Link List

Link List is a Liner Data Structure. In simple link list, there are two type of data resides. One is data and other is address of next Cell. Shown in follow figure-

Each cell has a link to next cell.

Representation Of Link List:

typedef struct node

{


int data;


struct node *next;

}node;

A Simple Link List Programme

#include<stdlib.h>

#include<stdio.h>

#include<conio.h>

typedef struct node

{


int data;


struct node *next;

}node;

node *head=NULL;

void CreateList()

{


int ch;


node *prev,*temp;


while(1)


{



printf("\nEnter Your Choice 0-Exit | 1-Add :");



scanf("%d",&ch);



if(ch==0) break;



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



printf("\nEnter Data For New Node :");



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



temp->next=NULL;



if(head==NULL)



{




head=temp;



}



else



{




prev->next=temp;



}



prev=temp;


}

}

void display()

{


node *temp;


for(temp=head;temp!=NULL;temp=temp->next)


{



printf("\nData of List are : %d At The Address : %d",temp->data,temp);


}

}

void main()

{


int ch;


clrscr();


hand:


printf("\n1. Create List");


printf("\n2. Display List");


printf("\n3. Exit");


printf("\nEnter Your Choice : ");


scanf("%d",&ch);


switch(ch)


{


case 1: CreateList(); goto hand;


case 2: display(); goto hand;


case 3: break;


}

}

In above program, we can see that we start the program with defining the structure. Then we create a *head variable to hold the first node address. It is a pointer type variable. Then we Create a List. In this function we declear three variable. One is int ch for asking to user to input the data and two structure pointer type variables *prev, *temp. Now we declear a loop for user input till the user not enter the 0. Then we have created a node & assign it the data. In temp->next we assign NULL value. Now we check that if head==NULL then head will hold the temp address. If this condition is false then we assign the temp address in prev->next. And at last we change the prev address to temp address. Then we write the display address. This loop start from head node. Until the temp->next!=NULL. And we print the temp->data which hold the values.

Implementation Of Link List

1. Insert A node at Beginning

2. Insert A nod at End

3. Insert A node After Specific Node

4. Insert A node Before Specific Node

5. Delete A node

6. Traversing of Entire Link List

/*  SIMPLE SINGLE LINK LIST */

#include<stdio.h>

typedef struct node

{


int data;


struct node *next;

}node;

node *head=NULL; //header node

node* createnode()

{

node *temp;

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

temp->next=NULL;

return temp;

}

void createlist()

{

int d;

node *temp,*prev;

printf("Enter any element :");scanf("%d",&d);

prev=head;


while(d!=-99)


{



temp=createnode();



temp->data=d;



if(head==NULL)



{



head=temp;



prev=temp;



}



else



{



prev->next=temp;



prev=temp;



}


printf("\nEnter any element terminate condition(-99):");scanf("%d",&d);


}//end of while

}//end of create

void display()

{

node *temp;

temp=head;


while(temp!=NULL)


{


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


temp=temp->next;


}

getch();

}

void del()

{

int d;

node *temp;

temp=head;

printf("Enter element for delete:");scanf("%d",&d);


if(temp->data==d)


{
head=temp->next;return;}


while(temp->next->next!=NULL)


{



if(temp->next->data==d)



{
temp->next=temp->next->next;return;}


temp=temp->next;


}  //end of while


if(temp->next->data==d)


{


temp->next=NULL;


return;


}


printf("\nNode not found");

}//end of del

void sort()

{

int temp;

node *t1;

node *t2;

t1=head;

t2=head->next;

while(t1!=NULL)

{


while(t2!=NULL)


{


if(t1->data>t2->data)


{


   temp=t1->data;


   t1->data=t2->data;


   t2->data=temp;


}


t2=t2->next;


}

t1=t1->next;

t2=t1->next;

}

display();

}

void count()

{   node *temp;int c=0;


temp=head;


while(temp!=NULL)


{
c++;



temp=temp->next;


}

printf("\nTOTAL NODES ARE:%d",c);

}

void find()

{ node *temp;int a,p=0;

  temp=head;

printf("Enter Element for search:");scanf("%d",&a);

while(temp!=NULL)

{


if (temp->data==a)


{
p=1;break;}


else



p=0;

temp=temp->next;

