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डेटा स्रक्चर(सीएसई-215) / Data Structures (CSE-215)  

 

Lab: 01 

1. किसी किए गए ऐरे में नू्यनतम और अकिितम एकिमेंट खोजें । 

 

Write a  program to find the minimum and maximum element in a given array. 
 
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 (int i = 0; i< size; i++)  
{ 
scanf("%d", &arr[i]); 
      } 
 
    int min = arr[0]; 
    int max = arr[0]; 
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    for (int i = 1; i< size; i++)  
     { 
        if (arr[i] < min)  
     { 
            min = arr[i]; 
           } 
        if (arr[i] > max)  
          { 
            max = arr[i]; 
          } 
      } 
 
printf("Array elements: "); 
    for (int i = 0; i< size; i++)  
     { 
printf("%d ", arr[i]); 
     } 
printf("\n"); 
 
printf("Minimum element: %d\n", min); 
printf("Maximum element: %d\n", max); 
 
    return 0;  
} 
 
Output: 
Enter the size of the array: 5 
Enter the elements of the array: 
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23 56 12 8 45 
Array elements: 23 56 12 8 45  
Minimum element: 8 
Maximum element: 56 

—------------------------------------------------------------------------------------------------------ 

2. अवगीिृतइन्टीजसस िे एिऐरेमें मध्यांि ढूांढें  । 

Find the median in the unsorted array of integers. 

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)  
{ 
qsort(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 
 { 
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        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 (int i = 0; i< size; i++) 
 { 
scanf("%d", &arr[i]); 
 } 
double median = findMedian(arr, size); 
printf("Array elements: "); 
     for (int i = 0; i< size; i++)  
{ 
printf("%d ", arr[i]); 
 } 
printf("\n"); 
printf("Median: %.2f\n", median); 
 
    return 0; 
} 
 
Output: 
Enter the size of the array: 5 
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Enter the elements of the array: 
23 56 12 8 45 
Array elements: 23 56 12 8 45  
Median: 23.00 

—----------------------------------------------------------------------------------------------------- 

 

Lab: 02 

1. िो अवगीिृतऐरेिेयूकनयनऔरइांटरसेक्शनिो खोजने ियप्रोग्रयम किखखए। 

 

Write a program for finding the union and intersection of two unsorted arrays. 
 

Solution: 
#include <stdio.h> 
void findUnion(int arr1[], int size1, int arr2[], int size2)  
{ 
    int unionArr[size1 + size2]; 
    int unionSize = 0; 
    for (int i = 0; i< size1; i++)  

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

{ 
        int found = 0; 
        for (int j = 0; j < size1; j++) 

 { 
            if (arr2[i] == arr1[j])  

{ 
                found = 1; 
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                break; 
    } 
   } 
        if (!found) 

 { 
unionArr[unionSize++] = arr2[i]; 
  } 
    } 
printf("Union of arrays: "); 
    for (int i = 0; i<unionSize; i++)  

{ 
printf("%d ", unionArr[i]); 
           } 
printf("\n"); 
} 
void findIntersection(int arr1[], int size1, int arr2[], int size2)  
{ 
printf("Intersection of arrays: "); 
    for (int i = 0; i< size1; i++)  

{ 
        for (int j = 0; j < size2; j++)  

{ 
            if (arr1[i] == arr2[j])  

{ 
printf("%d ", arr1[i]); 
                break; 
 } 
  } 
    } 
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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 (int i = 0; i< size1; 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 (int i = 0; i< size2; i++)  

{ 
scanf("%d", &arr2[i]); 
  } 
findUnion(arr1, size1, arr2, size2); 
findIntersection(arr1, size1, arr2, size2); 
    return 0; 
} 
 

Output: 
Enter the size of the first array: 5 
Enter the elements of the first array:   4 7 2 9 1 
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Enter the size of the second array: 4 
Enter the elements of the second array:  7 5 2 6 
Union of arrays:   4 7 2 9 1 5 6  
Intersection of arrays: 7 2 

 

 

2. िो 2D-आवू्यह िो गुणय िरने िय प्रोग्रयमकिखखए । 

Write a program for multiplying two 2D-matrices. 
 
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 (int i = 0; i< rows1; i++)  
{ 
  for (int j = 0; j < cols2; j++)  
{ 
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            result[i][j] = 0; 
  for (int k = 0; k < cols1; k++)  
{ 
                result[i][j] += mat1[i][k] * mat2[k][j]; 
  } 
   } 
   } 
} 
 
void displayMatrix(int mat[][MAX_COLS], int rows, int cols)  
{ 
    for (int i = 0; i< rows; i++)  
{ 
        for (int j = 0; j < cols; j++)  
{ 
printf("%d ", mat[i][j]); 
 } 
printf("\n"); 
    } 
} 
 
int main()  
{ 
    int mat1[MAX_ROWS][MAX_COLS], mat2[MAX_ROWS][MAX_COLS], 
result[MAX_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); 
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printf("Enter the elements of the first matrix:\n"); 
    for (int i = 0; i< rows1; i++) 
 { 
 for (int j = 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 (int i = 0; i< rows2; i++)  
{ 
        for (int j = 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"); 
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displayMatrix(result, rows1, cols2); 
return 0; 
} 

Output: 
Enter the number of rows and columns for the first matrix: 2 3 
Enter the elements of the first matrix: 
2 3 4 
5 6 7 
Enter the number of rows and columns for the second matrix: 3 2 
Enter the elements of the second matrix: 
8 9 
10 11 
12 13 
Resultant matrix after multiplication: 
53 58  
134 148 

—------------------------------------------------------------------------------------------------------ 
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 Lab: 03 

1. ररिर्सनियउपयोगिरिेnवी ांकिबोनयिीसांख्ययज्ञयतिरें। 

 

Find the nth fibonacci number using recursion. 
 
