EX.NO 4
Implement array-based circular queue and use it to simulate a 
DATE : 


producer-consumer problem

AIM:

To write a ‘C’ program to implement array-based circular queue and use it to simulate a producer-consumer problem.

ALGORITHM:

1. Include the necessary header files

2. Start the program

3. create and set the variables  

    front, rear, item, itemcount=0, size,count=0,MAXSIZE,cq[MAXSIZE]
4. Read the circular queue opeartion type
5. If  operation type is Insertion below steps are executed
a. Assign rear=rear%MAXSIZE

b. if front equal to (rear+1)%MAXSIZE then display queue is overflow

c. if front equal to -1 then assign front=rear=0 

d. Otherwise assign rear=(rear+1)%MAXSIZE and read queue data 

e. Assign cq[rear] as data.(i.e. cq[rear]=data) 

6. If operation type is Deletion below steps are executed
a. Check front=-1 then display queue is underflow.

b. Set temp as cq[front] (i.e. temp=ca[front]).

c. Check front equal to rear if it is true then assign front=rear=-1(Move the    front to begining)

d. Assign front=(front+1)%MAXSIZE.

7. Stop the program
PROGRAM:

#include <stdio.h>

#include <ctype.h>

#include <stdlib.h>

#define MAXSIZE 4

#include <conio.h>

#include <dos.h>

int cq[MAXSIZE];

int front,rear,item,itemcount=0,size,count=0;

void enqueue(int);

int dequeue();

void display();

void producer();

void consumer();

void main( )

{


front = -1;


rear = -1;


clrscr();


printf("Program for Producer Consumer problem using Circular Queue");


producer();

}

void enqueue(int item)

{


rear++;


rear=(rear%MAXSIZE);


if(front ==rear)


{



printf("\nCIRCULAR QUEUE FULL");



return;


}


else


{



cq[rear]=item;


}

}

int dequeue()

{


int a;


if(front == rear)


{



printf("\nCIRCULAR QUEUE EMPTY");



return(0);


}


else


{



front++;



front = front%MAXSIZE;



a=cq[front];



return(a);


}

}

void display()

{


printf("\n\nFront = %d Rear = %d ",front,rear);


printf("\nCircular Queue Display :");


if(front==rear)



printf("NULL");


else


{



int i=front+1;



while(1)



{




if(i==MAXSIZE)





i=0;




printf("%d\t",cq[i]);




if(i==rear)





break;




i++;



}


}

}

void producer()

{


printf("\nEnter the Number of items :");


scanf("%d",&size);


while(1)


{



printf("\n\nEnter the producer item :");



scanf("%d",&item);



count++;



itemcount=itemcount+1;



enqueue(item);



display();



if(count==size)



{




consumer();




break;



}



if(itemcount==3)




consumer();


}

}

void consumer()

{


while(1)


{



if(itemcount==0)




break;



display();



item=dequeue();



itemcount=itemcount-1;



printf("\n\nConsumed item :%d",item);



getch();


}

}

OUTPUT:

Program for Producer Consumer problem using Circular Queue

Enter the Number of items :5

Enter the producer item :1

Front = -1 Rear = 0

Circular Queue Display :1

Enter the producer item :2

Front = -1 Rear = 1

Circular Queue Display :1       2

Enter the producer item :3

Front = -1 Rear = 2

Circular Queue Display :1       2       3

Front = -1 Rear = 2

Circular Queue Display :1       2       3

Consumed item :1

Front = 0 Rear = 2

Circular Queue Display :2       3

Consumed item :2

Front = 1 Rear = 2

Circular Queue Display :3

Consumed item :3

Enter the producer item :4

Front = 2 Rear = 3

Circular Queue Display :4

Enter the producer item :5

Front = 2 Rear = 0

Circular Queue Display :4       5

Front = 2 Rear = 0

Circular Queue Display :4       5

Consumed item :4

Front = 3 Rear = 0

Circular Queue Display :5

Consumed item :5
RESULT:

The above program has been executed successfully and the output has been verified.
EX.NO 5 


Implement an expression tree and produce its 

DATE : 


pre-order, in-order and post-order traversals

AIM:

To write a ‘C’ program to implement an expression tree and produce its pre-order, in-order and post-order traversals.
ALGORITHM:

1. Start the program

2. Initialize and declare variables 

3. Enter the choice. Inorder / Preorder / Postorder
4.   If choice is  Inorder then

a. Traverse the left subtree in inorder.

b. Process the root node.

c. Traverse the right subtree in inorder.



