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PREFACE

Jagat Guru Nanak Dev Punjab State Open University, Patiala was established in
December 2019 by Act 19 of the Legislature of State of Punjab. It is the first and only Open
University of the State, entrusted with the responsibility of making higher education accessible
to all especially to those sections of society who do not have the means, time or opportunity to

pursue regular education.

In keeping with the nature of an Open University, this University provides a flexible
education system to suit every need. The time given to complete a programme is double the
duration of a regular mode programme. Well-designed study material has been prepared in

consultation with experts in their respective fields.

The University offers programmes which have been designed to provide relevant, skill-
based and employability-enhancing education. The study material provided in this booklet is
self-instructional, with self-assessment exercises, and recommendations for further readings.

The syllabus has been divided in sections, and provided as units for simplification.

The Learner Support Centres/Study Centres are located in the Government and
Government aided colleges of Punjab, to enable students to make use of reading facilities, and
for curriculum-based counselling and practicals. We, at the University, welcome you to be a

part of this institution of knowledge.

Prof. G. S. Batra,
Dean Academic Affairs
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Programme Outcomes (POs)

Programme: MSc (Computer Science)

Programme Outcomes (POSs)

On successful completion of this programme, the students will be able to:

PO1

Develop an understanding of basic theoretical principles in computer science and
perspectives in computer science by critical thinking.

PO2

Identify, formulate, review research literature, and analyze problems reaching
substantiated conclusions using principles of computer science

PO3

Design solutions for problems and design system processes that meet the
specified needs with appropriate consideration for the public health and safety,
and the environmental considerations.

PO4

Use research-based knowledge and research methods including design of
experiments, analysis and interpretation of data, and synthesis of the information
to provide valid conclusions.

PO5

Create, select and use appropriate techniques, skills, and modern IT tools
necessary for computing practice with an understanding of the limitations.

PO6

Apply ethical principles in their research and professional activities and familiar
with the professional standards and practices of the field of computer science.

PO7

Work collaboratively with others, both within and outside of their discipline, to
solve complex problems and develop innovative solutions.

POS8

Communicate their ideas and research findings effectively to both technical and
non-technical audiences, through written reports, oral presentations, and other
media.

PO9

Demonstrate knowledge and understanding of the science and management
principles and apply these to one’s own work, as a member and leader of diverse
teams, to manage projects and in multidisciplinary environments.

PO10

Recognize the need for, and have the preparation and ability to engage in
continuing professional development and life-long learning in the broadest
context of technological change.




Programme: MSc (Computer Science)

Programme Specific Outcomes (PSOs)

On successful completion of this programme, the students will be able to:

PSO1

Design and implement software solutions to complex problems using computer
programming languages.

PSO2

Understand computer systems, including operating systems, networks, and
databases for designing and developing computer-based systems.

PSO3

develop professional skills such as communication, teamwork, and project
management that are essential for success in the computer science industry.

PSO4

Apply software engineering principles to develop and manage software projects,
including requirements analysis, design, implementation, and testing.

PSO5

Gain ability to apply knowledge of Computer Science to the real-world issues.




Course: Operating Systems Lab

Course Code: MSCS-2-01P

Course Outcomes (COs)

After the completion of this course, the students will be able to:

COo1 Implement basic data structures such as arrays and linked list.

CO2 Develop programs to demonstrate fundamental algorithmic problems including
Tree Traversals, Graph traversals, and shortest paths.

CO3 Develop programs to demonstrate the implementation of various operations on
stack and queue

CO4 Implement various searching and sorting algorithms.

CO5 Develop programs to apply hashing approach.




1. Aim: To display Fibonacci series up to a range.

#include<stdio.h>
#include<conio.h>
void main()

{

int a,b,c,n;

clrscr();

printf("\n Enter range:");
scanf("%d",&n);
a=0,b=1,c=0;
printf("%d \t %d",a,b);
c=a+b;

while(c<=n)

{
printf("\t%d",c);
a=b;

b=c;

c=a+b;

}
getch();
}

Output:

Enter  range:13
2] 1 i

2. Aim: To read nnumbersand display it.

#include<stdio.h>
#include<conio.h>

void main()

{

inti,n, a[10];

clrscr();

printf(“\nEnter the number of element : \n”);
scanf(“%d”,&n);

printf(“Enter element: \n”);