}

if(p==1)


printf("\nElement found");

else


printf("\nElement not found");

}

void insert()

{

int ch;

void ins_at_beg();

void ins_after();

void ins_before();

void ins_at_last();

printf("\n\t\tINSERT OPTIONS");

printf("\n\t\t[1]insert at begain");

printf("\n\t\t[2]insert after");

printf("\n\t\t[3]insert before");

printf("\n\t\t[4]insert at last");

   printf("\n\tEnter your choice [1-4] ");scanf("%d",&ch);

   switch(ch)

   {

   case 1:ins_at_beg();



return;

   case 2:ins_after(); getch();

return;

   case 3:ins_before();getch();

return;

   case 4:ins_at_last();getch();
return;

   default:printf("\nChoice is out of range");

   }

getch();

}

void ins_at_beg()

{

node *temp;int a;

temp=createnode();

printf("\nEnter element:");scanf("%d",&a);

temp->data=a;

temp->next=head;

head=temp;

display();

}

void ins_at_last()

{

node *temp,*n;int a;

temp=head;

while(temp->next!=NULL)


temp=temp->next;

n=createnode();

printf("\nEnter element:");scanf("%d",&a);

n->data=a;

temp->next=n;

display();

}

void ins_after()

{

node *temp,*n;

int a,b,p=0;

temp=head;

printf("\nEnter element for after insertion:");scanf("%d",&a);

printf("\nEnter element:");scanf("%d",&b);

n=createnode();

n->data=b;

while(temp!=NULL)

{


if(temp->data==a)


{


n->next=temp->next;


temp->next=n; display();return;


}

   //
else

  //
p=1;

temp=temp->next;

}

/*if(p==1)


printf("\nNot found");

else


display();*/

}

void ins_before()

{

node *temp,*n;

int a,b,p=0;

temp=head;

printf("\nEnter element for before insertion:");scanf("%d",&a);

printf("\nEnter element:");scanf("%d",&b);

n=createnode();

n->data=b;

while(temp!=NULL)

{


if(temp->next->data==a)


{


n->next=temp->next;


temp->next=n;


return;


}

temp=temp->next;

}

void main()

{

int ch;

clrscr();

   while (1)

   {

   clrscr();

   printf("\n\tSIMPLE SINGLE LINK LIST\n\n");

   printf("\t  [1] CREATE LIST\n");

   printf("\t  [2] INSERT\n");

   printf("\t  [3] DELETION\n");

   printf("\t  [4] DISPLAY\n");

   printf("\t  [5] COUNT\n");

   printf("\t  [5] FIND\n");

   printf("\t  [7] SORT\n");

   printf("\t  [8] EXIT\n\n");

   printf("Enter your choice [1-8] ");

   scanf("%d",&ch);

   switch(ch)

   {

   case 1:createlist();
break;

   case 2:insert(); 
break;

   case 3:del(); 

break;

   case 4:display();
break;

   case 5:count();
break;

   case 6:find();
break;

   case 7:sort();

break;

   case 8:exit(1);

   }

getch();

}

}

Circular Link List

//SINGLE CIRCULER LINK LIST//

#include<stdio.h>

typedef struct node

{


int data;


struct node *next;

}node;

node *head=NULL; //header node

node* createnode()

{

node *temp;

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

temp->next=NULL;

return temp;

}

void createlist()

{

int d;

node *temp,*prev;

printf("Enter any element :");scanf("%d",&d);

prev=head;


while(d!=-99)


{



temp=createnode();



temp->data=d;



if(head==NULL)



{



head=temp;



prev=temp;



}



else



{



prev->next=temp;



prev=temp;



}


printf("\nEnter any element terminate condition(-99):");scanf("%d",&d);


}//end of while

prev->next=head;

}//end of create

void display()

{

node *temp;

temp=head->next;

printf("\t%d",head->data);


while(temp!=head)


{


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


temp=temp->next;


}

getch();

}

void del()

{
int d;


node *temp,*t;


t=temp=head;


printf("Enter element for delete:");scanf("%d",&d);


if(temp->data==d)


{
while(t->next!=head)




t=t->next;



if(t==head)




head=NULL;



temp=head->next;



head=temp;



t->next=head;



display();



return;


}


while(temp->next->next!=head)


{



if(temp->next->data==d)



