EX.NO 1(a) 



Implement singly linked lists

DATE :

AIM:

To write a ‘C’ program to implement a single linked list.

ALGORITHM:

1. Include the necessary header files

2. Start the program

3. Get the choice from the user

4. If the choice is to add records (1), get the data from the user and add them to the    

    list

5. If the choice is to delete records (2), get the data to be deleted and delete it from 
    the list

6. If the choice is to display number of records (3), count the items in the list and 
    display
7. If the choice is count the number of items in the list (4),the  size of the list display

8. If the choice is to search for an item (5), get the item to be searched and respond 
    yes if the item is found, otherwise no
9. Terminate the program

PROGRAM:

#include<stdio.h>

#include<conio.h>

#include<alloc.h>

#define NULL 0

struct info

{


int data;

struct info *next;


struct info *prev;
};

struct info *head,*temp,*disp;

void additem();

void delitem();

void display();

int size();

void search();

void main()

{

int choice;

clrscr();

while(1)

{


printf("\n1.Add Records");

printf("\n2.Delete Records");

printf("\n3.Display Records");

printf("\n4.Count no. of items in the list");

printf("\n5.Searching an item in the list");

printf("\n6.Exit");

printf("\nEnter your choice:");

scanf("%d",&choice);

fflush(stdin);

switch(choice)

{

case 1:

additem();

break;

case 2:

delitem();

break;

case 3:

display();

break;

case 4:

printf("\nThe size of the list is %d",size());

break;

case 5:

search();

break;

case 6:

exit(0);

}

}

}

void additem()

{


struct info *add;

char proceed='y';

while(toupper(proceed)=='Y')

{

add=(struct info*)malloc(sizeof(struct info));

printf("Enter data:");

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

fflush(stdin);

if(head==NULL)

{

head=add;

add->next=NULL;

add->prev=NULL;

temp=add;

}

else

{

temp->next=add;

add->prev=temp;

add->next=NULL;

temp=add;

}

printf("\nWant to proceed y/n");

proceed=getchar();

fflush(stdin);

}

}

void delitem()

{

int x;

struct info *p;;

if(head==NULL)

{

printf("\nNo items in the list");

return;

}

printf("\nEnter the data to delete");

scanf("%d",&x);

p=(struct info *)malloc(sizeof(struct info));

p=head->next;

if(head->data==x)

{

head=head->next;

return;

}

while(p)

{

if(p->data==x)

{

p->prev->next=p->next;

if(p->next!=NULL)

     


p->next->prev=p->prev;

else

     


temp=p->prev;

return;

}

else

{


 

p=p->next;

}

}

printf("\nInvalid input");

}

void display()

{

if(head==NULL)

{

printf("\nNo data to display");

return;

}

printf("\nFrom forward direction\n");

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

{

printf("Data->%d",disp->data);

}

printf("\nFrom backward direction\n");

for(disp=temp;disp!=NULL;disp=disp->prev)

{



printf("Data->%d",disp->data);

}

}

int size()

{

int count=0;

if(head==NULL)

    

 return count;

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

   

 count++;

return count;

}

void search()

{

int titem,found=0;

if(head==NULL)

{

printf("\nNo data in the list");

return;

}

printf("\Enter the no. to search:");

scanf("%d",&titem);

for(disp=head;disp!=NULL&&found==0;disp=disp->next)

{

if(disp->data==titem)

       

found=1;

}

if(found==0)



printf("\nSearch no. is not present in the list");

else



printf("\nSearch no. is present in the list");

return;

}

OUTPUT:

1.Add records

2.Delete records

3.Display records

4.Count no. of items in the list

5.Searching an item in the list

6.Exit

Enter your choice:1

Enter data:12

Want to proceed y/ny

Enter data:13

Want to proceed y/ny

Enter data:41

Want to proceed y/nn

1.Add records

2.Delete records

3.Display records

4.Count no. of items in the list

5.Searching an item in the list

6.Exit

Enter your choice:3

Data->12Data->13Data->41

1.Add records

2.Delete records

3.Display records

4.Count no. of items in the list

5.Searching an item in the list

6.Exit

Enter your choice:4

The size of the list is 3

1.Add records

2.Delete records

3.Display records

4.Count no. of items in the list

5.Searching an item in the list

6.Exit

Enter your choice:2

Enter the data to delete13

1.Add records

2.Delete records

3.Display records

4.Count no. of items in the list

5.Searching an item in the list

6.Exit

Enter your choice:3

Data->12Data->41

1.Add records

2.Delete records

3.Display records

4.Count no. of items in the list

5.Searching an item in the list

6.Exit

Enter your choice:5

Enter the no. to search:13

Search no. is not present in the list

1.Add records

2.Delete records

3.Display records

4.Count no. of items in the list

5.Searching an item in the list

6.Exit

Enter your choice:6
RESULT:

The above program has been executed successfully and the output has been verified.
EX.NO 1(b) 



Implement doubly linked lists

DATE :

AIM:

To write a ‘C’ program to implement a doubly linked list.

