
struct Node* right;

} Node;

// Function to create a new node
Node* createNode(int data) {

}

Node* newNode = (Node*)malloc(sizeof(Node));
newNode->data = data;

newNode->left = NULL;

newNode->right = NULL;

return newNode;

// ' Function to build a binary tree from array representation
Node* buildTreeFromArray(int arr[], int index, int size) {

}

if (index >= size || arr[index] ==-1) {
return NULL; // Empty node or out of array bounds
}

Node* newNode = createNode(arr[index]);

newNode->left = buildTreeFromArray(arr, 2 * index + 1, size);
newNode->right = buildTreeFromArray(arr, 2 * index + 2, size);
return newNode;

// Function to print the binary tree using in-order traversal
void inOrderTraversal(Node* root) {

if (root == NULL) {
return;

}

inOrderTraversal(root->left);
printf("%d ", root->data);
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}

inOrderTraversal(root->right);

int main() {

int arrff ARRAY SIZE]={1,2,3,4,5,-1,6,-1, -1, 7, 8}; // Binary tree represented in

array

}

Node* root = buildTreeFromArray(arr, 0, ARRAY SIZE);

printf("Original Binary Tree (In-order traversal): ");
inOrderTraversal(root);
printf("\n");

// Converting binary tree to array representation

int newArray[ARRAY SIZE];

for (inti=0; 1 <ARRAY_SIZE; i++) {
newArray[i] = -1; // Initialize with empty nodes

}

// Helper function to convert binary tree to array
void treeToArray(Node* node, int index) {
if (node ==NULL) {
return;
}
newArray[index] = node->data;
treeToArray(node->left, 2 * index + 1);
treeToArray(node->right, 2 * index + 2);

}

treeToArray(root, 0);

// Printing the array representation of the binary tree
printf(" Array Representation of Binary Tree: ");
for (int1=0;1 <ARRAY_ SIZE;i++) {
if (newArray[i] !=-1) {
printf("%d ", newArray([i]);
}

b
printf("\n");

// Don't forget to free the allocated memory after use
free(root);

return 0;

3T3eYe/Output:

Original Binary Tree (In-order traversal): 4275813060
Array Representation of Binary Tree: 1234567800
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Write a program to store binary trees in the linked list.
HHTYUT/Solution:

#include <stdio.h>
#include <stdlib.h>

// Structure to represent a binary tree node
struct TreeNode {

int data;

struct TreeNode* left;

struct TreeNode* right;

%

// Structure to represent a linked list node
struct ListNode {

struct TreeNode* treeNode;

struct ListNode* next;

%

// Function to create a new binary tree node
struct TreeNode* createTreeNode(int data) {

struct TreeNode* newNode = (struct TreeNode*)malloc(sizeof(struct TreeNode));

newNode->data = data;
newNode->left = NULL;
newNode->right = NULL;
return newNode;

// Function to create a new linked list node
struct ListNode* createListNode(struct TreeNode* treeNode) {

struct ListNode* newNode = (struct ListNode*)malloc(sizeof(struct ListNode));

newNode->treeNode = treeNode;
newNode->next = NULL;
return newNode;

// Function to insert a tree node into the linked list

void insert(struct ListNode** head, struct TreeNode* treeNode) {
struct ListNode* newNode = createlListNode(treeNode);
newNode->next = *head,;
*head = newNode;
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}

// Function to display the linked list
void display(struct ListNode* head) {

}

struct ListNode* current = head;

while (current '= NULL) {

printf("%d ", current->treeNode->data);
current = current->next;

}
printf("\n");

int main() {

}

struct TreeNode* root = createTreeNode(1);
root->left = createTreeNode(2);
root->right = createTreeNode(3);
root->left->left = createTreeNode(4);
root->left->right = createTreeNode(5);
root->right->left = createTreeNode(6);
root->right->right = createTreeNode(7);

struct ListNode* listHead = NULL;
insert(&listHead, root->right->right);
insert(&listHead, root->right->left);
insert(&listHead, root->right);
insert(&listHead, root->left->right);
insert(&listHead, root->left->left);
insert(&listHead, root->left);
insert(&listHead, root);

printf("Linked list elements (in reverse order of tree traversal): ");
display(listHead);

return O;

3T3eYe/Output:

Linked list elements (in reverse order of tree traversal): 76 3542 1
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ford |
Write a program for finding an element given its key in a 1D array implementation of
binary search trees.