Solution: 
 
#include <stdio.h> 
int fibonacci(int n)  
{ 
    if (n <= 0) 
        return 0; 
    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 0; 
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} 
 
Output: 
 
Enter the value of n: 10 
The 10th Fibonacci number is: 55 
 

—------------------------------------------------------------------------------------------------------ 

 

2. ररिर्सनिय उपयोग िरिे 2 सांख्ययओां ियमहत्तम समयपवतसि ज्ञयत िरें  । 

Find the greatest common divisor of 2 numbers using recursion. 

Solution: 

#include <stdio.h> 

  

int gcd_recursive(int a, int b)  

{ 

    if (b == 0)  

{ 

        return a; 

    } else { 

        return gcd_recursive(b, a % b); 

    } 

} 

  

int main() { 

    int num1 = 48; 
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    int num2 = 18; 

    int result = gcd_recursive(num1, num2); 

    printf("The GCD of %d and %d is %d\n", num1, num2, result); 

    return 0; 

} 

Output: 

The GCD of 48 and 18 is 6  

—------------------------------------------------------------------------------------------------------ 

 

 

 

 Lab: 04 

1. किांक्डकिस्टमेंमध्एकिमेंटखोजनेिेकिएप्रोग्रयमकिखखए । 

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

Solution: 

 

#include <stdio.h> 

#include <stdlib.h> 

 

struct Node  

{ 

    int data; 

    struct Node* next; 

}; 

 

struct Node* createNode(int data) 

 { 

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

newNode->data = data; 

newNode->next = NULL; 

    return newNode; 
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} 

 

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); 

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

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

 

findMiddle(head); 

 

    return 0; 

} 

 

Output: 

The middle element is: 3  

—------------------------------------------------------------------------------------------------------ 

2. किांक्डकिस्टिोररवकसिंगिेकिए प्रोग्रयमकिखखए । 

 

Write a program  for reversing the linked list. 
 
Solution: 
#include <stdio.h> 
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#include <stdlib.h> 
 
struct Node { 
    int data; 
    struct Node* next; 
}; 
 
struct Node* createNode(int data) { 
    struct Node* newNode = (struct Node*)malloc(sizeof(struct Node)); 
newNode->data = data; 
newNode->next = NULL; 
    return newNode; 
} 
 
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) { 
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        next = current->next; 
        current->next = prev; 
prev = current; 
        current = next; 
    } 
 
    return prev; 
} 
 
int main() { 
    struct Node* head = createNode(1); 
    head->next = createNode(2); 
    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 0; 
} 
Output: 

Original linked list: 1 2 3 4 5  

Reversed linked list: 5 4 3 2 1 

 

—------------------------------------------------------------------------------------------------------ 

 



मौलानाआजादराष्ट्रीयप्रौद्योगिकीसंस्थान, भोपाल – 462003 

MAULANA AZAD NATIONAL INSTITUTE OF TECHNOLOGY BHOPAL – 
462003 

 

कंपू्यटरविज्ञानएिंअवियांविकीवििाग 

(Department of Computer Science and Engineering) 
 

 

 

 Lab: 05 

 

1. एि सिुस िर किांक्ड किस्ट बनयएां  और डेटय िो हमेर्य पीछे िी ओर डयिें । 

 

Create a circular linked list and always insert data at tail. 
 
Solution: 
#include <stdio.h> 
#include <stdlib.h> 
// Structure for a node 
struct Node { 
 int data; 
 struct Node* next; 
}; 
// 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 
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  // update next of it. 
  struct Node* temp = *head_ref; 
  while (temp->next != *head_ref) 
   temp = temp->next; 
  temp->next = ptr1; 
 } 
 else 
  // For the first node 
  ptr1->next = ptr1; 
 *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 
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 if (*head == NULL) 
  return; 
 // If the list contains only a 
 // single node 
 if ((*head)->data == key && (*head)->next == *head) { 
  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; 
 } 
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 // If node to be deleted was found 
 if (last->next->data == key) { 
  d = last->next; 
  last->next = d->next; 
  free(d); 
 } 
 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 0; 
} 

Output: 
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—------------------------------------------------------------------------------------------------------ 

2. िीगईकसांगिीकिांक्डकिस्टसेडबिीकिांक्डकिस्टबनयएां । 

 
Create a doubly linked list from a given singly linked list. 

