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Experime Name /Obijectives Outcomes PO PSO
nt No
1 Aim:  To implement the  addition, | 1. Student would be able to understand and use | 1,2,3,12 1,24
multiplication & transpose of the 2D arrays. Arrays.
Objective: 2. Student will get more practice on defining and
1. To make students understand | manipulating arrays.
representation, implementation of the arrays.
2. To make students understand the
operations that can be performed on the
arrays.
2 Aim: To implement the transpose of the 2D | 1. Student would be able to understand and use | 1,2,3,12 1,24
arrays. Arrays.
Objective: 2. Student will get more practice on defining and
1. To make students understand | manipulating arrays.
representation, implementation of the arrays.
2. To make students understand the
operations that can be performed on the
arrays.
3 Aim: To implement stack using array. 1. Student would be able to understand and use Stacks. 1,2,3,12 1,24
Objective: 2. Student will get more practice on the operations that
1. To make  students  understand | can be performed on Stack.
representation, implementation and Basic
operations that can be performed on Stacks
4 Aim: To implement queue using arrays. 1. Student would be able to understand and use 1,2,3,12 1,2,4
Objective: Queues.
1. To make students understand 2. Student will get more practice on the operations that
representation, implementation and Basic can be performed on Queues.
operations that can be performed on Queues
5 Aim: To implement circular queue using 1. Student would be able to understand and use circular | 1,2,3,4,12 1,2,4
arrays. queue.
Objective: 2. Student will get more practice on the operations that
1. To make students understand can be performed on circular queue.
representation, implementation and Basic
operations that can be performed on circular
queue
6 Aim: To implement stack using linked list. 1. Student would be able to understand and use Stacks. 1,2,3,12 1,24
Obijective: 2. Student will get more practice on the operations that
1. To make students understand | can be performed on Stack.
representation, implementation and | 3. Students will get concept of how the dynamic
Basic operations that can be | memory allocated.
performed on Stacks
2. Understand the concept of Linked
Lists.
7 Aim: To implement queue using linked list. 1. Student would be able to understand and use 1,2,3,12 1,24

Obijective:
1. To make students understand
representation, implementation and
Basic operations that can be

Queues.

2. Student will get more practice on the operations that
can be performed on Queues.

3. Students will get concept of how the dynamic




performed on Queues
2. Understand the concept of Linked
Lists.

memory allocated.

8 Aim: To implement circular queue using 1. Student would be able to understand and use circular | 1,2,3,4,12 1,24
linked list. queue.
Obijective: 2. Student will get more practice on the operations that
1. To make students understand can be performed on circular queue.
representation, implementation and 3. Students will get clear concept of how the dynamic
Basic operations that can be memory allocated.
performed on circular queue
2. Understand the concept of Linked
Lists.
9 Aim: To implement Binary tree using linked 1. Students get a clear concept of the trees and their | 1,2,3,4,12 1,24
lists. operations.
Obijective: 2. Students will get idea of the applications of the
1. Understand the concept of treesand | linked list in various scenarios.
the operations that can be performed | 3. Students get a clear concept of pointers.
on trees
2. Understand the concept of Linked
Lists.
10 Aim: To implement Tree traversals using 1. Students get a clear concept of the trees and their | 1,2,3,4,12 | 1,24
linked lists. traversing.
Objective: 2. Students will get idea of the applications of the
1. Understand the concept of trees and the linked list in various scenarios.
operations that can be performed on trees
2. Understand the concept of Linked Lists.
11 Aim: To implement Binary Search Tree using | 1. Students get a clear concept of the trees and their | 1,2,34,12 | 1,24
linked lists. operations.
Objective: 2. Students will get idea of the applications of the
1. Understand the concept of BST and the linked list in various scenarios.
operations that can be performed on BST
12 Aim: To implement Linear Search 1. Students will get a clear idea of the searching | 1,2,3,4,12 12,4
Objective: techniques and its applications.
1. To make the students understand the
various searching techniques available in data
structures.
13 Aim: To implement Binary Search 1. Students will get a clear idea of the searching | 1,2,3,4,12 1,2,4
Obijective: techniques and its applications.
1. To make the students understand the
various searching techniques available in data
structures.
14 Aim: To implement Bubble Sorting 1. The students will get a clear idea on some sorting | 1,2,3,4,12 1,24
Objective: techniques.
1. To enable the students to learn the various | 2. Students will get more practice on the looping
sorting algorithms and their concepts. concepts.
15 Aim: To implement Selection Sorting. 1. The students will get a clear idea on some sorting | 1,2,3,4,12 1,2,4
Objective: techniques.
1. To enable the students to learn the various | 2. Students will get more practice on the looping
sorting algorithms and their concepts. concepts.
16 Aim: To implement Merge Sorting. 1. The students will get a clear idea on some sorting | 123 4. | 1.2.4
Objective: techniques. ' 1’2' ’ T
1. To enable the students to learn the various | 2. Students will get more practice on the looping
sorting algorithms and their concepts. concepts.
17 Aim: To implement BFS using Linked Lists. 1. Students get a clear concept of the trees and | 1,2,34,12 | 1,24
Objective: their operations.
1. Understand the concept of Graph. 2. Get a clear idea of the graph and its
2. Get a clear idea of the graph and its implementation.
implementation. 3. Students get an idea of Breadth First Search &
DFS on a directed graph.
18 Aim: To implement DFS using Linked Lists. 1. Students get a clear concept of the trees and | 1,2,34,12 | 1,24
Objective: their operations.
1. Understand the concept of Graph,DFS. 2. Get a clear idea of the graph and its
2. Get a clear idea of the graph and its implementation.
implementation. 3. Students get an idea of Breadth First Search &




| DFS on a directed graph.

EXPERIMENTS BEYOND THE SYLLABUS

Experime
nt No

Objectives#

Outcomes

PO’s

PSO’s

1

Implement a Tower of Hanoi Problem.

Objective:

1. To make students more experts on handling
recursion.

1. To get more Practice on Recursion
2. To get more practice on defining & using
functions.

1,2,3,4,12

12,4

Implement a queue using two stacks

Objective:

1. To get a clear idea of the Stacks & queues and
their implementations.

1. To get hands on practice on Queue & Stack

1,2,3,4,12

12,4

Travelling Salesman Problem using Dynamic
Programming in C

Objective:

To get more practice on Linked Lists and Graphs.

1. Better practice on Linked List & Graph.

1,2,3,4,12

1,24

List implementation through Array

Objective: To make students understand
representation, implementation of list and Basic
operations and Understand the concept of Arrays.