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

{

printf(“a[%d]=",1);



scanf(“%d”,&ali]);

printf(“\n Display array element: \n”);
for(i=0;i<n;i++)

{
printf(“a[%d]=%d\n",i,a[i]);

}
getch();
}

Output:

Enter the number of element
b

Enter element:

al01=54

al11=45

a ["] ()-l)

al31=76

al41=78

al51=98

Display array element:
al01=54
al11=45
ad l VA l (.‘-1’
al31=76
al41=78
al51=98

3. Aim: To demonstrate the concept of one dimensional array finding the sum of array elements.

#include<stdio.h>
#include<conio.h>

void main()

{

inti,n, a[10],s;

clrscr();

printf(“Enter the number of element :\n”);
scanf(“%d”,&n);

s=0;

printf(“Enter element:\n”);
for(i=0;i<n;i++)



{

printf(“a[%d]=".1);
scanf(“%d”,&ali));

s=s+a[i];

}

printf(““Sum of array element:%d”.s);
getch();

¥

Output:

Enter the number of element
()

Enter element:

alel=1

all1l1=2

al21=3

al3l1=4

al41=5

Sum of arrary element:15

4. Aim: To insert an element in an array.

#include<stdio.h>
#include<conio.h>

{

int i,n,pos,num, a[10];
clrscr();

printf(“Enter the number of element :\n”);
scanf(*“%d”,&n);
printf(“Enter element:\n”);
for(i=0;i<n;i++)

{

printf(“a[%d]=",1);
scanf(“%d”,&ali]);

¥

printf(‘“\nEnter the pos where the no. is to be inserted :”);
scanf(*“%d”,&pos);

printf(*“\nEnter the the no. is to be inserted :”);
scanf(*“%d”,&num);

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

{
al[i+1]=a[i];
n=n+1;
a[pos]=num;




printf(‘“\n Display array after insertion:\n”);
for(i=0;i<n;i++)

{
printf(“a[%d]=%d\n",i,a[i]);
}

getch();

}

Output:

Enter the number of element 4

Enter element:
al©1=10
all1=22
alZ21=33
al3l=44

?

Enter the pos where the no. is to be inserted 2

Enter the the no. is to be inserted :90

Display array after insertion:
al0l=10
all1l=22
alZ1=90
al31=33
al41=44

5. To delete an element from an array.

#include<stdio.h>

#include<conio.h>

void main()

{

inti,n,pos, a[10];

clrscr();

printf("Enter the number of elements :\n");
scanf("%d",&n);

printf("Enter element: \n "');
for(i=0;i<n;i++)

{

printf(“a[%d]=",i);

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

}

printf("\nEnter the pos from which the no. has to be deleted :");
scanf("'%d",&pos);

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




afi]=a[i+1];

n=n-1;

printf("\n Displar array after deletion: \n "');
for(i=0;i<n;i++)

{

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

}

getch();

}
Output:

Enter the number of elements @7

Enter element:al0l=12
alll=23

(l[‘l { A

al41=7

afs1=«

al6l

Enter the pos from which the no. has to be deleted 4

Displar array after deletion:
al0l=12
al11=23
alZz1=43
al31=25
af41=45
al51=14

6. Aim: Implementation of linked list using array.

#include<stdio.h>
#include<conio.h>
#define TRUE 1
#define SIZE 10
struct link

{

int info;

int next;

¥

struct link node[SIZE];
int Getnode();

void Createlist();
void Freenode(int);
void Display();
void Insert(int,int);




void Delete(int);

int p, avail=0;

void main()

{

int ch=1,i,n,x;

clrscr();

[*Creation of available list*/
for(i=0;i<SIZE-1;i++)
node[i].next=i+1;
node[SIZE-1].next=-1;
printf("\n Create a List:");
Createlist();

while(ch!=4)

{

printf("\n1-DISPLAY™");
printf("\n2-INSERT");
printf("\n3-DELETE");
printf("\n4-QUIT");

printf("\n Enter your choice:");
scanf("'%d",&ch);

switch(ch)

{

case 1:

Display();

break;

case 2:

printf(*\n Node insertion:after which node:");
scanf("'%d",&n);

p=n;

printf("\n Enter the item for insertion:");
scanf("'%d",&x);

Insert(p,x);

break;

case 3:

printf("\n Enter the node after which the node will be deleted:");
scanf("'%d",&n);

p=n;

