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Singly Linked ListS

List

Linear Collection of data items/nodes explicitly ordered by a field, which indicates the successor node in the text.

Flexible structure.
Items can be inserted and deleted dynamically and easily.

Dynamic allocation of nodes (Variable size).

Node


                              NODE

Consists of two fields INFO and LINK.

INFO field contains the information about the item being stored in the list.

LINK field contains the address / pointer to the next item in the list.

Linked / Singly Linked List consists of an ordered set of nodes.

Representation



FIRST

FIRST Address/Pointer which gives the    location of the first node of the list.

 ^ (NULL)        Signals the end of the list.

( (Arrow)   Indicates the successor node.

Example


First = 2000
      2010
      
 2002

      2012

    2006
Availability nodes stack

AVAIL









     .

                               .



    ^
Avail      Address/Pointer to the top element of the availability stack.

Getting a free node from AVAIL Algorithm: 

S1: 
[Check for availability of node from AVAIL list]


If AVAIL = NULL, 



then stack underflow return(first)

S2:
[Obtain a node from free list & name if new] 


NEW (  AVAIL

S3:
[Adjust the AVAIL list]


AVAIL ( LINK [AVAIL]


Operations on linked lists

Inserting an item into a linked list 

Deleting an item from a linked list

Copying a list

Continuing two lists. Dividing a list into two lists.

Inserting an item into a linked list

1.
  At the beginning of the list

Function INSERT (X, FIRST)

X
New item to be inserted

FIRST
Address / Pointer to the first item of    a linked list

INFO
Information field of a node

LINK
Pointer field of a node

AVAIL
Address/Pointer to the top element of the availability stack

 NEW
Temporary pointer variable

[Check for availability node stack underflow]

S1. 
Get a node from AVAIL list 


NEW ( AVAIL

S2.
if AVAIL  = NULL then

      
print (‘Availability stack underflow’)

             return  (FIRST)

 S3.
 [Obtain address of next free node]

               NEW   (  AVAIL

 S4. 
[Remove free node from availability stack]

         
AVAIL ( LINK(AVAIL)

 S5. 
[Initialize fields of new node and its link to the list]

          
INFO (NEW) (  X

          
LINK (NEW) (  FIRST

[Assign address of first element]

            FIRST ( NEW            

Return (FIRST)

2. Inserting an item at the end of the text

Function INSEND (X,  FIRST)

X
New item to be inserted

FIRST
Address / Pointer to the first element  of a linked list.

INFO
information field of a node

LINK  
Pointer field of a node

AVAIL
Address / Pointer to the top element     of the availability Stack

 NEW
temporary pointer variable

 TEMP
temporary pointer variable

[Check for Availability nodes stack      underflow]

S1.
Get a node NEW from AVAIL list 

NEW ( AVAIL

       if AVAIL = NULL then 

              print(’Availability stack underflow”)

              return (FIRST)

[Obtain address of next free node]

       NEW ( AVAIL

[Remove free node from the availability stack ]

S2. AVAIL (  LINK (AVAIL)

[initialize fields of new node]

      INFO (NEW)   (  X

      LINK(NEW)  (  NULL

S3.
 [Is the list empty?]

      

if FIRST = NULL then

         
FIRST  ( NEW

         
RETURN (FIRST)

S4.  [initialise search for the last node]

           TEMP ( FIRST

S5. [Search for end of list]

   
repeat while (LINK(TEMP) 
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NULL)

   

TEMP ( LINK(TEMP)

S6. [Set LINK field of last node to NEW]

       LINK (TEMP) ( NEW

[return first node pointer]

      Return (FIRST)

3. Inserting an item into an ordered linked list

Function INSORD(X, FIRST)

 X 
New item to be inserted

 FIRST
Address/Pointer to the first element   of ordered linked list

 INFO
information field of a node

 LINK
pointer field of a node

 AVAIL
pointer to the top element of the availability stack

 NEW 
Temporary pointer variable

 TEMP  Temporary pointer variable

[Check for availability nodes Stack underflow]

S1: Get a node from AVAIL list  

       NEW ( AVAIL

       if AVAIL =  NULL then

       print(‘Availability nodes Stack underflow’)

       return(FIRST)

 [Obtain address of next free mode] 

        NEW   (  AVAIL

S2. [Remove node from the availability nodes stack]

       AVAIL ( LINK(AVAIL)

S3. [Assign information contents into new node]

         INFO(NEW)     (  X

S4. [Is the list empty ?]