HHTYUTH/Solution:

#include <stdio.h>
#include <stdbool.h>

// Function to search for an element in a binary search tree
bool searchElement(int bst[], int size, int key) {

}

int current = O;

while (current < size) {
if (bst[current] == key) {
return true; // Element found
} else if (key < bst[current]) {
current = 2 * current + 1; // Move to the left child
} else {
current = 2 * current + 2; // Move to the right child
}
}

return false; // Element not found

int main() {

int bst[] = {15, 10, 20, 5, 12, 17, 25};
int size = sizeof(bst) / sizeof(bst[0]);

int key;
printf("Enter the key to search: ");
scanf("%d", &key);

if (searchElement(bst, size, key)) {
printf("Element %d found in the binary search tree \n", key);
} else {
printf("Element %d not found in the binary search tree\n", key);

}

return O;
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3I3CYc/Output:

Enter the key to search: 17

Element 17 found in the binary search tree.
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Write a program for finding the element given its key in a linked list implementation of B.S.T.
using recursion.

HHTYUTH/Solution:

#include <stdio.h>
#include <stdlib.h>

/I Structure for a binary search tree node
struct TreeNode {

int key;

struct TreeNode* left;

struct TreeNode* right;

}

[/l Function to create a new node
struct TreeNode* createNode(int key) {
struct TreeNode* newNode = (struct TreeNode*)malloc(sizeof(struct TreeNode));
newNode->key = key;
newNode->left = NULL;
newNode->right = NULL;
return newNode;

¥

/l Function to insert a key into the BST
struct TreeNode™* insert(struct TreeNode* root, int key) {
if (root == NULL) {
return createNode(key);

¥

if (key < root->key) {
root->left = insert(root->left, key);

} else if (key > root->key) {
root->right = insert(root->right, key);

¥

return root;

¥

/I Function to search for a key in the BST using recursion
struct TreeNode* search(struct TreeNode* root, int key) {
if (root == NULL || root->key == key) {
return root;

¥

if (key < root->key) {
return search(root->left, key);

¥
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¥

return search(root->right, key);

int main() {

¥

struct TreeNode* root = NULL;

root = insert(root, 15);
insert(root, 10);
insert(root, 20);
insert(root, 5);
insert(root, 12);
insert(root, 17);
insert(root, 25);

int key;
printf("Enter the key to search: );
scanf("%d", &key);

struct TreeNode* result = search(root, key);

if (result '= NULL) {
printf("Element %d found in the binary search tree.\n", key);

}else {

printf("Element %d not found in the binary search tree.\n", key);

by

return O;

3T3eYe/Output:

Enter the key to search: 17
Element 17 found in the binary search tree.
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Write a program to find the maximum depth of the BST.

HHTYUTA/Solution

#include <stdio.h>
#include <stdlib.h>

/I Structure for a binary search tree node
struct TreeNode {

int key;

struct TreeNode* left;

struct TreeNode* right;

}

// Function to create a new node
struct TreeNode* createNode(int key) {
struct TreeNode* newNode = (struct TreeNode*)malloc(sizeof(struct TreeNode));
newNode->key = key;
newNode->left = NULL;
newNode->right = NULL;
return newNode;

¥

/l Function to insert a key into the BST
struct TreeNode* insert(struct TreeNode* root, int key) {
if (root == NULL) {
return createNode(key);

¥

if (key < root->key) {
root->left = insert(root->left, key);

} else if (key > root->key) {
root->right = insert(root->right, key);

¥

return root;

¥

// Function to calculate the maximum depth of the BST
int maxDepth(struct TreeNode* root) {
if (root == NULL) {
return O;

}else {
int leftDepth = maxDepth(root->left);

74




int rightDepth = maxDepth(root->right);
return 1 + (leftDepth > rightDepth ? leftDepth : rightDepth);
}
}

int main() {
struct TreeNode* root = NULL;

root = insert(root, 15);
insert(root, 10);
insert(root, 20);
insert(root, 5);
insert(root, 12);
insert(root, 17);
insert(root, 25);

int depth = maxDepth(root);
printf(*"Maximum depth of the BST: %d\n", depth);

return O;