 
Solution: 
#include <stdio.h> 
#include <stdlib.h> 
struct node { 
    int num; 
    struct node * preptr; 
    struct node * nextptr; 
}*stnode, *ennode; 
void DlListcreation(int n); 
void displayDlList(); 
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 : "); 
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scanf("%d", &n); 
DlListcreation(n);  
displayDlList(); 
    return 0; 
} 
 void DlListcreation(int n) 
{ 
    int i, 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); 



मौलानाआजादराष्ट्रीयप्रौद्योगिकीसंस्थान, भोपाल – 462003 

MAULANA AZAD NATIONAL INSTITUTE OF TECHNOLOGY BHOPAL – 
462003 

 

कंपू्यटरविज्ञानएिंअवियांविकीवििाग 

(Department of Computer Science and Engineering) 
 

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 
                { 
printf(" Memory can not be allocated."); 
                    break; 
                } 
            } 
        } 
        else 
        { 
printf(" Memory can not be allocated."); 
        } 
    } 
} 
void displayDlList() 
{ 
    struct node * tmp; 
    int n = 1; 
    if(stnode == NULL) 
    { 
printf(" No data found in the List yet."); 
    } 
    else 
    { 
tmp = stnode; 
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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 
        } 
    } 
} 
 
 

 

Output: 

 
 

—------------------------------------------------------------------------------------------------------ 
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Lab: 06 

1. ऐरे  काउपयोग करके बढ़ने योग्य सै्टक का प्रोग्राम लिखिए । 

Write a program to implement a growable stack using arrays. 

 

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; 

} 

 

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); 
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push(&stack, 10); 

push(&stack, 20); 

push(&stack, 30); 

 

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

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

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 0; 

} 

 

 

Output: 

 

Popped: 30 

Popped: 20 

Popped: 10 

Popped: 50 

Popped: 40 

 

 

2. लििंक्डलिस्ट की सहायता से सै्टक बनाए । 

Implement stack with the help of a linked list. 

 

Solution: 

#include <bits/stdc++.h> 

using namespace std; 

class Node { 

public: 

 int data; 

 Node* link; 

 Node(int n) 

 { 

  this->data = n; 

  this->link = NULL; 

 } 

}; 

class Stack { 

 Node* top; 

public: 

 Stack() { top = NULL; } 

 void push(int data) 
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 { 

  Node* temp = new Node(data); 

  if (!temp) { 

   cout<< "\nStack Overflow"; 

   exit(1); 

  } 

  temp->data = data; 

  temp->link = top; 

  top = temp; 

 } 

 bool isEmpty() 

 { 

  return top == NULL; 

 } 

 int peek() 

 { 

  if (!isEmpty()) 

   return top->data; 

  else 

   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<< " -> "; 

   } 
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  } 

 } 

}; 

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 0; 

} 

 

Output: 

 

44 -> 33 -> 22 -> 11 

Top element is 44 

22 -> 11 

Top element is 22 

 

 

3. सै्टक के तत्ोिं को उिटने के लिए प्रोग्राम लिखिए । 

Write a program for reversing elements of the stack. 

Solution: 

#include <stdio.h> 

#include <stdlib.h> 

#define bool int 

struct sNode { 

 char data; 

 struct sNode* next; 

}; 

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); 
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 else { 

  int temp = pop(top_ref); 

  insertAtBottom(top_ref, item); 

  push(top_ref, temp); 

 } 

} 

void reverse(struct sNode** top_ref) 

{ 

 if (!isEmpty(*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); 

 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"); 
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  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; 

 } 

} 

 

Output: 

Original Stack 

4 3 2 1  

Reversed Stack 

1 2 3 4 

 

 

4. सै्टक का उपयोग करके इनल़िक्स से पोस्टल़िक्स रूपािंतरण के लिए एक प्रोग्राम लििें। 

Write a program for infix to postfix conversion using stacks. 

 

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 '^': 
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  return 3; 

 default: 

  return -1; 

 } 

} 

int isOperator(char ch) 

{ 

 return (ch == '+' || ch == '-' || ch == '*' || ch == '/' 

   || ch == '^'); 

} 

char* infixToPostfix(char* infix) 

{ 

 int i, j; 

 int len = strlen(infix); 

 char* postfix = (char*)malloc(sizeof(char) * (len + 2)); 

 char stack[MAX_EXPR_SIZE]; 

 int top = -1; 

 for (i = 0, j = 0; i<len; i++) { 

  if (infix[i] == ' ' || infix[i] == '\t') 

   continue; 

  if (isalnum(infix[i])) { 

   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'; 
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 return postfix; 

} 

int main() 

{ 

 char infix[MAX_EXPR_SIZE] = "a+b*(c^d-e)^(f+g*h)-i"; 

 char* postfix = infixToPostfix(infix); 

 printf("%s\n", postfix); 

 free(postfix); 

 return 0; 

} 

 

Output: 

 

abcd^e-fgh*+^*+i- 

 

----------------------------------------------------------------------------------------------------------- 

Lab: 07 

 

1. दो कू्य का उपयोग करके सै्टक बनाए। 

     Implement stack using two queues. 

 

Solution: 

#include <bits/stdc++.h> 

using namespace std; 

class Stack { 

 queue<int> q1, q2; 

public: 

 void push(int x) 

 { 

  q2.push(x); 

  while (!q1.empty()) { 

   q2.push(q1.front()); 

   q1.pop(); 

  } 

  queue<int> q = q1; 

  q1 = q2; 

  q2 = q; 

 } 

 void pop() 

 { 

  if (q1.empty()) 

   return; 

  q1.pop(); 

 } 
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 int top() 

 { 

  if (q1.empty()) 

   return -1; 

  return q1.front(); 

 } 

 int size() { return q1.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 0; 

} 

 

 

 

 

Output: 
current size: 3 

3 

2 

1 

current size: 1 
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2.  पोस्टल़िक्स फॉमम में लदए गए समीकरण के मूल्ािंकन के लिए सै्टक का उपयोग करें। 

Use stack for evaluation of equation given in postfix form. 

