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1. Write a program that uses functions to perform the following operations on 

singly linked list.:  

i) Creation  ii) Insertion  iii) Deletion  iv) Traversal  

#include<stdio.h>  

#include<stdlib.h>  

struct node  

{  

    int data;  

    struct node *next;  

}*start=NULL,*q,*t;  

  

int main()  

{  

    int ch;  

    void insert_beg();  

    void insert_end();  

    int insert_pos();  

    void display();  

    void delete_beg();  

    void delete_end();  

    int delete_pos();  

  

    while(1)  

    {  

        printf("\n\n---- Singly Linked List(SLL) Menu ----");  

        printf("\n1.Insert at beginning\n2.Insert at end\n3.Insert at specified 

position\n4.Delete from beginning\n5.Delete from end\n6.Delete from specified 

position\n7.Display\n8.Exit");  

        printf("\nEnter your choice(1-8):");  



 

      

        scanf("%d",&ch);  

  

               switch(ch)  

                    {  

                        case 1: insert_beg();  

                                break;  

                        case 2: insert_end();  

                                break;  

                        case 3: insert_pos();  

                                break;  

   case 4: delete_beg();  

                                break;  

                        case 5: delete_end();  

                                break;  

                        case 6: delete_pos();  

                                break;  

   case 7: display();  

                      break;  

                        case 8: exit(0);  

     break;  

                        default: printf("Wrong Choice!!");  

                    }  

                    

                    }  

    return 0;  

}  

  

void insert_beg()  

{  



 

      

    int num;  

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

    printf("Enter data:");  

    scanf("%d",&num);  

    t->data=num;  

     if(start==NULL)        //If list is empty  

    {  

        t->next=NULL;  

        start=t;  

    }  

    else  

    {  

        t->next=start;  

        start=t;  

    }  

}  

 void insert_end()  

{  

    int num;  

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

    printf("Enter data:");  

    scanf("%d",&num);  

    t->data=num;  

    t->next=NULL;  

  

    if(start==NULL)        //If list is empty  

    {  

        start=t;  

    }  



 

      

    else  

    {  

        q=start;  

        while(q->next!=NULL)  

        q=q->next;  

        q->next=t;  

    }  

}  

  

int insert_pos()  

{  

    int pos,i,num;  

    if(start==NULL)  

    {  

        printf("List is empty!!");  

        return 0;  

    }  

  

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

    printf("Enter data:");  

    scanf("%d",&num);  

    printf("Enter position to insert:");  

    scanf("%d",&pos);  

    t->data=num;  

  

    q=start;  

    for(i=1;i<pos-1;i++)  

    {  

        if(q->next==NULL)  



 

      

        {  

            printf("There are less elements!!");  

            return 0;  

        }  

  

        q=q->next;  

    }  

  

    t->next=q->next;  

    q->next=t;  

    return 0;  

}  

  

void display()  

{  

    if(start==NULL)  

    {  

        printf("List is empty!!");  

    }  

    else  

    {  

        q=start;  

        printf("The linked list is:\n");  

        while(q!=NULL)  

        {  

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

            q=q->next;  

        }  

    }  



 

      

}  

  

void delete_beg()  

{  

    if(start==NULL)  

    {  

        printf("The list is empty!!");  

    }  

    else  

    {  

        q=start;  

        start=start->next;  

        printf("Deleted element is %d",q->data);  

        free(q);  

    }  

}  

  

void delete_end()  

{  

    if(start==NULL)  

    {  

        printf("The list is empty!!");  

    }  

    else  

    {  

        q=start;  

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

        q=q->next;  

  



 

      

        t=q->next;  

        q->next=NULL;  

        printf("Deleted element is %d",t->data);  

        free(t);  

    }  

}  

  

int delete_pos()  

{  

    int pos,i;  

  

    if(start==NULL)  

    {  

        printf("List is empty!!");  

        return 0;  

    }  

  

    printf("Enter position to delete:");  

    scanf("%d",&pos);  

  

    q=start;  

    for(i=1;i<pos-1;i++)  

    {  

        if(q->next==NULL)  

        {  

            printf("There are less elements!!");  

            return 0;  

        }  

        q=q->next;  



 

      

    }  

  

    t=q->next;  

    q->next=t->next;  

    printf("Deleted element is %d",t->data);  

    free(t);  

  

    return 0;  

} 

 

OUTPUT 

---- Singly Linked List(SLL) Menu ----  

1.Insert at beginning  

2.Insert at end  

3.Insert at specified position  

4.Delete from beginning  

5.Delete from end  

6.Delete from specified position  

7.Display  

8.ExitEnter your choice(1-8):8  

root@cse:~# gcc singlelinked.c  

root@cse:~# ./a.out  

 



 

      

2. Write a program that uses functions to perform the following operations on 

doubly linked list.:  

i) Creation  ii) Insertion  iii) Deletion  iv) Traversal 

#include<stdio.h>  

#include<stdlib.h>  

typedef struct node1 

{  

    int info;  

    struct node1* next;  

    struct node1* prev;  