}

SI3CYc/Output:
Maximum depth of the BST: 3
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Traverse the BST in Inorder, Preorder, Postorder with and without recursion.
HHTUTA/Solution

#include <stdio.h>
#include <stdlib.h>

// Structure for a binary search tree node
struct TreeNode {

int key;

struct TreeNode* left;

struct TreeNode* right;

%

// Function to create a new node
struct TreeNode* createNode(int key) {
struct TreeNode* newNode = (struct TreeNode*)malloc(sizeof(struct TreeNode));
newNode->key = key;
newNode->left = NULL;
newNode->right = NULL;
return newNode;

}

// Function to insert a key into the BST
struct TreeNode* insert(struct TreeNode* root, int key) {
if (root == NULL) {
return createNode(key);

}

if (key < root->key) {

root->left = insert(root->left, key);
} else if (key > root->key) {

root->right = insert(root->right, key);
}

return root;

}

// Inorder traversal using recursion
void inorderRecursive(struct TreeNode* root) {
if (root != NULL) {
inorderRecursive(root->left);
printf("%d ", root->key);
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inorderRecursive(root->right);
}
}

// Preorder traversal using recursion
void preorderRecursive(struct TreeNode* root) {
if (root = NULL) {
printf("%d ", root->key);
preorderRecursive(root->left);
preorderRecursive(root->right);
}
}

// Postorder traversal using recursion
void postorderRecursive(struct TreeNode* root) {
if (root = NULL) {
postorderRecursive(root->left);
postorderRecursive(root->right);
printf("%d ", root->key);
}

int main() {
struct TreeNode* root = NULL;

root = insert(root, 15);
insert(root, 10);
insert(root, 20);
insert(root, 5);
insert(root, 12);
insert(root, 17);
insert(root, 25);

printf("Inorder traversal (recursive): ");
inorderRecursive(root);
printf("\n");

printf("Preorder traversal (recursive): ");
preorderRecursive(root);
printf("\n");

printf("Postorder traversal (recursive): ");
postorderRecursive(root);
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printf("\n");

return O;

3I3CYc/Output:

Inorder traversal (recursive): 510 12 1517 20 25
Preorder traversal (recursive): 1510512 20 17 25
Postorder traversal (recursive): 512 10 17 25 20 15
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From a given unsorted array create its corresponding BST and print all the elements in
sorted order (i.e. inorder traversal).

HHTYUTA/Solution

#include <stdio.h>
#include <stdlib.h>

// Structure for a binary search tree node
struct TreeNode {

int key;

struct TreeNode* left;

struct TreeNode* right;

%

// Function to create a new node
struct TreeNode* createNode(int key) {
struct TreeNode* newNode = (struct TreeNode*)malloc(sizeof(struct TreeNode));
newNode->key = key;
newNode->left = NULL;
newNode->right = NULL;
return newNode;

}

// Function to insert a key into the BST
struct TreeNode* insert(struct TreeNode* root, int key) {
if (root == NULL) {
return createNode(key);

}

if (key < root->key) {
root->left = insert(root->left, key);
} else if (key > root->key) {
root->right = insert(root->right, key);

}

return root;

}

// Inorder traversal to print elements in sorted order
void inorder(struct TreeNode* root) {
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if (root != NULL) {
inorder(root->left);
printf("%d ", root->key);
inorder(root->right);
}
}

int main() {
int unsortedArray[] = {15, 10, 20, 5, 12, 17, 25};
int size = sizeof(unsortedArray) / sizeof(unsortedArray[0]);

struct TreeNode* root = NULL;
for (inti=0;i < size; i++) {

root = insert(root, unsortedArrayl[i]);

}
printf("Sorted elements using inorder traversal: ");
inorder(root);

printf("\n");

return O;

SI3CYc/Output:
Sorted elements using inorder traversal: 5 10 12 15 17 20 25
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Implement graphs using an adjacency matrix, incidence matrix, adjacency list, and

direct representation.

