1. PROGRAM TO IMPLEMENT DYNAMIC ARRAY AND PERFORM OPERATIONS:

TRAVERSING, SEARCHING, INSERTING AND DELETING ON ARRAY.

//array implementation

#include<stdio.h>

#include<stdlib.h>

#include<conio.h>

 int main()

{


int *a;


int cy=1;


int ch,n,i,ele,pos,dl,pd,it,flag,beg,last,mid,item;


printf("Enter no of elements:");


scanf("%d",&n);


a=(int*)malloc(n*sizeof(int));


printf("Enter array:\n");


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


{



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


}


while(cy==1)


{



printf("\n\n\tMENU:\n1. Traversing\n2. Insertion\n3. Deletion\n4. Linear Search\n5. Binary search(for sorted array)\n Enter choice(1-5):");



scanf("%d",&ch);



switch(ch)



{




case 1: printf("Printing entered array alongwith their index number\n");





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





{






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





}





printf("\n");





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





{






printf("(%d)\t",i);





}





break;




case 2: printf("Enter the element to be inserted: ");





scanf("%d",&ele);





printf("\nNow enter the position: ");





scanf("%d",&pos);





if(pos<n)





{






for(i=n;i>=(pos-1);i--)






{







a[i+1]=a[i];






}





a[pos-1]=ele;





}





else





{






a[n]=ele;





}





printf("Element has been successfully entered and now array is:\n");





n=n+1;

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





{






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





}





break;




case 3: printf("Enter the element to be deleted: ");





scanf("%d",&dl);





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





{

                    if(a[i]==dl)

                    {

                                pd=i+1;

                    }

                }               





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





{






a[i]=a[i+1];





}





printf("Element has been successfully deleted and now array is:\n");





n=n-1;

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





{






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





}





break;




case 4 : printf("Enter the element to be searched: ");





scanf("%d",&it);





flag=0;





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





{






if(a[i]==it)






{







flag=1;







printf("Item has been found and its position is %d",(i+1));






}





}





if(flag==0)





{






printf("\nElement not found");





}





break;




case 5: printf(("Enter the element to be searched: ");





scanf("%d",&item);





beg=0;





last=n-1;





mid=(beg+last)/2;

                  while( beg <= last )

                  {

                    if ( a[mid] < item )

                    {

                    beg = mid + 1;    

                    }

                    else if ( a[mid] == item ) 

                    {

                     printf("%d found at location %d.\n", it, mid+1);

                     break;

                     }

                    else

                    {

                    last = mid - 1;

                    mid = (beg + last)/2;

                    }

                  }

                  if ( beg > last )

                  printf("Not found! %d is not present in the list.\n", item);





break;



}



printf("\nWant to continue(1/0):");



scanf("%d",&cy);


}

getch();

return 0;

}
OUTPUT:
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2. STORE A TWO D ARRAY IN MEMORY AND CHECK WHETHER IT IS STORED AS ROW MEASURE OR COLUMN MEASURE
CODING:

#include<stdio.h>

#include<conio.h>

void main ()

{
clrscr();

int a[3][3];

int i, j, b;
int *p1,p2;
printf("\nEnter the values of element in the array \n");

for(i=0;i<3;i++)

{

for(j=0;j<3;j++)

{

printf("Enter the value in the element a[%d][%d]",i,j);

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

}

}

printf("\n the array element are:");

for(i=0;i<3;i++)

{

printf("\n");

for(j=0;j<3;j++)

{

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

  }

}
p1=&a[0][0];

p2=a[0][1];
printf("\nCOMPARISON THROUGH ADDRESS ");

if(p1 == (p2- 1))

printf("\nROW MAJOR FORM");

else

printf("\nCOLUMN MAJOR FORM");

getch();

}
OUTPUT FOR STORING 2D ARRAY & CHECKING ITS SORAGE FORM( ROW OR COLUMN):
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3. GENERATE A TRY DIAGONAL SPARSE MATRIX, STORE IT MEMORY AND DERIVE A FORMULA FOR ITS ADDRESS RETRIEVAL
#include<stdio.h>

#include<conio.h>

void main()

{

int a[10];

int i,j;

int *p;

clrscr();

printf("\nEnter the values of element in the sparse tridiagonal matrix \n");

for (i=0;i<10;i++)