Delete(p);

break;

case 4:

break;

default:

printf("\n Wrong choice!Try again:");
}

}

}

int Getnode()

{



if (avail==-1)

printf("\n Overflow:");
exit(0);

}

p=avail;
avail=node[avail].next;
return p;

void Freenode(int q)

node[q].next=avail,
avail=q;
return;

void Createlist()

{

int x;

charc;

p=Getnode();

printf("\n Enter an item to be inserted:");
scanf("%d", &x);

node[p].info=x ;
node[p].next=-1;

while(TRUE)

{

printf("\n Enter the choice(y/n):");
fflush(stdin);

c=getchar();

if(c=="y'||c=="Y")

{

printf("\n Enter an item to be inserted:");
scanf("'%d",&x);

Insert(p,X);

node[p].next= -1;

}

else

return;

¥

}
void Display()

{
p=0;
while(node[p].next!=-1)

printf("\n%d\t%d\t%d:",p,node[p].info,node[p].next);
p=node[p].next;

¥



printf("\n%d\t%d\t%d:",p,node[p].info,node[p].next);
}

void Insert(int r,int X)
{

intq;

if(r==-1)

printf("\n void insertion:");
return;

}

g=Getnode();
node[q].info=x;
node[q].next=node[r].next;
node[r].next=q;

return;

void Delete(int r)

{

intq;
if(r==-1||node[r].next==-1)
{

printf("\n void deletion:");
return;

g=node[r].next;
node[r].next=node[q].next;
Freenode(q);

return;

¥



Output:

Enter an item to be inserted:4
Enter the choice(ysn):y

Enter an item to be inserted:Z23
Enter the choice(ysn):y

Enter an item to be inserted:87
Enter the choice(y/n):y

Enter an item to be inserted:22
Enter the choicely/n):y

Enter an item to be inserted:12
Enter the choice(ysn):in
1-DISPLAY
Z2—INSERT

3-DELETE

4-QUIT
Enter your choice:

Enter your choice:2

Node insertion:after which node:3
Enter the item for insertion:99

1-DISPLAY

Z2—INSERT

3-DELETE

4-QUIT

Enter your choice:1

4
23
a7
22
99
12
1-DISPLAY

| W NTWIN =

Enter your choice:3

Enter the node after which the node will be deleted:_




4 12
1-DISPLAY
Z—INSERT
3-DELETE
4-QUIT
Enter your choice:3

Enter the node after which the node will be deleted:1

1-DISPLAY

Z2-INSERT

3-DELETE

4-QUIT

Enter your choice:l

Q) 4 1
23 3:
2z a9:
99 4:
12 =

1-DISPLAY

Z2—-INSERT

3-DELETE

4-QUIT

Enter your choice:4

7. Aim: Implementation of stack using array.

#include<stdio.h>
#include<conio.h>
#include<stdlib.h>
#define MAXSTK 100
int top=-1;

int items[ MAXSTK];
int Isempty();

int Isfull();

void Push(int);

int Pop();

void Display();

void main()

{

int x;

char ch="1"

clrscr();
while(ch!='4")

{
printf("\n 1-PUSH");



printf(*\n 2-POP");

printf("\n 3-DISPLAY");

printf("\n 4-QUIT™);

printf("\n Enter your choice:");
fflush(stdin);

ch=getchar();

switch(ch)

{

case '1"

printf("\n Enter the element to be pushed:");
scanf("'%d",&x);

Push(x);

break;

case 2"

x=Pop();

printf("\n Pop element is %d\n:",x);
break;

case '3"

Display();

break;

case ‘4"

break;

default:

printf(*\n Wrong choice!Try again:");
}

}

}
int Isempty()
{

if(top==-1)
return 1;
else

return O;

}
int Isfull()

{
if(top==MAXSTK-1)
return 1;

else

return O;

void Push(int x)
{
if(Isfull())

{
printf(*\n Stack full");
return;



¥

top++;
items[top]=x;
¥

int Pop()

{

int x;
if(Isempty())

{

printf(*\n Stack empty");
exit(0);

}

x=items[top];

top--;

return x;

}

void Display()
{

inti;
if(Isempty())
{

printf("\n Stack empty");
return;

printf("\n Elements in the Stack are :\n");
for(i=top;i>=0;i--)

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

}

Output:



Enter the element to be pushed:78

1-PUSH

2-POP

3-DISPLAY

4-QUIT

Enter your choice:1l

Enter the element to be pushed:87

1-PUSH

2-POP

J-DISPLAY

4-QUIT

Enter your choice:3

Elements in the Stack are
87
78

1-PUSH

Z2-POP

3-DISPLAY

4-QUIT

Enter your choice:_

78

1-PUSH

2-POP

3-DISPLAY

4-QUIT

Enter your choice:2

Pop element is 87

1-PUSH

2-POP

3-DISPLAY

4-QUIT

Enter your choice:3

Elements in the Stack are :
78

1-PUSH

2-FPOP

3-DISPLAY

4-QUIT

Enter your choice:4_




8. Aim: To Create Fibonacci series using recursive function.

#include<stdio.h>
#include<conio.h>

int Fibonacci(int);

void main()

{

inti,n;

clrscr();

printf("\n Enter the no of elements to be displayed:");
scanf("%d",&n);
for(i=0;i<n;i++)
printf("%d\t",Fibonacci(i));
getch();

}

int Fibonacci(int n)

{

if(n<=0)

return O;

else if (n==1)

return 1;

else

return Fibonacci(n-1)+ Fibonacci(n-2);

¥

Output:

Enter the no of elements to be displayed:13
] 1 1 :

a5 a9 144

9. Aim: Calculate factorial of a number using recursive function.

#include<stdio.h>
#include<conio.h>

int Factorial(int);

void main()

L

inti,n;

clrscr();

printf(*\n Enter the no of elements:");



scanf("%d",&n);

printf("Factorial of %d is %d",n,Factorial(n));
getch();

}

int Factorial(int n)

{

if(n==0)

return 1;

else

return n*Factorial(n-1);

¥

Output:

Enter the wo of elements: S
Factorial of 5 is 126

10. Aim: Implementation of queue using array.

#include<stdio.h>
#include<conio.h>
#include<stdlib.h>
#define MAXQ 100

int front=0,rear=-1;

int items[MAXQ];

int Isempty();

int Isfull();

void Insert(int);

int Delete();

void Display();

void main()

{

int x;

char ch="1"

clrscr();

while(ch!='4")

{

printf("\n 1-INSERT");
printf("\n 2-DELETE");
printf("\n 3-DISPLAY™");
printf("\n 4-QUIT");
printf(*\n Enter your choice:");
fflush(stdin);
ch=getchar();



switch(ch)

{

case 1"

printf("\n Enter the element to be inserted:");
scanf("'%d",&x);

Insert(x);

break;

case 2"

x=Delete();

printf("\n Delete element is %d\n:",x);
break;

case '3"

Display();

break;

case ‘4"

break;

default:

printf("\n Wrong choice!Try again:");
}

}

getch();

}
int Isempty()
{

if(rear<front)
return 1;
else

return O;

}
int Isfull()

{
if(rear==MAXQ-1)
return 1;

else

return O;

}

void Insert(int x)
{
if(Isfull())

{
printf(*\n Queue full™);
return;

}

rear++;
items[rear]=x;

¥
int Delete()
{



int x;
if(Isempty())
{

printf("\n Queue is empty");
exit(0);

x=items[front];
front++;
return x;

}
void Display()
{

inti;
if(Isempty())

{
printf("\n Queue is empty");
return;

printf(*\n Elements in the Queue are :\n");
for(i=front;i<=rear;i++)
printf("%d\n",items]i]);

}

Output:



1-INSERT
Z-DELETE
3-DISPLAY
4-QUIT

Enter your choice:

Enter the element

1-INSERT

2-DELETE
3-DISPLAY

4-QUIT

Enter your choice
Enter the element
1-INSERT
Z2-DELETE
3-DISPLAY

4-QUIT

Enter your choice:

Enter the element

1-INSERT
Z-DELETE
3-DISPLAY
4-QUIT

1

to be inserted:30

‘1

to be inserted:40

1

to be inserted:50_

Enter your choice:3

Elements in the (Queue are :