HHTYUTA/Solution

#include <stdio.h>

#define MAX_NODES 10

int

int

adjacencyMatrix[MAX_NODES][MAX_NODES];

main() {

int numNodes, numEdges;
printf("Enter the number of nodes and edges: ");
scanf("%d %d", &numNodes, &numEdges);

for (inti = 0; i < numEdges; i++) {

}

intu, v,

printf("Enter edge %d (source destination): ", i + 1);
scanf("%d %d", &u, &v);

adjacencyMatrix[u][v] = 1;

adjacencyMatrix[v][u] = 1; // For undirected graph

printf("Adjacency Matrix:\n");
for (inti = 0;i < numNodes; i++) {

}

for (intj = 0; j < numNodes; j++) {
printf("%d ", adjacencyMatrix[i][j]);

}

printf("\n");

return O;
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3I3CYc/Output:

Enter the number of nodes and edges: 4 3
Enter edge 1 (source destination): 0 1
Enter edge 2 (source destination): 1 2
Enter edge 3 (source destination): 2 3
Adjacency Matrix:

0100

1010

0101

0010
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Traverse the graph in Depth-first order on an adjacent matrix implementation of the
graph.

HHTUTA/Solution
ttinclude <stdio.h>
#define MAX_NODES 10

int adjacencyMatrix[MAX_NODES][MAX_NODES];
int visited[MAX_NODES];

void dfs(int node, int numNodes) {
visited[node] = 1;
printf("%d ", node);

for (inti=0; i < numNodes; i++) {
if (adjacencyMatrix[node][i] == 1 && lvisited[i]) {
dfs(i, numNodes);
}
}
}

int main() {
int numNodes, numEdges;
printf("Enter the number of nodes and edges: ");
scanf("%d %d", &numNodes, &numEdges);

for (inti=0; i < numEdges; i++) {
intu,v;
printf("Enter edge %d (source destination): ", i + 1);
scanf("%d %d", &u, &v);
adjacencyMatrix[u][v] = 1;
adjacencyMatrix[v][u] = 1; // For undirected graph
}

printf("DFS Traversal starting from node 0: ");
dfs(0, numNodes);
printf("\n");

return O;

}
SM3cYc/Output:

Enter the number of nodes and edges: 6 7
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Enter edge 1 (source destination): 0 1
Enter edge 2 (source destination): 0 2
Enter edge 3 (source destination): 1 3
Enter edge 4 (source destination): 1 4
Enter edge 5 (source destination): 2 5
Enter edge 6 (source destination): 3 4
Enter edge 7 (source destination): 4 5
DFS Traversal starting from node 0: 013452
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Traverse the graph in Breadth-first order on an adjacent matrix implementation of the
graph.

HHTYUTA/Solution

ttinclude <stdio.h>
#include <stdbool.h>

#define MAX_NODES 10

int adjacencyMatrix[MAX_NODES][MAX_NODES];
int visited[MAX_NODES];

int queue[MAX_NODES];

int front =-1, rear =-1;

void enqueue(int node) {
if (rear == MAX_NODES - 1) {
printf("Queue is full.\n");

}else {
if (front ==-1) {
front = 0;
}
rear++;
queue[rear] = node;
}

}

int dequeue() {
if (front ==-1) {
printf("Queue is empty.\n");
return -1;
} else {
int node = queue[front];
front++;
if (front > rear) {
front = rear = -1;
}
return node;
}
}

bool isQueueEmpty() {
return front == -1;

}

void bfs(int startNode, int numNodes) {
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enqueue(startNode);
visited[startNode] = 1;

while (lisQueueEmpty()) {
int currentNode = dequeue();
printf("%d ", currentNode);

for (inti=0; i< numNodes; i++) {
if (adjacencyMatrix[currentNode][i] == 1 && !visited][i]) {
enqueue(i);
visited[i] = 1;
}
}
}
}

int main() {
int numNodes, numEdges;
printf("Enter the number of nodes and edges: ");
scanf("%d %d", &numNodes, &numEdges);

for (inti=0; i < numEdges; i++) {
intu,v;
printf("Enter edge %d (source destination): ", i + 1);
scanf("%d %d", &u, &v);
adjacencyMatrix[u][v] = 1;
adjacencyMatrix[v][u] = 1; // For undirected graph
}

printf("BFS Traversal starting from node 0: ");
bfs(0, numNodes);
printf("\n");

return O;

3M3cYc/Output:

Enter the number of nodes and edges: 6 7
Enter edge 1 (source destination): 0 1

Enter edge 2 (source destination): 0 2

Enter edge 3 (source destination): 1 3

Enter edge 4 (source destination): 14

Enter edge 5 (source destination): 2 5

Enter edge 6 (source destination): 3 4

Enter edge 7 (source destination): 4 5

BFS Traversal starting fromnode 0: 012345
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Program for detecting a cycle in an undirected graph using DFS.