Students will get more practice on the Array and
looping concepts.

1,2,3,4,12

1,24

List implementation using dynamic memory
allocation

Objective: To make students understand
representation, implementation of list and Basic
operations and Understand the concept of Linked
Lists.

Students will get more practice on the pointers
concepts.

1,2,3,4,12

1,2,4

Implementation of Quick Sort Algorithm
Objective: To enable the students to learn the
various sorting algorithms and their concepts.

1. The students will get a clear idea on some
sorting techniques.

2. Students will get more practice on the looping
concepts.

1,2,3,4,12

1,24




Experiment No. 1

Title: Program for Addition & Multiplication of 2D array.

Objective:

1. To make students understand representation, implementation of the arrays.
2. To make students understand the operations that can be performed on the arrays.

Mapping with PO & PSO

PO1 PO2 PO3 PO4 [ PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12
2 1 1 - - - - - - - - 1

PSO1 PSO2 PSO3 PSO4

1 1 1

Description:

Matrix Addition: The usual matrix addition is defined for two matrices of the same dimensions.
The sum of two m x n (pronounced "m by n") matrices A and B, denoted by A + B, is again
an m x n matrix computed by adding corresponding elements: ™
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Matrix Mutiplication: Arithmetic process of multiplying numbers (solid lines) inrowiin
matrix A and column j in matrix B,then adding the terms (dashed lines) to obtain entry ijin the

final matrix.

If Alisan n x m matrix and B is an m x p matrix,
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http://en.wikipedia.org/wiki/Matrix_addition#cite_note-FOOTNOTELipschutzLipson-1
http://en.wikipedia.org/wiki/Matrix_addition#cite_note-FOOTNOTELipschutzLipson-1
http://en.wikipedia.org/wiki/Matrix_addition#cite_note-FOOTNOTELipschutzLipson-1
http://en.wikipedia.org/wiki/Matrix_multiplication#cite_note-3
http://en.wikipedia.org/wiki/Matrix_multiplication#cite_note-3
http://en.wikipedia.org/wiki/Matrix_multiplication#cite_note-3
http://en.wikipedia.org/wiki/Matrix_multiplication#cite_note-3
http://en.wikipedia.org/wiki/Matrix_multiplication#cite_note-5
http://en.wikipedia.org/wiki/Matrix_multiplication#cite_note-5

. Code:

#include<stdio.h>
#include<conio.h>
void main()
{
intij,crk;
int a[20][20],b[20][20],ma[20][20],ms[20][20];
int mm[20][20];
clrscr();
printf("\n\ttINPUT:");
printf("\n\t\t------ ");
printf("\n\t\tEnter the value for row and column: *);
scanf("%d%d",&c,&r);
printf("\n\t\tEnter the value for matrix A\n");
for(i=0;i<c;i++)
{
for(j=0;j<r;j++)

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

}
printf("\n");
ks
printf("\n\t\tEnter the value for matrix B\n");
for(i=0;i<c;i++)

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

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

}
printf("\n");

for(i=0;i<c;i++)
{
for(j=0;j<r;j++)
{
mal[i] j]=ali][j]+b[i][i];
}mS[I][l]=a[I][|]-b[I][1];
}
for(i=0;i<c;i++)
{
for(j=0;j<r;j++)
{



mm([i][j]=0;
for(k=0;k<c;k++)
{
}mm[i][i] +=a[i][K]*b[K][];
}

h
printf("\n\\tM OUTPUT:");
printf("\n\t\t------- ");
printf("\n\t\tThe addition matrix is:\n");
for(i=0;i<c;i++)

for(j=0;j<r;j++)
{

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

}
printf(*\n™);

printf("\n\t\tThe multiplication matrix is:\n");
for(i=0;i<c;i++)
{
for(j=0;j<r;j++)

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

}
printf(*\n™);
}
getch();

Enter the value for row and column: 2 2
Enter the value for matrix A

4 3

6 2

Enter the value for matrix B

8 1

05

OUTPUT:
The addition matrix is:
12 4
6 7
The multiplication matrix is:
32 19
48 16
Applications: Expression evaluation and syntax parsing Matrix multiplication is usually used in
graphics initially (scalings, translations, rotations, etc). Then there are more in-depth examples



such as counting the number of walks between nodes in a graph using the adjacency graph's
power.

References:

1. Horowitz and Sahani, “Fundamentals of Data Structures”, Galgotia Publications Pvt Ltd Delhi India
2. G.S. Balyja, “ Data Structure using C”.

3. Lipschutz, “Data Structures” Schaum’s Outline Series, Tata Mcgraw-hill Education (India) Pvt. Ltd .
4. P.S. Deshpandey, “C and Datastructure”, Wiley Dreamtech Publication



Experiment No. 2

Title: Pseudo code and Program for Transpose 2DArray.

Objective:

1.
2.

Mapping with PO & PSO

To make students understand representation, implementation of the arrays.
To make students understand the operations that can be performed on the arrays.

PO1 PO2 PO3 PO4 [ PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12
1 1 1 - - - - - - - - 1

PSO1 PSO2 PSO3 PSO4

1 1 1

Description:

This ¢ program prints transpose of a matrix. It is obtained by interchanging rows and columns of a
matrix. For example if a matrix is

12
34
56

then transpose of above matrix will be

135
246

When we transpose a matrix then the order of matrix changes, but for a square matrix order
remains same.

Program in C:

#include <stdio.h>

int main()

{

int m, n, ¢, d, matrix[10][10], transpose[10][10];

printf("Enter the number of rows and columns of matrix ");
scanf("%d%d",&m,&n);
printf("Enter the elements of matrix \n");

for(c=0;c<m;c++)

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

{

¥
¥

scanf("%d",&matrix[c][d]);

for(c=0;c<m;c++)




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

{
transpose[d][c] = matrix[c][d];

¥
¥

printf("Transpose of entered matrix :-\n");
for(c=0;c<n;c++)
for(d=0;d<m;d++)

printf("%d\t" transpose[c][d]);

}
printf(*\n™);

}

return O;

}

Input:

Enter the number of rows and columns of matrix 2 3
Enter the elements of matrix

24

56

78

Output: Transpose of entered matrix

257

468

The array implementation aims to create an array where the first element (usually at the zero-
offset) is the bottom. That is, stack[0] is the first element pushed onto the stack and the last
element popped off. The program must keep track of the size, or the length of the stack. The stack
itself can therefore be effectively implemented as a two-element structure in C.