Z-DELETE
3-DISPLAY
4-QUIT

Enter your choice:2

Delete element

1- INSERT

Z2-DELETE
3-DISPLAY

4-QUIT

Enter your choice:

is 30




50

1-INSERT

Z2-DELETE

3-DISPLAY

4-QUIT

Enter your choice:2

Delete element is 30

1-INSERT

Z2-DELETE

J-DISPLAY

4-QUIT

Enter your choice:3

Elements in the Queue are :
40
50

1-INSERT

Z2-DELETE

3-DISPLAY

4-QUIT

Enter your choice:4

11. Aim: Implementation of circular queue using array.

#include<stdio.h>
#include<conio.h>
#include<stdlib.h>
#define MAXQ 100
int front=-1,rear=-1;
int items[MAXQ];
int Isempty();

int Isfull();

void Insert(int);

int Delete();

void Display();
void main()

{

int x;

char ch="1"

clrscr();
while(ch!="4")




1
printf("\n 1-INSERT");

printf("\n 2-DELETE"),
printf("\n 3-DISPLAY™");
printf("\n 4-QUIT");

printf("\n Enter your choice:");
fflush(stdin);

ch=getchar();

switch(ch)

{

case '1"

printf("\n Enter the nos of element to be inserted:");
scanf("%d",&x);

Insert(x);

break;

case 2"

x=Delete();

printf("\n Deleted element is %d\n:",X);
break;

case ‘3"

Display();

break;

case '4"

break;

default:

printf("\n Wrong choice!Try again:"),
}

}

getch();

}

int Isempty()

{

if(front==-1)

return 1,

else

return 0;

}

int Isfull()

{
if(front==(rear+1)%MAXQ)
return 1;

else

return O;

void Insert(int x)

{
if(Isfull()



{

printf("\n Queue full™);
return;

¥

if (front==-1)

{

front=0;

rear=0;

¥

else
rear=(rear+1)%MAXQ;
items[rear]=x;

¥

int Delete()
{

int x;
if(Isempty())

{
printf("\n Queue is empty");
exit(0);

x=items[front];

if (front==rear)

{

front=-1;

rear=-1,

}

else
front=(front+1)%MAXQ;
return x;

}
void Display()
{

inti,n;
if(Isempty())

{
printf("\n Queue is empty");
return;

printf(*\n Elements in the Queue are :\n");
if(front<=rear)

{

for(i=front;i<=rear;i++)
printf(*%d\n",items]i]);

¥

else

{



for(i=front;i<=MAXQ-1;i++)
printf("%d\n" itemsJi]);
for(i=0;i<=rear;i++)
printf("%d\n",items[i]);

1-INSERT

2-DELETE

3-DISPLAY

4-QUIT

Enter your choice:1

Enter the nos of element to be inserted:20

1-INSERT
Z-DELETE
3-DISPLAY

4-QUIT
Enter your choice:1

Enter the nos of element to be inserted:30
TE

3-DISPLA

4-QUIT

Enter your choice:1

Enter the nos of element to be inserted:40




1- INSERT

Z-DELETE

J-DISPLAY

4-QUIT

Enter your choice:1

Enter the nos of element to be inserted:50

1- INSERT

Z-DELETE

J-DISPLAY

4-QUIT

Enter your choice:3

Elements in the Queue are :
20
30
40
50

1-INSERT

Z2-DELETE

3-DISPLAY

4-QUIT

Enter your choice:_

1-INS

Z2-DEL

3-DISPLAY

4-QUIT

Enter your choice:2

Deleted element is 20

Z-DELETE

3-DISPLAY

4-QUIT

Enter your choice:3

Elements in the Queue are :

DELETE
3-DISPLAY

-QUIT

nter your choice:




12. Aim: Implementation of binary search tree using array.

#include<stdio.h>
#include<conio.h>
#include<stdlib.h>
#define TRUE 1

#define TREENODES 100
#define FALSE 0

struct tree

{

int info;

int used:;

¥

struct tree node[TREENODES];
void Createtree();

void Insert(int);

void Display();

void Setleft(int,int);

void Setright(int,int);

void main()

{

int x;

char ch="1";

clrscr();

printf("\n Enter root node value:");
scanf("%d", &x);
Createtree(X);
while(ch!="3")

{

printf("\n1-INSERT");
printf("\n2-DISPLAY™");
printf("\n3-QUIT");
printf("\n Enter your choice:");
fflush(stdin);

ch=getchar();

switch(ch)

{

case '1':

printf("\n Enter the element to be inserted:");
scanf("%d",&x);

Insert(x);

break;

case 2"

Display();

break;




case '3"

break;

default:

printf(*\n Wrong choice!Try again:");
}

3}

void Createtree(int x)