         if  FIRST  =  NULL then

              LINK(NEW)  ( NULL

       
  FIRST(  NEW

      
  Return  (FIRST)

[Does the new node precede all others in the   text?]

        if INFO (NEW)  
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 INFO(FIRST) then

         
LINK (NEW)   (  FIRST

             FIRST ( NEW

             Return(FIRST)

[Initialize temporary pointer]

       TEMP ( FIRST

 [Search for predecessor of new node]

        repeat while (LINK(TEMP)
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NULL and    

       
INFO(LINK(TEMP))
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INFO(NEW))

       

TEMP ( LINK(TEMP)

[Set link fields of new node and its predecessor]

             LINK(NEW) ( LINK(TEMP)



LINK(TEMP) ( NEW

             Return(FIRST)

Deleting an item from the linked list

Procedure
DELETE (X, FIRST)

X
Address of a node to be deleted

FIRST
Address of the first node in the   linked list 

TEMP
used to find the desired node

PRED
keeps track of the predecessor 


of TEMP

S1. [Empty list?]

       
if FIRST = NULL then

       
Print (‘Underflow’)

                         Return

S2. [initialise search for X]

         
TEMP( FIRST

[find  X]

S3.  repeat  while (TEMP 
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X and 


LINK(TEMP) 
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NULL)

S4.  PRED ( TEMP 



[Update predecessor marker]

S5. TEMP(LINK(TEMP) 




[Move to next node]

S6. [End of the list?]

       
if TEMP
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X then


print(‘node not found’)

           
return

S7. [delete X]

   
 If X=FIRST   [  is X the first node ?]

 
then      FIRST(LINK(FIRST)

  
else      LINK(PRED)( LINK(X)

S8. [Return node to availability nodes stack]

          LINK(X)  (   AVAIL

           AVAIL    (   X

           Return

/*PROGRAM TO REPRESENT LINKED LIST*/

#include<stdio.h>

struct node

{


int data;


struct node *next;

};

void create(struct node **);

void ins_at_beg(struct node **);

void insert(struct node **);

void del_fst_node(struct node **);

void delete(struct node **);

void reverse(struct node **);

void display(struct node *);

void main(){

struct node *first

first = NULL;

while(1){

int choice

clrscr();

printf("\n\t1.CREATE.");


printf("\n\t2.INSERT A BEGINNING.");


printf("\n\t3.INSERT IN THE MIDDLE.");


printf("\n\t4.DELETE FIRST NODE.");


printf("\n\t5.DELETE IN THE MIDDLE.");


printf("\n\t6.REVERSING THE LIST.");


printf("\n\t7.EXIT.");

display(first);


printf("\n\n\n\t\tEnter choice: ");


scanf("%d", &choice);


switch(choice)


{



case 1:
create(&first);





break;



case 2:
ins_at_beg(&first);





break;

case 3:
insert(&first);





break;



case 4:
del_fst_node(&first);





break;



case 5:
delete(&first);





break;



case 6:
reverse(&first);





break;



case 7:
printf("\n\npress any key....");





getch();





exit(0);



default: printf("\n\nInvalid key.");





 getch();



}


}

}

void create(struct node **first1){

if(*first1 == NULL)


/*if this is the first node*/

{

  *first1 = (struct node *)

malloc(sizeof(struct node));

   printf("\nEnter the element : ");

   scanf("%d",&(*first1)(data);

   (*first1) (next = NULL;

 }

else

{

struct node *temp;


temp = *first1;


while(temp(next!=NULL)



temp = temp(next;



temp(next = (struct node*)

malloc(sizeof(struct node));



printf("Enter the element : ");



scanf("%d",&temp(next(data);



temp(next(next = NULL;


}

}

void ins_at_beg(struct node **first1)

{


if(*first1 == NULL)


{



printf("\n\nEmpty list !! create.");



printf("\nUse choice 1 to create the list.");



printf("\npress any key.....");



getch();


}


else


{



struct node *temp;

             temp = (struct node *)

malloc(sizeof(struct node));



printf("Enter the element : ");



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



temp(next = *first1;



*first1 = temp;


}

}

void insert(struct node **first1)

{


struct node *temp;


int pos;

printf("\nEnter the position of the new

node to be inserted : ");


scanf("%d",&pos);


if(pos == 1)


{



printf("\n\nUse choice 2 to insert at

 the beginning.");



printf("\npress any key.....");



getch();


}


if(pos == 2)


{

temp = (struct node *)

 malloc(sizeof(struct node));



printf("\nEnter the element : ");



