
Searching
· Finding a key element among list of elements
· If the given element is present in the list then the searching process is said to be successful
· If the given element is not present in the list then the searching process is said to be
Unsuccessful
Types:
· C language provides two types of searching techniques. They are:
1) Linear search 2) Binary search

1) Linear Search
· Searching for the key element is done in a linear fashion
· It is the simplest searching technique
· It does not expect the list to be sorted.

Limitation:
· It consumes more time and reduce the power of system

input: unsorted list of elements, key
output: success – if key is found
Unsuccessful – otherwise
#include<stdio.h>
#include<conio.h>
int linear_search(int [10],int,int);
void main()
{
	int a[10],k,n,i,p;
	clrscr();
	printf("Enter the value of n:");
	scanf("%d",&n);
	printf("Enter the elements: ");
	for(i=0;i<n;i++)
	scanf("%d",&a[i]);
	printf("Enter the key element: ");
	scanf("%d",&k);
	p=linear_search(a,n,k);
	if(p>=0)
		printf("\n Key element Found at %d position",p);
	else
		printf("\n Not found");
	getch();
}
int linear_search(int x[10],int m,int t)
{
	int i;
	for(i=0;i<m;i++)
		if(t==x[i])
			return i;
	return -1;
}

OUTPUT :

Enter the value of n : 5
Enter the elements : 12 35 89 76 90
Enter the key element : 89
Key element found at 2 position


2) Binary Search

· This method can be applied only to sorted list.
· The given list is divided into two equal parts
· The given key is compared with the middle element of the list.

3 situations may occur:

· If the middle element matches the key then the search will end successfully here
· If the middle element is grater than the key then the search will proceed in the left
Partition
· If the middle element is lower than the key then the search will proceed in the right partition.

input: unsorted list of elements, key
output: success – if key is found
Unsuccessful – otherwise
#include<stdio.h>
#include<conio.h>
int binary_search(int [20],int,int,int);
void main()
{
	int n,i,k,a[20],p;
	clrscr();
	printf("Enter the value of n:");
	scanf("%d",&n);
	printf("Enter the numbers in ascending order:\n ");
	for(i=0;i<n;i++)
		scanf("%d",&a[i]);
	printf("Enter the key element:");
	scanf("%d",&k);
	p=binary_search(a,0,n-1,k);
	if(p>=0)
		printf("Key element found at %d position",p);
	else
		printf("Not found");
	getch();
}
int binary_search(int a[20],int low,int high,int k)
{
	int mid;
	while(low<=high)
	{
		mid=(low+high)/2;
		if(k<a[mid])
		{
			high=mid-1;
		}
		else if(k>a[mid])
		{
			low=mid+1;
		}
		else
			return mid;
	}
	return -1;
}

OUTPUT :

Enter the value of n : 5
Enter the numbers in ascending order : 10 20 30 40 50
Enter the key element : 30

Key element found at 2 position

Selection sort:

#include<stdio.h>

#include<conio.h>

void main()

{

int a[20],n;

int i,j,t;

clrscr();

printf("Enter the value of n: ");

scanf("%d",&n);

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

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

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

printf("\nBefore sorting :\n");

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

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

for(i=0;i<n-1;i++)

{

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

{

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

{
t=a[i];
a[i]=a[j];
a[j]=t;

}

}

}

printf("\nAfter sorting :\n");

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

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

getch();

}

OUTPUT :

Enter the value of n : 5

Enter the elements :

12 34 25 43 55

Before sorting :

12 34 25 43 55

After sorting :

12 25 34 43 55

Bubble sort:
#include<stdio.h>
#include<conio.h>
void main()
{
	int a[20],n;
	int i,j,t;
	clrscr();
	printf("Enter the value of n: ");
	scanf("%d",&n);
	printf("\nEnter the elements :\n");
	for(i=0;i<n;i++)
	scanf("%d",&a[i]);
	printf("\nBefore sorting :\n");
	for(i=0;i<n;i++)
	printf(" %d",a[i]);
	for(i=0;i<n-1;i++)
	{
		for(j=0;j<n-i-1;j++)
		{
			if(a[j]>a[j+1])
			{
				t=a[j];
				a[j]=a[j+1];
				a[j+1]=t;
			}
		}
	}
	printf("\nAfter sorting :\n");
	for(i=0;i<n;i++)
	printf(" %d",a[i]);
	getch();
}

OUTPUT :

Enter the value of n : 4
Enter the elements :
10 40 20 30

Before sorting :
10 40 20 30
After sorting :
10 20 30 40
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Single linked list :
Data | Link
Creation of node :

struct node

{

int data; Self referential structure

struct node * link:

Self referential structure
= A structure which refers to itself

= A pointer to a structure is declared even before the completion of definition of the structure.

