                          Programming in C Lab, Branch- Information Technology, II sem, Subject Code-201,  
                          Developed by- Kripa Singh,Under Guidance of- Dr.Jyoti Gupta,Kalaniketan Polytechnic College, Jabalpur

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

                 LIST OF EXPERIMENTS

1. Write a Program  to find the average of n (n < 10) numbers using arrays.

2. Write a program for calculating factorial of a number using Recursion.

3. Write a  program to perform String Manipulation by using library functions.

4. Write a Program to create memory for int,char and float variable  at runtime using malloc funcion.

5. Write a program for addition of two matrices in C.

6. Write a Program to delete an element from array .

7. Write a Program to store and display student information using Structure.

8. Write a Program to create Linklist and add a node.

9. Write a Program to implement STACK using linklist.

10. Write a Program to perform binary searching in array.

11. Write a Program to perform binary searching in array.

12. Write a Program to perform insertion sorting in array.

13. Write a Program to perform Bubble sorting in array.

14. Write a Program to perform Selection sorting in array.

15. Write a Program to perform Heap sorting in array.

16. Write a Program to implement Queue using Array.

17. Write a Program to implement Breadth First Searching in graph.

                                      EXPERIMENT NO: 1
OBJECT: Write a Program  to find the average of n (n < 10) numbers using arrays.

Program:

#include <stdio.h>

int main()

{

     int marks[10], i, n, sum = 0, average;

     printf("Enter n: ");

     scanf("%d", &n);

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

     {

          printf("Enter number%d: ",i+1);

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

          sum += marks[i];

     }

     average = sum/n;

     printf("Average marks = %d", average);

     return 0;

}

Output

Enter n: 5

Enter number1: 45

Enter number2: 35

Enter number3: 38

Enter number4: 31

Enter number5: 49

Average = 39

                                                              EXPERIMENT NO : 2
OBJECT : Write a program for calculating factorial of a number using Recursion.

Program:

/*

 * C Program to find factorial of a given number using recursion

 */

#include <stdio.h>

                                    int factorial(int);      //prototype

int main()

{

    int num;

    int result;

    printf("Enter a number to find it's Factorial: ");

    scanf("%d", &num);

    if (num < 0)

    {printf("Factorial of negative number not possible\n");

    }

    else

    {

        result = factorial(num);

        printf("The Factorial of %d is %d.\n", num, result);

    }

    return 0;

}

int factorial(int num)

{

    if (num == 0 || num == 1)

    {return 1;

    }

    else

    { return(num * factorial(num - 1));

    }}

OUTPUT:

Enter a number to find it's Factorial: 6

The Factorial of 6 is 720.

                            EXPERIMENT NO : 3
OBJECT: Write a  program to perform String Manipulation by using library functions.

Program:

strlen:

#include <stdio.h>

#include <string.h>

int main()

{

     char str1[20] = "BeginnersBook";

     printf("Length of string str1: %d", strlen(str1));

     return 0;

}

Output:

Length of string str1: 13

strcmp:

#include <stdio.h>

#include <string.h>

int main()

{

     char s1[20] = "BeginnersBook";

     char s2[20] = "BeginnersBook.COM";

     if (strcmp(s1, s2) ==0)

     {

        printf("string 1 and string 2 are equal");

     }else

      {

         printf("string 1 and 2 are different");

      }

     return 0;

}

Output:

string 1 and 2 are different

strcat:

#include <stdio.h>

#include <string.h>

int main()

{

     char s1[10] = "Hello";

     char s2[10] = "World";

     strcat(s1,s2);

     printf("Output string after concatenation: %s", s1);

     return 0;

}

Output:

Output string after concatenation: HelloWorld

strcpy:

#include <stdio.h>

#include <string.h>

int main()

{

     char s1[30] = "string 1";

     char s2[30] = "string 2 : I’m gonna copied into s1";

     /* this function has copied s2 into s1*/

     strcpy(s1,s2);

     printf("String s1 is: %s", s1);

     return 0;

}

Output:

String s1 is: string 2: I’m gonna copied into s1

                                                             EXPERIMENT NO : 4
  OBJECT: Write a Program to create memory for int,char and float variable  at runtime using malloc funcion.