Applications: On a computer, one can often avoid explicitly transposing a matrix in memory by
simply accessing the same data in a different order. For example, software libraries for linear
algebra, such as BLAS, typically provide options to specify that certain matrices are to be
interpreted in transposed order to avoid the necessity of data movement.

References:

1. Horowitz and Sahani, “Fundamentals of Data Structures”, Galgotia Publications Pvt Ltd Delhi India
2. G.S. Baluyja, “ Data Structure using C”.

3. Lipschutz, “Data Structures” Schaum’s Outline Series, Tata Mcgraw-hill Education (India) Pvt. Ltd .
4. P.S. Deshpandey, “C and Datastructure”, Wiley Dreamtech Publication

11—


http://en.wikipedia.org/wiki/Computer
http://en.wikipedia.org/wiki/Random_access_memory
http://en.wikipedia.org/wiki/Software_libraries
http://en.wikipedia.org/wiki/Linear_algebra
http://en.wikipedia.org/wiki/Linear_algebra
http://en.wikipedia.org/wiki/Linear_algebra
http://en.wikipedia.org/wiki/BLAS

Experiment No. 3

Title: Pseudo code and Program for Stack implementation through Array

Objective: To make students understand representation, implementation and Basic operations that
can be performed on Stacks.

Mapping with PO & PSO

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 POY PO10 PO11 PO12
2 1 1 R - - R R R - -

PSO1 PSO2 PSO3 PSO4

Description:

A Stack is a last in, first out (LIFO) abstract data type and data structure. A stack can have any
abstract data type as an element, but is characterized by only three fundamental operations:
push, pop and stack top. The push operation adds a new item to the top of the stack, or
initializes the stack if it is empty. If the stack is full and does not contain enough space to accept
the given item, the stack is then considered to be in an overflow state. The pop operation
removes an item from the top of the stack. A pop either reveals previously concealed items, or
results in an empty stack, but if the stack is empty then it goes into underflow state (It means no
items are present in stack to be removed). The stack top operation gets the data from the top-
most position and returns it to the user without deleting it. The same underflow state can also
occur in stack top operation if stack is empty.

Pseudo-code:

STACK-EMPTY(S)
if top[S] =0

return true

else return false

PUSH(S, x)
top[S] <- top[S] +1
S[top[S]] <- x

POP(S)

if STACK-EMPTY(S)
then error “underflow”
else top[S] <- top[S] - 1
return S[top[S] + 1]

Program in C:

#include <stdio.h>



http://en.wikipedia.org/wiki/LIFO_(computing)
http://en.wikipedia.org/wiki/Abstract_data_type
http://en.wikipedia.org/wiki/Data_structure
http://en.wikipedia.org/wiki/Abstract_data_type
http://en.wikipedia.org/wiki/Stack_overflow

#include<ctype.h>
# define MAXSIZE 200;
int stack| MAXSIZE];
int top; /lindex pointing to the top of stack
void main()
{
void push(int);
int pop();
int will=1,i,num;
clrscr();
while(will ==1)
{ printf("MAIN MENU:
1.Add element to stack
2.Delete element from the stack™);
scanf("%d",&will);
switch(will)
{
case 1:
printf("Enter the data... ');
scanf("%d",&num);
push(num);
break;
case 2: i=pop();
printf(*'Value returned from pop function is %d ",i);
break;
default: printf("Invalid Choice . ");
}
printf("Do you want to do more operations on Stack ( 1 for yes, any other key to exit) ");
scanf("%d" , &will);
} /lend of outer while

} /lend of main
void push(int y)
{
if(top>MAXSIZE)
{
printf("STACK FULL");
return;
}
else
{
t0p++;
stack[top]=y;
}
}

int pop()



{

int a;

if(top<=0)
{
printf("STACK EMPTY");
return O;

}

else
{
a=stack[top];
top--;
}

return(a);

}

OUTPUT:

STACK OPERATION
1 --> PUSH
2 --> POP

Enter your choice

1

Enter the element to be pushed

34

Do you want to continue(Type 0 or 1)?

1 --> PUSH
2 > POP

Enter your choice

2

poped element is = 34

Do you want to continue(Type 0 or 1)?
0

Applications: Expression evaluation and syntax parsing

Calculators employing reverse Polish notation use a stack structure to hold values. Expressions
can be represented in prefix, postfix or infix notations. Conversion from one form of the
expression to another form may be accomplished using a stack. Many compilers use a stack for
parsing the syntax of expressions, program blocks etc. before translating into low level code.
Most of the programming languages are context-free languages allowing them to be parsed with
stack based machines.


http://en.wikipedia.org/wiki/Reverse_Polish_notation
http://en.wikipedia.org/wiki/Context-free_grammar

References:

1. Horowitz and Sahani, “Fundamentals of Data Structures”, Galgotia Publications Pvt Ltd Delhi India

2. G.S. Baluja, “ Data Structure using C”.
3. Lipschutz, “Data Structures” Schaum’s Outline Series, Tata Mcgraw-hill Education (India) Pvt. Ltd .

4. P.S. Deshpandey, “C and Datastructure”, Wiley Dreamtech Publication



Experiment No. 4

Title: Pseudo code and Program for Queue implementation through Array

Objective: To make students understand representation, implementation and Basic operations that
can be performed on Queues

Mapping with PO & PSO

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 POl11 PO12

2 1 1

PSO1 PSO2 PSO3 PSO4

Description:

A queue is a particular kind of data structure in which the entities in the collection are kept in
order and the principal (or only) operations on the collection are the addition of entities to the
rear terminal position and removal of entities from the front terminal position. This makes the
queue a First-In-First-Out (FIFO) data structure. In a FIFO data structure, the first element
added to the queue will be the first one to be removed. This is equivalent to the requirement that
once an element is added, all elements that were added before have to be removed before the
new element can be invoked. A queue is an example of a linear data structure.