{
temp->next=temp->next->next;




display();




return;



}


temp=temp->next;


}  //end of while


if(temp->next->data==d)


{


temp->next=head;


display();


return;


}


printf("\nNode not found");

}//end of del

void sort()

{

int temp;

node *t1;

node *t2;

t1=head;

t2=head->next;

while(t1->next!=head)

{


while(t2!=head)


{


if(t1->data>t2->data)


{


   temp=t1->data;


   t1->data=t2->data;


   t2->data=temp;


}


t2=t2->next;


}

t1=t1->next;

t2=t1->next;

}

display();

}

void count()

{   node *temp;int c=0;


temp=head;


while(temp->next!=head)


{
c++;



temp=temp->next;


}

printf("\nTOTAL NODES ARE:%d",++c);

}

void find()

{ node *temp;int a,p=0;

  temp=head;

printf("Enter Element for search:");scanf("%d",&a);

while(temp->next!=head)

{


if (temp->data==a)


{
p=1;break;}


else



p=0;

temp=temp->next;

}

if(p==1)


printf("\nElement found");

else


printf("\nElement not found");

}

void insert()

{

int ch;

void ins_at_beg();

void ins_after();

void ins_before();

void ins_at_last();

printf("\n\t\t@@INSERT OPTIONS@@");

printf("\n\t\t[1]insert at begain");

printf("\n\t\t[2]insert after");

printf("\n\t\t[3]insert before");

printf("\n\t\t[4]insert at last");

   printf("\n\t\tEnter your choice [1-4] ");scanf("%d",&ch);

   switch(ch)

   {

   case 1:ins_at_beg();getch();

return;

   case 2:ins_after(); getch();

return;

   case 3:ins_before();getch();

return;

   case 4:ins_at_last();getch();
return;

   default:printf("\nChoice is out of range");

   }

getch();

}

void ins_at_beg()

{

node *temp,*t;int a;

t=head;

while(t->next!=head)


t=t->next;

temp=createnode();

printf("\nEnter element:");scanf("%d",&a);

temp->data=a;

temp->next=head;

head=temp;

t->next=head;

display();

}

void ins_at_last()

{

node *temp,*t;int a;

t=head;

while(t->next!=head)


t=t->next;

temp=createnode();

printf("\nEnter element:");scanf("%d",&a);

temp->data=a;

t->next=temp;

temp->next=head;

display();

}

void ins_after()

{

node *temp,*n;

int a,b;

temp=head;

printf("\nEnter element for after insertion:");scanf("%d",&a);

printf("\nEnter element:");scanf("%d",&b);

n=createnode();

n->data=b;

while(temp!=NULL)

{


if(temp->data==a)


{


n->next=temp->next;


temp->next=n; display();return;


}

temp=temp->next;

}

display();

}

void ins_before()

{

node *temp,*n;

int a,b;

temp=head;

printf("\nEnter element for before insertion:");scanf("%d",&a);

printf("\nEnter element:");scanf("%d",&b);

n=createnode();

n->data=b;

while(temp!=NULL)

{


if(temp->next->data==a)


{


n->next=temp->next;


temp->next=n;


return;


}

temp=temp->next;

}

display();

}

void main()

{

int ch;

clrscr();

   while (1)

   {

   clrscr();

   printf("\n\tCIRCULER SINGLE LINK LIST\n\n");

   printf("\t  [1] CREATE LIST\n");

   printf("\t  [2] INSERT\n");

   printf("\t  [3] DELETION\n");

   printf("\t  [4] DISPLAY\n");

   printf("\t  [5] COUNT\n");

   printf("\t  [6] FIND\n");

   printf("\t  [7] SORT\n");

   printf("\t  [8] EXIT\n\n");

   printf("\tEnter your choice [1-8] ");scanf("%d",&ch);

   switch(ch)

   {

   case 1:createlist();
break;

   case 2:insert(); 
break;

   case 3:del(); 
break;

   case 4:display();
break;

   case 5:count();
break;

   case 6:find();
break;

   case 7:sort();
break;

   case 8:exit(1);

   }

getch();

}

}

In above program, we follow the following logic. If we need to create a Circular List.


If we need to insert a node in any where in list then-


Same method will work in deletion.