ALGORITHM:

1. Start the program

2. Declare header and pointer variables

3. Display the choices using switch cases

4. If choice is 1 then get the menu list for insert element in beginning,end,middle.Fromwhich chose choice 1 means call a function insertbeg(),if choice 2 means call a function insertend(),otherwise or 3 means call insermid() function
5. If choice is 2 then get the element to be deleted and call the function deletion()
6. If choice is 3 then display the present elements in the list using the function display()
7. If choice is 4 check program exit or not using the condition while(c!=4);

      If c == 4 means exit from the current process otherwise continuous

8. If choice is 5 get the information it’s a wrong choice

9. Stop the program
PROGRAM:

#include<stdio.h>

#include<alloc.h>

struct node

{

struct node *prev;

     
int data;

     
struct node *next;

};

struct node *start;

void insertbeg(void)          

{

 
int a;

     
struct node *nn;

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

     
printf("enter data:");

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

     
a=nn->data;

     
if(start==NULL)              
{

             
nn->prev=nn->next=NULL;

          

start=nn;

     
}

     
else

     
{

          

nn->next=start;

          

nn->prev=NULL;

          

start->prev=nn;

         

 start=nn;

     
}

     
printf("%d succ. inserted\n",a);

     
return;

}

void insertend(void)          
{

int b;

     
struct node *nn,*lp;

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

     
printf("enter data:");

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

     
b=nn->data;

     
if(start==NULL)

     
{

          

nn->prev=nn->next=NULL;

          

start=nn;

     
}

     
else

     
{

         

 lp=start;

          

while(lp->next!=NULL)

          

{

                    

lp=lp->next;

          

}

         

 nn->prev=lp;

         

lp->next=nn;

          

nn->next=NULL;

     
}

     
printf("%d succ. inserted\n",b);

     
return;

}

void insertmid(void)        

{

struct node *nn,*temp,*ptemp;int x,c;

     
if(start==NULL)

     
{

          

printf("dll is empty\n"); return;

     
}

    
printf("enter data before the node is to be inserted\n");

     
scanf("%d",&x);

     
if(x==start->data)

     
{

         

insertbeg();

          

return;

     
}

     
ptemp=start;

     
temp=start->next;

     
while(temp!=NULL&&temp->data!=x)

     
{

          

ptemp=temp;

          

temp=temp->next;

     
}

     
if(temp==NULL)

     
{

          

printf("%d data does not exist\n",x);

     
}

     
else

     
{

          

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

          

printf("enter data");

          

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

          

c=nn->data;

          

nn->prev=ptemp;

          

nn->next=temp;

          

ptemp->next=nn;

          

temp->prev=nn;

          

printf("%d succ. inserted\n",c);

     
}

     
return;

}

void deletion(void)

{

 
struct node *pt,*t,*nt;

     
int x;

     
if(start==NULL)

     
{

          

printf("dll is empty\n");

          

return;

     
}

     
printf("enter data to be deleted");

     
scanf("%d",&x);

     
if(x==start->data)

     
{

          

t=start;

          

start=start->next;

          

free(t);

          

printf("%d is succ. deleted\n",x);

          

if(start!=NULL)

          

{

               

start->prev=NULL;

          

}

          

return;

     
}

     
pt=start;

     
t=start->next;

     
while(t!=NULL&&t->data!=x)

     
{

          

pt=t;

          

t=t->next;

     
}

     
if(t==NULL)

     
{

          

printf("%d does not exist\n",x);return;

     
}

     
else

           {


          

pt->next=t->next;

          

if(t->next!=NULL)

          

{

               

nt=t->next;

               

nt->prev=pt;

          

}

          

free(t);

     
}

     
printf("%d is succ. deleted\n",x);

     
return;

}

void display(void)

{

struct node *temp;

     
if(start==NULL)

     
{

          

printf("dll is empty\n");

          

return;

     
}

     
printf("displaying in forword order\n");

     
temp=start;

     
while(temp!=NULL)

     
{

          

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

          

temp=temp->next;

            }


     
return;

}

void main()

{

int c,a;
start=NULL;

     
do

     
{

          

printf("1:insert\n2:delete\n3:display\n4:exit\nenter choice:");

         

scanf("%d",&c);

          

switch(c)

          

{

               

case 1:

               


printf("1:insertbeg\n2:insert end\n3:insert mid\nenter choice:");