Pseudo-code:

ENQUEUE(Q, x)
Q[tail[Q]] <- x

if tail[Q] = length[Q]
then tail[Q] <- 1

else tail[Q] <- tail[Q] + 1

DEQUEUE(Q)

X <- Q[head[Q]]
if head[Q] = length[Q]

then head[Q] <- 1
else head[Q] <- head[Q] + 1
return x

Programin C:

#include <stdio.h>
#include<ctype.h>

# define MAXSIZE 200
int gfMAXSIZE];

int front, rear;

void main()

{



http://en.wikipedia.org/wiki/FIFO_(computing)
http://en.wikipedia.org/wiki/List_of_data_structures#Linear_data_structures

void add(int);

int del();

void display();

int will=1,i,num;

front =0;

rear = 0;

clrscr();

printf("Program for queue demonstration through array™);

while(will ==1)
{
printf("MAIN MENU:
1.Add element to queue
2.Delete element from the queue™);
3. Display all elements
scanf("%d",&will);
switch(will)
{
case 1:
printf("Enter the data... ');
scanf("%d",&num);
add(num);
break;
case 2: i=del();
printf(*"'Value returned from delete function is %d ",i);
break;
case 3: display();
default: printf("Invalid Choice ... );
¥
printf(" Do you want to do more operations on Queue ( 1 for yes, any other key to exit) ");
scanf("%d" , &will);

}

}

void add(int a)

{

if(rear>MAXSIZE)
{
printf("QUEUE FULL");
return;
}

else
{
g[rear]=a;
rear++;

printf(" Value of rear = %d and the value of front is %d",rear,front);



}
}
int del()
{
int a;
if(front == rear)
{
printf("QUEUE EMPTY");
return(0);
}

else

{
a=q[front];
front++;

}

return(a);

}
void display()

{
inti;
if (front ==-1)
printf("Queue is empty \n");
else

{
printf("Queue is : \n");
for (i = front; i <= rear; i++)
printf("%d ", queue_array[i]);
printf("\n");
¥

OUTPUT:

1.Insert element to queue
2.Delete element from queue
3.Display all elements of queue
Enter your choice : 1

Inset the element in queue : 10
1.Insert element to queue
2.Delete element from queue

3.Display all elements of queue



Enter your choice : 1

Inset the element in queue : 15
1.Insert element to queue
2.Delete element from queue
3.Display all elements of queue
Enter your choice : 1

Inset the element in queue : 20
1.Insert element to queue
2.Delete element from queue
3.Display all elements of queue
Enter your choice : 1

Inset the element in queue : 30
1.Insert element to queue
2.Delete element from queue
3.Display all elements of queue
Enter your choice : 2

Element deleted from queue is : 10
1.Insert element to queue
2.Delete element from queue
3.Display all elements of queue
Enter your choice : 3

Queueis:

152030

1.Insert element to queue
2.Delete element from queue

3.Display all elements of queue

Enter your choice : 4



Applications:

1) Serving requests of a single shared resource (printer, disk, CPU), transferring data
asynchronously (data not necessarily received at same rate as sent) between two processes (10
buffers), e.g., pipes, file 10,sockets.

2) Call centre phone systems will use a queue to hold people in line until a service
representative is free.

3) Buffers on MP3 players and portable CD players, iPod playlist. Playlist for jukebox: add
songs to the end, play from the front of the list.

4) When programming a real-time system that can be interrupted (e.g., by a mouse click or
wireless connection), it is necessary to attend to the interrupts immediately, before proceeding
with the current activity. If the interrupts should be handles in the same order they arrive, then a
FIFO queue is the appropriate data structure.

References:

1. Horowitz and Sahani, “Fundamentals of Data Structures”, Galgotia Publications Pvt Ltd Delhi India
2. G.S. Balyja, “ Data Structure using C”.

3. Lipschutz, “Data Structures” Schaum’s Outline Series, Tata Mcgraw-hill Education (India) Pvt. Ltd .
4. P.S. Deshpandey, “C and Datastructure”, Wiley Dreamtech Publication



Experiment No. 5

Title: Pseudo code and Program for Circular Queue implementation through Array

Objective: To make students understand representation, implementation and Basic operations that
can be performed on circular queue

Mapping with PO & PSO

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12

2 1 1 1

PSO1 PSO2 PSO3 PSO4
1 1 1
Description:

A circular queue is a Queue but a particular implementation of a queue. It is very efficient. It is
also quite useful in low level code, because insert ion and deletion are totally independent.
Which means that you don’t have to worry about an interrupt handler trying to do an insertion at
the same time as your main code is doing deletion.

Pseudo code:

add_circular( item,queue,rear,front)
{ rear=(rear+1)mod n;
if (front ==rear)
then print " queue is full "
else {

}

delete_circular (item,queue,rear,front)

{
if (front = = rear)

print ("queue is empty");
else

{

front= front+1;
item= queue[front];
}
}

Program in C:
#include <stdio.h>
#include<ctype.h>

# define MAXSIZE 200
int cg[MAXSIZE];

int front,rear;

void main()

{

queue [rear]=item;}




void add(int,int [],int,int,int);
int del(int [],int ,int ,int);
int will=1,i,num;
front=1;
rear = 1;
clrscr();
printf("Program for Circular Queue demonstration through array");
while(will ==1)
{
printf("MAIN MENU:
1.Add element to Circular Queue
2.Delete element from the Circular Queue");
scanf("%d",&will);
switch(will)
{
case 1:
printf("Enter the data... );
scanf("%d",&num);
add(num,cq,MAXSIZE,front,rear);
break;
case 2: i=del(cq,MAXSIZE,front,rear);
printf(*"'Value returned from delete function is %d ",i);
break;
default: printf("Invalid Choice . ");
}
printf("* Do you want to do more operations on Circular Queue ( 1 for yes, any other key to exit)
")
scanf("%d" , &will);
} /lend of outer while
} /lend of main

void add(int item,int g[],int MAX,int front,int rear)
{
rear++;
rear= (rear%MAX);
if(front ==rear)
{
printf("CIRCULAR QUEUE FULL");
return;

¥

else

{
cq[rear]=item;
printf("Rear = %d Front = %d " rear,front);

¥



¥
int del(int q[],int MAX,int front,int rear)

{

int a;

if(front == rear)
{
printf("CIRCULAR STACK EMPTY™);
return (0);
}

else
{
front++;
front = front%MAX;
a=cq([front];
return(a);
printf("Rear = %d Front = %d ",rear,front);
}