Application Of Link List

Stack

/* link list implementation of stack*/

#include<stdio.h>

//#define max 5

typedef struct node

{

  
   int data;


   struct node *next;

}node;

node *head=NULL; //header node

node* createnode()

{

node *temp;

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

temp->next=NULL;

return temp;

}

void push()

{

int d;

node *temp,*prev;

printf("Enter any element :");scanf("%d",&d);

prev=head;

temp=createnode();

temp->data=d;

if(head==NULL)

{

head=temp;

prev=temp;

}

else

{

while(prev->next!=NULL)

prev=prev->next;

prev->next=temp;

prev=temp;

}

}//end of create

void pop()

{ node *temp;

  temp=head;

if(head==NULL)

{

printf("\nStack is Empty");getch();return;}

else

{

 if(temp->next==NULL){head=NULL;return;}

 while(temp->next->next!=NULL)

 temp=temp->next;

 temp->next=NULL;

}

}

 void display()

{

node *temp;

temp=head;

 if(temp==NULL)

 {printf("\nstack is empty");return;}

 while(temp!=NULL)

 {

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

 temp=temp->next;

 }

getch();

}

void main()

{

int ch;

clrscr();

while(1)

{

clrscr();

printf("\n\tMAIN Menu\n");

printf("\t[1]PUSH\n");

printf("\t[2]POP\n");

printf("\t[3]DISPLAY\n");

printf("\t[4]EXIT\n");

printf("Enter your choice:");scanf("%d",&ch);

switch(ch)

{

case 1:push();break;

case 2:pop();break;

case 3:display();break;

case 4:exit(1);

default :printf("Invalid choice");

}

getch();

}

}

Queue

/* link list implementation of queue*/

#include<stdio.h>

typedef struct node

{


int data;


struct node *next;

}node;

node *head=NULL; //header node

node* createnode()

{

node *temp;

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

temp->next=NULL;

return temp;

}

void insert()

{

int d;

node *temp,*prev;

printf("Enter any element :");scanf("%d",&d);

prev=head;



temp=createnode();



temp->data=d;



if(head==NULL)



{



head=temp;



prev=temp;



}



else



{



while(prev->next!=NULL)




prev=prev->next;



prev->next=temp;



prev=temp;



}

}//end of create

void del()

{

node *temp;


if(head==NULL)


{
printf("\nQueue is Empty");



getch();



return;


}


else


   head=head->next;

}

void display()

{

node *temp;

temp=head;


if(temp==NULL)


{



printf("\nQueue is empty");



return;


}


while(temp!=NULL)


{


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


temp=temp->next;


}

getch();

}

void main()

{

int ch;

clrscr();

while(1)

{

clrscr();

printf("\n\tMAIN Menu\n");

printf("\t[1]INSERT\n");

printf("\t[2]DELETE\n");

printf("\t[3]DISPLAY\n");

printf("\t[4]EXIT\n");

printf("Enter your choice:");scanf("%d",&ch);

switch(ch)

{

case 1:insert();break;

case 2:del();break;

case 3:display();break;

case 4:exit(1);

default :printf("Invalid choice");

}

getch();

}

}

/*  REVERSE A SIMPLE SINGLE LINK LIST */

#include<stdio.h>

#define max 20

typedef struct node{







int data;







struct node *next;






}node;

node *head=NULL; //header node

/*int stack[max];

int tos=-1;

void push(int);

int pop(void);

void push(int b)

{

   if(tos==max-1)



printf("\nStack is Full");


else


{   tos++;



stack[tos]=b;


}

}

int pop()

{  int x;

   if(tos==-1)



printf("\nStack is Empty");


else


{   x=stack[tos];



tos--;



return x;//printf("\n deleted %d",x);


}

} */

node* createnode()

{

node *temp;

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

temp->next=NULL;

return temp;

}

void createlist()

{

int d;

node *temp,*prev;

printf("Enter any element :");scanf("%d",&d);

prev=head;


while(d!=-99)


{



temp=createnode();



temp->data=d;



if(head==NULL)



{



head=temp;



prev=temp;



}



else



{



prev->next=temp;



prev=temp;



}


printf("\nEnter any element terminate condition(-99):");scanf("%d",&d);


}//end of while

}//end of create

void display()

{

node *temp;

temp=head;


while(temp!=NULL)