                                   Program:

/*C program to create memory for int, 

char and float variable at run time.*/

#include <stdio.h>

#include <stdlib.h>

int main()

{

    int *iVar;

    char *cVar;

    float *fVar;

    /*allocating memory dynamically*/

    iVar=(int*)malloc(1*sizeof(int));

    cVar=(char*)malloc(1*sizeof(char));

    fVar=(float*)malloc(1*sizeof(float));

    printf("Enter integer value: ");

    scanf("%d",iVar);

    printf("Enter character value: ");

    scanf(" %c",cVar);

    printf("Enter float value: ");

    scanf("%f",fVar);

     printf("Inputted value are: %d, %c, %.2f\n",*iVar,*cVar,*fVar);

     /*free allocated memory*/

    free(iVar);

    free(cVar);

    free(fVar);

    return 0;

}
Output

    Enter integer value: 100

    Enter character value: x

    Enter float value: 123.45

    Inputted value are: 100, x, 123.45
                        EXPERIMENT NO : 5
OBJECT: Write a program for addition of two matrices in C.

Program:

#include <stdio.h>

int main()

{

  int m, n, c, d, first[10][10], second[10][10], sum[10][10];

   printf("Enter the number of rows and columns of matrix\n");

   scanf("%d%d", &m, &n);

   printf("Enter the elements of first matrix\n");

   for (c = 0; c < m; c++)

      for (d = 0; d < n; d++)

         scanf("%d", &first[c][d]);

   printf("Enter the elements of second matrix\n");

   for (c = 0; c < m; c++)

      for (d = 0 ; d < n; d++)

            scanf("%d", &second[c][d]);

   printf("Sum of entered matrices:-\n");

   for (c = 0; c < m; c++) {

      for (d = 0 ; d < n; d++) {

         sum[c][d] = first[c][d] + second[c][d];

         printf("%d\t", sum[c][d]);

      }

      printf("\n");

   }

   return 0;

}

                                    Output 
Enter the number of rows and columns of matrix

2

2

Enter the elements of first matrix

1  2

3  4

Enter the elements of second marix

5  6

2  1

Sum of entered matrices:-

6         8

5         5

                       EXPERIMENT NO : 6
OBJECT: Write a Program to delete an element from array .
Program:

#include <stdio.h>

int main()

{

   int array[100], position, c, n;

   printf("Enter number of elements in array\n");

   scanf("%d", &n);

   printf("Enter %d elements\n", n);

   for ( c = 0 ; c < n ; c++ )

      scanf("%d", &array[c]);

   printf("Enter the location where you wish to delete element\n");

   scanf("%d", &position);

   if ( position >= n+1 )

      printf("Deletion not possible.\n");

   else

   {

      for ( c = position - 1 ; c < n - 1 ; c++ )

         array[c] = array[c+1];

      printf("Resultant array is\n");

      for( c = 0 ; c < n - 1 ; c++ )

         printf("%d\n", array[c]);

   }

   return 0;

}
OUTPUT:

Enter  number of elements in array
5

Enter 5 elements 

3

5

3

7

8

Enter the location where you wish to delete element

2

 Resultant array is

3

3

7

8

               EXPERIMENT NO : 7
OBJECT: Write a Program to store and display student information using Structure.