}

OUTPUT

Main Menu

1. Insertion

2.Deletion

3.Exit

Enter Your Choice : 1

Enter The Queue Element : 10
Rear=0 Front=0

Main Menu

1. Insertion

2.Deletion

3.Exit

Enter Your Choice : 1

Enter The Queue Element : 20
Rear=1 Front=0

Main Menu

1. Insertion

2.Deletion

3.Exit

Enter Your Choice : 1

Enter The Queue Element : 30
Rear=2 Front=0

Main Menu

1. Insertion



2.Deletion

3.Exit

Enter Your Choice : 1

Enter The Queue Element : 40
Rear=3 Front=0

Main Menu

1. Insertion

2.Deletion

3.Exit

Enter Your Choice : 1

Enter The Queue Element : 50
Rear=4 Front=0

Main Menu

1. Insertion

2.Deletion

3.Exit

Enter Your Choice : 1

Enter The Queue Element : 60
Circular Queue Is Overflow.
Main Menu

1. Insertion

2.Deletion

3.Exit

Enter Your Choice : 2

Deleted Element From Queue Is : 10
Rear =4 Front=1

Main Menu

1. Insertion

2.Deletion

3.Exit

Enter Your Choice : 2

Deleted Element From Queue Is : 20
Rear =4 Front=2

Main Menu

1. Insertion

2.Deletion

3.Exit

Enter Your Choice : 2
Deleted Element From Queue Is : 30
Rear =4 Front=3



Main Menu
1. Insertion
2.Deletion
3.Exit

Enter Your Choice : 2
Deleted Element From Queue Is : 40
Rear =4 Front=4

Main Menu

1. Insertion

2.Deletion

3.Exit

Enter Your Choice : 2

Deleted Element From Queue Is : 50

Rear =-1 Front=-1

Main Menu

1. Insertion

2.Deletion

3.Exit

Enter Your Choice : 2

Circular Queue Is Underflow.

Applications:

The principle advantages in using a circular queue here is no explicit reference to queue indices
and the ability to search by queue element data in a way that obfuscates the queue itself. This
would be very valuable if your software will be enhanced in the future or part of a larger
software design.
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Experiment No. 6

Title: Pseudo code and Implementation of Stack using dynamic memory allocation

Objective: To make students understand representation, implementation and Basic operations that
can be performed on Stacks
Mapping with PO & PSO

PO1 PO2 PO3 PO4 [ PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12
2 1 2 - - - - - - - - 1
PSO1 PSO2 PSO3 PSO4
1 1 1
Description:

A stack is an ordered list where insertion and deletion take place at one end called top of the
stack (stack pointer)

A stack is a basic data structure that is used all throughout programming. The idea is to think of
your data as a stack of plates or books where you can only take the top item off the stack in
order to remove things from it.

A stack is also called a LIFO (Last In First Out) to demonstrate the way it accesses data.
Stack<item-type> Operations

push(new-item:item-type)

Adds an item onto the stack.

top():item-type

Returns the last item pushed onto the stack.

pop()

Removes the most-recently-pushed item from the stack.
is-empty():Boolean

True if no more items can be popped and there is no top item.
is-full():Boolean

True if no more items can be pushed.

get-size():Integer

Returns the number of elements on the stack.

All operations except get-size() can be performed in O(1) time. get-size() runs in at worst O(N).




Pseudo code:

push()

{
NODE* temp;

int item;

temp = (NODE*)malloc (sizeof(NODE));
printf("Enter the item to be inserted->");
scanf("%d",&item);

temp->data = item;

temp->next = NULL,

if(top == NULL)

top = temp;

else

{

temp->next = top;

top = temp;

}

¥

pop()

{

Int item;

NODE* temp;

if(top == NULL)
printf("\n***Stack is empty***\n");
else

{

temp = top;

top = top->next;

printf("\n\tDeleted item is-> %d\n",temp->data);
free(temp);

¥
¥

display()
{

NODE* temp;

if(top == NULL)

{

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

}

else

{

temp = top;

printf("\nThe list is->");
while(temp !'= NULL)

{

printf("\t%d" temp->data);
temp = temp->next;

¥



printf(*\n™);
}
}

program in C:

#include<stdio.h>
#include<malloc.h>
#define MAX 10
int top = -1;
int Stack[MAX] = {0};
typedef struct list
{

int data;

struct list *next;
} LIST,;

int main()
{
int push(int);
int pop();
LIST *Stack_top = NULL;
int stkpush(LIST **, int);
int stkpop(LIST **);
int data;
push(10);
push(11);
push(12);
push(13);
push(14);
push(15);
push(16);
push(17);
push(18);
push(19);
push(20);
push(11);
push(12);
stkpop(&Stack_top);
printf("\n");
stkpush(&Stack_top,10);
stkpush(&Stack _top,11);
stkpush(&Stack_top,12);
stkpush(&Stack _top,13);
stkpush(&Stack_top,14);
stkpush(&Stack _top,15);
while( data = stkpop(&Stack_top) )
{
printf("\t%d",data);
}

printf("\n stack2 output:");



while(data = pop())
{

printf("\t%ad",data);
}

return O;

}
int push(int data)

{
if(top == (MAX-1))

printf("\nStack is full");

}

else

Stack[++top] = data;

return O;

}

int pop()

{
int retv;
if(top == -1)

printf("\n empty stack");
retv = 0;

}

else

{
retv = Stack[top--];

}

return retv;

}

int stkpush(LIST **top, int data)

{
LIST *temp

if(temp = (LIST *)malloc(sizeof(LIST)) )
{

temp->data = data;

temp->next = *top;

*top = temp;

return 1;

}

else



{
return O;
}
}

int stkpop(LIST **top)

LIST *temp;
int retv = 0;

if(*top == NULL)
printf("\n empty stack");

}

else

{
temp = *top;
retv = (*top)->data;
(*top) = (*top)->next;
free(temp);

¥

return retv;

}

OUTPUT:
STACK OPERATION
1 --> PUSH
2 --> POP
Enter your choice
1
Enter the element to be pushed
34
Do you want to continue(Type 0 or 1)?

1 --> PUSH
2 --> POP
Enter your choice
2
poped element is = 34
Do you want to continue(Type 0 or 1)?
0




Applications:

The linked-list implementation is equally simple and straightforward. In fact, a simple singly
linked list is sufficient to implement a stack -- it only requires that the head node or element can
be removed, or popped, and a node can only be inserted by becoming the new head node.

Unlike the array implementation, our structure typedef corresponds not to the entire stack
structure, but to a single node:
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Experiment No. 7

Title: Pseudo code and Program for Queue implementation Using Dynamic Memory
allocation

Objective: To make students understand representation, implementation and Basic operations that
can be performed on Queues

Mapping with PO & PSO

POL__|[PO2 |[PO3 [PO4 | PO5 |[PO6 |PO7 |[PO8 | PO9 |POI0 | POllL | POIL2
2 1 2 - - - - - - - -

PSO1 PSO2 PSO3 PSO4
1 1 1
Description:

For Queue implementation using dynamic memory allocation operations, we can maintain two
pointers — gfront and gback as we had done for the case of array implementation of queues.