  Evaluation of infix expression:

· if character exists to be read

    

  
a. if character is operand or (. push on the operandStack

    

  

b. else if character is operator

       



1. while the top of the operatorStack is not of smaller precedence than 
                                             this character     

       



2. pop from operatorStack

       



3. pop two operands from operandStack

       



4. store op1 op op2 on the operandStack back to 1

    

   
c. else if character is )

       



[do the same as b till you encounter )

· else // no more character left to read

    


a. pop operators till operator stack is not empty 

    


b. pop top 2 operands and push op1 op op2 on the operand stack





return the top value from operandStack
5.   If choice is Preorder then

a. Process the root node.

b. Traverse the left subtree in preorder.

c. Traverse the right subtree in preorder.


  Evaluation of prefix expression:


1) Read prefix string from right to left until there i s a data.


2) Repeat;



If char is operand add to prestack



If char is operator



-operand 1= pop prestack. -operand 2= pop prestack.



-result= value after applying operator between oper and 1 and operand 2.



-push the result into prestack.


3) pop prestack get required value.

6.   If choice is postorder then

a. Traverse the left subtree in postorder.

b. Traverse the right subtree in postorder.

c. Process the root node. 


Evaluation of postfix expression:


Let P is an expression written in postfix notation

 


1) STACK=empty stack.




2) Scan P from left to right and repeat step 3 and 4 for each symbol in P until 
                                     end of expression.




3) If an operand is encountered, push it on STACK.




4) If an operator x encountered then;





a) Operand 2= pop (STACK).





b) Operand 1= pop (STACK).





c) Value= operand1 x operand 2.

7. Print the Inorder / Preorder / Postorder traversal
8. Stop the process
PROGRAM:

#include<stdio.h>

#include<conio.h>

#include<stdlib.h>

#include<ctype.h>

void push(struct enode*);

struct enode* pop(void);

void infix(struct enode*);

void prefix(struct enode*);

void postfix(struct enode*);

char equation[25];

struct enode* stack[25];

int top = -1;

struct enode

{


char item;


struct enode* lchild;


struct enode* rchild;

}*root;

int main(void)

{


int count;


char ch;

    
printf("\n\nEnter equation in the form of postfix: ");


gets(equation);


printf("\nYou have entered: ");


puts(equation);


for(count = 0; equation[count] != '\0'; count++)


{

              ch=equation[count];

              if(isalpha(ch))

              {

                   
root = (struct enode*)malloc(sizeof(struct enode));

                    
root->item = ch;

                    root->rchild = NULL;

                    root->lchild = NULL;

                    push(root);

              }

              else if(ispunct(ch))

              {

                    root = (struct enode*)malloc(sizeof(struct enode));

                    root->item = ch;

                    root->rchild = pop();

                    root->lchild = pop();

                    push(root);

              }
  else

              {

                    printf("\nSorry unrecognized entry");

              }

 
}

   while(1)

   {

            printf("\nSelect the output form:\n 1) [i]nfix\n 2) p[r]efix\n 3) p[o]stfix \n 4) e[x]it\nEnter   

                      u r choice: ");

            ch = getche();

            printf("\n");

            switch(ch)

            {

                      case 'i':

                      printf("\nInorder representation of output is: ");

                      infix(stack[top]);

                      break;

                      case 'r':

                      printf("\nPreorder representation of output is: ");

                      prefix(stack[top]);

                      break;

                      case 'o':

                      printf("\nPostorder representation of output is: ");

                      postfix(stack[top]);

                      break;

                      case 'x':

                      printf("\nYou have pressed the button other than given choices");

                      exit(0);

                      default:

                      printf("\nENTER THE CORRECT OPTION");

           
}

    getch();

}

}

void infix(struct enode* root)

{

   
if(root->lchild != NULL)

 infix(root->lchild);

    
printf("%c", root->item);


if(root->rchild !=NULL)

 infix(root->rchild);

}

void prefix(struct enode* root)

{

        
printf("%c", root->item);


if(root->lchild != NULL) prefix(root->lchild);


if(root->rchild !=NULL) prefix(root->rchild);

}

void postfix(struct enode* root)

{


if(root->lchild != NULL) postfix(root->lchild);


if(root->rchild !=NULL) postfix(root->rchild);



printf("%c", root->item);

}

struct enode* pop(void)

{

return(stack[top--]);

}

void push(struct enode* root)

{


stack[++top] = root;

}

OUTPUT:

Enter equation in the form of postfix: ab+cde+**

You have entered: ab+cde+**

Select the output form:

 1) [i]nfix

 2) p[r]efix

 3) p[o]stfix

 4) e[x]it

Enter u r choice: i

Inorder representation of output is: a+b*c*d+e

Select the output form:

 1) [i]nfix

 2) p[r]efix

 3) p[o]stfix

 4) e[x]it

Enter u r choice: r

Preorder representation of output is: *+ab*c+de

Select the output form:

 1) [i]nfix

 2) p[r]efix

 3) p[o]stfix

 4) e[x]it

Enter u r choice: o

Postorder representation of output is: ab+cde+**

Select the output form:

 1) [i]nfix

 2) p[r]efix

 3) p[o]stfix

 4) e[x]it

Enter u r choice:x

RESULT:

The above program has been executed successfully and the output has been verified.
EX.NO 6


Implement binary search tree
DATE :




AIM:
To write a ‘C’ program to Implement binary search tree.

ALGORITHM:

1. Define the BST structure & read the choice to perform the operations

2. IF the choice is insert,

a. Create a node and assign input value in it.

b. Make its left and right child pointer as NULL.

c. If the inserted value is less than the root,then place it in the left subtree.

d. Else,place it in the right subtree.

3. If choice is findmin,

a. Traverse the left subtree.

b. Last value in the left subtree is the minimum value.

4. If choice is findmax,

a. Traverse the right subtree.

b. Last value in the right subtree is the maximum value.

5.If choice is find,

a. Read the element to be searched.

b. If the search element is less than root value,continue the search in the left subtree

c. If the search element is greater than root value,continue the search in the right subtree

d. If search element found,then display “Element Found”.

6. If choice is display,then display all elements in BST from root to leaves.

7. Terminate the program execution.
PROGRAM:

#include<stdio.h>

#include<conio.h>

#include<process.h>

#include<alloc.h>

struct tree

{

int data;

struct tree *lchild;

struct tree *rchild;

}*t,*temp;

int element;

void inorder(struct tree *);

void preorder(struct tree *);

void postorder(struct tree *);

struct tree * create(struct tree *, int);

struct tree * find(struct tree *, int);

struct tree * insert(struct tree *, int);

struct tree * del(struct tree *, int);

struct tree * findmin(struct tree *);

struct tree * findmax(struct tree *);

void main()

{

int ch;

do

{

printf("\n\t\t\tBINARY SEARCH TREE");

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

printf("\nMain Menu\n");

printf("\n1.Create\n2.Insert\n3.Delete\n4.Find\n5.FindMin\n6.FindMax");

printf("\n7.Inorder\n8.Preorder\n9.Postorder\n10.Exit\n");

printf("\nEnter ur choice :");

scanf("%d",&ch);

switch(ch)

{

case 1:

printf("\nEnter the data:");

scanf("%d",&element);

t=create(t,element);

inorder(t);

break;

case 2:

printf("\nEnter the data:");

scanf("%d",&element);

t=insert(t,element);

inorder(t);

break;

case 3:

printf("\nEnter the data:");

scanf("%d",&element);

t=del(t,element);

inorder(t);

break;

case 4:

printf("\nEnter the data:");

scanf("%d",&element);

temp=find(t,element);

if(temp->data==element)

printf("\nElement %d is at %d",element,temp);

else

printf("\nElement is not found");

break;

case 5:

temp=findmin(t);

printf("\nMax element=%d",temp->data);

break;

case 6:

temp=findmax(t);

printf("\nMax element=%d",temp->data);

break;

case 7:

inorder(t);

break;

case 8:

preorder(t);

break;


case 9:

postorder(t);

break;

case 10:

exit(0);

}

}while(ch<=10);

}

struct tree * create(struct tree *t, int element)

{

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

t->data=element;

t->lchild=NULL;

t->rchild=NULL;

return t;

}

struct tree * find(struct tree *t, int element)

{

if(t==NULL)

return NULL;

if(element<t->data)

return(find(t->lchild,element));

else

if(element>t->data)

return(find(t->rchild,element));

else

return t;

}

struct tree *findmin(struct tree *t)

{

if(t==NULL)

return NULL;

else

if(t->lchild==NULL)

return t;

else

return(findmin(t->lchild));

}

struct tree *findmax(struct tree *t)

{

if(t!=NULL)

{

while(t->rchild!=NULL)

t=t->rchild;

}

return t;

}

struct tree *insert(struct tree *t,int element)

{

if(t==NULL)

{

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

t->data=element;

t->lchild=NULL;

t->rchild=NULL;

return t;

}

else

{

if(element<t->data)

{

t->lchild=insert(t->lchild,element);

}

else

if(element>t->data)

{

t->rchild=insert(t->rchild,element);

}

else

if(element==t->data)

