



// Perform various operations on Stack as an array

#include<stdio.h>

#include<conio.h>

#define max 10

int stack[max],top=-1;

void push()

{

int item;

if(top==(max-1))

{

printf(" \n OVERFLOW....!!");

getch();

exit();

}

else

{

printf("\n\n Enter the Element to be Inserted in the Stack : \t");

scanf("%d",&item);

top+=1;

stack[top]=item;

printf("\n\n Element Inserted....!!");

}}

void pop()

{

int item;

if(top==-1)

{

printf("\n\n UNDERFLOW....!!");

getch();

exit();

}

else

{

item=stack[top];

top--;

}

printf("\n\n Element Deleted....!!");

printf("\n\n The deleted Element is %d",item);

}

void traverse()

{

int i;

if(top==-1)

{

printf("\n\n UNDERFLOW....!!");

getch();

exit();

}

else

{

printf("\n\n The Stack is : \n\n");

for(i=top;i>=0;i--)

printf(" %d <- ",stack[i]);

}}

void main()

{

int x;

char ch;

do

{

clrscr();

printf("~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~MENU~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~");

printf(" \n 1. Push");

printf(" \n 2. Pop");

printf(" \n 3. Traverse");

printf(" \n 4. Exit");

printf("\n\n Enter yout choice : \t");

scanf("%d",&x);

switch(x)

{

case 1 : push();       break;

case 2 : pop();        break;

case 3 : traverse();   break;

case 4 : exit();      break;

default : printf("\n\n WRONG CHOICE.....!!");

}

printf("\n\n\n\n Do you wish to continue : \t");

fflush(stdin);

scanf("%c",&ch);

}while(ch=='Y' || ch=='y');

getch();

}

// Perform various operations on Stack as a linked list
#include<stdio.h>

#include<conio.h>

struct node

{

int info;

struct node *link;

} *top=NULL;

void push()

{

struct node *temp;

int pushed_item;

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

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

scanf("%d",&pushed_item);

temp -> info=pushed_item;

temp -> link=top;

top=temp;

}

void pop()

{

struct node *temp;

if(top==NULL)

printf("Stack is already empty");

else

{

temp=top;

printf("\n\n The deleted element is : %d",temp -> info);

top=top -> link;

free(temp);

}}

void display()

{

struct node *ptr;

ptr=top;

if(top==NULL)

printf("Stack is already empty");

else

{

printf("\n\n Stack Status : \n\n");

while(ptr!=NULL)

{

printf("%d -> ",ptr -> info);

ptr=ptr -> link;

}}}

void main()

{

int x;

char ch;

do

{

clrscr();

printf("~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~MENU~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~");

printf(" \n 1. Push");

printf(" \n 2. Pop");

printf(" \n 3. Traverse");

printf(" \n 4. Exit");

printf("\n\n Enter yout choice : \t");

scanf("%d",&x);

switch(x)

{

case 1 : push();       break;

case 2 : pop();        break;

case 3 : display();   break;

case 4 : exit(0);       break;

default : printf("\n\n WRONG CHOICE.....!!");

}

printf("\n\n\n\n Do you wish to continue : \t");

fflush(stdin);

scanf("%c",&ch);

}while(ch=='Y' || ch=='y');

getch();

}
// Program of queue using array

# include<stdio.h>

#include<conio.h>

# define MAX 10

int queue_arr[MAX];

int rear = -1;

int front = -1;

main()

{

int choice;

while(1)

{
printf("\n\n\n\n\n\n~~~~~~~~~~~~~~~~~~~~~~MENU~~~~~~~~~~~~~~~~~~~~~~~~~~~\n\n\n\n");

printf("1.Insert\n");

printf("2.Delete\n");

printf("3.Display\n");

printf("4.Quit\n");

printf("Enter your choice : ");

scanf("%d",&choice);

switch(choice)