For the Enqueue operation, the data is first loaded on a new node. If the queue is empty, then
after insertion of the first node, both gfront and gback are made to point to this node, otherwise,
the new node is simply appended and gback updated.

In Dequeue function, first of all check if at all there is any element. If there is none, we would
have *qfront as NULL, and so report queue to be empty, otherwise return the data element,
update the *gfront pointer and free the node. Special care has to be taken if it was the only node
in the queue.

Pseudo code:

struct node

{

int value;
struct node *next;

}

struct node *queue, *front, *rear;

insert(int value)

{

struct node *new:;

new = (struct node *)malloc(sizeof(node));
new->value = value;
new->next = NULL,;

if(front == NULL)
{
queue = new;
front = rear = queue;




}

else
{
rear->next = new;
rear = new;
}
¥
delete()
int delval = 0;
if(front == NULL) printf("queue empty");
else
{

delval = front->value;
if(front->next == NULL)

{
free(front);
queue = front = rear = NULL,;
}
else
{
front = front->next;
free(queue);
queue = front;
}
}

}

Program in C:

#include<stdio.h>
#include<conio.h>
struct node
{
int data;
struct node *link;
} o
struct node *front, *rear;
void main()
{
int wish,will,a,num;
void add(int);
wish=1;
clrscr();
front=rear=NULL;
printf("Program for Queue as Linked List demo..");
while(wish == 1)
{
printf(*Main Menu 1.Enter data in queue \n 2.Delete from queue");
scanf("%d",&will);



switch(will)

{
case 1:
printf("Enter the data™);
scanf("%d",&num);
add(num);
/[display();
break;
case 2:
a=del();
printf(*"'VValue returned from front of the queue is %d",a);
break;
default:
printf("Invalid choice");
}

printf("Do you want to continue, press 1");
scanf("%d",&wish);
}
getch();
}
void add(int y)
{
struct node *ptr;
ptr=malloc(sizeof(struct node));
ptr->data=y;
ptr->link=NULL;
if(front ==NULL)
{
front = rear= ptr;
}
else
{
rear->link=ptr;
rear=ptr;

ky

}
int del()
{
int num;
if(front==NULL)
{
printf("QUEUE EMPTY");
return(0);
}

else
{
num=front->data;
front = front->link;
printf(" Value returned by delete function is %d ",num);
return(num);

¥



OUTPUT:

1.Insert element to queue
2.Delete element from queue
3.Display all elements of queue
Enter your choice : 1

Inset the element in queue : 10
1.Insert element to queue
2.Delete element from queue
3.Display all elements of queue
Enter your choice : 1

Inset the element in queue : 15
1.Insert element to queue
2.Delete element from queue
3.Display all elements of queue
Enter your choice : 1

Inset the element in queue : 20
1.Insert element to queue
2.Delete element from queue
3.Display all elements of queue
Enter your choice : 1

Inset the element in queue : 30
1.Insert element to queue
2.Delete element from queue
3.Display all elements of queue
Enter your choice : 2

Element deleted from queue is : 10

1.Insert element to queue



orwdPE

2.Delete element from queue
3.Display all elements of queue
Enter your choice : 3

Queueis:

152030

1.Insert element to queue
2.Delete element from queue

3.Display all elements of queue

Enter your choice : 4
Application:
Features of queue:

A list structure with two access points called the front and rear.

All insertions (enqueue) occur at the rear and deletions (dequeue) occur at the front.
Varying length (dynamic).

Homogeneous components

Has a First-In, First-Out characteristic (FIFO)

Rear of Front of
Queue Queue

FAY HERE
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Experiment No. 8

Title: Pseudo code and Program for implementation of Circular Queue using dynamic
memory allocation.

Objective: To make students understand representation, implementation and Basic operations that
can be performed on circular queue

Mapping with PO & PSO

POL__[PO2 [ PO3 [ PO4 | PO5 [PO6 |PO7 [PO8 | PO9 |[POI0 | POlL | POIL2
2 1 2 1 - - - - - - -

PSO1 PSO2 PSO3 PSO4
1 1 1
Description:

A circular queue is a particular implementation of a queue. It is very efficient. It is also quite
useful in low level code, because insertion and deletion are totally independent, which means that
you don't have to worry about an interrupt handler trying to do an insertion at the same time as
your main code is doing a deletion.

Pseudo code:
En_queue(int *arr, int data, int *front, int *rear)
{

If(*rear==size-1)
*rear=0;

Else

(*rear)++;
Arr[*rear]=data;
If(front==-1)
*front=0;

¥

De_queue(int *arr, int data, int *front, int *rear)
{

Data=arr[*front];
If(*front==*rear)
*front=*rear=-1,

Else if(*front==size-1)
*front=0;

Else

(*front)++;
Return(data)l

}

Programin C:



http://www.brucemerry.org.za/manual/structures/queue.html

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

struct node

{

int info;

struct node *link;
}*rear=NULL,;

main()

{

int choice;

while(1)

{

printf("1.Insert \n");
printf("2.Delete \n");
printf("3.Display\n™);
printf("4.Quit\n");
printf("Enter your choice : ");
scanf("%d",&choice);

switch(choice)

{

case 1:

insert();

break;

case 2:

del();

break;

case 3:

display();

break;

case 4:

exit();

default:
printf("Wrong choice\n™);
}*End of switch*/
}*End of while*/
}*End of main()*/

insert()

{

int num;
struct node *qg,*tmp;



printf("Enter the element for insertion : ");
scanf("%d",&num);

tmp= malloc(sizeof(struct node));
tmp->info = num;

if(rear == NULL) /*If queue is empty */
{

rear = tmp;

tmp->link = rear;

}

else

{

tmp->link = rear->link;

rear->link = tmp;

rear = tmp;

}

H*End of insert()*/

del()

{

struct node *tmp,*q;
if(rear==NULL)

{

printf("Queue underflow\n");
return;

}

if(rear->link == rear ) /*If only one element*/
{

tmp = rear;

rear = NULL;

free(tmp);

return;

}

g=rear->link;

tmp=q;

rear->link = g->link;

printf("Deleted element is %d\n",tmp->info);
free(tmp);

}*End of del()*/

display()

{

struct node *q;

if(rear == NULL)

{

printf("Queue is empty\n");



return;

i

q = rear->link;
printf("Queue is :\n");
while(q !'= rear)

{

printf(*%d ", g->info);
q = g->link;

}

printf("%d\n",rear->info);