L

inti;

node[0].info=x;
node[0].used=TRUE;
for(i=1;i<TREENODES;i++)
node[i].used=FALSE;

void Insert(int x)

{

Int p,g;

p:q:O;

while(g<TREENODES && node[q].used && x!=node[p].info)
{

P=q;

if(x<node[p].info)

q=2*p+1;

else

q=2*p+2;

}

if(x==node[p].info)

printf("\n %d is a duplicate number\n",x);
else

if(x<node[p].info)

Setleft(p,x);

else

Setright(p,x);

void Setleft(int pos,int x)

{

intq;

g=2*pos+1,
if(g>TREENODES)
printf("\n Array overflow.");
else
if(node[q].used==TRUE)
printf("\n Invalid insertion.");
else

{

node[q].info=x;



node[q].used=TRUE;
}

void Setright(int pos,int x)

{

int g;

g=2*pos+2;
if((>TREENODES)
printf("\n Array overflow.");
else
if(node[q].used==TRUE)
printf("\n Invalid insertion.\n");
else

{

node[q].info=x;
node[q].used=TRUE;

}

}

void Display()

{

inti;
for(i=0;i<TREENODES;i++)
if(node[i].used==TRUE)
printf("%d ",node[i].info);
printf("\n");

}

Output:



Enter root node value:60

1-INSERT
Z-DISPLAY
3-QUIT
Enter your choice:1

Enter the element to be inserted:

1-INSERT

Z-DISPLAY

3-QUIT

Enter your choice:1l

Enter the element to be inserted::

1- INSERT
2-DISPLAY
3-QUIT
Enter your choice:1

Enter the element to be inserted:%

1-INSERT
Z-DISPLAY
I-QUIT

Enter your choice:
Enter the element inserted:’

1-INSERT
2-DISFLAY
I-QUIT
Enter your choice:

Enter the element inserted:

1-INSERT
Z-DISPLAY
J-QUIT
Enter your choice:2
60 40 70 30 90

1- INSERT
2-DISPLAY
3-QUIT
Enter your choice:3_




13. Aim: To Search an element using sequential search.

#include<stdio.h>
#include<conio.h>

int Sequentialsearch(int[],int,int);
void main()

{

int x[20],i,n,p,key;

clrscr();

printf("\n Enter the no of element:");
scanf("'%d",&n);

printf("\n Enter %d elements:",n);
for(i=0;i<n;i++)

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

printf("\n Enter the element to be search:");
scanf("%d",&key);
p=Sequentialsearch(x,n,key);

if(p==-1)

printf("\n The searchis unsuccessful:\n");
else

printf("\n%d is found at location %d",key,p);
getch();

}

int Sequentialsearch(int a[],int n ,int k)

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

{
if(k==a[i])
return(i);

}

return(-1);

}

Output:



Enter the no of element:4

Enter 4 elements:34
89
90
24

Enter the element to be search:90

90 is found at location 2

14. Aim: To Search an element using binary search.

#include<stdio.h>
#include<conio.h>

int Binarysearch(int[],int,int);
void main()

{

int x[20],i,n,p,key;

clrscr();

printf("\n Enter the no of element:");
scanf("%d",&n);

printf("\n Enter %d elements in assending order:",n);
for(i=0;i<n;i++)

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

printf(*\n Enter the element to be search:");
scanf("%d",&key);
p=Binarysearch(x,n,key);

if(p==-1)

printf("\n The searchis unsuccessful:\n");
else

printf(*\n%d is found at location %d" key,p);



getch();
}

int Binarysearch(int a[],int n ,int k)

int lo,hi,mid;
lo=0;

hi=n-1;
while(lo<=hi)
{
mid=(lo+hi)/2;
if(k==a[mid])
return(mid);
if(k<a[mid])
hi=mid-1;
else
lo=mid+1;

}

return(-1);

¥

Output:

Enter the no of element:6

Enter 6 elements in assending order:3¢
56
67
84
89
90

Enter the element to be search:89

89 is found at location 4




15. Aim: Arrange the list of numbers in ascending order using Bubble Sort.

#include<stdio.h>
#include<conio.h>

void Bubblesort(int[],int);
void main()

{

int x[20],i,n;

clrscr();

printf(*\n Enter the no of element to be sorted:");
scanf("'%d",&n);

printf("\n Enter %d elements:",n);
for(i=0;i<n;i++)
scanf("%d",&x[i]);
Bubblesort(x,n);

printf("\n The sorted array is:\n");
for(i=0;i<n;i++)

printf("%4d" x[i]);

getch();

void Bubblesort(int a[],int n)
{

int temp,pass,i;
for(pass=0;pass<n-1;pass++)

{
for(i=0;i<n-pass-1;i++)
{
if(a[i]>a[i+1])
{

temp=a[il;
a[i]=a[i+1];
a[i+1]=temp;
}

}

}

}

Output:

:



Enter the no of element to be sorted:6

Enter 6 elements:12
90
76
45
13
?