{

case 1 : insert();  break;

case 2 : del();     break;

case 3 : display(); break;

case 4 : exit(1);

default:

printf("Wrong choice\n");

}/*End of switch*/

}/*End of while*/

}/*End of main()*/

insert()

{

int added_item;

if (rear==MAX-1)

printf("Queue Overflow\n");

else

{

if (front==-1) /*If queue is initially empty */

front=0;

printf("Input the element for adding in queue : ");

scanf("%d", &added_item);

rear=rear+1;

queue_arr[rear] = added_item ;

}

}/*End of insert()*/

del()

{

if (front == -1 || front > rear)

{

printf("Queue Underflow\n");

return ;

}

else

{

printf("Element deleted from queue is : %d\n", queue_arr[front]);

front=front+1;

}

}/*End of del() */

display()

{

int i;

if (front == -1)

printf("Queue is empty\n");

else

{

printf("Queue is :\n");

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

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

printf("\n");

}

}/*End of display() */

// Program of circular queue using array

# include<stdio.h>

#include<conio.h>

# define MAX 10

int cqueue_arr[MAX];

int front = -1;

int rear = -1;

void main()

{

int choice;

clrscr();

while(1)

{

//clrscr();

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

printf("1.Insert\n");

printf("2.Delete\n");

printf("3.Display\n");

printf("4.Quit\n");

printf("Enter your choice : \t");

scanf("%d",&choice);

switch(choice)

{

case 1 : insert();   break;

case 2 : del();      break;

case 3 : display();  break;

case 4 : exit(1);

default:  printf("Wrong choice....!! \n");

}/*End of switch*/

}/*End of while */

//getch();

}/*End of main()*/

insert()

{

int added_item;

if((front == 0 && rear == MAX-1) || (front == rear+1))

{

printf("Queue Overflow....!! \n");

return;

}

if (front == -1) /*If queue is empty */

{

front = 0;

rear = 0;

}

else

if(rear == MAX-1)/*rear is at last position of queue */

rear = 0;

else

rear = rear+1;

printf("Input the element for insertion in queue : \t");

scanf("%d", &added_item);

cqueue_arr[rear] = added_item ;

}/*End of insert()*/

del()

{

if (front == -1)

{

printf("Queue Underflow....!! \n");

return ;

}

printf("Element deleted from queue is : %d ",cqueue_arr[front]);

if(front == rear) /* queue has only one element */

{

front = -1;

rear=-1;

}

else

if(front == MAX-1)

front = 0;

else

front = front+1;

}/*End of del() */

display()

{

int front_pos = front,rear_pos = rear;

if(front == -1)

{

printf("Queue is empty....!!\n");

return;

}

printf("Queue elements : \t");
if( front_pos <= rear_pos )
while(front_pos <= rear_pos)

{

printf("%d ",cqueue_arr[front_pos]);

front_pos++;

}

else

{

while(front_pos <= MAX-1)

{

printf("%d ",cqueue_arr[front_pos]);

front_pos++;

}

front_pos = 0;

while(front_pos <= rear_pos)

{

printf("%d ",cqueue_arr[front_pos]);

front_pos++;

}

}/*End of else */

printf("\n");

}/*End of display() */

// Insertion ,Deletion and Traversal in Binary Search Tree

# include<stdio.h>

# include<conio.h>

#include<malloc.h>

struct node

{

int info;

struct node *lchild;

struct node *rchild;

}*root;

main()

{

int choice,num;

root=NULL;

clrscr();

while(1)

{

printf("\n");

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

printf("1.Insert\n");

printf("2.Delete\n");

printf("3.Inorder Traversal\n");

printf("4.Preorder Traversal\n");

printf("5.Postorder Traversal\n");

printf("6.Display\n");

printf("7.Quit\n");

printf("Enter your choice : ");

scanf("%d",&choice);

switch(choice)