¥

Main Menu
1. Insertion
2.Deletion
3.Exit

Enter Your Choice : 1

Enter The Queue Element : 10
Rear=0 Front=0

Main Menu

1. Insertion

2.Deletion

3.Exit

Enter Your Choice : 1

Enter The Queue Element : 20
Rear=1 Front=0

Main Menu

1. Insertion

2.Deletion

3.Exit

Enter Your Choice : 1

Enter The Queue Element : 30
Rear=2 Front=0

Main Menu

1. Insertion

2.Deletion

3.Exit

Enter Your Choice : 1

Enter The Queue Element : 40
Rear=3 Front=0

Main Menu

1. Insertion

2.Deletion



3.Exit

Enter Your Choice : 1

Enter The Queue Element : 50
Rear=4 Front=0

Main Menu

1. Insertion

2.Deletion

3.Exit

Enter Your Choice : 1

Enter The Queue Element : 60
Circular Queue Is Overflow.
Main Menu

1. Insertion

2.Deletion

3.Exit

Enter Your Choice : 2

Deleted Element From Queue Is : 10
Rear =4 Front=1

Main Menu

1. Insertion

2.Deletion

3.Exit

Enter Your Choice : 2

Deleted Element From Queue Is : 20
Rear =4 Front=2

Main Menu

1. Insertion

2.Deletion

3.Exit

Enter Your Choice : 2
Deleted Element From Queue Is : 30
Rear =4 Front=3

Main Menu
1. Insertion
2.Deletion
3.Exit

Enter Your Choice : 2
Deleted Element From Queue Is : 40
Rear =4 Front=4



Main Menu

1. Insertion

2.Deletion

3.Exit

Enter Your Choice : 2
Deleted Element From Queue Is : 50
Rear =-1 Front=-1

Main Menu

1. Insertion

2.Deletion

3.Exit

Enter Your Choice : 2
Circular Queue Is Underflow.

Applications:
As above experiment number 3.
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Title: Pseudo code and program for Implementation of Binary tree.

Experiment No. 9

Objective: Understand the concept of trees and the operations that can be performed on trees.
Mapping with PO & PSO

PO1 PO2 PO3 PO4 [ PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12
2 1 1 1 - - - - - - - 1

PSO1 PSO2 PSO3 PSO4

1 1 1

Description:

A binary tree is made of nodes, where each node contains a “left” pointer, a “right” pointer, and
a data element. The “root” pointer points to the topmost node in the tree. The left and right

pointers recursively point to smaller “subtrees” on either side.
A binary tree is composed of zero or more nodes each node contains:
1. A value (some sort of data item)

2. A reference or pointer to a left child (may be null), and

3. A reference or pointer to a right child (may be null)

A binary tree may be empty (contain no nodes) If not empty, a binary tree has a root node.

Every node in the binary tree is reachable from the root node by a unique path.

A node with neither a left child nor a right child is called a leaf. In some binary trees, only the
leaves contain a value.

/A
VN

(] F Te

[s[ g T [s[ hTe] [o] iTe]

/

[e T Te]
Pseudo code:

struct NODE

{

struct NODE *|eft;
int value;

struct NODE *right;

}

create_tree( struct NODE *curr, struct NODE *new )

{

if(new->value <= curr->value)

{

if(curr->left 1= NULL)
create_tree(curr->left, new);

EriTe]l [ErkIs




else
curr->left = new;

}

else

if(curr->right 1= NULL)
create_tree(curr->right, new);
else
curr->right = new;
}
}

Program in C:

#include"stdio.h"
#include"conio.h"
#include"alloc.h"
#include"stdlib.h"

struct btree

{

intn;

struct btree *left;
struct btree *right;
}ypedef btree,node;
btree *root,*ptr,*prev,*bfor,*x,*y;
int num;

char ch;

void main()

{

intc;

void create(node *);
void print(node *);
void search(node *);
void insert(node *);
void modify(node *);
void delet(node *);
while(c!=7)

{

clrscr();

printf("1. CREATE");
printf("2. PRINT");
printf("3. SEARCH");
printf("4. INSERT");
printf("5. MODIFY");
printf("6. DELETE");
printf("7. EXIT");
printf("Enter your choice : ");
scanf("%d",&c);
switch(c)

{



case 1 :

{

root=(node *)malloc(sizeof(node));
printf("Enter number : ");
scanf("%d",&root->n);
ptr=root;
root->left=root->right=NULL,
printf("Enter more(y/n)? *);
ch=getch();

create(root);

break;

}

case 2 :

{
print(root);
getch();
break;

¥

case 3:

{
printf("");
search(root);
getch();
break;

¥

case 4 :

{
printf("");
insert(root);
getch();
break;

}

case 5:

{

printf("");
modify(root);
getch();
break;

}

case 6 :

{
printf(""");
delet(root);
getch();
break;

}

case 7 :
exit(0);

default:

{

printf("Invalid choice");



getch();

break;

}

}

}

getch();

}

void create(node *ptr)
\Evhile(ch =="y")

{

printf("");

ptr=prev=root;
printf("Enter number : "');
scanf("%d",&num);
do

{

if(num <>n)

{

prev=ptr;
ptr=ptr->left;

b

else if(num > ptr->n)
{

prev=ptr;
ptr=ptr->right;

}

else

{

prev=NULL,;

break;

}
Twhile(ptr);

if(prev)

ptr=(node *)malloc(sizeof(node));
ptr->n=num;
ptr->left=ptr->right=NULL;
if(ptr->n <>n)

prev->left=ptr;
if(prev == root)
root=prev;

¥

if(ptr->n > prev->n)

prev->right=ptr;
ptr->left=ptr->right=NULL;
if(prev == root)

root=prev;



ks
¥

else
printf(*"%d' is already present..”,num);

printf("Enter more(y/n)? *);
ch=getch();

}

¥

void print(node *ptr)

void inprint(node *);
void preprint(node *);
void postprint(node *);

if(!ptr)

printf("Tree is empty...");
return;

b

printf("Root is '%d™,root->n);
printf("INORDER : ");
inprint(root);
printf("PREORDER : ");
preprint(root);
printf("POSTORDER : ");
postprint(root);

¥

void inprint(node *ptr)
{

if(!ptr)

return;

inprint(ptr->left);
printf("%2d ", ptr->n);
inprint(ptr->right);
return;

}

void preprint(node *ptr)
{

if(!ptr)

return;

printf("%2d ",ptr->n);
preprint(ptr->left);
preprint(ptr->right);
return;

¥



void postprint(node *ptr)
{

if(!ptr)

return;

postprint(ptr->left);
postprint(ptr->right);
printf(%a2d ",ptr->n);
return;