}node;  

node *head=NULL;  

node *tail=NULL;  

node* create(int i)  

{  

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

    tmp->info=i;  

    tmp->next=NULL;  

    tmp->prev=NULL;  

    printf("\nNode Cretaed...!!!!");  

    return tmp;  

}  

void addtohead(node *tmp)  

{  

    node *t;  

    t=head;  

    t->prev=tmp;  

    tmp->next=t;  



 

      

    head=tmp;  

     

    printf("\nNode inserted at the start...!!");  

}  

void addtoend(node *tmp)  

{  

     

    if(head==tail)  

    {  

        head->next=tmp;  

        tmp->prev=head;  

        tail=tmp;   

    }  

    else  

 {  

        tail->next=tmp;  

        tmp->prev=tail;  

        tail=tmp;  

                 

    }  

    printf("\nNode inserted at the end...!!!");  

}  

void atpos(node *newnode)  

   {  

    node *nextp,*curr,*tmp;  

    int i,pos;  

    printf("\nEnter the position at which you want to insert the node ?? ");  

    scanf("%d",&pos);  

        if(pos==1)  



 

      

       {  

        addtohead(newnode);  

        }  

             

    else  

      {  

       curr=head;  

       nextp=head->next;  

       for(i=1;i<pos-1;i++)  

        {  

           nextp=nextp->next;  

           curr=curr->next;  

        }  

        tmp=nextp;  

        curr->next=newnode;  

        newnode->prev=curr;  

        newnode->next=tmp;     

        tmp->prev=newnode;  

        printf("\nNode inserted at position %d !!!",pos);  

    }  

}  

void insert()  

{  

    int data,i,p,ch;  

    do{  

       printf("\nEnter the element you want to insert : ");  

       scanf("%d",&data);  

       node* tmp=create(data);  

       if(head==NULL){  



 

      

             head=tail=tmp;  

            printf("\nList was Empty....Item inserted at first position !!!");  

         }  

        else{  

                printf("\nAt which position you want to insert the item ??? ");  

                printf("\n1.Begining");  

                printf("\n2.Ending");  

                printf("\n3.At specific position");  

                printf("\nEnter your choice : ");  

                scanf("%d",&p);  

                switch(p){  

                    case 1: addtohead(tmp);  

                            break;  

                    case 2: addtoend(tmp);  

                            break;  

                    case 3: atpos(tmp);  

                            break;  

                    default: printf("\nWrong choice ...Enter again...!!!");  

                }  

        }  

        printf("\nDo you want to insert another node (1/0) ??");  

        scanf("%d",&ch);  

    }while(ch==1);     

}  

 

void deletefromhead()  

{  

    node *tmp=head;  

    head=head->next;  



 

      

    head->prev=NULL;  

    printf("\nNode deleted from head is : %d",tmp->info);  

    free(tmp);  

}  

 

void deletefromend()  

{                     

    node *tmp=tail;  

    tail=tail->prev;  

    printf("\nNode deleted from end is : %d",tmp->info);  

    free(tmp);  

    tail->next=NULL;  

}  

 

void deletepos()  

{  

    int pos,i,c;  

    node *pre,*curr;  

    pre=head;  

    curr=head->next;  

    printf("\nEnter the position of node you want to delete : ");  

    scanf("%d",&pos);  

        if(pos==1)  

        deletefromhead();  

        else  

{  

        for(i=1;i<pos-1;i++)  

{  

            curr=curr->next;  



 

      

            pre=pre->next;  

        }  

        printf("\nNode deleted from %d is : %d",pos,curr->info);  

        pre->next=curr->next;  

        curr->next->prev=pre;  

        free(curr);  

    }  

}  

void deleten(){  

    int p,ch;  

    do{  

        if(head==NULL){  

            printf("\nList is empty...!!!!");  

        }  

        else if(head==tail){  

            printf("\nOnly one element in the list.. delelted node is : %d ",head->info);  

            free(head);  

            head=NULL;  

            tail==NULL;                                                                                             

        }  

        else{  

            system("cls");  

            printf("\nFrom which position you want to delete the node ?? ");  

            printf("\n1.Begining");  

            printf("\n2.Ending");  

            printf("\n3.At specific position");  

            printf("\nEnter your choice : ");  

            scanf("%d",&p);  

            switch(p){  



 

      

                case 1: deletefromhead();  

                        break;  

                case 2: deletefromend();  

                        break;  

                case 3: deletepos();  

                        break;  

                default: printf("\nWrong choice ...Enter again...!!!");              

            }  

        }  

        printf("\nDo you want to delete another node (1/0)??");  

        scanf("%d",&ch);  

    }while(ch==1);  

}  

void display()  