#include <stdio.h>
#include <stdbool.h>

#define MAX_NODES 10

int adjacencyMatrix]MAX_NODES][MAX_NODES];
int visited[MAX_NODES];

bool hasCycle(int currentNode, int parent, int numNodes) {
visited[currentNode] = 1;

for (inti=0; i < numNodes; i++) {
if (adjacencyMatrix[currentNode][i] == 1) {
if (tvisited[i]) {
if (hasCycle(i, currentNode, numNodes)) {
return true;

} else if (i = parent) {
return true;
}
}
}

return false;

}

bool containsCycle(int numNodes) {
for (inti=0; i <numNodes; i++) {
if (Ivisited[i]) {
if (hasCycle(i, -1, numNodes)) {
return true;
}
}
}

return false;

}

int main() {
int numNodes, numEdges;
printf("Enter the number of nodes and edges: ");
scanf("%d %d", &numNodes, &numEdges);

for (inti=0; i <numEdges; i++) {

S

¢ PR & o JuH
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intu, v;
printf("Enter edge %d (source destination): ", i + 1);
scanf("%d %d", &u, &Vv);
adjacencyMatrix[u][v] = 1,
adjacencyMatrix[v][u] = 1; // For undirected graph
}

if (containsCycle(numNodes)) {
printf("The graph contains a cycle.\n");
} else {
printf("The graph does not contain a cycle.\n");

}

return O;

}
3T3eYe/Output:

Enter the number of nodes and edges: 6 6
Enter edge 1 (source destination): 0 1
Enter edge 2 (source destination): 0 2
Enter edge 3 (source destination): 1 3
Enter edge 4 (source destination): 2 4
Enter edge 5 (source destination): 3 5
Enter edge 6 (source destination): 4 5
The graph contains a cycle.
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1. Aol Gic &I RPpRigen sEaie He|
Implement Merge sort recursively.

HHTUTA/Solution
#include <stdio.h>

// Function to merge two sorted arrays

void merge(int arr[], int left, int mid, int right) {
int n1 = mid - left + 1;
int n2 = right - mid;

int L[n1], R[n2];

for (inti=0;i<nl;i++){
L[i] = arr[left + i];

}

for (intj=0; j < n2; j++) {
R[j] = arr[mid + 1 + j];

}

inti=0,j=0, k= left;

while (i< nl &&j<n2){
if (L[i] <= R[j]) {
arr[k] = L[i];
i++;
}else {
arr[k] = R[l;
j++
}
k++;

}

while (i< n1) {
arr[k] = L[i];
i++;
k++;

}
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while (j < n2) {
arr[k] = R[j];
j++;
k++;
}
}
// Merge Sort function
void mergeSort(int arr[], int left, int right) {
if (left < right) {
int mid = left + (right - left) / 2;

mergeSort(arr, left, mid);
mergeSort(arr, mid + 1, right);

merge(arr, left, mid, right);
}
}

int main() {
intarr] ={12, 11, 13,5, 6, 7};
int arrSize = sizeof(arr) / sizeof(arr[0]);

printf("Original array: ");

for (inti=0; i< arrSize; i++) {
printf("%d ", arrl[i]);

}

printf("\n");

mergeSort(arr, 0, arrSize - 1);

printf("Sorted array: ");

for (inti=0; i< arrSize; i++) {
printf("%d ", arrl[i]);

}

printf("\n");

return O;

}

3M3cYc/Output:

Original array: 121113567

Sorted array: 567111213
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Implement Quick sort recursively.