{

printf("element already present\n");

}

return t;

}

}

struct tree * del(struct tree *t, int element)

{

if(t==NULL)

printf("element not found\n");

else

if(element<t->data)

t->lchild=del(t->lchild,element);

else

if(element>t->data)

t->rchild=del(t->rchild,element);

else

if(t->lchild&&t->rchild)

{

temp=findmin(t->rchild);

t->data=temp->data;

t->rchild=del(t->rchild,t->data);

}

else


{

temp=t;

if(t->lchild==NULL)

t=t->rchild;

else

if(t->rchild==NULL)

t=t->lchild;

free(temp);

}

return t;

}

void inorder(struct tree *t)

{

if(t==NULL)

return;

else

{

inorder(t->lchild);

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

inorder(t->rchild);

}

}

void preorder(struct tree *t)

{

if(t==NULL)

return;

else

{

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

preorder(t->lchild);

preorder(t->rchild);

}

}

void postorder(struct tree *t)

{

if(t==NULL)

return;

else

{

postorder(t->lchild);

postorder(t->rchild);

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

}

}

OUTPUT:

BINARY SEARCH TREE

                        ****** ****** ****

Main Menu

1.Create

2.Insert

3.Delete

4.Find

5.FindMin

6.FindMax

7.Inorder

8.Preorder

9.Postorder

10.Exit

Enter ur choice :1

Enter the data:10

        10

                        BINARY SEARCH TREE

                        ****** ****** ****

Main Menu

1.Create

2.Insert

3.Delete

4.Find

5.FindMin

6.FindMax

7.Inorder

8.Preorder

9.Postorder

10.Exit

Enter ur choice :2

Enter the data:20

        10      20

                        BINARY SEARCH TREE

                        ****** ****** ****

Main Menu

1.Create

2.Insert

3.Delete

4.Find

5.FindMin

6.FindMax

7.Inorder

8.Preorder

9.Postorder

10.Exit

Enter ur choice :2

Enter the data:30

        10      20      30

                        BINARY SEARCH TREE

                        ****** ****** ****

Main Menu

1.Create

2.Insert

3.Delete

4.Find

5.FindMin

6.FindMax

7.Inorder

8.Preorder

9.Postorder

10.Exit

Enter ur choice :2

Enter the data:25

        10      20      25      30

                        BINARY SEARCH TREE

                        ****** ****** ****

Main Menu

1.Create

2.Insert

3.Delete

4.Find

5.FindMin

6.FindMax

7.Inorder

8.Preorder

9.Postorder

10.Exit

Enter ur choice :4

Enter the data:25

Element 25 is at 2216

                        BINARY SEARCH TREE

                        ****** ****** ****

Main Menu

1.Create

2.Insert

3.Delete

4.Find

5.FindMin

6.FindMax

7.Inorder

8.Preorder

9.Postorder

10.Exit

Enter ur choice :5

Max element=10

                        BINARY SEARCH TREE

                        ****** ****** ****

Main Menu

1.Create

2.Insert

3.Delete

4.Find

5.FindMin

6.FindMax

7.Inorder

8.Preorder

9.Postorder

10.Exit

Enter ur choice :6

Max element=30

                        BINARY SEARCH TREE

                        ****** ****** ****

Main Menu

1.Create

2.Insert

3.Delete

4.Find

5.FindMin

6.FindMax

7.Inorder

8.Preorder

9.Postorder

10.Exit

Enter ur choice :7

        10      20      25      30

                        BINARY SEARCH TREE

                        ****** ****** ****

Main Menu

1.Create

2.Insert

3.Delete

4.Find

5.FindMin

6.FindMax

7.Inorder

8.Preorder

9.Postorder

10.Exit

Enter ur choice :8

        10      20      30      25

                        BINARY SEARCH TREE

                        ****** ****** ****

Main Menu

1.Create

2.Insert

3.Delete

4.Find

5.FindMin

6.FindMax

7.Inorder

8.Preorder

9.Postorder

10.Exit

Enter ur choice :9

        25      30      20      10

                        BINARY SEARCH TREE

                        ****** ****** ****

Main Menu

1.Create

2.Insert

3.Delete

4.Find

5.FindMin

6.FindMax

7.Inorder

8.Preorder

9.Postorder

10.Exit

Enter ur choice :3

Enter the data:10

        20      25      30

                        BINARY SEARCH TREE

                        ****** ****** ****

Main Menu

1.Create

2.Insert

3.Delete

4.Find

5.FindMin

6.FindMax

7.Inorder

8.Preorder

9.Postorder

10.Exit

Enter ur choice :10

RESULT:

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

EX.NO 7

Implement priority queue using heaps
DATE :





AIM:

To write a ‘C’ program to implement priority queue using heaps.