The sorted array is:
7?7 12 13 45 76 90

16. Aim: Arrange the list of numbers in ascending order using Insertion Sort.

#include<stdio.h>
#include<conio.h>

void Insertionsort(int[],int);
void main()

{

int x[20],i,n;

clrscr();

printf("\n Enter the no of element to be sorted:");
scanf("'%d",&n);

printf("\n Enter %d elements:",n);
for(i=0;i<n;i++)
scanf("%d",&x[i]);
Insertionsort(x,n);

printf("\n The sorted array is:\n");
for(i=0;i<n;i++)

printf("%4d" x[i]);

getch();

}

void Insertionsort(int a[],int n)



{

intij,key;

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

{

key=a[j];

i=j-1;
while((i>-1)&&(a[i]>key))
{

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

i=i-1;

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

Enter the no of element to be sorted:6

Enter 6 elements:54
| VA
90
35
81
16

The sorted array is:
12 16 35 54 81 90




17. Aim: Arrange the list of numbers in ascending order usingSelection Sort.

#include<stdio.h>
#include<conio.h>

void Selectionsort(int[],int);
void main()

int x[20],i,h;

clrscr();

printf("\n Enter the no of element to be sorted:");
scanf("%d",&n);

printf("\n Enter %d elements:",n);
for(i=0;i<n;i++)
scanf("%d",&x[i]);
Selectionsort(x,n);

printf("\n The sorted array is:\n");
for(i=0;i<n;i++)

printf("%4d" x[i]);

getch();

void Selectionsort(int a[],int n)

{
inti,j,pos,large;
for(i=n-1;i>0;i--)

{

large=a[0];
pos=0;
for(j=1;j<=i;j++)
{

if (a[i]>large)
{

large=alj];
pos=j;

}

}
a[pos]=ali];
a[i]=large;

}

¥



Output:

Enter the no of element to be sorted:?

Enter 7 elements:45
| VA
32
10
34
67
41

The sorted array is:

10 12 32 314 11 6? 415

18. Aim: Arrange the list of numbers in ascending order using

Merge Sort.

#include<stdio.h>
#include<conio.h>

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

void Merge(int[],int,int,int);
void main()

{

int x[20],i,n;

clrscr();

printf("\n Enter the no of element to be sorted:");
scanf("'%d",&n);

printf("\n Enter %d elements:",n);
for(i=0;i<n;i++)
scanf("%d",&x[i]);
Mergesort(x,0,n-1);

printf("\n The sorted array is:\n");
for(i=0;i<n;i++)

printf("%4d" x[i]);

getch();

}



void Mergesort(int a[],int p,int r)
{

int q;

if(p<r)

{

q=(p+1)/2;
Mergesort(a,p,q);
Mergesort(a,g+1,r);
Merge(a,p,q,r);

}

void Merge(int a[], int p, int g,int r)

{

int b[20],11,r1,i;

11=p;

ri=g+1;

i=p;
while((11<=q)&&(rl<=r))

{
if(a[l1]<a[r1])

{
b[i]=a[l1];
11=11+1;
i=i+1;

}

else

{
b[i]=a[r1];
rl=rl+1;
i=i+1;

by

while(l1<=q)

{

b[i]=a[l1];
11=11+1;
i=i+1;

}
while(rl<=r)
{

b[i]=a[r1];
ri=rl+1;
i=i+1;

}
for(i=p;i<=r;i++)
a[i]=bl[i];

}



Output:

Enter the no of element to be sorted:8

Enter 8 elements:12
10
34
26
78
51
36
79

The sorted array is:
10 12 26 34 36 51 78 79_

19. Aim: Arrange the list of numbers in ascending order using Quick Sort.

#include<stdio.h>
#include<conio.h>

void Quicksort(int[],int,int);
int partition(int[],int,int);
void main()