{


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


temp=temp->next;


}

getch();

}

/*void rev_link()

{
node *temp,*prev;


int d;


temp=head;


push(-99);


while(temp!=NULL)


{
push(temp->data);



temp=temp->next;


}


free(head);

  //
head=NULL;


while((d=pop())!=-99)


{
temp=createnode();



temp->data=d;



if(head==NULL)



{
head=temp;




prev=temp;



}



else



{
prev->next=temp;




prev=temp;



}


 }


display();

} */

Reverse A Simple Link List

node *rev_link(node *temp)

{
node *prev;


if(temp->next==NULL)


{
head=temp;



return temp;


}


prev=rev_link(temp->next);


prev->next=temp;


return temp;

}

void main()

{

int ch;

node *last;

clrscr();

while (1)

{


clrscr();

printf("\n\t##############SIMPLE SINGLE LINK LIST##############\n\n");



printf("\t  [1] CREATE LIST\n");



printf("\t  [2] DISPLAY\n");



printf("\t  [3] REVERSE THE LINK\n");



printf("\t  [4] EXIT\n\n");



printf("Enter your choice [1-4] ");scanf("%d",&ch);


switch(ch)


{


case 1:createlist(); 
break;




case 2:display();
break;




case 3:last=rev_link(head);


last->next=NULL;


break;//rev_link(); for non recursive

case 4:exit(1);


}



getch();


}

}

Doubly Link List


In this type of link list, we can move both side. See the example


As we seeing above example, here are three type of variable we need to define.

1. *left

2. *right

3. int data

The struct is as follows: -

typedef struct node

{


int data;


struct *left,*right;

}node;

The program is as follows: -

/*DOUBLY SIMPLE LINK LIST*/

#include<stdio.h>

typedef struct node

{



int data;



struct node *left;



struct node *right;

}node;

node *head=NULL; //header node

node* createnode()

{

node *temp;

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

temp->right=NULL;

temp->left=temp;

return temp;

}

void createlist()

{

int d;

node *temp,*prev;

printf("Enter any element :");scanf("%d",&d);

prev=head;


while(d!=-99)


{



temp=createnode();



temp->data=d;



if(head==NULL)



{



head=temp;



prev=temp;



head->left=temp;



}



else



{



prev->right=temp;



temp->left=prev;



prev=temp;



}


printf("\nEnter any element terminate condition(-99):");scanf("%d",&d);


}//end of while

}//end of create

void display()

{

node *temp;

temp=head;


while(temp!=NULL)


{


printf("\t%u#%d#%u",temp->left,temp->data,temp->right);


temp=temp->right;


}

getch();

}

void del()

{

int d;

node *temp;

temp=head;

printf("Enter element for delete:");scanf("%d",&d);


if(temp->data==d)


{
head=temp->right;



return;


}


while(temp->right->right!=NULL)


{



if(temp->right->data==d)



{
temp->right=temp->right->right;




return;



}


temp=temp->right;


}  //end of while


if(temp->right->data==d)


{


temp->right=NULL;


return;


}


printf("\nNode not found");

}//end of del

void sort()

{

int temp;

node *t1;

node *t2;

t1=head;

t2=head->right;

while(t1!=NULL)

{


while(t2!=NULL)


{


if(t1->data>t2->data)


{


   temp=t1->data;


   t1->data=t2->data;


   t2->data=temp;


}


t2=t2->right;


}

t1=t1->right;

t2=t1->right;

}

display();

}

void count()

{   node *temp;int c=0;


temp=head;


while(temp!=NULL)


{
c++;



temp=temp->right;


}

printf("\nTOTAL NODES ARE:%d",c);

}

void find()

{ node *temp;int a,p=0;

  temp=head;

printf("Enter Element for search:");scanf("%d",&a);

while(temp!=NULL)

{


if (temp->data==a)


{
p=1;break;}


else



p=0;

temp=temp->right;

}

if(p==1)


printf("\nElement found");

else


printf("\nElement not found");

}

void insert()

{

int ch;

void ins_at_beg();

void ins_after();

void ins_before();

void ins_at_last();

printf("\n\t\tINSERT OPTIONS");

printf("\n\t\t[1]insert at begain");

printf("\n\t\t[2]insert after");

printf("\n\t\t[3]insert before");

printf("\n\t\t[4]insert at last");

   printf("\n\tEnter your choice [1-4] ");scanf("%d",&ch);

   switch(ch)