{  

     node *tmp=head;  

    if(head==NULL)  

        printf("\nList is empty..!!!");  

    else{  

       for(;tmp!=NULL;tmp=tmp->next){  

                

            if(tmp->next==NULL)  

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

            else  

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

       }  

    }  

}  

 



 

      

int main(){  

    int c,ch;  

    do{  

        

        printf("\n-------DOUBLY LINKED LIST-------");  

        printf("\n1.INSERT INTO LIST");  

        printf("\n2.DELETE FROM LIST");  

        printf("\n3.DISPLAY THE LIST");  

        printf("\n4.EXIT");  

        printf("\nEnter your choice : ");  

        scanf("%d",&c);  

        switch(c){  

            case 1: insert();  

                    break;  

            case 2: deleten();  

                    break;  

            case 3: display();  

                    break;  

            case 4: exit(0);             

        }  

        printf("\nDo you want to perform any function again (1/0)???");  

        scanf("%d",&ch);  

    }while(ch==1);  

    return 0;  

}  

 

 

OUTPUT 



 

      

-------DOUBLY LINKED LIST-------  

1.INSERT INTO LIST  

2.DELETE FROM LIST  

3.DISPLAY THE LIST  

4.EXIT  

Enter your choice : 1  

  

 



 

      

3. Write a program that uses functions to perform the following operations on 

circular linked list.:  

i) Creation  ii) Insertion  iii) Deletion  iv) Traversal  

#include<stdio.h>  

#include<stdlib.h>  

  

typedef struct Node  

{  

 int info;  

 struct Node *next;  

}node;  

  

node *front=NULL,*rear=NULL,*temp;  

  

void create();  

void del();  

void display();  

  

int main()  

{  

 int chc;  

 do  

 {  

  printf("\nMenu\n\t 1 to create the element : ");  

 printf("\n\t 2 to delete the element : ");  

 printf("\n\t 3 to display : ");  

 printf("\n\t 4 to exit from main : ");  

 printf("\nEnter your choice : ");  



 

      

 scanf("%d",&chc);  

   

  switch(chc)  

  {  

   case 1:  

    create();  

   break;  

     

    case 2:  

    del();  

    break;  

   

    case 3:  

    display();  

    break;  

   

    case 4:  

    return 1;  

      

   default:  

     printf("\nInvalid choice :");  

   }  

 }while(1);  

  

 return 0;  

}  

void create()  

{  

 node *newnode;  



 

      

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

 printf("\nEnter the node value : ");  

 scanf("%d",&newnode->info);  

 newnode->next=NULL;  

 if(rear==NULL)  

 front=rear=newnode;  

 else  

 {  

  rear->next=newnode;  

  rear=newnode;  

 }  

   

 rear->next=front;  

}  

void del()  

{  

 temp=front;  

 if(front==NULL)  

  printf("\nUnderflow :");  

 else  

 {  

  if(front==rear)  

  {  

   printf("\n%d",front->info);  

   front=rear=NULL;  

  }  

  else  

  {  

   printf("\n%d",front->info);  



 

      

   front=front->next;  

   rear->next=front;  

  }  

  

 temp->next=NULL;  

 free(temp);  

 }  

}  

void display()  

{  

 temp=front;  

 if(front==NULL)  

  printf("\nEmpty");  

 else  

 {  

  printf("\n");  

  for(;temp!=rear;temp=temp->next)  

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

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

 }  

} 



 

      

4. Write a program that implement stack (its operations) using  

i) Arrays   ii) Pointers  

 

STACK USING ARRAYS 

 

#include<stdio.h>  

#include<stdlib.h>  

  

#define MAX 5 //Maximum number of elements that can be stored  

  

int top=-1,stack[MAX];  

void push();  

void pop();  

void display();  

void topelement();  

  

void main()  

{  

 int ch;  

   

 while(1) //infinite loop, will end when choice will be 4  

 {  

  printf("\n*** Stack opeartions ***");  

  printf("\n\n1.Push\n2.Pop\n3.Display\n4.top element\n5.Exit");  

  printf("\n\nEnter your choice(1-5):");  

  scanf("%d",&ch);  

    

  switch(ch)  

  {  



 

      

   case 1: push();  

     break;  

   case 2: pop();  

     break;  

   case 3: display();  

     break;  

case 4:topelement();  

break;  

   case 5: exit(0);  

     

   default: printf("\nWrong Choice!!");  

  }  

 }  

}  

  

void push()  

{  

 int val;  

   

 if(top==MAX-1)  

 {  

  printf("\nStack is full!!");  

 }  

 else  

 {  

  printf("\nEnter element to push:");  

  scanf("%d",&val);  

  top=top+1;  

  stack[top]=val;  



 

      

 }  

}  

  

void pop()  

{  

 if(top==-1)  

 {  

  printf("\nStack is empty!!");  

 }  

 else  

 {  

  printf("\nDeleted element is %d",stack[top]);  

  top=top-1;  

 }  

}  

void topelement()  

{  

if(top==-1)  