{

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

}

printf("\nSprarse Matrix Is\n");

for(i=0;i<4;i++)

{

for(j=0;j<4;j++)

{

if(j==i)

printf(" %d",a[(2*i)+j]);

else if(j==i-1)

printf(" %d",a[(2*i)+j]);

else if(j==i+1)

printf(" %d",a[(2*i)+j]);

else

printf(" 0");

}

printf("\n");

}

p=a;

printf("\nThe address of element a[0][0] is %u ",p);

printf("\nEnter the index of element you want to get address[i][j]:");

scanf("%d %d",&i,&j);

printf("\nThe address of element a[%d][%d] is %u ",i,j,p+((2*i)+j));

getch();
}
OUTPUT FOR ADDRESS RETRIEVAL OF SPARSE MATRIX:
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4. GENERATE THE LOWER AND UPPER SPARSE MATRIX USING FOR LOOP AND STORE IT IN TWO ONE-RAY. DERIVE A FORMULA FOR ITS ADDRESS RETRIEVAL:
#include<conio.h>

#include<stdio.h>

void main()

{

 int a[4][4],b[10],i,j,ch,k=0;

 clrscr();

 printf("Do u want to enter upper triangular (press 1) or \nlower triangular(press 2) :");

 scanf("%d",&ch);

 printf("\n\nEnter the elements of the array : \n\n");

 /* for upper matrix*/

 if(ch==1)

 {

  for(i=0;i<4;i++)

   for(j=0;j<4;j++)

   {

    if(i>=j)

    {

     printf("Enter the value of element a[%d][%d] : ",i,j);

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

    }

    else

     a[i][j]=0;

   }

/*for column major storage in 1-D array*/

for(j=0,k=0;j<4;j++)

   for(i=0;i<4;i++)

    if(i>=j)

    {

     b[k]=a[i][j];

     k++;

    }

 }

/* for lower matrix*/

if(ch==2)

 {

  for(i=0;i<4;i++)

   for(j=0;j<4;j++)

   {

    if(j>=i)

    {

     printf("Enter the value of element a[%d][%d] : ",i,j);

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

    }

    else

     a[i][j]=0;

   }

/*for column major storage in 1-D array*/

  for(j=0,k=0;j<4;j++)

   for(i=0;i<4;i++)

     if(j>=i)

    {

     b[k]=a[i][j];

     k++;

    }

 }

 printf("\n\nYour 2-D array is : \n\n");

 for(i=0;i<4;i++)

 {

  for(j=0;j<4;j++)

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

  printf("\n\n");

 }

 printf("\n\nYour 1-D array is : \n\n");

 for(k=0;k<10;k++)

  printf("  %d ",b[k]);

 printf("Enter the index of the non zero element of a[i][j]: ");

 scanf("%d %d",&i,&j);

 /*for address manupulation */

 if(ch==1)

 {

  printf("FOR UPPERCASE MATRIX ONLY\n");

  printf("\nBase address is : %u\n",b);

  printf("The address of the element is : %u " ,b+(((j*(9-i))/2)+i-j+1));

 }

 getch();

}
OUTPUT FOR UPPER AND LOWER SPARSE MATRIX:
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5. PROGRAM TO IMPLEMENT STACK IN ARRAY

#include<stdio.h>

#include<conio.h>

#include<process.h>

int stack[10];

static int top=-1;

void push()

{


if(top==9)


{


printf("\nOVERFLOW");


exit(0);


}


else


{


top++;


printf("\nenter the element: ");


scanf("%d",&stack[top]);


}

}

void pop()

{


if(top==-1)


{


printf("UNDERFLOW");


exit(0);


}


else


{


printf("The deleted element is: %d  ",stack[top]);


stack[top]=NULL;


top--;


}

}

main()

{

clrscr();

int ch;

int cha=1;

int chaa=1;

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

while(1)

{

printf("\nEnter your choice from MENU:");

scanf("%d",&ch);

switch(ch)

{

case 1:while(cha==1)

       {

       push();

       printf("do you wish to continue?(1/0):");

       scanf("%d",&cha);

       }

       break;

case 2: while(chaa==1)


 {

       pop();

       printf("do you wish to continue?(1/0):");

       scanf("%d",&chaa);