Creation of linked list :

struct node

{
int data;
struct node * link:

I8

struct nodel. node2. node3:
nodel. data =10
node2.data =20
node3. data =30
nodel. link =node 2:
node2. link =node 3:

node3. link =NULL:
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Creation of linked list using pointers

struct node

{
int data;
struct node * link:

3

struct *nodel. *node2. *node3:
nodel> data =10
node2->data =20
node3 > data =30
nodel-> link = node
node2-> link = node 3:
node3-> link = NULL:

Operations on linked lists
1. Insertion 2. Deletion 3. Traversing

1. Insertion

Insert node 5 in between node 2 and node 3

Node 1 Node 2 Node 3 Nodes

B-1 10 | ——{ 20 | {30 [><1

Node 1 Node 2 Node 5 Node 3

kg0 | {20 | — 50 [ [ 30 [ ull]

node2 > link
node 5 - link

ode 5:

node 3:

Tnsert node 5 at the beginning

g Nodel Node 2 Node 3
[ g 1 20 [ I 30 [>< |
Node 5 Node 1 Node 2 Node 3

Al T T [ 1 [ F——[% [ x]

node 5= link =nodel :
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- Insert node 5 at the end

Node -1 Node 2 Node 3
BAL [Ther 20 ] [ 30 [ ull |
Node -1 Node 2 Node 3 Node 5
Al o ] {20 | {30 [  +——*[ 50 [ ]

node 3 > link =node 5:

Deletion :

—Delete node2

Node 1 Node 2

BD M0 [ 47720 ] ]
Node 1 Node 3

AD ™o ] 30 | ><

node 1 > link =node 3:
node 2 = link=NULL:

free (node2);

—Delete nodel

- Node 1 Node 2 Node 3
[10] 71 20 ] 0 [><]
Node 22 Node 3
AD 5 30 [—<
i ><

node 1 > link =NULL:
free (nodel):
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3. Traversing

Start Start Start
[[10 —{ 20 [t 30 [><]
op: 1020 30
1) while (start = link ! = NULL)
{
prinft(“%d", start >  data):
start=start = link:
}
or
2) do
{
prinfi(-%d”. start > data):
start=start = link :
} while (start ! = NULL)
3) while (start ! = NULL)
{
prinfi(-%d”. start > data):
start=start = link:
¥
Stait Start Staft Start
10 20 ¥ 30 T o Null
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Data structure: It is collection of data organized in a structured way.
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1) Linear data structure

Data is organized in a linear fashion
Eg : arrays. Structure. stacks. queues linked lists
2) Non linear data structure.

Data s organized in a hierarchial way.

Eg : Trees, graphs, sets, tables

Stack :

%+ Itisa linear data structure where data is inserted and removed only at one end.

% Representation /

top

“top’ will always point to the top most element in the stack
% Operations

1) push — inserting an element into a stack

2) Pop — Deleting an element from a stack

LIFO - Last In First Out

4
3
2
1
0 «top
1. Push (10)
3 top+
2 a[top] =10
1
10 0 <top
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2. Push (20)

4
3
5 1 <top
10 o
3. Push (30)
4
3
2«
30 G Ty
20 i
10 0
4. push (40)
5. push (50)
50
4 <to
20 3 ®
30 2
20 1
10 0
6. push (60)
stack over flow
7.pop ()
- 4
3 < to
30 5
2 1
10 0

8. pop() :pop():pop(): Pop()
Deleted element = 40

Deleted element=30

Deleted element=20

Deleted element =10

9.Pop ()

Stack under flow

top++
a[top] =20

top++
a [top]

I
g

Deleted clement = 50
Item = a [top]
top -
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2 Conditions
1. stack over flow

Trying to insert an element into a full stack

2. stack under flow :

Trying to delete an element from an empty stack

Algorithms for Push ( ), Pop (). Display ()

Push ()
1. Check for stack overflow
if (top==n-1)

printf(“stack over flow™):

2.0therwise. insert an element into the stack.
top ++
aftop] = item

Pop )

1. check for stack underflow

1)

‘printf( “stack under flow”):

if (top=

2. Otherwise, delete the element from the stack
item = a[top]
top -~
Display
1. if (top =-1)
printf (“stack is empty™):
2. Otherwise

for (1=

i<=top: i++)

printf (“%d", ali]):
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Ttis a linear data structure where the insertion is done at rear end and the deletion is done at front end.

A h—
Front end T Rearend

Order : FIFO — First In Fist Out
Operations :
1. Insert — inserting an element into a queue
2. delete — deleting an element from the queue
Conditions:
1) Queue over flow : Trying to insert an element into a full queue
2) Queue under flow : Trying to delete an element from an empty queue.
Algorithms for insertion, deletion. display —
Insertion ()
1. Check for queue overflow

if (=)

‘printf (“Queue overflow”)

2. Otherwise. insert on element in to the queue.

q[r] = item

=
Deletion ()
1. Check for Queue under flow

if (f=r)

‘printf (“Queue under flow™)
2. Otherwise delete an element from the queue

item =q[f]
e
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Display ()
1. Check whether the queue is empty or not
if (=)
printf(“Queue is empty”)

2. Otherwise print all the elements from ‘f" to ‘r’

LINKED LISTS
+ Disadvantages of Arrays
1. Static memory allocation
2. Wastage of memory
3. insufficiency of memory
% Advantages of pointers
1. Dynamic memory allocation
2. Effective usage of memory

* Linked lists use dynamic memory allocation i.c. they grow and shrink aceordingly

Def : It is collection of nodes
Node : It has 2 parts

1. Data

2. Link

Representation of Data | *Link

node
Representation of linked lists :

Node 1 Node 2 Node 3
[0 [ 1 30 ] 30 [l ]





