EX.NO 8(a)	Implement hashing techniques -  SEPARATE CHAINING 
DATE : 			

AIM:
To write a ‘C’ program to implement hashing techniques using separate chaining.

ALGORITHM:

1. Include the necessary header files
2. Start the program
3. A hash function converts keys into array indices
4. The second component of a hashing algorithm is collision resolution: a strategy for 
handling the case when two or more keys to be inserted hash to the same index. A straightforward approach to collision resolution is to build, for each of the M array indices, a linked list of the key-value pairs whose keys hash to that index.
5. Hash table will have 'n' number of buckets 
6. To insert a node into the hash table, we need to find the hash index for the given key  
    using (key % tablesize).  And it could be calculated using the hash function.
7. Move to the bucket corresponds to the above calculated hash index and insert the new
    node at the end of the list.
8. To delete a node from hash table, get the key from the user, calculate the hash index, 
move to the bucket corresponds to the calculated hash index, search the list in the current bucket to find and remove the node with the given key. Finally, remove the node with given key, if it is present.
9. Stop the program.
    





PROGRAM:
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
struct listnode
{
	int element;
	struct listnode *next;
};
struct hashtbl
{
	int tablesize;
	struct listnode  **thelists;
};

int hash(int key,int tablesize)
{
	return(key % tablesize);
}

struct hashtbl * initializetable(int tablesze)
{
	struct hashtbl *h;
	int i;
	if(tablesze<5)
	{
		printf("Table size too small");
		return NULL;
	}

	h=(struct hashtbl *)malloc(sizeof(struct hashtbl *));

	if(h==NULL)
	{
		printf("out of space!!!");
		getch();
		exit(0);
	}

	h->tablesize=tablesze;
	h->thelists=(struct listnode **)malloc(sizeof(struct listnode *)*h->tablesize);

	if(h->thelists==NULL)
	{
		printf("ouf of space!!!");
		getch();
		exit(0);
	}

	for(i=0;i<h->tablesize;i++)
	{
		h->thelists[i]=(struct listnode *)malloc(sizeof(struct listnode *));
		if(h->thelists[i]==NULL)
		{
			printf("out of space !!!");
			getch();
			exit(0);
		}
		else
			h->thelists[i]->next=NULL;
	}

	return h;
}

void display(struct hashtbl *h)
{       	
int i;
	struct listnode *p,*l;
	printf("\nDisplay\n");
	for(i=0;i<h->tablesize;i++)
	{
		l=h->thelists[i];
		p=l->next;
		printf("%d",i);
		do
		{
			if(p!=NULL)
				printf("-->\t%d",p->element);
			else
			{
				printf("-->    %s","NULL");
				break;
			}
			p=p->next;
		}while(1);
		printf("\n");
	 }
		getch();
}

struct listnode * find(int key,struct hashtbl *h)
{
	struct listnode *p,*l;
	l=h->thelists[hash(key,h->tablesize)];
	p=l->next;

	while(p!=NULL && p->element!=key)
		p=p->next;
	return p;
}
void insert(int key,struct hashtbl *h)
{
	struct listnode *pos,*newcell,*l;
	pos=find(key,h);

	if(pos==NULL)
	{
		newcell=(struct listnode *)malloc(sizeof(struct listnode *));
		if(newcell==NULL)
		{
			printf("out of space!!!");
			getch();
			exit(0);
		}
		else
		{
			l=h->thelists[hash(key,h->tablesize)];
			newcell->next=l->next;
			newcell->element=key;
			l->next=newcell;
		}
	}
}

void main()
{
	int ch,ins,found;
	struct hashtbl *h;
	struct listnode *p;
	clrscr();
	printf("\nSeparate Chaining using Hash Function");
	h=initializetable(10);
	while(1)
	{
		printf("\n1. Insert\n2. Find\n3. Display\n4. Exit");
		printf("\nEnter u r choice :");
		scanf("%d",&ch);
		switch(ch)
		{
			case 1:
				printf("\nEnter the element to insert:");
				scanf("%d",&ins);
				insert(ins,h);
				break;
			case 2:
				printf("\nEnter the element to find:");
				scanf("%d",&found);
				p=find(found,h);
				if(p==NULL)
					printf("Element is not found");
				else
					printf("\nThe element %d is found",found);
				getch();
				break;
			case 3:
				display(h);
				getch();
				break;
			case 4:
				exit(0);
		}
}
}






















OUTPUT:
Separate Chaining using Hash Function
1. Insert
2. Find
3. Display
4. Exit
Enter u r choice :1

Enter the element to insert:10

1. Insert
2. Find
3. Display
4. Exit
Enter u r choice :1

Enter the element to insert:20

1. Insert
2. Find
3. Display
4. Exit
Enter u r choice :1

Enter the element to insert:34

1. Insert
2. Find
3. Display
4. Exit
Enter u r choice :1

Enter the element to insert:56

1. Insert
2. Find
3. Display
4. Exit
Enter u r choice :3

Display
0-->    20-->   10-->    NULL
1-->    NULL
2-->    NULL
3-->    NULL
4-->    34-->    NULL
5-->    NULL
6-->    56-->    NULL
7-->    NULL
8-->    NULL
9-->    NULL

1. Insert
2. Find
3. Display
4. Exit
Enter u r choice :2

Enter the element to find:20

The element 20 is found
1. Insert
2. Find
3. Display
4. Exit
Enter u r choice :2

Enter the element to find:100
Element is not found
1. Insert
2. Find
3. Display
4. Exit
Enter u r choice :4








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

EX.NO 8(b)		Implement hashing techniques -  QUADRATIC PROBING
DATE : 			

AIM:
To write a ‘C’ program to implement hashing techniques using quadratic probing.