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



temp(next = (*first1) (next;



(*first1) (next = temp;


}

else


{



struct node *temp1;



temp = *first1;



while((pos--) > 2)




temp = temp(next;

temp1 = (struct node *) 

malloc(sizeof(struct node));



printf("\nEnter the element : ");



scanf("%d",&temp1(data);



temp1(next = temp(next;



temp(next = temp1;


}

}

void del_fst_node(struct node **first1)

{


struct node *temp;


temp = *first1;


*first1 = temp(next;


free(temp);

}

void delete(struct node **first1)

{


struct node *temp;


int pos;

printf("Enter the position of the node to

 be deleted :  ");


scanf("%d", &pos);


if (pos == 1)


{



printf("\n\nUse choice 4 to delete the

 first node.");



printf("\npress any key.....");



getch();


}


if (pos == 2)


{



temp = (*first1) (next;



(*first1) (next = temp(next;



free(temp);


}


else


{



struct node *temp1;



temp = *first1;



while((pos--)  >  2)



temp = temp(next;



temp1 = temp(next;



temp(next = temp1(next(next;



free(temp1);


}

}

void reverse(struct node **first1)

{


struct node *first,*second,*third;


first = NULL;


second = *first1;


third =  (*first1) (next;


while(second(next != NULL)


{



second(next = first;



first = second;



second = third;



third = third(next;


}


second(next = first;


*first1 = second;

}

void display(struct node *first)

{


struct node *temp;


temp = first;


printf("\nPresent status of the linked

 list.\n");


while(temp != NULL)


{



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



temp = temp(next;


}

}

Double linked lists

will have two pointers LPTR, RPTR.

Allows to traverse in both left and right directions.

Node in a doubly linked list

       





Node

 INFO    Information field of a node

 LPTR    left link pointer field of a node

(points to the preceeding node)

RPTR     right link pointer field of a node

(points to the succeeding node)

Inserting an item in a doubly linked list

 Procedure  DOUBINS  (L, R, M, X)

   L               left  node  address

   R               Right node address

   M         Address of a node to which insertion is to be performed

  X              New item to be inserted.

S1.
[obtain new node from availability nodes stack]

          NEW   (   AVAIL

S2.      [Assign information field]

           INFO(NEW)  (  X

S3.
[Insertion into an empty list?]

    if   R = NULL then

   

LPTR(NEW)  (  NULL

RPTR(NEW)  ( NULL

L (  NEW

R ( NEW

             Return

S4.
[Left most  insertion]

      if  M=L   then

      

LPTR(NEW)  ( NULL

      

RPTR (NEW)  (M

      

LPTR(M) ( NEW



L ( NEW

      

Return

S5.
[Insert in middle]

      LPTR(NEW)  (  LPTR(M)

      RPTR(NEW)   (  M

      LPTR(M)     (  NEW

RPTR(LPTR(NEW)) (  NEW

      Return

Deleting an item from a doubly linked list

   Procedure  DOUBEL (L, R, OLD)

   L
Address of leftmost node

   R
Address of rightmost  node

   OLD
Address of the node to be deleted

   LPTR
left link of the node

   RPTR
right link of the node

S1.    [Check for underflow]

         if R=NULL then

         
print(‘underflow’)

        
return

S2.
 [Delete node]

        if  L=R          [Single  node in list]

        then   L   (  NULL

                  R   (  NULL

     
 else if OLD = L   

[Leftmost node to be deleted]

     

   then  L (  RPTR(L)

     



LPTR(L)  ( NULL

     

   else if OLD = R 

[Rightmost node to be deleted]

           

   then   R   ( LPTR (R )

           



RPTR (R ) ( NULL 

  

        

[middle node to be deleted]

    
else RPTR(LPTR(OLD)) ( RPTR(OLD)


       LPTR(RPTR(OLD)) (  LPTR(OLD)

[Return deleted node]

            AVAIL  ( OLD

/*PROGRAM TO REPRESENT DOUBLY LINKED LIST*/

#include<stdio.h>

struct node

{


struct node *prev;


int data;


struct node *next;