 

Solution: 

#include <ctype.h> 

#include <stdio.h> 

#include <stdlib.h> 

#include <string.h> 

struct Stack { 

 int top; 

 unsigned capacity; 

 int* array; 

}; 

struct Stack* createStack(unsigned capacity) 

{ 

 struct Stack* stack = (struct Stack*)malloc(sizeof(struct Stack)); 

 if (!stack) 

  return NULL; 

 stack->top = -1; 

 stack->capacity = capacity; 

 stack->array = (int*)malloc(stack->capacity * sizeof(int)); 

 if (!stack->array) 

  return NULL; 

 return stack; 

} 

int isEmpty(struct Stack* stack) 

{ 

 return stack->top == -1; 

} 

char peek(struct Stack* stack) 

{ 

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

} 

char pop(struct Stack* stack) 

{ 

 if (!isEmpty(stack)) 

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

 return '$'; 

} 

void push(struct Stack* stack, char op) 
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{ 

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

} 

int evaluatePostfix(char* exp) 

{ 

 struct Stack* stack = createStack(strlen(exp)); 

 int i; 

 if (!stack) 

  return -1; 

 for (i = 0; exp[i]; ++i) { 

  if (isdigit(exp[i])) 

   push(stack, exp[i] - '0'); 

  else { 

   int val1 = pop(stack); 

   int val2 = pop(stack); 

   switch (exp[i]) { 

   case '+': 

    push(stack, val2 + val1); 

    break; 

   case '-': 

    push(stack, val2 - val1); 

    break; 

   case '*': 

    push(stack, val2 * val1); 

    break; 

   case '/': 

    push(stack, val2 / val1); 

    break; 

   } 

  } 

 } 

 return pop(stack); 

} 

int main() 

{ 

 char exp[] = "231*+9-"; 

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

 return 0; 

} 

 

 

 

Output: 
postfix evaluation: -4 

 

 

3. दो सै्टक समान हैं या नही िं, यह जािंचने के लिए एक प्रोग्राम लििें। 
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Write a program to check if two stacks are identical or not. 

 

Solution: 

#include <bits/stdc++.h> 

using namespace std; 

bool isSameStack(stack<string> stack1, stack<string> stack2) 

{ 

 bool flag = true; 

 if (stack1.size() != stack2.size()) { 

  flag = false; 

  return flag; 

 } 

 while (stack1.empty() == false) { 

  if (stack1.top() == stack2.top()) { 

   stack1.pop(); 

   stack2.pop(); 

  } 

  else { 

   flag = false; 

   break; 

  } 

 } 

 return flag; 

} 

int main() 

{ 

 stack<string> stack1; 

 stack<string> stack2; 

 stack1.push("Geeks"); 

 stack1.push("4"); 

 stack1.push("Geeks"); 

 stack1.push("Welcomes"); 

 stack1.push("You"); 

 stack2.push("Geeks"); 

 stack2.push("4"); 

 stack2.push("Geeks"); 

 stack2.push("Welcomes"); 

 stack2.push("You"); 

 if (isSameStack(stack1, stack2)) 

  cout<< "Stacks are Same"; 

 else 

  cout<< "Stacks are not Same"; 

 return 0; 

} 

 
Output: 

Stacks are Same 
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Lab: 08 

1. ऐरे का उपयोग करके बढ़ने योग्य का प्रोग्राम लिखिए । 

Write a program to implement growable queues using arrays. 

Solution: 
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#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)); 
        int j = 0; 
        for (int i = queue->front; i != queue->rear; i = (i + 1) % queue->capacity) 
{ 
newArr[j++] = queue->arr[i]; 
        } 
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newArr[j] = queue->arr[queue->rear]; 
        free(queue->arr); 
        queue->arr = newArr; 
        queue->front = 0; 
        queue->rear = j; 
        queue->capacity = newCapacity; 
    } 
    if (isEmpty(queue)) { 
        queue->front = 0; 
        queue->rear = 0; 
    } else { 
        queue->rear = (queue->rear + 1) % queue->capacity; 
    } 
    queue->arr[queue->rear] = data; 
    queue->size++; 
} 
// Function to dequeue an element 
int dequeue(GrowableQueue* queue) { 
    if (isEmpty(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 
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void display(GrowableQueue* queue) { 
    if (isEmpty(queue)) { 
printf("Queue is empty\n"); 
        return; 
    } 
printf("Queue: "); 
    int i = queue->front; 
    int count = queue->size; 
    while (count > 0) { 
printf("%d ", queue->arr[i]); 
i = (i + 1) % queue->capacity; 
        count--; 
    } 
printf("\n"); 
} 
// 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); 
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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; 
} 
 
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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2. किांक्ड किस्ट िय उपयोग िरिे कू्य बनयए। 
     Implement queues using a linked list. 
 

Solution: 

#include <stdio.h> 
#include <stdlib.h> 
// Node structure 
typedef struct Node { 
    int data; 
    struct Node* next; 
} Node; 
 
// 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 
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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; 
    } else { 
        queue->rear->next = newNode; 
        queue->rear = newNode; 
    } 
} 
 
// 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; 
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} 
 
// 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"); 
} 
 
// 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; 
    } 
    queue->front = NULL; 
    queue->rear = NULL; 
} 
 
int main() { 
    Queue queue; 
initializeQueue(&queue); 
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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; 
} 
 
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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3. िो सै्टि िय उपयोग िरिे कू्य िय प्रोग्रयम किखखए। 
     Write a program to implement queues using two stacks. 
 