   {

   case 1:ins_at_beg();



return;

   case 2:ins_after(); getch();

return;

   case 3:ins_before();getch();

return;

   case 4:ins_at_last();getch();
return;

   default:printf("\nChoice is out of range");

   }

getch();

}

void ins_at_beg()

{

node *temp;int a;

temp=createnode();

printf("\nEnter element:");scanf("%d",&a);

temp->data=a;

head->left=temp;

temp->right=head;

head=temp;

temp->left=head;

display();

}

void ins_at_last()

{

node *temp,*n;int a;

temp=head;

while(temp->right!=NULL)


temp=temp->right;

n=createnode();

printf("\nEnter element:");scanf("%d",&a);

n->data=a;

temp->right=n;

n->left=temp;

display();

}

void ins_after()

{

node *temp,*n;

int a,b;

temp=head;

printf("\nEnter element for after insertion:");scanf("%d",&a);

printf("\nEnter element:");scanf("%d",&b);

n=createnode();

n->data=b;

while(temp!=NULL)

{


if(temp->data==a)


{



n->right=temp->right;



temp->right->left=n;



temp->right=n;



display();



return;


}

temp=temp->right;

}

display();

}

void ins_before()

{

node *temp,*n;

int a,b;

temp=head;

printf("\nEnter element for before insertion:");scanf("%d",&a);

printf("\nEnter element:");scanf("%d",&b);

n=createnode();

n->data=b;

while(temp!=NULL)

{


if(temp->right->data==a)


{



n->left=temp->right->left;



n->right=temp->right;



temp->right->left=n;



temp->right=n;



return;


}

temp=temp->right;

}

display();

}

void main()

{

int ch;

clrscr();

   while (1)

   {

   clrscr();

   printf("\n\tDOUBLE SIMPLE LINK LIST\n\n");

   printf("\t  [1] CREATE LIST\n");

   printf("\t  [2] INSERT\n");

   printf("\t  [3] DELETION\n");

   printf("\t  [4] DISPLAY\n");

   printf("\t  [5] COUNT\n");

   printf("\t  [6] FIND\n");

   printf("\t  [7] SORT\n");

   printf("\t  [8] EXIT\n\n");

   printf("Enter your choice [1-8] ");scanf("%d",&ch);

   switch(ch)

   {

   case 1:createlist(); break;

   case 2:insert(); 
break;

   case 3:del(); 
break;

   case 4:display();
break;

   case 5:count();
break;

   case 6:find();
break;

   case 7:sort();
break;

   case 8:exit(1);

   }

getch();

}

}

Doubly Circular Link List

In this section we are on Doubly Circular Link List which can be implemented in following manner: -



The program is as follows.

#include<stdio.h>

typedef struct node

{


int data;


struct node *left;


struct node *right;

}node;

node *head=NULL; //header node

node* createnode()

{

node *temp;

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

temp->right=NULL;

temp->left=NULL;

return temp;

}

void createlist()

{

int d;

node *temp,*prev;

printf("Enter any element :");scanf("%d",&d);

prev=head;


while(d!=-99)


{



temp=createnode();



temp->data=d;



if(head==NULL)



{



head=temp;



prev=temp;



}



else



{



prev->right=temp;



temp->left=prev;



prev=temp;



}


printf("\nEnter any element terminate condition(-99):");scanf("%d",&d);


}//end of while


prev->right=head;


head->left=prev;

}//end of create

void display()

{

node *temp;

temp=head;


printf("%d",head);


do


{


printf("\t%u #%d# %u",temp->left,temp->data,temp->right);


temp=temp->right;


}while(temp!=head);

getch();

}

void del()

{

int d;

node *temp,*t;

temp=head;

t=head;

printf("Enter element for delete:");scanf("%d",&d);


if(temp->data==d)


{   if(temp->right==head)



{
head=NULL;




head->right=NULL;




return;



 }



while(t->right!=head)




t=t->right;



head=temp->right;



temp->right->left=temp->left;



t->right=head;



return;


}


while(temp->right->right!=NULL)


{



if(temp->right->data==d)