       }

       break;

case 3: printf("\nThe STACK is:\n");

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


{



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


}

    break;

 case 4: exit(0);

}

getch();

}

}

OUTPUT:
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6. PROGRAM TO IMPLEMENT QUEUE IN ARRAY 

# include <stdio.h>

#include<conio.h>
#include<process.h>
# define SIZE 10

int arr[ SIZE ], front = -1, rear = -1, i ;

void enqueue() ;

void dequeue() ;

void display() ;

int main()

{

    int ch,ch1=1 ;

    int ch2=1;

    clrscr();

  printf("\n\tMENU\n[1].ENQUEUE\n[2].DEQUEUE\n[3].Display\n[4].Exit\n") ;

    do


{


    printf( "Enter your choice from MENU [1-4] : " ) ;


    scanf( "%d", &ch ) ;


    switch ( ch )



{



case 1 :while(ch1==1)





{



    


enqueue() ;



    


printf("\nWant to enter more...(1/0)");



    


scanf("%d",&ch1);



    

}



    

break ;



case 2 :while(ch2==1)



    

{





    dequeue() ;





    printf("\nWant to enter more...(1/0)");





    scanf("%d",&ch2);





}



    

break ;



case 3 : display() ;




    break ;



case 4 : exit(0);


default : printf( "Invalid option\n" ) ;



}


}

    while ( ch != 4 ) ;

    return 0;

}

void enqueue()

{

    if ( rear == SIZE)

        {

            printf( "Queue is full (overflow)\n" ) ;

            return ;

        }

     rear++ ;

    printf( "Enter the element to ENQUEUE : " ) ;

    scanf( "%d", &arr[ rear ] ) ;

     if ( front == -1 )

        front++ ;

}

void dequeue()

{

    if ( front == -1 )

        {

            printf( "Queue is empty (underflow)\n" );

            return ;

        }

     printf( "The DEQUEUE element is : %d\n", arr[ front ] ) ;

     if ( front == rear )

        front = rear = -1 ;

    else

        front++ ;

}

void display()

{

    if ( front == -1 )

        {

            printf( "Queue is empty (underflow)\n" ) ;

            return ;

        }

     printf( "The elements in queue are : FRONT -> " ) ;

    for ( i = front ; i <= rear ; i++ )


printf( "%d<-", arr[ i ] ) ;

    printf( "REAR\n" ) ;

}
OUTPUT:
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7. PROGRAM TO IMPLEMENT LINKED LIST
CODING:

#include<malloc.h>

#include<conio.h>

#include<stdio.h>

#include<process.h>

struct node

{

int info;

node *next, *prev;

};

node *temp,*prev,*start=NULL,*ptr;

int main()

{

 clrscr();

 int ch,item,i,loc;

 char wish;

 printf("\n MENU");

 printf("\n 1.Insertion Of  Node At  Beginning");

 printf("\n 2.Insertion Of Node At Specific Position");

 printf("\n 3.Deletion Of Node From Beginning");

 printf("\n 4.Traversal");

 printf("\n 5.Exit");

do

{

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

 scanf("%d",&ch);

 switch(ch)

       {case 1: ptr=(node *)malloc(sizeof(node));



if(ptr==NULL)




{printf("\n OVERFLOW");}



else




{printf("\n Enter the element to be inserted : ");




 scanf("%d",&item);




 ptr->info=item;




 if(start==NULL)





{ptr->prev=NULL;





 ptr->next=NULL;





 start=ptr;





}




 else





{ptr->prev=NULL;





 ptr->next=start;





 start=ptr;





}




 }



break;


case 2: ptr=(node *)malloc(sizeof(node));



if(ptr==NULL)




{printf("\n OVERFLOW");}



else




{
 printf("\n Enter the element to be inserted : ");




 scanf("%d",&item);




 ptr->info=item;




 if(start==NULL)





{ptr->prev=NULL;





 ptr->next=NULL;





 start=ptr;





}




 else





{i=1;





 printf("Enter the location where the element is to be inserted in the list: ");





 scanf("%d",&loc);





 temp=start;





 while(i<loc-1)






{temp=temp->next;






 i++;






}





 ptr->next=temp->next;





 ptr->prev=temp;





 temp->next=ptr;