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 
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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; 
    } 
    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) { 
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    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); 
    free(queue); 
} 
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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; 
} 
 
 
Output: 

Dequeue: 10 
Dequeue: 20 
Dequeue: 30 
Dequeue: 40  
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4. इन्सटस और कडिीट फां क्शांस िे सयथ डबि-एां डेड कू्य बनयए। 
     Implement double-ended queues with insert and delete functions. 
 

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)); 
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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 { 
newNode->next = deque->front; 
        deque->front->prev = newNode; 
        deque->front = newNode; 
    } 
} 
 
// 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; 
    } 
} 
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// 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; 
    Node* temp = deque->rear; 
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    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; 
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        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); 
 
    display(&deque); 
 
printf("Delete Front: %d\n", deleteFront(&deque)); 
printf("Delete Rear: %d\n", deleteRear(&deque)); 
 
    display(&deque); 
destroyDeque(&deque); 
    return 0; 
} 
 
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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Lab: 09 

1. बयइनरी टर ी िो 1डी ऐरे में सांग्रकहत िरने िे किए एि प्रोग्रयम किखें। 
    Write a program to store binary trees in a 1D array.  
 

Solution: 

#include <stdio.h> 
#include <stdlib.h> 
 
#define ARRAY_SIZE 15 
 
// Structure for binary tree node 
typedef struct Node { 
    int data; 
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    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); 
inOrderTraversal(root->right); 
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} 
 
int main() { 
    int arr[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 (int i = 0; i< 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 (int i = 0; i< ARRAY_SIZE; i++) { 
        if (newArray[i] != -1) { 
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printf("%d ", newArray[i]); 
        } 
    } 
printf("\n"); 
 
    // Don't forget to free the allocated memory after use 
    free(root); 
 
    return 0; 
} 
 
Output: 

Original Binary Tree (In-order traversal): 4 2 7 5 8 1 3 0 6 0  
Array Representation of Binary Tree: 1 2 3 4 5 6 7 8 0 0 
 

 

2. बाइनरी टर ी को लििंक्ड लिस्ट में सिंग्रलहत करने के लिए एक प्रोग्राम लििें । 

    Write a program to store binary trees in the linked list. 
 
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; 
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    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 = createListNode(treeNode); 
newNode->next = *head; 
    *head = newNode; 
} 
 
// 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; 
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    } 
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 0; 
} 
Output: 
 
Linked list elements (in reverse order of tree traversal): 7 6 3 5 4 2 1 
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3. बाइनरी सचम टर ी के 1डी  ऐरे कायामन्वयन में लकसी तत् को उसकी क िं जी लदए जाने का कायमक्रम लििें ।  

Write a program for finding an element given its key in a 1D array implementation 
of binary search trees. 

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 = 0; 
 
    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)) { 
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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 0; 
} 
 
 
Output: 
 
Enter the key to search: 17 
Element 17 found in the binary search tree. 
 
 
 
 
 
 
 
 
 
 
 
 
4. ररकसमन का उपयोग करके बी.एस.टी. लििंक्डलिस्ट  कायामन्वयन में की क िं जी लदए गए तत् िोजने का कायमक्रम लििें  

       Write a program for finding the element given its key in a linked list 
implementation of B.S.T. using recursion. 

 

Solution: 

#include <stdio.h> 
#include <stdlib.h> 
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// 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; 
} 
 
// Function to search for a key in the BST using recursion 
struct TreeNode* search(struct TreeNode* root, int key) { 
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    if (root == NULL || root->key == key) { 
        return root; 
    } 
 
    if (key < root->key) { 
        return search(root->left, key); 
    } 
 
    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); 
    } 
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    return 0; 
} 
 
Output: 

Enter the key to search: 17 
Element 17 found in the binary search tree. 
 
 
 
 
 
 
 
 
 
 
 
 

La:10 
 
1. बी.एस.टी. कीअलिकतमडेप्थज्ञातकरनेकेलिएएकप्रोग्रामलिखिए । 

Write a program to find the maximum depth of the BST. 
Solution 

#include <stdio.h> 
#include <stdlib.h> 
 
// Structure for a binary search tree node 
struct TreeNode { 
    int key; 
    struct TreeNode* left; 
    struct TreeNode* right; 
}; 
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// 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; 
} 
 
// Function to calculate the maximum depth of the BST 
int maxDepth(struct TreeNode* root) { 
    if (root == NULL) { 
        return 0; 
    } else { 
        int leftDepth = maxDepth(root->left); 
        int rightDepth = maxDepth(root->right); 
        return 1 + (leftDepth>rightDepth ?leftDepth : rightDepth); 
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    } 
} 
 
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 0; 
} 
 
Output: 

Maximum depth of the BST: 3 
 
 
 
2 .बी.एस.टी. को इन ऑडमर, प्रीऑडमर, पोस्ट ऑडमर में ररकर्मन के साथ और उसके लबना टर ैवसम कीलजये । 

Traverse the BST in Inorder, Preorder, Postorder with and without recursion. 
Solution 

#include <stdio.h> 
#include <stdlib.h> 
 
// Structure for a binary search tree node 
struct TreeNode { 
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    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); 
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printf("%d ", root->key); 
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); 
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printf("Inorder traversal (recursive): "); 
inorderRecursive(root); 
printf("\n"); 
 
printf("Preorder traversal (recursive): "); 
preorderRecursive(root); 
printf("\n"); 
 
printf("Postorder traversal (recursive): "); 
postorderRecursive(root); 
printf("\n"); 
 
    return 0; 
} 
 
 
Output: 
Inorder traversal (recursive): 5 10 12 15 17 20 25 
Preorder traversal (recursive): 15 10 5 12 20 17 25 
Postorder traversal (recursive): 5 12 10 17 25 20 15 
 
3. लकसी लदए गएअवगीकृत ऐरे से उसका सिंगत बी.एस.टी. बनाएिं  और सभी तत्ोिं को क्रम बद्ध लप्रिंट करें  (अथामत इन 

ऑडमर टर ैवसमि) । 

From a given unsorted array create its corresponding BST and print all the elements in 
sorted order (i.e.inorder traversal). 
 