{
temp->right=temp->right->right;




temp->right->right->left=temp;




return;



}


temp=temp->right;


}  //end of while


if(temp->right->data==d)


{


temp->right=head;


head->left=temp;


return;


}


printf("\nNode not found");

}//end of del

void sort()

{

int temp;

node *t1;

node *t2;

t1=head;

t2=head->right;

while(t1->right!=head)

{


while(t2!=head)


{


if(t1->data>t2->data)


{


   temp=t1->data;


   t1->data=t2->data;


   t2->data=temp;


}


t2=t2->right;


}

t1=t1->right;

t2=t1->right;

}

display();

}

void count()

{   node *temp;int c=0;


temp=head;


while(temp->right!=head)


{
c++;



temp=temp->right;


}

printf("\nTOTAL NODES ARE:%d",++c);

}

void find()

{ node *temp;int a,p=0;

  temp=head;

printf("Enter Element for search:");scanf("%d",&a);

do{


if (temp->data==a)


{
p=1;break;


}


else



p=0;


temp=temp->right;

}while(temp!=head);

if(p==1)


printf("\nElement found");

else


printf("\nElement not found");

}

void insert()

{

int ch;

void ins_at_beg();

void ins_after();

void ins_before();

void ins_at_last();

printf("\n\t\tINSERT OPTIONS");

printf("\n\t\t[1]insert at begain");

printf("\n\t\t[2]insert after");

printf("\n\t\t[3]insert before");

printf("\n\t\t[4]insert at last");

   printf("\n\tEnter your choice [1-4] ");scanf("%d",&ch);

   switch(ch)

   {

   case 1:ins_at_beg();



return;

   case 2:ins_after(); getch();

return;

   case 3:ins_before();getch();

return;

   case 4:ins_at_last();getch();
return;

   default:printf("\nChoice is out of range");

   }

getch();

}

void ins_at_beg()

{

node *temp,*t;int a;

t=head;

while (t->right!=head)


t=t->right;

temp=createnode();

printf("\nEnter element:");scanf("%d",&a);

temp->data=a;

temp->right=head;

head=temp;

head->left=t;

t->right=head;

display();

}

void ins_at_last()

{

node *temp,*n;int a=0;

temp=head;

while(temp->right!=head)


temp=temp->right;

n=createnode();

printf("\nEnter element:");flushall();scanf("%d",&a);

n->data=a;

n->right=head;

temp->right=n;

n->left=temp;

head->left=n;

display();

return;

}

void ins_after()

{

node *temp,*n;

int a,b;

temp=head;

printf("\nEnter element for after insertion:");scanf("%d",&a);

printf("\nEnter element:");scanf("%d",&b);

n=createnode();

n->data=b;

while(temp!=NULL)

{


if(temp->data==a)


{



n->right=temp->right;



n->left=temp;



temp->right=n;



display();



return;


}

temp=temp->right;

}

display();

}

void ins_before()

{

node *temp,*n;

int a,b;

temp=head;

printf("\nEnter element for before insertion:");scanf("%d",&a);

printf("\nEnter element:");scanf("%d",&b);

n=createnode();

n->data=b;

while(temp!=NULL)

{


if(temp->right->data==a)


{



n->left=temp->right->left;



n->right=temp->right;



temp->right->left=n;



temp->right=n;



return;


}

temp=temp->right;

}

display();

}

void main()

{

int ch;

clrscr();

   while (1)

   {

   clrscr();

   printf("\n\tDOUBLY CIRCULER LINK LIST\n\n");

   printf("\t  [1] CREATE LIST\n");

   printf("\t  [2] INSERT\n");

   printf("\t  [3] DELETION\n");

   printf("\t  [4] DISPLAY\n");

   printf("\t  [5] COUNT\n");

   printf("\t  [6] FIND\n");

   printf("\t  [7] SORT\n");

   printf("\t  [8] EXIT\n\n");

   printf("Enter your choice [1-8] ");

   scanf("%d",&ch);

   switch(ch)

   {

   case 1:createlist(); 
break;

   case 2:insert(); 
break;

   case 3:del(); 
break;

   case 4:display();
break;

   case 5:count();
break;

   case 6:find();
break;

   case 7:sort();
break;

   case 8:exit(1);

   }

getch();

}

}
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