ALGORITHM:

Algorithm to insert key in hash table
1. Get the key k
2. Set counter j = 0
3. Compute hash function h[k] = k % SIZE
4. If hashtable[h[k]] is empty
         (4.1) Insert key k at hashtable[h[k]]
         (4.2) Stop
    Else
        (4.3) The key space at hashtable[h[k]] is occupied, so we need to find the next  
                 available key space
        (4.4) Increment j
        (4.5) Compute new hash function h[k] = ( k + j * j ) % SIZE
        (4.6) Repeat Step 4 till j is equal to the SIZE of hash table
5. The hash table is full
6. Stop








Algorithm to search element in hash table

1. Get the key k to be searched
2. Set counter j = 0
3. Compute hash function h[k] = k % SIZE
4. If the key space at hashtable[h[k]] is occupied
         (4.1) Compare the element at hashtable[h[k]] with the key k.
         (4.2) If they are equal
         (4.2.1) The key is found at the bucket h[k]
         (4.2.2) Stop
    Else
         (4.3) The element might be placed at the next location given by the quadratic 
                  function
         (4.4) Increment j
         (4.5) Compute new hash function h[k] = ( k + j * j ) % SIZE
         (4.6) Repeat Step 4 till j is greater than SIZE of hash table
5. The key was not found in the hash table
6. Stop
7. Stop the program












PROGRAM:
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
enum kindofentry
{
	legitimate,empty,deleted
};
struct listentry
{
	int element;
	enum kindofentry info;
};
struct hashtbl
{
	int tablesize;
	struct listentry *thecells;
};

int hash(int key,int tablesize)
{
	return (key%tablesize);
}
struct hashtbl * initializetable(int tablesze)
{
	struct hashtbl *h;
	int i;
	if(tablesze<5)
	{
		printf("Table size too small");
		return NULL;
	}
	h=(struct hashtbl *)malloc(sizeof(struct hashtbl *));
	if(h==NULL)
	{
		printf("out of space!!!");
		getch();
		exit(0);
	}
	h->tablesize=tablesze;
	h->thecells=(struct listentry *)malloc(sizeof(struct listentry *)*h->tablesize);
	if(h->thecells==NULL)
	{
		printf("ouf of space!!!");
		getch();
		exit(0);
	}
	for(i=0;i<h->tablesize;i++)
		h->thecells[i].info=empty;
	return h;
}
void display(struct hashtbl *h)
{
	int i;
	printf("\nDisplay\n");
	for(i=0;i<h->tablesize;i++)
	{
		printf("\n%d",i);
		if(h->thecells[i].info==empty)
			printf(" --> %s","NULL");
		else
			printf(" --> %d",h->thecells[i].element);
	}
		getch();
}
int find(int key,struct hashtbl *h)
{
	int currentpos;
	int collisionnum;
	collisionnum=0;
	currentpos=hash(key,h->tablesize);
	while(h->thecells[currentpos].info!=empty && h->thecells[currentpos].element!=key)
	{
		currentpos+=2*++collisionnum-1;
		if(currentpos>=h->tablesize)
			currentpos-=h->tablesize;
	}
		return currentpos;
}
void insert(int key,struct hashtbl *h)
{
	unsigned int pos;
	pos=find(key,h);
	if(h->thecells[pos].info!=legitimate)
	{
		h->thecells[pos].info=legitimate;
		h->thecells[pos].element=key;
	}
}
void main()
{
	int ch,ins,found;
	struct hashtbl *h;
	int p;
	clrscr();
	printf("\nQuadratic Probing using Hash Function");
	h=initializetable(10);
	while(1)
	{
		printf("\n1. Insert\n2. Find\n3. Display\n4. Exit");
		printf("\nEnter u r choice :");
		scanf("%d",&ch);
		switch(ch)
		{
			case 1:
				printf("\nEnter the element to insert:");
				scanf("%d",&ins);
				insert(ins,h);
				break;
			case 2:
				printf("\nEnter the element to find:");
				scanf("%d",&found);
				p=find(found,h);
				if((p!=found)&&((h->thecells[p].info==empty)||
(h->thecells[p].info==deleted)))
					printf("\nThe Element %d is not found",found);
				else
					printf("\nThe element %d is found at location %d",found,p);
				getch();
				break;
			case 3:
				display(h);
				getch();
				break;
			case 4:
				exit(0);
		}
	}
}


























OUTPUT:
Quadratic Probing using Hash Function
1. Insert
2. Find
3. Display
4. Exit
Enter u r choice :1

Enter the element to insert:89

1. Insert
2. Find
3. Display
4. Exit
Enter u r choice :1

Enter the element to insert:18

1. Insert
2. Find
3. Display
4. Exit
Enter u r choice :1

Enter the element to insert:49

1. Insert
2. Find
3. Display
4. Exit
Enter u r choice :1

Enter the element to insert:58

1. Insert
2. Find
3. Display
4. Exit
Enter u r choice :1

Enter the element to insert:69

1. Insert
2. Find
3. Display
4. Exit
Enter u r choice :3

Display

0 --> 49
1 --> NULL
2 --> 58
3 --> 69
4 --> NULL
5 --> NULL
6 --> NULL
7 --> NULL
8 --> 18
9 --> 89
1. Insert
2. Find
3. Display
4. Exit
Enter u r choice :2

Enter the element to find:18
The element 18 is found at location 8
1. Insert
2. Find
3. Display
4. Exit
Enter u r choice :2

Enter the element to find:100
The Element 100 is not found
1. Insert
2. Find
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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