HHTYUTH/Solution
#include <stdio.h>

// Function to partition the array

int partition(int arr[], int low, int high) {
int pivot = arr[high];
inti=(low-1);

for (intj = low; j <= high - 1; j++) {
if (arr[j] < pivot) {
i++;
int temp = arr[i];
arr[i] = arr[j];
arr[j] = temp;
}
}
int temp = arrfi + 1];
arrfi + 1] = arr[high];
arrfhigh] = temp;
return (i + 1);

}

// Quick Sort function
void quickSort(int arr[], int low, int high) {
if (low < high) {
int pi = partition(arr, low, high);

quickSort(arr, low, pi - 1);
quickSort(arr, pi + 1, high);
}
}

int main() {
int arr[] ={10,7,8,9, 1, 5};
int arrSize = sizeof(arr) / sizeof(arr[0]);

printf("Original array: ");
for (inti=0;i < arrSize; i++) {
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printf("%d ", arr[i]);
}
printf("\n");

quickSort(arr, 0, arrSize - 1);

printf("Sorted array: ");

for (inti=0;i < arrSize; i++) {
printf("%d ", arr[i]);

}

printf("\n");

return O;

S3cYc/Output:

Original array: 1078915

Sorted array: 1578910
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Implement Insertion sort.

HHTYUTH/Solution
#include <stdio.h>

// Insertion Sort function
void insertionSort(int arr[], int arrSize) {
for (inti=1;i < arrSize; i++) {
int key = arrl[i];
intj=i-1,

while (j >= 0 && arr[j] > key) {
arrfj + 1] = arr[jJ;
J
}
arr[j + 1] = key;
}
}

int main() {
int arr[] = {12, 11, 13, 5, 6};
int arrSize = sizeof(arr) / sizeof(arr[0]);

printf("Original array: ");

for (inti=20;i < arrSize; i++) {
printf("%d ", arrli]);

}

printf("\n");

insertionSort(arr, arrSize);

printf("Sorted array: ");

for (inti=0;i < arrSize; i++) {
printf("%d ", arrli]);

}

printf("\n");

return O;
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3I3cYc/Output:

Original array: 12111356

Sorted array: 561112 13
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4. TARM HIC IHRTHE PR
Implement Selection sort.

HHTYUTH/Solution
ttinclude <stdio.h>

// Selection Sort function
void selectionSort(int arr[], int arrSize) {
for (inti=0;i<arrSize - 1; i++) {
int minindex =i;

for (intj =i+ 1;j<arrSize; j++) {
if (arr[j] < arr[minindex]) {
minindex = j;
}
}

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

int main() {
int arr[] = {64, 25, 12, 22, 11};
int arrSize = sizeof(arr) / sizeof(arr[0]);

printf("Original array: ");

for (inti=0; i< arrSize; i++) {
printf("%d ", arrli]);

}

printf("\n");

selectionSort(arr, arrSize);

printf("Sorted array: ");
for (inti=0; i< arrSize; i++) {
printf("%d ", arrli]);

}

printf("\n");

return O;
}
3¥cYc/Output:

Original array: 64 2512 22 11
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Sorted array: 11 12 22 25 64
5. ST AlC ST P

Implement Radix sort.

HHTYUTH/Solution

#include <stdio.h>

/I Function to get the maximum value in an array
int getMax(int arr[], int n) {
int max = arr[0];
for (inti=1;i<n;i++) {
if (arr[i] > max) {
max = arr[i];
}

}

return max;

}

Il Function to perform counting sort based on the digit at exp
void countingSort(int arr[], int n, int exp) {

int output[n];

int count[10] = {O};

for (inti=0;i<n;i++) {
count[(arr[i] / exp) % 10]++;
}

for (inti=1;i<10; i++) {
count[i] += count[i - 1];
}

for(inti=n-1;i>=0;i-){
output[count[(arr[i] / exp) % 10] - 1] = arr[i];
count[(arr[i] / exp) % 10]--;

}

for (inti=0;i<n; i++) {
arr[i] = outputfi];
}

}

// Radix Sort function
void radixSort(int arr[], int n) {
int max = getMax(arr, n);

for (int exp = 1; max / exp > 0; exp *= 10) {
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}

countingSort(arr, n, exp);

}

int main() {

}

int arr[] = {170, 45, 75, 90, 802, 24, 2, 66};
int arrSize = sizeof(arr) / sizeof(arr[0]);

printf("Original array: ");

for (inti=0; i < arrSize; i++) {
printf("%d ", arr[i]);