};

void create(struct node **);

void ins_at_beg(struct node **);

void insert(struct node **);

void del_fst_node(struct node **);

void delete(struct node **);

void reverse(struct node **);

void display(struct node *);

void main(){

struct node *first;

first = NULL;

while(1){


int choice;


clrscr();


printf("\n\t1.CREATE.");


printf("\n\t2.INSERT AT BEGINNING.");


printf("\n\t3.INSERT IN THE MIDDLE.");


printf("\n\t4.DELETE THE FIRST NODE.");


printf("\n\t5.DELETE IN THE MIDDLE.");


printf("\n\t6.REVERSING THE LIST.");


printf("\n\t7.EXIT.");


display(first);


printf("\n\n\n\t\tEnter choice: ");


scanf("%d", &choice);


switch(choice){



case 1:
create(&first);





break;



case 2:
ins_at_beg(&first);





break;



case 3:
insert(&first);





break;



case 4:
del_fst_node(&first);





break;



case 5:
delete(&first);





break;



case 6:
reverse(&first);





break;



case 7:
printf("\n\npress any key....");





getch();





exit(0);



default: printf("\n\nInvalid key.");





getch();



}


}

}

void create(struct node **first1){

if(*first1 == NULL)


/*if this is the first node*/


{



*first1 = (struct node*) 

malloc(sizeof(struct node));



printf("\nEnter the element : ");



scanf("%d",&(*first1) (data);



(*first1) (next = NULL;



(*first1) (prev = NULL;


}


else


{



struct node *temp;



temp = *first1;



while(temp(next!=NULL)




temp = temp(next;



temp(next = (struct node *) 

malloc(sizeof(struct node));



printf("Enter the element : ");



scanf("%d",&temp(next(data);



temp(next(next = NULL;



temp(next(prev = temp;


}

}

void ins_at_beg(struct node **first1){

if(*first1 == NULL)


{



char ch;



fflush(stdin);



printf("\n\nEmpty list !! create? :");



scanf("%c",&ch);



if(ch == 'y' || ch == 'Y')




create(*first1);


}


else


{



struct node *temp;



temp = (struct node *)

 malloc(sizeof(struct node));



printf("Enter the element : ");



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



temp(next = *first1;



*first1 = temp;



(*first1) (prev = NULL;


}

}

void insert(struct node **first1){

struct node *temp;

int pos;

printf("\nEnter the position of the new node

 to be inserted : ");

scanf("%d",&pos);

if(pos == 1)


{



printf("\nUse choice 2.");



printf("\npress any key.....");



getch();



return;


}


if(pos == 2)


{



temp = (struct node *)

 malloc(sizeof(struct node));



printf("\nEnter the element : ");



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



temp(next = (*first1) (next;



temp(prev = *first1;



(*first1) (next = temp;


}

else


{



struct node *temp1;



temp = *first1;



while((pos--) > 2)




temp = temp(next;



temp1 = (struct node *) 

malloc(sizeof(struct node));



printf("\nEnter the element : ");



scanf("%d",&temp1(data);



temp1(next = temp(next;



temp1(prev = temp;



temp(next = temp1;


}

}

void del_fst_node(struct node **first1){


struct node *temp;


temp = *first1;


*first1 = temp(next;


(*first1) (prev = NULL;


free(temp);

}

void delete(struct node **first1){

struct node *temp;

int pos;

printf("Enter the position of the node to be 

deleted :  ");

scanf("%d",&pos);

if(pos == 1)


{



printf("\nUse option 4.");



printf("\npress any key.");



getch();



return;


}


if(pos == 2)


{



temp = (*first1) (next;



(*first1) (next = temp(next;



temp(next(prev = *first1;



free(temp);


}


else


{



struct node *temp1;



temp = *first1;



while((pos--)  >  2)




temp = temp(next;



temp1 = temp(next;



temp(next = temp1(next;



temp1(next(prev = temp;



free(temp1);


}

}

void reverse(struct node **first1){

struct node *first,*second,*third;

first = NULL;

second = *first1;

third =  (*first1) (next;

while(second(next != NULL)


{



second(next = first;



if(first!=NULL)




first(prev = second;



first = second;



second = third;



third = third(next;


}

second(next = first;


first(prev = second;


second(prev = NULL;


*first1 = second;

}

void display(struct node *first){

struct node *temp;

temp = first;

printf("\nPresent status of the linked list.\n");

while(temp != NULL)


{



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



temp = temp(next;


}

}

Circular Lists

In circular list, the last node pointer is given the address of the first node.



First

Advantages

· Every node is accessible from a given node.

· Deletion operation is easy.

· Concatenation and splitting become more efficient.

Disadvantages

Possible to get into an infinite loop.