Program:

#include <stdio.h>

struct student

{

    char name[50];

    int roll;

    float marks;

} s;

int main()

{

    printf("Enter information:\n");

    printf("Enter name: ");

    scanf("%s", s.name);

    printf("Enter roll number: ");

    scanf("%d", &s.roll);

    printf("Enter marks: ");

    scanf("%f", &s.marks);

                                        printf("Displaying Information:\n");

    printf("Name: ");

    puts(s.name);

    printf("Roll number: %d\n",s.roll);

    printf("Marks: %.1f\n", s.marks)

return 0;

}

Output

Enter information:

Enter name: Jack

Enter roll number: 23

Enter marks: 34.5

Displaying Information:

Name: Jack

Roll number: 23

Marks: 34.5

               EXPERIMENT NO : 8
OBJECT: Write a Program to create Linklist and add a node.
Program:
#include<stdio.h>

#include<conio.h>

#include<alloc.h>

typedef struct linklist

{

int data;

struct linklist *next;

}node;

node *first,*temp,*ttemp;

void create()

{

first=(node*)malloc(sizeof(node));

scanf("%d",&first->data);

first->next=null;

}

void add()

{

temp=first;

while(temp->next!=null)

{temp=temp->next;

}

ttemp=(node*)malloc(sizeof(node));

scanf("%d",&ttemp->data);

ttemp->next=null;

temp->next=ttemp;

}

void display()

{

temp=first;

while(temp!=null)

{

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

temp=temp->next;

 }}

 void main()

 {

 clrscr();

 create();

 add();

 display();

 getch();

 }
OUTPUT:

4 

5

4 5
               EXPERIMENT NO : 9
OBJECT: Write a Program to implement STACK using linklist.
Program:
#include<stdio.h>

#include<conio.h>

struct Node

{

   int data;

   struct Node *next;

}*top = NULL;

void push(int);

void pop();

void display();

void main()

{

   int choice, value;

   clrscr();

   printf("\n:: Stack using Linked List ::\n");

   while(1){

      printf("\n****** MENU ******\n");

      printf("1. Push\n2. Pop\n3. Display\n4. Exit\n");

      printf("Enter your choice: ");

      scanf("%d",&choice);

      switch(choice){


 case 1: printf("Enter the value to be insert: ");



 scanf("%d", &value);



 push(value);



 break;


 case 2: pop(); break;


 case 3: display(); break;


 case 4: exit(0);


 default: printf("\nWrong selection!!! Please try again!!!\n");

      }

   }

}

void push(int value)

{

   struct Node *newNode;

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

   newNode->data = value;

   if(top == NULL)

      newNode->next = NULL;

   else

      newNode->next = top;

   top = newNode;

   printf("\nInsertion is Success!!!\n");

}

void pop()

{

   if(top == NULL)

      printf("\nStack is Empty!!!\n");

   else{

      struct Node *temp = top;

      printf("\nDeleted element: %d", temp->data);

      top = temp->next;

      free(temp);

   }

}

void display()

{

   if(top == NULL)

      printf("\nStack is Empty!!!\n");

   else{

      struct Node *temp = top;

      while(temp->next != NULL){


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


 temp = temp -> next;

      }

      printf("%d--->NULL",temp->data);

   }

}    

OUTPUT:


[image: image1.png]



               EXPERIMENT NO : 10
OBJECT: Write a Program to perform binary searching in array.
Program:
#include <stdio.h>

int main()

{

   int c, first, last, middle, n, search, array[100];

   printf("Enter number of elements\n");

   scanf("%d",&n);

   printf("Enter %d integers\n", n);

   for (c = 0; c < n; c++)

      scanf("%d",&array[c]);

   printf("Enter value to find\n");

   scanf("%d", &search);

   first = 0;

   last = n - 1;

   middle = (first+last)/2;

   while (first <= last) {

      if (array[middle] < search)

         first = middle + 1;    

      else if (array[middle] == search) {

         printf("%d found at location %d.\n", search, middle+1);

         break;

      }

      else

         last = middle - 1;

      middle = (first + last)/2;

   }

   if (first > last)

      printf("Not found! %d isn't present in the list.\n", search);

   return 0;   