               


scanf("%d",&a);

               

switch(a)

               

{

                    


case 1:insertbeg();

break;

                    


case 2:insertend();

break;

                    


case 3:insertmid();

break;

               

}

              

 
break;

               

case 2:deletion();

break;

              

case 3:display();

break;

              

case 4:printf("program ends\n");

break;

             

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

              


break;

          

}

     
}
while(c!=4) ;

}

OUTPUT:
1. Insert

2. Delete

3. Display

4. Exit
Enter Your Choice : 1

Enter Data : 46

46 is inserted

1. Insert

2. Delete

3. Display

4. Exit

Enter your Choice : 3

Displaying in forward order : 46

1. Insert

2. Delete

3. Display

4. Exit

Enter your Choice : 2

Enter the Data to be deleted : 46

46 is deleted

1. Insert

2. Delete

3. Display

4. Exit

Enter your Choice : 4

RESULT:

The above program has been executed successfully and the output has been verified.
EX.NO 2
Represent a polynomial as a linked list and write functions
DATE :



for polynomial addition
AIM:
To write a ‘C’ program to represent a polynomial as a linked list and write functions for polynomial addition.
ALGORITHM:

1. Include the necessary header files

2. Start the program

3. Read the coefficient and power of the polynomial equation one and assign it's elements 

     into a linked list
4. Read the coefficient and power of the polynomial equation two and assign it's elements 
    Into a linked list
5. Sorting the first polynomial in power order wise. Compare the first node's power with 

    next nodes power ,if  second node's power is  greater than first Node then swap. Repeat 

    the process until we get the proper order
6. Sorting the second polynomial in power order wise. Compare the first node's power 
                with next nodes power, if  second node's power is greater than first Node then  

                swap. Repeat the process until we get the proper order
7. Add the two polynomial. If power part of the two list is equal than add the coeffiecient

8. Stop the program

PROGRAM:

#include<stdio.h>

#include<conio.h>

struct polynomial

{


int coff;

int pow;

struct polynomial *link;

}*ptr,*start1,*node,*start2,*start3,*ptr1,*ptr2;

typedef struct polynomial pnl;

int temp1,temp2;

void main()

{


void create(void);

void prnt(void);

void suml(void);

void sort(void);

clrscr();

printf("Enrter the elements of the first polynomial :");

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

start1=node;

if (start1==NULL)

{


printf(" Unable to create memory.");

getch();

exit();

}

create();

printf("Enter the elements of the second poly :");

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

start2=node;

if (start2==NULL)

{

printf("Unable to create memory.");

getch();

exit();

}

create();

clrscr();

printf("The elements of the poly first are :");

ptr=start1;

prnt();

printf("The elements of the poly second are :");

ptr=start2;

prnt();

printf("The first sorted list is :");

ptr=start1;

sort();

ptr=start1;

prnt();

printf("The second sorted list is :");

ptr=start2;

sort();

ptr=start2;

prnt();

printf("The sum of the two lists are :");

suml();

ptr=start3;

prnt();

getch();

}

void create()

{

char ch;

while(1)

{

 

printf(" Enter the coff and pow :");

scanf("%d%d",&node->coff,&node->pow);

if (node->pow==0 )

        {


ptr=node;

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

node=NULL;

ptr->link=node;

break;

}

printf("Do u want enter more coff ?(y/n)");

fflush(stdin);

scanf("%c",&ch);

if (ch=='n' )

{

ptr=node;

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

node=NULL;

ptr->link=node;

break;

}

ptr=node;

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

ptr->link=node;

}

}

void prnt()

{  

 
int i=1;

while(ptr!=NULL )

{

if(i!=1)

      

 printf("+ ");

printf(" %dx^%d\n ",ptr->coff,ptr->pow);

ptr=ptr->link;

i++;

}

}

void sort()

{


for(;ptr->coff!=NULL;ptr=ptr->link)

for(ptr2=ptr->link;ptr2->coff!=NULL;ptr2=ptr2->link)

{

if(ptr->pow>ptr2->pow)

{

temp1=ptr->coff;

temp2=ptr->pow;

ptr->coff=ptr2->coff;

ptr->pow=ptr2->pow;

ptr2->coff=temp1;

ptr2->pow=temp2;

}

}

}

void suml()

{

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

start3=node;


ptr1=start1;

ptr2=start2;


while(ptr1!=NULL && ptr2!=NULL)

{

ptr=node;

if  (ptr1->pow > ptr2->pow )

{

node->coff=ptr2->coff;

node->pow=ptr2->pow;

ptr2=ptr2->link;   

}

else if ( ptr1->pow < ptr2->pow )

{

node->coff=ptr1->coff;

node->pow=ptr1->pow;

ptr1=ptr1->link;   