Circular list with a Head node



Empty List

              LINK(HEAD) ( HEAD





Head




Doubly linked circular list


Empty doubly linked circular list



Application of linked lists

Polynomial manipulation

Linked Dictionary

Multiple Precision Arithmetic

/* PROGRAM TO REPRESENT CIRCULAR LINKED LIST  */

#include<stdio.h>

struct node

{


int data;


struct node *next;

};

void create(struct node **);

void ins_at_beg(struct node **);

void insert(struct node **);

void del_fst_node(struct node **);

void delete(struct node **);

void reverse(struct node **);

void display(struct node *);

void main(){

struct node *first;

first = NULL;

while(1){


int choice;


clrscr();


printf("\n\t1.CREATE.");


printf("\n\t2.INSERT AT BEGINNING.");


printf("\n\t3.INSERT IN THE MIDDLE.");


printf("\n\t4.DELETE FIRST NODE.");


printf("\n\t5.DELETE IN THE MIDDLE.");


printf("\n\t6.REVERSING THE LIST.");


printf("\n\t7.EXIT.");


display(first);


printf("\n\n\n\t\tEnter choice: ");


scanf("%d",&choice);


switch(choice){



case 1:
create(&first);





break;



case 2:
ins_at_beg(&first);





break;



case 3:
insert(&first);





break;



case 4:
del_fst_node(&first);





break;



case 5:
delete(&first);





break;



case 6:
reverse(&first);





break;



case 7:
printf("\n\npress any key....");





getch();





exit(0);



default:printf("\n\nInvalid key.");





getch();



}


}

}

/*create or link the new node*/

void create(struct node **first1){

if(*first1 == NULL)


/*if this is the first node*/

{

*first1 = (struct node *)

 malloc(sizeof(struct node));


printf("\nEnter the element : ");


scanf("%d", &(*first1)(data);


(*first1) (next = *first1;

/*make the list circular*/


}


else


{



struct node *temp;



temp = *first1;



while(temp ( next != *first1)




temp = temp(next;



temp(next = (struct node *) 

malloc(sizeof(struct node));



printf("Enter the element : ");



scanf("%d",&temp(next(data);



temp(next(next = *first1; 

/*make the list circular*/


}

}

/*insert a node at the beginning of the list*/

void ins_at_beg(struct node **first1){

if(*first1 == NULL)

{


printf("\n\nEmpty list !! create. ");


printf("\nUse choice 1 to create the list");


printf("\npress any key.....");


getch();


}


else


{



struct node *temp,*temp1;



temp1 = (*first1) ( next;



while(temp1 ( next != *first1)




temp1 = temp1 ( next;



temp = (struct node *) 

malloc(sizeof(struct node));



printf("Enter the element : ");



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



temp(next = *first1;



*first1 = temp;



temp1 ( next = *first1;


}

}

/*insert at the  middle of the list*/

void insert(struct node **first1){

struct node *temp;

int pos;

printf("\nEnter the position of the new node

 to be inserted : ");

scanf("%d", &pos);

if(pos == 1)
{


printf("\n\nUse choice 2 to insert at the 

beginning of list");


printf("press any key......");


getch();

}

if(pos == 2)
{


temp = (struct node *)

malloc(sizeof(struct node));


printf("\nEnter the element : ");


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


temp(next = (*first1) (next;


(*first1) (next = temp;

}

else

{


struct node *temp1;


temp = *first1;


while((pos--) > 2)



temp = temp(next;


temp1 = (struct node *)

 malloc(sizeof(struct node));


printf("\nEnter the element : ");


scanf("%d",&temp1(data);


temp1(next = temp(next;


temp(next = temp1;

}

}

/*delete the first node */

void del_fst_node(struct node **first1){

struct node *temp,*temp1;

temp1 = (*first1) ( next;

if(temp1  == *first1){


free(temp1);


*first1 = NULL;

}

else

{


while(temp1 ( next != *first1)



temp1 = temp1 ( next;


temp = *first1;


*first1 = temp(next;


temp1 ( next = *first1;


free(temp);

}

}

/*delete the node in the middle */

void delete(struct node **first1){

struct node *temp;

int pos;

printf("Enter the position of the node to be

 deleted :  ");

scanf("%d", &pos);

if(pos == 1)
{


printf("\n\nUse choice 4 to delete the first

 node");


printf("\npress any key.....");


getch();

}

if(pos == 2)
{


temp = (*first1) (next;


(*first1) (next = temp(next;


free(temp);

}

else

{


struct node *temp1;


temp = *first1;


while((pos--)  >  2)



temp = temp(next;


temp1 = temp(next;


temp(next = temp1(next;


free(temp1);