Solution 

#include <stdio.h> 
#include <stdlib.h> 
 
// Structure for a binary search tree node 
struct TreeNode { 
    int key; 
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    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) { 
    if (root != NULL) { 
inorder(root->left); 
printf("%d ", root->key); 
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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 (int i = 0; i< size; i++) { 
        root = insert(root, unsortedArray[i]); 
    } 
 
printf("Sorted elements using inorder traversal: "); 
inorder(root); 
printf("\n"); 
 
    return 0; 
} 
 
 
 
Output: 

Sorted elements using inorder traversal: 5 10 12 15 17 20 25 
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Lab: 11 
 
 
1. ऐडजसेनसी मैलटरक्स, इिंसीडेंस मैलटरक्स,  ऐडजसेनसी सूची और डाइरेक्ट ररप्रजेंटेर्न काउपयोग कर ग्राफ 

इम्प्लीमेंट करें  । 

Implement graphs using an adjacency matrix, incidence matrix, adjacency list, and direct 

representation. 

 

Solution 

#include <stdio.h> 

 

#define MAX_NODES 10 
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int adjacencyMatrix[MAX_NODES][MAX_NODES]; 

 

int main() { 

    int numNodes, numEdges; 

printf("Enter the number of nodes and edges: "); 

scanf("%d %d", &numNodes, &numEdges); 

 

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

        int u, 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 (int i = 0; i<numNodes; i++) { 

        for (int j = 0; j <numNodes; j++) { 

printf("%d ", adjacencyMatrix[i][j]); 

        } 

printf("\n"); 

    } 

 

    return 0; 

} 

 

 

आउटपुट/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: 

0 1 0 0  

1 0 1 0  

0 1 0 1  

0 0 1 0 
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2. ग्राफ के एडजसेन्ट मैलटरक्स इम्प्लीमेंटेर्न पर डेप्थ-फस्टम आडमर में ग्राफ को टर ैवसम करें  । 

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

 

Solution 

#include <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 (int i = 0; i<numNodes; i++) { 

        if (adjacencyMatrix[node][i] == 1 && !visited[i]) { 

dfs(i, numNodes); 

        } 

    } 

} 

 

int main() { 

    int numNodes, numEdges; 

printf("Enter the number of nodes and edges: "); 

scanf("%d %d", &numNodes, &numEdges); 

 

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

        int u, 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 0; 

} 

 

Output: 

Enter the number of nodes and edges: 6 7 

Enter edge 1 (source destination): 0 1 

Enter edge 2 (source destination): 0 2 
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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: 0 1 3 4 5 2 

 
 
3. ग्रा़िकेएडजसेन्टमैलटरक्सइम्प्लीमेंटेर्नपरबे्रड्थ-फस्टमआडमरमेंग्राफकोटर ैवसमकरें  । 

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

 

Solution 

#include <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; 

    } 

} 
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bool isQueueEmpty() { 

    return front == -1; 

} 

 

void bfs(int startNode, int numNodes) { 

    enqueue(startNode); 

    visited[startNode] = 1; 

 

    while (!isQueueEmpty()) { 

        int currentNode = dequeue(); 

printf("%d ", currentNode); 

 

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

        int u, 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 0; 

} 

 

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): 1 4 

Enter edge 5 (source destination): 2 5 

Enter edge 6 (source destination): 3 4 
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Enter edge 7 (source destination): 4 5 

BFS Traversal starting from node 0: 0 1 2 3 4 5 

 

4. डी.एफ.एस. काउपयोग करके अनडायरेके्टड ग्रा़ि मेंए क सायकि लडटेक्ट करने के लिए प्रोग्राम लििें । 

Program for detecting a cycle in an undirected graph using DFS. 

 

Solution: 

 
#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 (int i = 0; i<numNodes; i++) { 

        if (adjacencyMatrix[currentNode][i] == 1) { 

            if (!visited[i]) { 

                if (hasCycle(i, currentNode, numNodes)) { 

                    return true; 

                } 

            } else if (i != parent) { 

                return true; 

            } 

        } 

    } 

    return false; 

} 

 

bool containsCycle(int numNodes) { 

    for (int i = 0; i<numNodes; i++) { 

        if (!visited[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); 
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    for (int i = 0; i<numEdges; i++) { 

        int u, 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 

    } 

 

    if (containsCycle(numNodes)) { 

printf("The graph contains a cycle.\n"); 

    } else { 

printf("The graph does not contain a cycle.\n"); 

    } 

 

    return 0; 

} 

 

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. 

 
 

Lab: 12 

 

1. मजम सॉटम को ररकलसमविी इम्प्लीमेंट करें। 

Implement Merge sort recursively. 