}



      }



break;


case 3: if(start==NULL)



printf("\n UNDERFLOW");



else



      {
  ptr=start;



       if(start->next==NULL)





{start=NULL;





 printf("\n %d IS DELETED ",ptr->info);





 free(ptr);





}




else





{
 start=start->next;





 start->prev=NULL;





 printf("\n %d IS DELETED FROM THE BEGINNING",ptr->info);





 free(ptr);





}



      }



break;


case 4: if(start==NULL)




{printf("\nTHE LIST CONTAINS NO ELEMENT");}



else




{
 printf("\nTHE ELEMENTS OF THE LIST : ");




 ptr=start;




 while(ptr!=NULL)





{printf("%d ",ptr->info);





 ptr=ptr->next;





}




}



break;


case 5: exit(0);



break;


default:printf("\n\n\t WRONG CHOICE ENTERED ");

       }

 printf(" Do you wish to continue......(y/n) ");

 scanf("%s",&wish);

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

getch();

return 0;

}
OUTPUT FOR LINKED LIST :
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8. PROGRAM TO IMPLEMENT STACK USING LINKED LIST

CODING:

#include<stdio.h>

#include<stdlib.h>

#include<conio.h>

struct node

{

    int data;

    struct node *link;

};

struct node *top=NULL,*temp;

int main()

{

    int choice,data;

    char ch='y';

    //clrscr();

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

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

    {

   printf("\nEnter ur choice:");

        scanf("%d",&choice);

        switch(choice)

        {

        case 1:

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

            printf("Enter a node data :");

            scanf("%d",&data);

            temp->data=data;

            temp->link=top;

            top=temp;

            break;

        case 2:

            if(top!=NULL)

            {

                printf("The poped element is %d",top->data);

                top=top->link;

            }

            else

            {

                printf("\nStack Underflow");    

            }

            break;

        case 3:

            temp=top;

            if(temp==NULL)

            {

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

            }

            while(temp!=NULL)

            {

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

                temp=temp->link;

            }

            break;

        case 4:
exit(0);

        }

        printf("\nWant to continue(y/n):");

        scanf("%s",&ch);

    }     

    getch();

    return 0; 

}
OUTPUT FOR STACK IMPLEMENTATION USING LINKED LIST:
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9. PROGRAM TO IMPLEMENT QUEUE USING LINKED LIST
CODING:

#include<stdio.h>

#include<conio.h>

#include<malloc.h>

struct node

{

    int info;

    struct node *next;

} *front, *rear;

void enqueue(int elt);

int dequeue();

void display();

int main()

{

    int ch, elt;

    char che='y';

    rear = NULL;

    front = NULL;

    printf("************ QUEUE ***************");

        printf("\nEnter:\n1->Insert\n2->Delete\n3->Display\n4->Exit\n");

    while(che=='y'||'Y')

    {

        printf("Enter your choice :: ");

        scanf("%d", &ch);

        switch (ch)

        {

            case 1:
printf("Enter The Element Value\n");




scanf("%d", &elt);

            

enqueue(elt);

            

break;

            case 2:
elt = dequeue();

            

printf("The deleted element = %d\n", elt);

            

break;

            case 3:
display();

            

break;

            default:
printf("~~~Exit~~~");

            

getch();

            

exit(0);

        }

        printf("\nWant to continue(y/n):");

        scanf("%s",&che);

    }  

    getch();

    return 0;   

}

void enqueue(int elt)

{

    struct node *p;

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

    p->info = elt;

    p->next = NULL;

    if (rear == NULL || front == NULL)

    front = p;

    else

    rear->next = p;

    rear = p;

}

int dequeue()

{

    struct node *p;

    int elt;

    if (front == NULL || rear == NULL)

    {

        printf("\nUnder Flow");

        getch();

        exit(0);

    }

    else

    {

        p = front;

        elt = p->info;

        front = front->next;

        free(p);

    }

    return (elt);

}

void display()

{

    struct node *t;

    t = front;

    while (front == NULL || rear == NULL)

    {

        printf("\nQueue is empty");

        getch();

        exit(0);

    }

    while (t != NULL)

    {

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

        t = t->next;

    }

}
OUTPUT FOR QUEUE IMPLEMENTATION USING LINKED LIST:
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