 {  

  printf("\nStack is empty!!");  

 }  

 else  

 {  

  printf("\ntopelement is %d",stack[top]);  

}  

}  

  

void display()  

{  



 

      

 int i;  

   

 if(top==-1)  

 {  

  printf("\nStack is empty!!");  

 }  

 else  

 {  

  printf("\nStack is...\n");  

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

   printf("%d\n",stack[i]);  

 }  

} 

 

 

OUTPUT 

*** Stack opeartions ***  

 

1.Push  

2.Pop  

3.Display  

4.top element  

5.Exit  

 

Enter your choice(1-5):4  

 

 



 

      

STACK USING POINTERS 

 

#include<stdio.h>  

#include<stdlib.h>  

#define MAX 50  

int size;  

// Defining the stack structure  

struct stack {  

   int arr[MAX];  

   int top;  

};  

   

// Initializing the stack(i.e., top=-1)  

void init_stk(struct stack *st) {  

   st->top = -1;  

}  

  

// Entering the elements into stack  

void push(struct stack *st, int num) {  

   if (st->top == size - 1) {  

      printf("\nStack overflow(i.e., stack full).");  

      return;  

   }  

   st->top++;  

   st->arr[st->top] = num;  

}  

  

//Deleting an element from the stack.  

int pop(struct stack *st) {  



 

      

   int num;  

   if (st->top == -1) {  

      printf("\nStack underflow(i.e., stack empty).");  

      return 0;  

   }  

   num = st->arr[st->top];  

   st->top--;  

   return num;  

}  

  

void display(struct stack *st)  

{  

  if (st->top == -1)  

 {  

      printf("\nStack underflow(i.e., stack empty).");  

}  

else  

{  

 int i;  

   printf("\nThe current stack elements are:");  

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

   printf("\n%d", st->arr[i]);  

}  

}  

  

int main()  

{  

   int element, opt, val;  

   struct stack ptr;  



 

      

   init_stk(&ptr);  

   printf("\nEnter Stack Size :");  

   scanf("%d", &size);  

   while (1) {  

      printf("\n\nSTACK OPERATIONS");  

      printf("\n1.PUSH");  

      printf("\n2.POP");  

      printf("\n3.DISPLAY");  

      printf("\n4.QUIT");  

      printf("\n");  

      printf("\nEnter your option : ");  

      scanf("%d", &opt);  

      switch (opt) {  

      case 1:  

         printf("\nEnter the element into stack:");  

         scanf("%d", &val);  

         push(&ptr, val);  

         break;  

      case 2:  

         element = pop(&ptr);  

         printf("\nThe element popped from stack is : %d", element);  

         break;  

      case 3:  

        

         display(&ptr);  

         break;  

      case 4:  

         exit(0);  

      default:  



 

      

         printf("\nEnter correct option!Try again.");  

      }  

   }  

   return (0);  

} 

 

OUTPUT 

 

STACK OPERATIONS  

1.PUSH  

2.POP  

3.DISPLAY  

4.QUIT  

 

Enter your option : 3  

 

 

 

 

 

 



 

      

5. Write a program that implement Queue (its operations) using  

i) Arrays   ii) Pointers  

Queue (its operations) using  Arrays 

#include <stdio.h>  

#include<stdlib.h>  

#define MAX 50  

void insert();  

void delete();  

void display();  

int queue_array[MAX];  

int rear = - 1;  

int front = - 1;  

main()  

{  

    int choice;  

    while (1)  

    {  

       printf("QUEUE OPERATIONS");  

       printf("\n 1.Insert element to queue \n2.Delete element from queue \n3.Display  

elements of queue \n4.Quit \n");  

       printf("Enter your choice : ");  

       scanf("%d", &choice);  

        switch (choice)  

        {  

            case 1:  

            insert();  

            break;  

            case 2:  



 

      

            delete();  

            break;  

            case 3:  

            display();  

            break;  

            case 4:  

            exit(1);  

            default:  

            printf("Wrong choice \n");  

        }  

    }  

}  

void insert()  

{  

    int element;  

    if (rear == MAX - 1)  

    printf("Queue Overflow \n");  

    else  

    {  

        if (front == - 1)  

        /*If queue is initially empty */  

       front = 0;  

       printf("Inset the element in queue : ");  

       scanf("%d", &element);  

       rear = rear + 1;  

       queue_array[rear] = element;  

   }  

} /* End of insert() */  

void delete()  



 

      

{  

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

    {  

        printf("Queue Underflow \n");  

       return ;  

 

    }  

   else  

   {  

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

       front = front + 1;  

   }  

 } /* End of delete() */  

void 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_array[i]);  

       printf("\n");  

   }  

} 

 

QUEUE OPERATIONS  

 1.Insert element to queue  



 

      

2.Delete element from queue  

3.Display  elements of queue  

4.Quit  

Enter your choice : 3  

 



 

      

QUEUE USING LINKED LIST 

 