}
OUTPUT:

[image: image2.png]



               EXPERIMENT NO : 11
OBJECT: Write a Program to perform binary searching in array.
Program:
#include <stdio.h>

int main()

{

  int array[100], search, c, n;

  printf("Enter the number of elements in array\n");

  scanf("%d", &n);

  printf("Enter %d integer(s)\n", n);

  for (c = 0; c < n; c++)

    scanf("%d", &array[c]);

  printf("Enter a number to search\n");

  scanf("%d", &search);

  for (c = 0; c < n; c++)

  {

    if (array[c] == search)    /* If required element is found */

    {

      printf("%d is present at location %d.\n", search, c+1);

      break;

    }

  }

  if (c == n)

    printf("%d isn't present in the array.\n", search);

  return 0;

}

OUTPUT:
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Enter the number of elements 1n array

nter the number to search

is present at location 3.





               EXPERIMENT NO : 12
OBJECT: Write a Program to perform insertion sorting in array.
Program:
/* Insertion sort ascending order */

#include <stdio.h>

int main()

{

  int n, array[1000], c, d, t;

  printf("Enter number of elements\n");

  scanf("%d", &n);

  printf("Enter %d integers\n", n);

  for (c = 0; c < n; c++) {

    scanf("%d", &array[c]);

  }

  for (c = 1 ; c <= n - 1; c++) {

    d = c;

    while ( d > 0 && array[d-1] > array[d]) {

      t          = array[d];

      array[d]   = array[d-1];

      array[d-1] = t;

      d--;

    }

  }

  printf("Sorted list in ascending order:\n");

  for (c = 0; c <= n - 1; c++) {

    printf("%d\n", array[c]);

  }

  return 0;

}

OUTPUT:
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               EXPERIMENT NO : 13
OBJECT: Write a Program to perform Bubble sorting in array.
Program:
/* Bubble sort code */

#include <stdio.h>

int main()

{

  int array[100], n, c, d, swap;

  printf("Enter number of elements\n");

  scanf("%d", &n);

  printf("Enter %d integers\n", n);

  for (c = 0; c < n; c++)

    scanf("%d", &array[c]);

  for (c = 0 ; c < ( n - 1 ); c++)

  {

    for (d = 0 ; d < n - c - 1; d++)

    {

      if (array[d] > array[d+1]) /* For decreasing order use < */

      {

        swap       = array[d];

        array[d]   = array[d+1];

        array[d+1] = swap;

      }

    }

  }

  printf("Sorted list in ascending order:\n");

  for ( c = 0 ; c < n ; c++ )

     printf("%d\n", array[c]);

  return 0;

}

OUTPUT:
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               EXPERIMENT NO : 14
OBJECT: Write a Program to perform Selection sorting in array.
Program:
#include <stdio.h>

int main()

{

   int array[100], n, c, d, position, swap;

   printf("Enter number of elements\n");

   scanf("%d", &n);

   printf("Enter %d integers\n", n);

   for ( c = 0 ; c < n ; c++ )

      scanf("%d", &array[c]);

   for ( c = 0 ; c < ( n - 1 ) ; c++ )

   {

      position = c;

      for ( d = c + 1 ; d < n ; d++ )

      {

         if ( array[position] > array[d] )

            position = d;

      }

      if ( position != c )

      {

         swap = array[c];

         array[c] = array[position];

         array[position] = swap;

      }

   }

   printf("Sorted list in ascending order:\n");

   for ( c = 0 ; c < n ; c++ )

      printf("%d\n", array[c]);

   return 0;

}

OUTPUT:
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               EXPERIMENT NO : 15
OBJECT: Write a Program to perform Heap sorting in array.
Program:
// C++ program for implementation of Heap Sort

#include <stdio.h>

#include<conio.h>

// To heapify a subtree rooted with node i which is

// an index in arr[]. n is size of heap

void heapify(int arr[], int n, int i)