 

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 (int i = 0; i< n1; i++) { 

        L[i] = arr[left + i]; 

    } 

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

    } 

 

    int i = 0, j = 0, k = left; 

 

    while (i< n1 && j < n2) { 

        if (L[i] <= R[j]) { 

arr[k] = L[i]; 

i++; 

        } else { 

arr[k] = R[j]; 

j++; 

        } 

        k++; 

    } 

 

    while (i< n1) { 

arr[k] = L[i]; 

i++; 

        k++; 

    } 

 

    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() { 

    int arr[] = {12, 11, 13, 5, 6, 7}; 

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

 

printf("Original array: "); 

    for (int i = 0; i<arrSize; i++) { 

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

    } 
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printf("\n"); 

 

mergeSort(arr, 0, arrSize - 1); 

 

printf("Sorted array: "); 

    for (int i = 0; i<arrSize; i++) { 

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

    } 

printf("\n"); 

 

    return 0; 

} 

 

आउटपुट/Output: 

 

Original array: 12 11 13 5 6 7  

Sorted array: 5 6 7 11 12 13 

 

 

2. खववक सॉटम को ररकलसमविी इम्प्लीमेंट करें। 

Implement Quick sort recursively. 

 

Solution 

#include <stdio.h> 

 

// Function to partition the array 

int partition(int arr[], int low, int high) { 

    int pivot = arr[high]; 

    int i = (low - 1); 

 

    for (int j = low; j <= high - 1; j++) { 

        if (arr[j] < pivot) { 

i++; 

            int temp = arr[i]; 

arr[i] = arr[j]; 

arr[j] = temp; 

        } 

    } 

    int temp = arr[i + 1]; 

arr[i + 1] = arr[high]; 

arr[high] = temp; 

    return (i + 1); 

} 

 

// Quick Sort function 

void quickSort(int arr[], int low, int high) { 

    if (low < high) { 
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        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 (int i = 0; i<arrSize; i++) { 

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

    } 

printf("\n"); 

 

quickSort(arr, 0, arrSize - 1); 

 

printf("Sorted array: "); 

    for (int i = 0; i<arrSize; i++) { 

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

    } 

printf("\n"); 

 

    return 0; 

} 

 

आउटपुट/Output: 

Original array: 10 7 8 9 1 5  

Sorted array: 1 5 7 8 9 10 

 

3. इिंसर्मन सॉटम इम्प्लीमेंट करें । 

Implement Insertion sort. 

 

Solution 

#include <stdio.h> 

 

// Insertion Sort function 

void insertionSort(int arr[], int arrSize) { 

    for (int i = 1; i<arrSize; i++) { 

        int key = arr[i]; 

        int j = i - 1; 

 

        while (j >= 0 &&arr[j] > key) { 

arr[j + 1] = arr[j]; 

            j--; 
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        } 

arr[j + 1] = key; 

    } 

} 

 

int main() { 

    int arr[] = {12, 11, 13, 5, 6}; 

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

 

printf("Original array: "); 

    for (int i = 0; i<arrSize; i++) { 

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

    } 

printf("\n"); 

 

insertionSort(arr, arrSize); 

 

printf("Sorted array: "); 

    for (int i = 0; i<arrSize; i++) { 

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

    } 

printf("\n"); 

 

    return 0; 

} 

 

 

Output: 

Original array: 12 11 13 5 6  

Sorted array: 5 6 11 12 13 

 

4. सेिेक्शन सॉटम इम्प्लीमेंट करें। 

Implement Selection sort. 

 

Solution 

#include <stdio.h> 

 

// Selection Sort function 

void selectionSort(int arr[], int arrSize) { 

    for (int i = 0; i<arrSize - 1; i++) { 

        int minIndex = i; 

 

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

            if (arr[j] <arr[minIndex]) { 

minIndex = j; 

            } 

        } 
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        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 (int i = 0; i<arrSize; i++) { 

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

    } 

printf("\n"); 

selectionSort(arr, arrSize); 

printf("Sorted array: "); 

  for (int i = 0; i<arrSize; i++) { 

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

    } 

printf("\n"); 

 

    return 0; 

} 

आउटपुट/Output: 

Original array: 64 25 12 22 11  

Sorted array: 11 12 22 25 64 

 

 

5. रेलडक्स सॉटम इम्प्लीमेंट करें। 

Implement Radix sort. 

 

Solution 

#include <stdio.h> 

 

// Function to get the maximum value in an array 

int getMax(int arr[], int n) { 

    int max = arr[0]; 

    for (int i = 1; i< n; i++) { 

        if (arr[i] > max) { 

            max = arr[i]; 

        } 

    } 

    return max; 

} 
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// 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] = {0}; 

 

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

        count[(arr[i] / exp) % 10]++; 

    } 

 

    for (int i = 1; i< 10; i++) { 

        count[i] += count[i - 1]; 

    } 

 

    for (int i = n - 1; i>= 0; i--) { 

        output[count[(arr[i] / exp) % 10] - 1] = arr[i]; 

        count[(arr[i] / exp) % 10]--; 

    } 

 

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

arr[i] = output[i]; 

    } 

} 

 

// Radix Sort function 

void radixSort(int arr[], int n) { 

    int max = getMax(arr, n); 

 

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

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

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

    } 

printf("\n"); 

 

radixSort(arr, arrSize); 

 

printf("Sorted array: "); 

    for (int i = 0; i<arrSize; i++) { 

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

    } 

printf("\n"); 
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    return 0; 

} 

 

Output: 

 

Original array: 170 45 75 90 802 24 2 66  

Sorted array: 2 24 45 66 75 90 170 802 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Lab: 13 

 
 

1. N िोगोिं ने ि द को एक सकम ि में व्यवखित करके सलकम ि के अराउिंड प्रते्यक M-वें व्यखि को बाहर लनकाि कर 

एक ने ताका च नाव करने का फैसिा लकया है, प्रते्यक व्यखि के बाहर लनकिने पर रैंक क्लोज़ हो जाती है। ज्ञात 

कीलजए लक कौनसा व्यखि अिंलतम बचेगा (रैंक 1 के साथ) [ सक म िर लििंक्डलिस्ट का उपयोग करें ] । 

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

every Mth 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]. 