}

else

{

node->coff=ptr2->coff+ptr1->coff;

node->pow=ptr2->pow;

ptr1=ptr1->link;   
ptr2=ptr2->link;   

}

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

ptr->link=node;   

}

if (ptr1==NULL)     

{

while(ptr2!=NULL)

{

node->coff=ptr2->coff;

node->pow=ptr2->pow;

ptr2=ptr2->link;   
ptr=node;

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

ptr->link=node;   

}

}

else if (ptr2==NULL)     
{

while(ptr1!=NULL)

{

node->coff=ptr1->coff;

node->pow=ptr1->pow;

ptr1=ptr1->link;   
ptr=node;

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

ptr->link=node;   

}

}

node=NULL;

ptr->link=node;

}

OUTPUT:

Enter the elements of the first polynomial : Enter the coff and pow :1 1

Do u want enter more coff ?(y/n)y

Enter the coff and pow :1 0

Enter the elements of the second poly : Enter the coff and pow :1 1

Do u want enter more coff ?(y/n)y

Enter the coff and pow :2 0

The elements of the poly first are : 1x^1  +  1x^0

The elements of the poly second are : 1x^1  +  2x^0

The first sorted list is : 1x^0  +  1x^1

The second sorted list is : 2x^0  +  1x^1

The sum of the two lists are : 3x^0  +  2x^1

RESULT:

The above program has been executed successfully and the output has been verified.

EX.NO 3
Implement stack and use it to convert infix to postfix expression

DATE :





AIM:

To write a ‘C’ program to implement stack and use it to convert infix to postfix expression.

ALGORITHM:

1. Start the program

2. Scan the Infix string from left to right.
3. Initialize an empty stack.
4. If the scanned character is an operand, add it to the Postfix string. If the scanned character is an operator and if the stack is empty push the character to stack.
5. If the scanned character is an Operator and the stack is not empty, compare the precedence of the character with the element on top of the stack (top Stack). If top Stack has higher precedence over the scanned character pop the stack else push the scanned character to stack. Repeat this step as long as stack is not empty and top Stack has precedence over the character.
6. Repeat this step till all the characters are scanned. 

7. After all characters are scanned, we have to add any character that the stack may have to the Postfix string. If stack is not empty add top Stack to Postfix string and Pop the stack. Repeat this step as long as stack is not empty.
8. Return the Postfix string. 

9. Terminate the program.

PROGRAM:

#include <stdio.h>

#include <conio.h>

#include <string.h>

#include <ctype.h>

char stack[100];

int top=0;

char exp[100];

struct table

{

char s[2];

  
int isp;

  
int icp;

}pr[7];

int isp(char c)

{

int i;

 
for(i=0;i<=6;i++)

 if(pr[i].s[0]==c)

  

return(pr[i].isp);

  
return 0;

}

int icp(char c)

{

int i;

 for(i=0;i<=6;i++)

 
if(pr[i].s[0]==c)

  
return(pr[i].icp);

 
 return 0;

}

void main()

{

 int i;

 
clrscr();

strcpy(pr[0].s,"^");

pr[0].isp=3;

pr[0].icp=4;

strcpy(pr[1].s,"*");

pr[1].isp=2;

pr[1].icp=2;

strcpy(pr[2].s,"/");

pr[2].isp=2;

pr[2].icp=2;

strcpy(pr[3].s,"+");

pr[3].isp=1;

pr[3].icp=1;

strcpy(pr[4].s,"-");

pr[4].isp=1;

pr[4].icp=1;

strcpy(pr[5].s,"(");

pr[5].isp=0;

pr[5].icp=4;

strcpy(pr[6].s,"=");

pr[6].isp=-1;

pr[6].icp=0;

clrscr();

 
stack[top]='=';

 printf("enter the infix expression");

 
gets(exp);

 i=0;

 
printf("the postfix expression is ");

 
while(i<strlen(exp))

 
{

 

if(isalpha(exp[i])==0)

 

{




if(exp[i]==')')

       


{





while(stack[top]!='(')





{






printf("%c",stack[top]);






top--;





}





top--;

       


}

      


 else


 

{


   


while(isp(stack[top])>=icp(exp[i]))


   


{


   



printf("%c",stack[top]);


  



 top--;


   


}


   


top++;


   


stack[top]=exp[i];


 

}

  

}

 

else

   


printf("%c",exp[i]);

 


i++;

 
}

 
while(top>0)

 
{

printf("%c",stack[top]);

 

top--;

 
}

 
getch();

}

OUTPUT:

enter the infix expression a*(s+d/f)+c

the postfix expression is asdf/+*c+

RESULT:

The above program has been executed successfully and the output has been verified.