{

int x[20],i,n;

clrscr();

printf("\n Enter the no of element to be sorted:");
scanf("'%d",&n);

printf("\n Enter %d elements:",n);
for(i=0;i<n;i++)

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

Quicksort(x,0,n-1);



printf("\n The sorted array is:\n");
for(i=0;i<n;i++)

printf("%4d" x[i]);

getch();

void Quicksort(int a[],int p,intr)
{

intq;

if(p<r)

{

g=Partition(a,p,r);
Quicksort(a,p,q);
Quicksort(a,q+1,r);
}

}
int Partition(int a[], int p,int r)

intk,i,j,temp;
k=a[p;

i=p-1;

j=r+1;

while(1)

{

do

t

171-L
Twhile(a[j]>k);
do

t

i=i+1;
Twhile(a[i]<k);
if(i<j)

{

temp=a[i];
a[i]=a[jl;
a[j]=temp;
}

else
return(j);

¥
¥

Output:



Enter the no of element to be sorted:9

Enter 9 elements:23
| VA
41
30
40
90
60
49
89

The sorted array is:
12 23 30 40 41 49 60 89 90

20. Aim: Arrange the list of numbers in ascending order using Radix Sort.

#include<stdio.h>
#include<conio.h>

void Radixsort(int[],int);
void main()

{

int x[20],i,n;

clrscr();

printf("\n Enter the no of element to be sorted:");
scanf("'%d",&n);

printf("\n Enter %d elements:",n);
for(i=0;i<n;i++)
scanf("%d",&x[i]);
Radixsort(x,n);

printf("\n The sorted array is:\n");
for(i=0;i<n;i++)

printf("%4d" x[i]);

getch();

void Radixsort(int a[],int n)



{

int bucket[10][10],buck[10];
int i,j,k,I,num,div,large,pass;
div=1;

num=0;

large=a[0];

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

{
if(a[i]>large)
large=a[i];

}
while(large>0)

num=num+1;
large=large/10;
}

for(pass=0;pass<num;pass++)

{
for(k=0;k<10;k++)
buck[k]=0;
for(i=0;i<n;i++)

{

I=(a[i]/div)%10;
bucket[I][buck[I]++]=a[i];
}

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

{
for(j=0;j<buck[K];j++)
a[i++]=bucket[K][i];

}

div=div*10;

}

}

Output:



Enter the no of element to be sorted:6

Enter 6 elements:102
401
34
95
305
289

The sorted array is:
34 95 102 289 305 401

21. Aim: Arrange the list of numbers in ascending order using Heap Sort.

#include<stdio.h>
#include<conio.h>

void Heapsort(int[],int);

int Parent(int);

int Left(int);

int Right(int);

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

void Buildheap(int[],int);

void main()

{

int x[20],i,n;

clrscr();

printf("\n Enter the no of element to be sorted:");
scanf('%d",&n);

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



for(i=0;i<n;i++)
scanf("%d",&x[i]);
Heapsort(x,n);

printf("\n The sorted array is:\n");
for(i=0;i<n;i++)

printf("%4d" x[i]);

getch();

}

int Parent(int 1)
return(i/2);
Yoo
int Left(int i)
return(2*i+1);

int Right(int i)
{

return(2*i+2);

}

void Heapify(int a[],int i,int n)
{

int I,r,large,temp ;
I=Left(i);

r=Right(i);
if((I<=n-1)&&(a[l]>a]i]))
large=l;

else

large=i;
if((r<=n-1)&&(a[r]>a[large]))
large=r;

if(large!=i)

{

temp=a[i];
a[i]=a[large];
a[large]=temp;
Heapify(a,large,n);
}

}
void Buildheap(int a[],int n)

{
inti;
for(i=(n-1)/2;i>=0;i--)Heapify(a,i,n);

void Heapsort(int a[],int n)

{



int i,m,temp;
Buildheap(a,n);m=n;
for(i=n-1;i>=1;i--)

{

temp=a[0];
a[0]=ali];
a[i]=temp;

m=m-1;
Heapify(a,0,m);

}

}

Output:

Enter the no of element to be sorted:9

Enter 9 elements:23
6?7
45
89
70
90
34
12
36

The sorted array is:
12 23 34 36 45 67 70 89 90_