 

Solution 

#include <stdio.h> 

#include <stdlib.h> 

 

struct Node { 

    int data; 

    struct Node* next; 

}; 

 

struct Node* createNode(int data) { 

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

newNode->data = data; 
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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; 

} 

 

void eliminatePerson(struct Node** head, int m) { 

    if (*head == NULL) { 

        return; 

    } 

 

    struct Node* current = *head; 

    struct Node* prev; 

 

    while (current->next != current) { 

        for (int i = 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; 
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printf("Enter the number of people (N) and the value of M: "); 

scanf("%d %d", &N, &M); 

 

    struct Node* circle = NULL; 

 

    for (int i = 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 0; 

} 

 

आउटपुट/Output: 

Enter the number of people (N) and the value of M: 7 3 

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

 

2. कृपया लनम्नलिखित समीकरण का उपयोग करके C, U, B, E, D का मान ज्ञात करें :- 

(C+U+B+E+D)^3= CUBED, जहािं C, U, B, E, D इन्टीजसमहैं। 

Please find the value of C, U, B, E, and D using the following equation:- 

(C+U+B+E+D)^3= CUBED, where C, U, B, E, and D are integers. 

 

Solution 

#include <stdio.h> 

#include <math.h> 

 

int main() { 

    for (int C = 0; C <= 9; C++) { 

        for (int U = 0; U <= 9; U++) { 

            for (int B = 0; B <= 9; B++) { 

                for (int E = 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); 

                        } 

                    } 

                } 

            } 

        } 

    } 
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    return 0; 

} 

 

आउटपुट/Output: 

C = 2, U = 1, B = 8, E = 3, D = 9 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 

Lab: 14 

 
 
1. सै्टक को इस तरह से इम्प्लीमेंट करें  लक प र्, पॉप और गेट लमलनमम ऑपरेर्िंस में कॉन्सटैंट समय िगे। [दो सै्टक 

का उपयोग करें ] 

Implement Stack in a way such that Push, Pop, and Get Minimum operations take constant 

time. [Use two stacks] 

 

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; 

}; 

 

void initialize(struct Stack* stack) { 

    stack->top = -1; 
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    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; 

    } 

} 

 

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; 
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    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 0; 

} 

 

Output: 

Minimum element: 2 

Popped element: 7 

Minimum element: 2 

 

 

2. हमें N लदनोिं के लिए स्टॉक की कीमतोिं की एक सूची दी गई है। हमें प्रते्यक लदन के लिए अवलि ज्ञात करने की 

आवश्यकता है।सै्पन को उस लदन से पहिे िगातार लदनोिं की सिंख्या के रूप में पररभालित लकया गया है जहािं 

स्टॉक की कीमत लदए गए लदन की कीमत से कम या उसके बराबर थी।उदाहरण के लिए, {100, 60,70,65, 80, 

85} सै्पन {1, 1, 2, 1, 4, 5} होगा। पहिे लदन के लिए सै्पन हमेर्ा 1 होता है।उदाहरण में हम देि सकते हैं लक 

दूसरे लदन के लिए  60 , इससे पहिे को ई लदन ऐसा नही िं था जब कीमत 60 से कम थी।इसलि एसै्पन लफर से 1 

है।लदन 3 के लिए, लदन 2 (60) पर कीमत 70 से कम है, इसलिए सै्पन 2 है।इसी तरह, लदन 4 और लदन 5 के लिए 

है।याद रिें लक लदन िगातार होने चालहए, लक लदन 4 के लिए सै्पन 1 क्योिं है, भिे ही एक लदन 2 था जहािं कीमत 65 

से कम थी।आर्ा है लक यह उदाहरण समस्या को स्पष्ट करता है। 

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. 

 
Solution 

#include <stdio.h> 

#include <stdlib.h> 

 

void calculateSpan(int prices[], int n, int spans[]) { 

spans[0] = 1; 

 

    for (int i = 1; i< n; i++) { 
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        spans[i] = 1; 

 

        for (int j = i - 1; j >= 0 && prices[i] >= prices[j]; j--) { 

            spans[i]++; 

        } 

    } 

} 

 

int main() { 

    int n; 

printf("Enter the number of days: "); 

scanf("%d", &n); 

 

    int prices[n]; 

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

printf("Enter the price for day %d: ", i + 1); 

scanf("%d", &prices[i]); 

    } 

 

    int spans[n]; 

calculateSpan(prices, n, spans); 

 

printf("Spans for each day: "); 

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

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

    } 

printf("\n"); 

 

    return 0; 

} 

 

 

आउटपुट/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 

Spans for each day: 1 1 2 1 4 5 
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