}

}

/*reverse the list*/

void reverse(struct node **first1){

struct node *first,*second,*third;

first = NULL;

second = *first1;

third =  (*first1) (next;

while(second(next != *first1){


second(next = first;


first = second;


second = third;


third = third(next;

}

second(next = first;

(*first1) ( next = second; 

/*make the reversed list circular*/

*first1 = second;

}

/*display the list*/

void display(struct node *first){

struct node *temp;

temp = first;

printf("\nPresent status of the linked list.\n");

while(temp ( next != first){


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


temp = temp(next;

}

if(first!=NULL)


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

}

/*doubly circularly linked lists */

#include <stdio.h>

#include <malloc.h>

struct node{

int info;

struct node *back,*next;

};

struct node *create(struct node **last){

struct node *root,*prev,*new;

int new_info,size;

size=sizeof(struct node);

printf(“Enter an integer or -417 to stop \n”);

scanf("%d", &new_info);

prev=root=*last=NULL;

while(new_info!= -417){

new=(struct node *) malloc(size);

new(info=new_info;

if(root==NULL)

root=new;

else

{

prev(next=new;

new(back=prev;

}

prev=new;

scanf("%d",&new_info);

}

if(root!=NULL){

*last=new;

(*last) (next=root;

root(back=*last;

}

return root;

}

void display(struct node *start, struct node

 *end){

struct node *finis;

printf("\n Forward Direction.\nRoot ( ");

if(start!=NULL){

do{

printf(" %d  (  ",start(info);

start=start(next;

} while(start!=end(next);

}

printf("\n End  \n");

printf("\n Reverse Direction.\n End ( ");

if(end!=NULL){

finis=end;

do{

printf("%d  (  ",end(info);

end=end(back;

} while(end!=finis);

}

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

}

void insert(struct node **start, struct node

 **last,int new_info,int posn){

struct node *new_node,*temp;

int i;

new_node=(struct node *) 

malloc(sizeof(struct node));

new_node(info=new_info;

if(*start==NULL){

  

*start=*last=new_node(back

   =new_node(next=new_node;

}

else{

if(posn==1){

new_node(next=*start;

new_node(back=*last;

(*start) (back=new_node;

(*last) (next=new_node;

*start=new_node;

}

else{

temp=*start;

i=2;

while((i<posn) && 

(temp(next!=*start)){

temp=temp(next;

++i;

}

new_node(next=temp(next;

new_node(back=temp;

new_node(next(back=new_node;

temp(next=new_node;

}

if(new_node(next==*start)

*last=new_node;

}

}

int delete(struct node **start, 

struct node **last, int posn){

struct node *temp;

int i, return_value=1;

if(*start!=NULL)

if(posn==1)

if(*start==*last)

*start=*last=NULL;

else{

*start=(*start) (next;

(*last) (next=*start;

(*start) (back=*last;

}

else{

temp=*start;

i=2;

while((temp(next!=start) &&

 (i<posn)){

temp=temp(next;

++i;

}

if(temp(next!=*start){

temp(next=temp(next( next;

temp(next(back=temp;

if(temp(next== *start)

*last=temp;

}

else

return_value=0;

}

else

return_value=0;

return return_value;

}

main(){

struct node *root,*last;

int new_info,posn;

int c;

root=NULL;

clrscr();

while(1){

clrscr();

printf("\n 1.Create  ");

printf("\n 2.Insert  ");

printf("\n 3.Delete  ");

printf("\n 4.Stop    ");

printf("\n Enter Your Choice : ");

scanf("%d", &c);

printf("\n Your Choice Is %d", c);

if (c==4) break;

if(c==1){

root=create(&last);

printf(“The created linked list is\n”);

display(root,last);

getch();

}

else

if(c==2){

printf(“Enter the element to be 

inserted\n”);

scanf("%d", &new_info);

printf("\n%d", new_info);

do{

printf(“\n Enter The Position

 of Insertion :”);

scanf("%d", &posn);

printf("\n %d",posn);

} while(posn<1);

insert(&root, &last, new_info,

 posn);

printf("\n The Linked List 

After Creation Is \n");

display(root,last);

getch();

}

else if(c==3){

do{

printf(“\nEnter the position

 of deletion :”);

scanf("%d", &posn);

printf("%d", posn);

} while(posn<1);

if (!delete(&root,&last,posn))

  printf(“cannot delete element

 at position %d\n”,posn);

else{

printf(“The Linked List

 
after deletion is\n”);

display(root,last);

}

getch();

}

}

getch();

}
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