{

case 1:  printf("Enter the number to be inserted : ");   scanf("%d",&num);   insert(num);   break;

case 2:  printf("Enter the number to be deleted : ");    scanf("%d",&num);   del(num);       break;
case 3:  inorder(root);      break;

case 4:  preorder(root);   break;

case 5:  postorder(root);  break;

case 6:  display(root,1);   break;

case 7:  exit();

default:  printf("Wrong choice\n");

}/*End of switch */

}/*End of while */

getch();

}/*End of main()*/
find(int item,struct node **par,struct node **loc)

{

struct node *ptr,*ptrsave;

if(root==NULL) /*tree empty*/

{

*loc=NULL;

*par=NULL;

return;

}

if(item==root->info) /*item is at root*/

{

*loc=root;

*par=NULL;

return;

}

/*Initialize ptr and ptrsave*/

if(item<root->info)

ptr=root->lchild;

else

ptr=root->rchild;

ptrsave=root;

while(ptr!=NULL)

{

if(item==ptr->info)

{ *loc=ptr;

*par=ptrsave;

return;

}

ptrsave=ptr;

if(item<ptr->info)

ptr=ptr->lchild;

else

ptr=ptr->rchild;

}/*End of while */

*loc=NULL; /*item not found*/

*par=ptrsave;

}/*End of find()*/

insert(int item)

{ 
struct node *tmp,*parent,*location;

find(item,&parent,&location);

if(location!=NULL)

{  printf("Item already present");

return;  }
tmp=(struct node *)malloc(sizeof(struct node));

tmp->info=item;

tmp->lchild=NULL;

tmp->rchild=NULL;

if(parent==NULL)

root=tmp;

else

if(item<parent->info)

parent->lchild=tmp;

else

parent->rchild=tmp;

}/*End of insert()*/

del(int item)

{

struct node *parent,*location;

if(root==NULL)

{

printf("Tree empty");

return;

}

find(item,&parent,&location);

if(location==NULL)

{

printf("Item not present in tree");

return;

}

if(location->lchild==NULL && location->rchild==NULL)

case_a(parent,location);

if(location->lchild!=NULL && location->rchild==NULL)

case_b(parent,location);

if(location->lchild==NULL && location->rchild!=NULL)

case_b(parent,location);

if(location->lchild!=NULL && location->rchild!=NULL)

case_c(parent,location);

free(location);

}/*End of del()*/

case_a(struct node *par,struct node *loc )

{

if(par==NULL) /*item to be deleted is root node*/

root=NULL;
else

if(loc==par->lchild)

par->lchild=NULL;

else

par->rchild=NULL;

}/*End of case_a()*/

case_b(struct node *par,struct node *loc)

{

struct node *child;

/*Initialize child*/

if(loc->lchild!=NULL) /*item to be deleted has lchild */

child=loc->lchild;

else /*item to be deleted has rchild */

child=loc->rchild;

if(par==NULL ) /*Item to be deleted is root node*/

root=child;

else

if( loc==par->lchild) /*item is lchild of its parent*/

par->lchild=child;

else /*item is rchild of its parent*/

par->rchild=child;

}/*End of case_b()*/

case_c(struct node *par,struct node *loc)

{

struct node *ptr,*ptrsave,*suc,*parsuc;

/*Find inorder successor and its parent*/

ptrsave=loc;

ptr=loc->rchild;

while(ptr->lchild!=NULL)

{

ptrsave=ptr;

ptr=ptr->lchild;

}

suc=ptr;

parsuc=ptrsave;

if(suc->lchild==NULL && suc->rchild==NULL)

case_a(parsuc,suc);

else

case_b(parsuc,suc);

if(par==NULL) /*if item to be deleted is root node */

root=suc;

else

if(loc==par->lchild)

par->lchild=suc;

else

par->rchild=suc;

suc->lchild=loc->lchild;

suc->rchild=loc->rchild;

}/*End of case_c()*/

preorder(struct node *ptr)

{

if(root==NULL)