#include<stdio.h>  

#include<stdlib.h>  

  

typedef struct Node  

  

{  

 int info;  

 struct Node *next;  

}node;  

  

node *front=NULL,*rear=NULL,*temp;  

  

void create();  

void del();  

void display();  

  

int main()  

{  

 int chc;  

 do  

 {  

  printf("\nMenu\n\t 1 to create the element : ");  

 printf("\n\t 2 to delete the element : ");  

 printf("\n\t 3 to display : ");  

 printf("\n\t 4 to exit from main : ");  

 printf("\nEnter your choice : ");  

 scanf("%d",&chc);  



 

      

   

  switch(chc)  

  {  

   case 1:  

    create();  

   break;  

     

    case 2:  

    del();  

    break;  

   

    case 3:  

    display();  

    break;  

   

    case 4:  

    return 1;  

      

   default:  

     printf("\nInvalid choice :");  

   }  

 }while(1);  

  

 return 0;  

}  

void create()  

{  

 node *newnode;  

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



 

      

 printf("\nEnter the node value : ");  

 scanf("%d",&newnode->info);  

 newnode->next=NULL;  

 if(rear==NULL)  

 front=rear=newnode;  

 else  

 {  

  rear->next=newnode;  

  rear=newnode;  

 }  

   

 rear->next=front;  

}  

void del()  

{  

 temp=front;  

 if(front==NULL)  

  printf("\nUnderflow :");  

 else  

 {  

  if(front==rear)  

  {  

   printf("\n%d",front->info);  

   front=rear=NULL;  

  }  

  else  

  {  

   printf("\n%d",front->info);  

   front=front->next;  



 

      

   rear->next=front;  

  }  

   

 temp->next=NULL;  

 free(temp);  

 }  

}  

void display()  

{  

 temp=front;  

 if(front==NULL)  

  printf("\nEmpty");  

 else  

 {  

  printf("\n");  

  for(;temp!=rear;temp=temp->next)  

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

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

 }  

} 

 

QUEUE OPERATIONS  

1.Insert element to queue  

2.Delete element from queue  

3.Display  elements of queue  

4.Quit  

Enter your choice : 3  

 

 



 

      

 



 

      

Queue (its operations) using  pointers 

#define true 1  

#define false 0  

#include<stdio.h>  

#include<stdlib.h>  

struct q_point  

{  

  int ele;  

  struct q_point* n;  

};  

 

struct q_point *f_ptr = NULL;  

 

int e_que(void);  

void add_ele(int);  

int rem_ele(void);  

void show_ele();  

 

/*main function*/  

int main()  

{  

  int ele,choice,j;  

  while(1)  

  {  

    printf("\n\n****IMPLEMENTATION OF QUEUE USING POINTERS****\n");  

    printf("==============================================");  

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

    printf("==============================================");  

    printf("\n\t[1] To insert an element");  



 

      

    printf("\n\t[2] To remove an element");  

    printf("\n\t[3] To display all the elements");  

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

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

    scanf("%d", &choice);  

    switch(choice)  

    {  

      case 1:  

       printf("\n\tElement to be inserted:");  

 scanf("%d",&ele);  

 add_ele(ele);  

 break;  

      case 2:  

       if(!e_que())  

 {  

   j=rem_ele();  

   printf("\n\t%d is removed from the queue",j);  

 }  

 else  

 {  

   printf("\n\tQueue is Empty.");  

   }  

 break;  

      case 3:  

 show_ele();  

 break;  

      case 4:  

 exit(1);  

 break;  



 

      

      default:  

 printf("\n\tInvalid choice.");  

 break;  

    }  

  }  

}  

 

/* Function to check if the queue is empty*/  

int e_que(void)  

{  

  if(f_ptr==NULL)  

  return true;  

  return false;  

}  

/* Function to add an element to the queue*/  

void add_ele(int ele)  

{  

  struct q_point *queue = (struct q_point*)malloc(sizeof(struct q_point));  

  queue->ele = ele;  

  queue->n = NULL;  

  if(f_ptr==NULL)  

    f_ptr = queue;  

  else  

  {  

    struct q_point* ptr;  

    ptr = f_ptr;  

    for(ptr=f_ptr ;ptr->n!=NULL; ptr=ptr->n);  

      ptr->n = queue;  

  }  



 

      

}  

 

/* Function to remove an element from the queue*/  

int rem_ele()  

{  

  struct q_point* queue=NULL;  

  if(e_que()==false)  

  {  

    int j = f_ptr->ele;  

    queue=f_ptr;  

    f_ptr = f_ptr->n;  

    free (queue);  

    return j;  

  }  

  else  

  {  

    printf("\n\tQueue is empty.");  

    return -9999;  

  }  

}  

/* Function to display the queue*/  

void show_ele()  

{  

  struct q_point *ptr=NULL;  

  ptr=f_ptr;  

  if(e_que())  