{


int largest = i; // Initialize largest as root


int l = 2*i + 1; // left = 2*i + 1


int r = 2*i + 2; // right = 2*i + 2


// If left child is larger than root


if (l < n && arr[l] > arr[largest])



largest = l;


// If right child is larger than largest so far


if (r < n && arr[r] > arr[largest])



largest = r;


// If largest is not root


if (largest != i)


{



swap(arr[i], arr[largest]);



// Recursively heapify the affected sub-tree



heapify(arr, n, largest);


}

}

// main function to do heap sort

void heapSort(int arr[], int n)

{


// Build heap (rearrange array)


for (int i = n / 2 - 1; i >= 0; i--)



heapify(arr, n, i);


// One by one extract an element from heap


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


{



// Move current root to end



swap(arr[0], arr[i]);



// call max heapify on the reduced heap



heapify(arr, i, 0);


}

}

/* A utility function to print array of size n */

void printArray(int arr[], int n)

{


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

printf("array is",arr[i]);

printf("\n");

}

// Driver program

void main()

{


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


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


heapSort(arr, n);

printf("sorted array is \n");


printArray(arr, n);

getch();

}

OUTPUT:

sorted array is

5 6 7 11 12 13
               EXPERIMENT NO : 16
OBJECT: Write a Program to implement Queue using Array.
Program:
#include<stdio.h>

#define SIZE 5

void enQueue(int);

void deQueue();

void display();

int items[SIZE], front = -1, rear = -1;

int main()

{

    //deQueue is not possible on empty queue

    deQueue();

    //enQueue 5 elements

    enQueue(1);

    enQueue(2);

    enQueue(3);

    enQueue(4);

    enQueue(5);

    //6th element can't be added to queue because queue is full

    enQueue(6);

    display();

    //deQueue removes element entered first i.e. 1

    deQueue();

    //Now we have just 4 elements

    display();

    return 0;

}

void enQueue(int value){

    if(rear == SIZE-1)

        printf("\nQueue is Full!!");

    else {

        if(front == -1)

            front = 0;

        rear++;

        items[rear] = value;

        printf("\nInserted -> %d", value);

    }

}

void deQueue(){

    if(front == -1)

        printf("\nQueue is Empty!!");

    else{

        printf("\nDeleted : %d", items[front]);

        front++;

        if(front > rear)

            front = rear = -1;

    }

}

void display(){

    if(rear == -1)

        printf("\nQueue is Empty!!!");

    else{

        int i;

        printf("\nQueue elements are:\n");

        for(i=front; i<=rear; i++)

            printf("%d\t",items[i]);

    }

}

OUTPUT:

Queue is Empty!!

Inserted -> 1

Inserted -> 2

Inserted -> 3

Inserted -> 4

Inserted -> 5

Queue is Full!!

Queue elements are:

1    2    3    4    5    

Deleted : 1

Queue elements are:

2    3    4    5
               EXPERIMENT NO : 17
OBJECT: Write a Program to implement Bredth First Searching in graph.
Program:
#include<stdio.h>

int a[20][20], q[20], visited[20], n, i, j, f = 0, r = -1;

void bfs(int v) {


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



if(a[v][i] && !visited[i])




q[++r] = i;


if(f <= r) {



visited[q[f]] = 1;



bfs(q[f++]);


}

}

void main() {


int v;


printf("\n Enter the number of vertices:");


scanf("%d", &n);


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



q[i] = 0;



visited[i] = 0;


}


printf("\n Enter graph data in matrix form:\n");


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



for(j=1;j<=n;j++) {




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



}


}


printf("\n Enter the starting vertex:");


scanf("%d", &v);


bfs(v);


printf("\n The node which are reachable are:\n");


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



if(visited[i])




printf("%d\t", i);



else {




printf("\n Bfs is not possible. Not all nodes are reachable");




break;



}


}

}

OUTPUT:
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