}

printf("\n");

radixSort(arr, arrSize);

printf("Sorted array: ");

for (inti=0;i < arrSize; i++) {
printf("%d ", arr[i]);

}

printf("\n");

return O;

SI3CYc/Output:

Original array: 170 45 75 90 802 24 2 66
Sorted array: 2 24 45 66 75 90 170 802
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TIRT-%3 / Experiment-13

(Miscellaneous Problems)

1. N ANl 3 gg & U Food H Jaryd dxd qfhd & IRISS Udd M-d afad ol
STER FABHTABR TP a1 BT A1 R B Byl (61 §, TS HAfad & aTeR Hdba
TR Tl B Sl g | JTd DTS fob i AT fad Sifad s (b 1 & T1) [ GPHeR
fefare fore &1 U Y] |

N people have decided to elect a leader by arranging themselves in a circle and eliminating

every M™ person around the circle, closing ranks as each person drops out. Find which
person will be the last one remaining (with rank 1) [Use Circular Linked List].

HHTYUTA/Solution

#include <stdio.h>
#include <stdlib.h>

struct Node {
int data;
struct Node* next;

h

struct Node* createNode(int data) {
struct Node* newNode = (struct Node*)malloc(sizeof(struct Node));
newNode->data = data;
newNode->next = newNode; // Point to itself initially
return newNode;

}

void appendNode(struct Node** head, int data) {
struct Node* newNode = createNode(data);

if (*head == NULL) {
*head = newNode;
return;

}

struct Node* last = *head;
while (last->next != *head) {
last = last->next;

}

last->next = newNode;
newNode->next = *head;
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}

void eliminatePerson(struct Node** head, int m) {
if (*head == NULL) {
return;

}

struct Node* current = *head;
struct Node* prev;

while (current->next != current) {
for (inti=1;i<m;i++) {
prev = current;
current = current->next;

}

prev->next = current->next;
free(current);
current = prev->next;

}

*head = current;

}

int findLastPerson(struct Node* head) {
return head->data;
}

int main() {
int N, M;
printf("Enter the number of people (N) and the value of M: ");
scanf("%d %d", &N, &M);
struct Node* circle = NULL;
for (inti=1;i<=N;i++){
appendNode(&circle, i);
}

eliminatePerson(&circle, M);
int lastPerson = findLastPerson(circle);
printf("The last person remaining (with rank 1) is: %d\n", lastPerson);

return O;

}
S3T3CYc/Output:
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Enter the number of people (N) and the value of M: 7 3

The last person remaining (with rank 1) is: 4

2. Ul FafaRad IHieRur &1 9T b C, U, B, E, D BT HH J1d HY-
(C+U+B+E+D)A3= CUBED, 9igi C, U, B, E, D §<Io gl

Please find the wvalue of C, U, B, E, and D wusing the following equation:-
(C+U+B+E+D)"3= CUBED, where C, U, B, E, and D are integers.

HHTYUTA/Solution

#tinclude <stdio.h>
#include <math.h>

int main() {
for (int C=0; C<=9; C++) {
for (intU=0; U<=9; U++) {
for (int B=0; B<=9; B++) {
for (intE=0; E<=9; E++) {
for (int D =0; D <=9; D++) {
int left_side = pow((C+ U + B+ E + D), 3);
int right_side = (C * 10000) + (U * 1000) + (B * 100) + (E * 10) + D;

if (left_side == right_side) {
printf("C = %d, U = %d, B =%d, E = %d, D = %d\n", C, U, B, E, D);

return O;

}

3T3eYe/Output:
C=2,U=1,B=8E=3D=9
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TINT-R¥ / Experiment-14

(Miscellaneous Problems)

1. ¥P I 39 a8 I eiHe B fob GR1, UTT 3R i ey Sifasig § sigce 99
T | [GI D BT ST ]

Implement Stack in a way such that Push, Pop, and Get Minimum operations take
constant time. [Use two stacks]

HHTYUTA/Solution

#include <stdio.h>
#include <stdlib.h>

#define MAX_SIZE 100

struct Stack {
int arr[MAX_SIZE];
int top;
int minStack[MAX_SIZE];
int minTop;

|5

void initialize(struct Stack* stack) {
stack->top =-1;
stack->minTop =-1;