{

printf("Tree is empty");

return;

}

if(ptr!=NULL)

{

printf("%d ",ptr->info);

preorder(ptr->lchild);

preorder(ptr->rchild);

}

}/*End of preorder()*/

inorder(struct node *ptr)

{

if(root==NULL)

{

printf("Tree is empty");

return;

}

if(ptr!=NULL)

{

inorder(ptr->lchild);

printf("%d ",ptr->info);

inorder(ptr->rchild);

}

}/*End of inorder()*/

postorder(struct node *ptr)

{

if(root==NULL)

{

printf("Tree is empty");

return;

}

if(ptr!=NULL)

{

postorder(ptr->lchild);

postorder(ptr->rchild);

printf("%d ",ptr->info);

}

}/*End of postorder()*/

display(struct node *ptr,int level)

{

int i;

if ( ptr!=NULL )

{

display(ptr->rchild, level+1);

printf("\n");

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

printf(" ");

printf("%d", ptr->info);

display(ptr->lchild, level+1);

}/*End of if*/

}/*End of display()*/

// Program to Implement Warshell Algorithm

# include<stdio.h>

# include<conio.h>

#define infinity 9999

#define max 10

void main()

{

int adj[max][max],path[max][max],i,j,k,n;

clrscr();

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

scanf("%d",&n);

printf("\n\n\n Enter weighted matrix:\n\n");

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

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

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

// Replace all zeroes of adjacency matrix with infinity....

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

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

if(adj[i][j]==0)

 path[i][j]=infinity;

else

 path[i][j]=adj[i][j];

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

{

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

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

path[i][j]=minimum(path[i][j],path[i][k]+path[k][j]);

}

printf("\n\n Using WARSHELL'S Algorithm, shortest path Matrix is :\n");

display(path,n);

getch();

}

minimum(int a,int b)

{

if(a<=b)

return a;
else

return b;

}

display(int matrix[max][max],int n)

{

int i,j;

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

{ printf("\n");

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

{ printf("\t");

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

}}}

// Sorting of elements in a list of numbers using bubble sorting

#include<stdio.h>

#include<conio.h>

void main()

{

int ar[20],i,j,k,n,temp,c;

clrscr();

printf(" How many numbers you wish to enter....");

scanf("%d",&n);

printf(" \n Enter the numbers : \n");

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

 {

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

 }

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

 {

 c=0;

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

 {

 if (ar[j]>ar[j+1])

 {

 temp=ar[j];

 ar[j]=ar[j+1];

 ar[j+1]=temp;

 c++;

}}

if(c==0)

break;

printf("\n\n After pass %d, elements are : \t",i+1);

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

printf("%d ",ar[k]);

printf("\n");

}

 printf("\n\n\n\n");

 printf("The sorted list is as follows : \n\n\n");

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

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

getch();
}

// Sorting of elements in a list of numbers using Insertion sorting

#include<stdio.h>

#include<conio.h>

void main()

{

int ar[20],i,j,k,n;

clrscr();

printf(" How many numbers you wish to enter....");

scanf("%d",&n);

printf(" \n Enter the numbers : \n");

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

 { printf("\n");

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

 }

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

 {

 k=ar[j];

 for (i=j-1;i>=0 && k<ar[i];i--)

  ar[i+1]=ar[i];

ar[i+1]=k;

printf("\n\n Pass %d, Elements Inserted in proper place : %d \n",j,k);

printf("\n");

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

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

printf("\n");

}

 printf("\n\n\n\n");

 printf("The sorted list is as follows : \n\n\n");

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

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

getch();

}

// Sorting of elements in a list of numbers using Selection sorting

#include<stdio.h>

#include<conio.h>

void main()

{

int ar[20],i,j,k,n,temp,s;

clrscr();

printf(" How many numbers you wish to enter....");

scanf("%d",&n);

printf(" \n Enter the numbers : \n");

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

 {

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

 }

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

 {

 s=i;