  {  

    printf("\n\tQUEUE is Empty.");  

    return;  



 

      

  }  

  else  

  {  

    printf("\n\tElements present in Queue are:\n\t");  

    while(ptr!=NULL)  

    {  

      printf("%d\t",ptr->ele);  

      ptr=ptr->n;  

    }  

  }  

} 

 

OUTPUT 

****IMPLEMENTATION OF QUEUE USING POINTERS****  

==============================================  

    MENU  

==============================================  

 [1] To insert an element  

 [2] To remove an element  

 [3] To display all the elements  

 [4] Exit  

 

 Enter your choice:3  

 



 

      

6. Write a program that implements the following sorting methods to sort a given 

list of integers  

in ascending order  

i) Bubble sort  ii) Selection sort   iii) Insertion sort  

 

(a)BUBBLE SORT 

 

#include<stdio.h>  

int  main()  

{  

int a[100], n,i,j, t;  

printf("enter no of elements\n");  

scanf("%d",&n);  

printf("enter elements one by one\n");  

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

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

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

 {  

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

    {  

       if(a[i]>a[j])  

       {  

          t=a[i];  

          a[i]=a[j];  

           a[j]=t;  

        }  

     }  

  }  



 

      

printf("the sorted elements in ascending order are\n");  

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

printf("%d\n",a[i]);  

return 0;  

} 

 

OUTPUT 

enter no of elements  

10  

enter elements one by one  

25  

12  

1  

68  

53  

45  

17  

34  

62  

78  

the sorted elements in ascending order are  

1  

12  

17  

25  

34  

45  

53  

62  



 

      

68  

78  

 

 

 



 

      

b) SELECTION SORT 

 

#include<stdio.h>  

 int main()  

{  

int s,i,j,temp,a[20];  

 printf("Enter no of elements: ");  

scanf("%d",&s);  

printf("Enter %d elements: ",s);  

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

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

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

{  

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

{  

if(a[i]>a[j])  

{  

temp=a[i];  

a[i]=a[j];  

a[j]=temp;  

}  

}  

}  

printf(" the sorted elements in ascending order are ");  

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

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

 return 0;  

}  

 



 

      

OUTPUT: 

Enter total elements: 5  

Enter 5 elements: 25  

10  

68  

1  

7  

the sorted elements in ascending order are:  1 7 10 25 68 

 

 

 



 

      

C) INSERTION SORT 
 

#include<stdio.h>  

int main() 

{ 

int i,j,s,temp,a[20];  

printf("Enter no of elements: ");  

scanf("%d",&s); 

printf("Enter %d elements: ",s);  

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

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

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

{ 

temp=a[i]; j=i-1; 

while((temp<a[j])&&(j>=0)) 

{ 

a[j+1]=a[j];  

j=j-1; 

} 

a[j+1]=temp; 

} 

printf(" the sorted elements in ascending order are "); 

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

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

return 0; 

} 

 

 

OUTPUT 



 

      

Enter no of elements: 10  

Enter 10 elements: 25  

1  

0  

36  

14  

85  

73  

52  

19  

8  

the sorted elements in ascending order are  0 1 8 14 19 25 36 52 73 85 

 



 

      

7. Write a program that use both recursive and non-recursive functions to perform 

the following searching operations for a Key value in a given list of integers:  

i) Linear search  ii) Binary search  

RECURSIVE  LINEAR SEARCH  
#include<stdio.h>  

int lin_search(int[],int,int);  

int main()  

{  

int a[100],n,i,ele;  

printf("Enter no of elements");  

scanf("%d",&n);  

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

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

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

 printf("The array elements");  

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

printf("%4d",a[i]);  

printf("\nEnter element to search");  

scanf("%d",&ele);  

 i=lin_search(a,n-1,ele);  

 if(i!=-1)  

 printf("\nThe element %d found at %d location",ele,i+1);  

else  

 printf("\nThe element %d is not found",ele);  

 return 0;  

}  

int lin_search(int x[100],int n,int ele)  

{  

if(n<=0)  



 

      

 return -1;  

 if(x[n]==ele)  

 return n;  

 else  

 return lin_search(x,n-1,ele);  

} 

OUTPUT 
Enter no of elements 5  
Enter 5 elements25  
36  
45  
58  
96  
The array elements  25  36  45  58  96  
Enter element to search45 
The element 45 found at 3 location 



 

      

NON RECURSIVE LINEAR SEARCH 
 

#include <stdio.h>  

#include<stdlib.h>  

int main()  

{  

int key;  

int n;  

int i,a[n];  

printf("\n Enter the size of the array : ");  

scanf("%d", &n);  

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

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

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

printf("\n Enter a value to be searched : ");  

scanf("%d", &key);  

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

 if(key == a[i])  

{  

printf("Key value is found at position %d \n",i+1);  

 exit(0);  

}  

printf("\n Given key is not found in the list");  

return 0;  