}

int isEmpty(struct Stack* stack) {
return stack->top ==-1;

}

void push(struct Stack* stack, int value) {
if (stack->top == MAX_SIZE - 1) {
printf("Stack overflow\n");
return;

}

stack->top++;
stack->arr[stack->top] = value;

if (stack->minTop == -1 | | value <= stack->minStack[stack->minTop]) {
stack->minTop++;
stack->minStack[stack->minTop] = value;
}
}
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int pop(struct Stack* stack) {
if (isEmpty(stack)) {
printf("Stack underflow\n");
return -1;

}

int popped = stack->arr[stack->top];
stack->top--;

if (popped == stack->minStack[stack->minTop]) {
stack->minTop--;

}

return popped;

}

int getMinimum(struct Stack* stack) {
if (stack->minTop ==-1) {
printf("Stack is empty\n");
return -1;

}

return stack->minStack[stack->minTop];

}

int main() {
struct Stack stack;
initialize(&stack);

push(&stack, 3);
push(&stack, 5);
push(&stack, 2);
push(&stack, 7);

printf("Minimum element: %d\n", getMinimum(&stack));
printf("Popped element: %d\n", pop(&stack));
printf("Minimum element: %d\n", getMinimum(&stack));

return O;

3M3cYc/Output:

Minimum element; 2

Popped element: 7
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Minimum element: 2

2. BH N &A1 & o lep &1 S1Ud! &1 U gdl &1 715 | 86 Ud® o o fad safd g1
P D HTTID & | T I 39 o I Uga TIAR a1 1 TSl o =0 8 gRyTG
foraT a1 § STl Widh & HiHd AU Y & &t SiHd ¥ &1 a1 396 SR1eR At | IaTeRur
& 1Y, {100, 60,70,65, 80, 85} WU {1, 1, 2, 1, 4, 5} BN | UG o o g T GARM 1 Bl
21 IR0 H g 3 Thd & fob R 31 & T 60 , 390 Ugd 1S fot Tam =Y ur of
HId 60 ¥ HH Ut | 39T WA TR A 181 & 3 & forg, faH 2 (60) R P 70 9 HH
g, SU WA 2 71 SH e, fad 4 AR g s S fore 8 1 91 76 o feq ammar s =nfe g,
o &7 4 & fog 9 1 | B, yal €1 T e 2 U1 15t 10 65 T w1 Y| 3= g fb 78
JaTERU T &1 ¥ Il 5 |

We are given a list of prices of a stock for N number of days. We need to find the span for each

day. Span is defined as a number of consecutive days before the given day where the stock

price was less than or equal to the price on a given day. For example, {100, 60,70,65, 80, 85}

span will be {1, 1, 2, 1, 4, 5}. For the first day, the span is always 1. For example, we can see

that for day 2 at 60, there is no day before it where the price was less than 60. Hence span is

1 again. For day 3, the price at day 2 (60) is less than 70, hence span is 2. Similarly, for day 4

and day 5. Remember days should be consecutive, that's why span for day 4 is 1 even though
there was a day 2 where price was less than 65. Hope this example clarifies the problem.

HHTYUTA/Solution

#include <stdio.h>
#include <stdlib.h>

void calculateSpan(int prices[], int n, int spansl[]) {
spans[0] = 1,

for(inti=1;i<n;i++){
spansli] = 1;

for (intj=1i-1;j>=0 && prices][i] >= prices[j]; J--) {
spansli]++;
}

}
}

int main() {
int n;
printf("Enter the number of days: ");
scanf("%d", &n);

int prices[n];
for (inti=0;i<n;i++) {
printf("Enter the price for day %d: ", i + 1);
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scanf("%d", &pricesli]);
}

int spans[n];
calculateSpan(prices, n, spans);

printf("Spans for each day: ");

for (inti=0;i<n;i++) {
printf("%d ", spansli]);

}

printf("\n");

return O;

3T3eYe/Output:

Enter the number of days: 6
Enter the price for day 1: 100
Enter the price for day 2: 60
Enter the price for day 3: 70
Enter the price for day 4: 65
Enter the price for day 5: 80
Enter the price for day 6: 85
Spansforeachday: 112145
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