ALGORITHM:

1. Start the program

2. Declare the variables with structure mode
3. Initialize the priority queue using initialize() function and fix the size of queue based on that we allocate size of the heap nodes using malloc().
4. Added a new item and its priority in the queue by using insert()function before that checks if priority queue is full or not using isFull().
5. Delete a minimum item from a queue by using deleteMin() function
6. When we call deleteMin() function it checks the priority queue is empty or not using isEmpty() after which it searches the item to be deleted based on priority level and returns minimum element from the priority queue
7. Display the item in queue by using display() function
8. Stop the program.

PROGRAM:

#include<iostream.h>

#include<conio.h>

#include<stdio.h>

#include<stdlib.h>

#include<process.h>

struct heapnode

{


int capacity;


int size;


int *elements;

};

int isFull(struct heapnode *h)

{


if(h->capacity==h->size)



return 1;


else



return 0;

}

int isEmpty(struct heapnode *h)

{


if(h->size==0)



return 1;


else



return 0;

}

void display(struct heapnode *h)

{


printf("\nPriority Queue Display :");


if(isEmpty(h))


{



printf("\nPriority queue is empty");



return;


}


else


for(int i=1;i<=h->size;i++)



printf("%d\t",h->elements[i]);

}

struct heapnode * initialize()

{


struct heapnode *t;


int maxelements;


printf("\nEnter the Size of the Priority queue :");


scanf("%d",&maxelements);


if(maxelements<5)


{



printf("Priority queue size is to small");



getch();



exit(0);


}


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


if(t==NULL)


{



printf("out of space!");



getch();



exit(0);


}


t->elements=(int *)malloc((maxelements+1)*sizeof(int));


if(t->elements==NULL)


{



printf("Out of space");



getch();



exit(0);


}


t->capacity=maxelements;


t->size=0;


t->elements=0;


return t;

}

void insert(int x,struct heapnode *h)

{


int i;


if(isFull(h))


{



printf("Priority queue is full");



return;


}


for(i=++h->size;h->elements[i/2]>x;i/=2)



h->elements[i]=h->elements[i/2];


h->elements[i]=x;

}

int deleteMin(struct heapnode *h)

{


int i,child;


int MinElement,LastElement;


if(isEmpty(h))


{



printf("Priority queue is empty");



return 0;


}


MinElement=h->elements[1];


LastElement=h->elements[h->size--];


for(i=1;i*2<=h->size;i=child)


{



child=i*2;



if(child!=h->size&&h->elements[child+1]<h->elements[child])




child++;



if(LastElement>h->elements[child])




h->elements[i]=h->elements[child];



else




break;


}


h->elements[i]=LastElement;


return MinElement;

}

void main()

{


int ch,ins,del;


struct heapnode *h;


clrscr();


printf("\nPriority Queue using Heap");


h=initialize();


while(1)


{



printf("\n1. Insert\n2. DeleteMin\n3. Display\n4. Exit");



printf("\nEnter u r choice :");



scanf("%d",&ch);



switch(ch)



{




case 1:





printf("\nEnter the element:");





scanf("%d",&ins);





insert(ins,h);





break;




case 2:





del=deleteMin(h);





printf("\nDeleted element is %d",del);





getch();





break;




case 3:





display(h);





getch();





break;




case 4:





exit(0);



}


}

}

OUTPUT:

Priority Queue using Heap

Enter the Size of the Priority queue :14

1. Insert

2. DeleteMin

3. Display

4. Exit

Enter u r choice :1

Enter the element:10

1. Insert

2. DeleteMin

3. Display

4. Exit

Enter u r choice :1

Enter the element:34

1. Insert

2. DeleteMin

3. Display

4. Exit

Enter u r choice :1

Enter the element:24

1. Insert

2. DeleteMin

3. Display

4. Exit

Enter u r choice :1

Enter the element:67

1. Insert

2. DeleteMin

3. Display

4. Exit

Enter u r choice :3

Priority Queue Display :10      34      24      67

1. Insert

2. DeleteMin

3. Display

4. Exit

Enter u r choice :2

Deleted element is 10

1. Insert

2. DeleteMin

3. Display

4. Exit

Enter u r choice :2

Deleted element is 24

1. Insert

2. DeleteMin

3. Display

4. Exit

Enter u r choice :3

Priority Queue Display :34      67

1. Insert

2. DeleteMin

3. Display

4. Exit

Enter u r choice :4

RESULT:

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