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

 {

 if (ar[s]>ar[j])

 s=j;

 }

 if(i!=s)

 {

 temp=ar[i];

 ar[i]=ar[s];

 ar[s]=temp;

 }

printf("\n\n After pass %d, elements are : \t",i+1);

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

printf("%d ",ar[k]);

printf("\n");

}

 printf("\n\n\n\n");

 printf("The sorted list is as follows : \n\n\n");

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

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

getch();
}
// Sorting of elements in a list of numbers using Quick sort
#include<stdio.h>

#include<conio.h>

#define max 20

enum bool{FALSE,TRUE};

void main()

{

int ar[max],i,n;

clrscr();

printf("\n How many elements you want to sort: ");

scanf("%d",&n);

printf("\n Enter the values one by one: \n\n");

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

{

printf ("\n Enter element %i :",i+1);

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

}

quick(ar,0,n-1);

printf("\n Array after sorting: \n\n");

display(ar,0,n-1);

printf("\n");

getch();

}

quick(int array[], int low, int up)

{

int pivot,left,right,temp;

enum bool pivot_placed=FALSE;

left=low;

right=up;

pivot=low;

if(low>=up)

return;

printf("\n\n Sublist: \n\n");

display(array,low,up);

printf("\n");

while (pivot_placed==FALSE)

{

while ((array[pivot] <= array[right]) && (pivot!=right))

right-=1;

if (pivot==right)

pivot_placed=TRUE;

if(array[pivot] > array[right])

{

temp=array[pivot];

array[pivot]=array[right];

array[right]=temp;

pivot=right;

}

while ((array[pivot] >= array[left]) && (left!=pivot))

left+=1;

if (pivot==left)

pivot_placed=TRUE;

if(array[pivot] < array[left])

{

temp=array[pivot];

array[pivot]=array[left];

array[left]=temp;

pivot=left;

}}

printf("-> Pivot placed is %d -> ",array[pivot]);

display(array,low,up);

printf("\n");

quick(array,low,pivot-1);

quick(array,pivot+1,up);

}

display(int array[], int low, int up)

{

int i;

for(i=low; i<=up; i++)

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

printf("\n");

}
// Sorting of elements in a list of numbers using Heap sort
#include<stdio.h>

#include<conio.h>

int ar[10],n;

main()

{

int i;

clrscr();

printf(" How many numbers you wish to enter....");

scanf("%d",&n);

printf(" \n Enter the numbers : \n");

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

 {

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

 }

 create_heap();

 printf("\n Heap is: \n\n");

 display();

heap_sort();

printf("\n\n Sorted list is: \n\n");

display();

getch();

}

create_heap()

{

int i;

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

insert(ar[i],i);

}

insert(int num,int loc)

{

int par;

while(loc>0)

{

par=(loc-1)/2;

if(num<=ar[par])

{

ar[loc]=num;

return;

}

ar[loc]=ar[par];

loc=par;

}

ar[0]=num;

}

heap_sort()

{


int last;


for(last=n-1;last>0;last--)


del_root(last);

}

del_root(int last)

{

int left,right,i,temp;

i=0;

temp = ar[i] ;

ar[i] = ar[last];

ar[last] = temp ;

left = 2*i+1 ;

right= 2*i+2;

while(right<last)

{

if(ar[i]>=ar[left]  &&  ar[i]>=ar[right])

return;

if(ar[right]<=ar[left])

{

temp = ar[i] ;

ar[i] = ar[left];

ar[left] = temp ;

i=left;

}

else

{

temp = ar[i] ;

ar[i] = ar[right];

ar[right] = temp ;

i=right;

}

left= 2*i+1;

right=2*i+2;

}

if(left==last-1 && ar[i]<ar[left])

{

temp = ar[i] ;

ar[i] = ar[left];

ar[left] = temp ;

}}

display()

{

int i;

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

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

printf("\n");

}