}  

OUTPUT 
Enter the size of the array : 8  
Enter 8 integers : 
45  
63  
85  
12  



 

      

74  
95  
4  
6  
 
 Enter a value to be searched : 63  
Key value is found at position 2  
 



 

      

RECURSIVE BINARY SEARCH 

 

#include<stdio.h>  

void binary_search(int [], int, int, int);  

 int main()  

{  

    int key, size, i;  

    int list[25];  

    printf("Enter size of a list:");  

    scanf("%d", &size);  

    printf("Enter elements\n");  

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

    {  

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

    }  

    printf("\n");  

    printf("Enter key to search\n");  

    scanf("%d", &key);  

    binary_search(list, 0, size, key);  

}  

void binary_search(int list[], int lo, int hi, int key)  

{  

    int mid;  

    if (lo > hi)  

    {  

        printf("Key not found\n");  

        return;  

    }  

    mid=(lo+hi)/2;  



 

      

    if (list[mid] == key)  

    {  

       printf("Key found\ at %d n",mid+1);  

    }  

    else if (list[mid] > key)  

    {  

        binary_search(list, lo, mid-1, key);  

    }  

    else if (list[mid] < key)  

   {  

        binary_search(list, mid+1, hi, key);  

    }  

 

} 

OUTPUT: 

 

Enter size of a list:6  

Enter elements  

12  

15  

28  

47  

69  

89  

 

Enter key to search  

56  

Key not found  

 



 

      

Enter size of a list:5  

Enter elements  

10  

15  

25  

35  

45  

 

Enter key to search  

15  

Key found at 2 

 

 



 

      

NON RECURSIVE BINARY SEARCH 

 

 

#include<stdio.h>  
int main()  
{  
 int a[20], i, n, key, low, high, mid;  
printf("enter no of elelments");  
scanf("%d",&n);  
 printf("Enter the array elements in ascending order");  
 for(i=0;i<n;i++)  
 {  
  scanf("%d",&a[i]);  
 }  
 printf("Enter the key element\n");  
 scanf("%d",&key);  
 low=0;  
 high=n-1;  
 while(high>=low)  
 {  
  mid=(low+high)/2;  
  if(key == a[mid])  
   break;  
  else  
  {  
   if(key > a[mid])  
    low = mid+1;  
   else  
    high = mid-1;  
  }  
 }  
 if(key == a[mid])  
  printf("The key element is found at location %d", mid+1);  
 else  
  printf("the key element is not found");  
 return 0;  
} 
  



 

      

OUTPUT 
enter no of elelments10  
Enter the array elements in ascending order10  
25  
36  
45  
58  
69  
75  
89  
92  
120  
Enter the key element  
75  
The key element is found at location 7 
 

 



 

      

8. Write a program to implement the tree traversal methods.  

 

TREE TRAVERSALS 

#include <stdio.h>  

#include <stdlib.h>  

 

typedef struct BST  

{  

    int data;  

    struct BST *left;  

    struct BST *right;  

} node;  

 

node *create();  

void insert(node *, node *);  

void preorder(node *);  

void postorder(node *);  

void inorder(node *);  

 

int main()  

{  

    int ch;  

    node *root = NULL, *temp, *current;  

    printf("\nEnter the number of Nodes you want :\t");  

    scanf("%d", &ch);  

    printf("\nEnter %d Nodes data :\n", ch);  

    do  

    {  

        temp = create();  



 

      

        if (root == NULL)  

            root = temp;  

        else  

            insert(root, temp);  

        ch--;  

 

    } while (ch != 0);  

 

    printf("\nPreorder Traversal\n");  

    preorder(root);  

 

    printf("\nInorder Traversal\n");  

    inorder(root);  

 

    printf("\nPostorder Traversal\n");  

    postorder(root);  

 

    printf("\n");  

 

    return 0;  

}  

 

node *create()  

{  

    node *temp;  

 

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

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

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



 

      

    return temp;  

}  

 

void insert(node *root, node *temp)  

{  

    if (root == NULL)  

    {  

        root = temp;  

    }  

    else  

    {  

 

        if (temp->data < root->data)  

        {  

            if (root->left != NULL)  

                insert(root->left, temp);  

            else  

                root->left = temp;  

        }  

 

        if (temp->data > root->data)  

        {  

            if (root->right != NULL)  

                insert(root->right, temp);  

            else  

                root->right = temp;  

        }  

    }  

}  



 

      

 

void preorder(node *root)  

{  

    if (root != NULL)  

    {  

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

        preorder(root->left);  

        preorder(root->right);  

    }  

}  

 

void postorder(node *root)  

{  

    if (root != NULL)  

    {  

        postorder(root->left);  

        postorder(root->right);  

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

    }  

}  

  

void inorder(node *root)  

{  

    if (root != NULL)  

    {  

        inorder(root->left);  

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

        inorder(root->right);  

    }  



 

      

} 

 

OUTPUT 

 

Enter the number of Nodes you want : 8  

 

Enter 8 Nodes data :  

25  

63  

98  

78  

45  

100  

2  

84  

 

Preorder Traversal  

25  2  63  45  98  78  84  100    

Inorder Traversal  

2  25  45  63  78  84  98  100    

Postorder Traversal  

2  45  84  78  100  98  63  25   



 

      

9. Write a program to implement the graph traversal methods. 

 

#include<stdio.h>  

 

int q[20],top=-1,front=-1,rear=-1,a[20][20],vis[20],stack[20];  

int delete();  

void add(int item);  

void bfs(int s,int n);  

void dfs(int s,int n);  

void push(int item);  

int pop();  

void main()  

{  

int n,i,s,ch,j;  

char c,dummy;  

printf("ENTER THE NUMBER VERTICES ");  

scanf("%d",&n);  

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

{  

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

{  

printf("ENTER 1 IF %d HAS A NODE WITH %d ELSE 0 ",i,j);  

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

}  

}  

printf("THE ADJACENCY MATRIX IS\n");  

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

{  

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



 

      

{  

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

}  

printf("\n");  

}  

do  

{  

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

vis[i]=0;  

printf("\nMENU");  

printf("\n1.B.F.S");  

printf("\n2.D.F.S");  

printf("\nENTER YOUR CHOICE");  

scanf("%d",&ch);  

printf("ENTER THE SOURCE VERTEX :");  

scanf("%d",&s);  

switch(ch)  

{  

case 1:bfs(s,n);  

break;  

case 2:  

dfs(s,n);  

break;  

}  

printf("DO U WANT TO CONTINUE(Y/N) ? ");  

scanf("%c",&dummy);  

scanf("%c",&c);  

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

}  



 

      

 

 

//**************BFS(breadth-first search) code**************//  

void bfs(int s,int n)  

{  

int p,i;  

add(s);  

vis[s]=1;  

p=delete();  

if(p!=0)  

printf(" %d",p);  

while(p!=0)  

{  

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

if((a[p][i]!=0)&&(vis[i]==0))  

{  

add(i);  

vis[i]=1;  

}  

p=delete();  

if(p!=0)  

printf(" %d ",p);  

}  

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

if(vis[i]==0)  

bfs(i,n);  

}  

void add(int item)  

{  



 

      

if(rear==19)  

printf("QUEUE FULL");  

else  

{  

if(rear==-1)  

{  

q[++rear]=item;  

front++;  

}  

else  

q[++rear]=item;  

}  

}  

int delete()  

{  

int k;  

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

return(0);  

else  

{  

k=q[front++];  

return(k);  

}  

}  

//***************DFS(depth-first search) code******************//  

void dfs(int s,int n)  

{  

int i,k;  

push(s);  



 

      

vis[s]=1;  

k=pop();  

if(k!=0)  

printf(" %d ",k);  

while(k!=0)  

{  

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

if((a[k][i]!=0)&&(vis[i]==0))  

{  

push(i);  

vis[i]=1;  

}  

k=pop();  

if(k!=0)  

printf(" %d ",k);  

}  

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

if(vis[i]==0)  

dfs(i,n);  

}  

void push(int item)  

{  

if(top==19)  

printf("Stack overflow ");  

else  

stack[++top]=item;  

}  

int pop()  

{  



 

      

int k;  

if(top==-1)  

return(0);  

else  

{  

k=stack[top--];  

return(k);  

}  

} 

OUTPUT: 

ENTER THE NUMBER VERTICES 3  

ENTER 1 IF 1 HAS A NODE WITH 1 ELSE 0 0  

ENTER 1 IF 1 HAS A NODE WITH 2 ELSE 0 1  

ENTER 1 IF 1 HAS A NODE WITH 3 ELSE 0 1  

ENTER 1 IF 2 HAS A NODE WITH 1 ELSE 0 1  

ENTER 1 IF 2 HAS A NODE WITH 2 ELSE 0 1  

ENTER 1 IF 2 HAS A NODE WITH 3 ELSE 0 1  

ENTER 1 IF 3 HAS A NODE WITH 1 ELSE 0 0  

ENTER 1 IF 3 HAS A NODE WITH 2 ELSE 0 1  

ENTER 1 IF 3 HAS A NODE WITH 3 ELSE 0 0  

THE ADJACENCY MATRIX IS  

 0 1 1  

 1 1 1  

 0 1 0  

 

MENU  

1.B.F.S  

2.D.F.S  

ENTER YOUR CHOICE1  



 

      

ENTER THE SOURCE VERTEX :2  

 2 1  3 DO U WANT TO CONTINUE(Y/N) ? y  

 

MENU  

1.B.F.S  

2.D.F.S  

ENTER YOUR CHOICE2  

ENTER THE SOURCE VERTEX :2  

 2  3  1 DO U WANT TO CONTINUE(Y/N) ? n 

 

 
 
 
 
 
 
 
 
 