}

void search(node *ptr)

{

if(!ptr)

{

if(ptr == root)

{

printf("Tree is empty... You can't search anything...");
return;

ks
¥

printf("Enter the number to search : ");
scanf("%d",&num);

while(ptr)

{

if(ptr->n == num)

{

printf("Success... You found the number...");
return;

¥

else

if(ptr->n < ptr="ptr-">right);
else

ptr=ptr->left;

}

printf("Tree don't contain '%d'"...",num);

}

void insert(node *ptr)

{
if(ptr)
{

printf("Tree is empty...First create & then insert... );
return;

}

printf("™);

ptr=prev=root;

printf("Enter number to be inserted : ");
scanf("%d",&num);

do



{

if(num <>n)

{

prev=ptr;
ptr=ptr->left;
¥

else if(num > ptr->n)
{

prev=ptr;
ptr=ptr->right;
¥

else

{
prev=NULL,;
break;

}

¥

while(ptr);
if(prev)

{

ptr=(node *)malloc(sizeof(node));
ptr->n=num;
ptr->left=ptr->right=NULL;

if(ptr->n <>n)

{

prev->left=ptr;

if(prev == root)

root=prev;

¥

if(ptr->n > prev->n)

{

prev->right=ptr;
ptr->left=ptr->right=NULL,
if(prev == root)

root=prev;

}

printf(""%d' is inserted...",num);
}

else

printf(""%d' is already present...",num);
return;

¥

void modify(node *ptr)
{

int mod;
if(!ptr)

{

if(ptr == root)
{



printf("Tree is empty... You can't modify anything...");
return;

¥
¥

printf("Modification of particular number can't create a binary
tree...");

getch();

printf("Enter the number to get modified : ");
scanf("%d",&num);

prev=ptr;

while(ptr)

{

if(ptr->n == num)

X=ptr;

mod=x->n;

printf("Then enter new number : *);
scanf("%d",&num);

bfor=ptr=root;

while(ptr)

{

if(ptr->n == num)

printf(*"%d" already present...Modification denied...,",num);
return;

}

else if(ptr->n < bfor="ptr;" ptr="ptr-">right;
}

else

{

bfor=ptr;

ptr=ptr->left;

}

}

if(x==root)

{

y=x->right;

root=y;

while(y->left)

y=y->left;

y->left=x->left;

free(x);

}

else if(!(x->left) && !(x->right))
{

if(prev->left == x)

{

prev->left=NULL,

free(x);

}

else if(prev->right == x)

{



prev->right=NULL;
free(x);
¥

}
else if(1(x->left))

{
if(prev->left == x)

prev->left=x->right;
free(x);

else if(prev->right == x)

prev->right=x->right;
free(x);

}
¥
else if(!(x->right))

{

if(prev->left == x)
{
prev->left=x->left;
free(x);

else if(prev->right == x)

prev->right=x->left;
free(x);

ks

}

else

{

y=x->right;
while(y->left)
y=y->left;
y->left=x->left;
if(prev->left == x)
prev->left=y;

else if(prev->right == x)
prev->right=y;
free(x);

ptr=(node *)malloc(sizeof(node));
ptr->n=num;
ptr->left=ptr->right=NULL;
if(ptr->n <>n)

{

bfor->left=ptr;

if(bfor == root)

root=bfor;

}

if(ptr->n > bfor->n)



{

bfor->right=ptr;
ptr->left=ptr->right=NULL;
if(bfor == root)

root=bfor;

printf(*'%d' is modified by '%d™,mod,ptr->n);
return;

}

else

if(ptr->n < prev="ptr;" ptr="ptr-">right;
}

else

{

prev=ptr;

ptr=ptr->left;

}

}

printf("Tree don't contain '%d'...",num);

}

void delet(node *ptr)

{

if(!ptr)

{

if(ptr == root)

{

printf("Tree is empty... You can't delete anything...");
return;

}

}
printf("Enter the number to get deleted : ");

scanf("%d",&num);
prev=ptr;

while(ptr)

{

if(ptr->n == num)

{

if(ptr==root)

{

X=ptr->right;

root=x;

while(x->left)

x=x->left;

x->left=ptr->left;

free(ptr);

printf(""%d' is deleted...",num);
return;

}

else if(!(ptr->left) && !(ptr->right))
{



if(prev->left == ptr)
prev->left=NULL,;

else

prev->right=NULL;
free(ptr);

printf(*"%d" is deleted...”,num);
return;

}

else if(!(ptr->left))

{

if(prev->left == ptr)

{

prev->left=ptr->right;
free(ptr);

}

else if(prev->right == ptr)
{

prev->right=ptr->right;
free(ptr);

printf(*'%d" is deleted...”,num);
return;

¥
else if(!(ptr->right))

{

if(prev->left == ptr)
{
prev->left=ptr->left;
free(ptr);

else if(prev->right == ptr)

prev->right=ptr->left;
free(ptr);

printf(*"%d" is deleted...",num);
return;

}

else

{

X=ptr->right;
while(x->left)

x=x->left;
x->left=ptr->left;
if(prev->left == ptr)
prev->left=ptr->right;
else if(prev->right == ptr)
prev->right=ptr->right;
free(ptr);

printf(""%d' is deleted...",num);
return;

¥



else if(ptr->n < prev="ptr;" ptr="ptr-">right;
¥

else

{

prev=ptr;
ptr=ptr->left;
by

¥

printf("Tree don't contain '%d"...",num);

}

Applications:

Used in almost every high-bandwidth router for storing router-tables. Binary trees are used to
construct max and min heaps to perform heap sort on an array. Binary tree having important
role in language parsing. An example is the construction of the binary expression tree.
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Experiment No. 10

Title : Pseudo code and Program for implementation of Tree Operations Inorder, preorder, postorder
traversal.

Objective: .

1. Understand the concept of trees and the operations that can be performed on trees
2. Understand the concept of Linked Lists.

Mapping with PO & PSO

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 POY PO10 PO11 PO12
2 1 2 1 - - R R R - -

PSO1 PSO2 PSO3 PSO4
1 1 1
Description:

Pseudo code:

Preorder (tree *root)

{

Visit root;

If (root—>left is not equals NULL) preorder (root—>left);

If (root—>right is not equals NULL) preorder (root—>right);
}

Inorder (tree *root)

{

If (root—>left is not equals NULL) inorder (root—>left);
Visit root;

If (root—>right is not equals NULL) inorder (root—>right);

}

Postorder (tree *root)

{

If (root—>left is not equals NULL) postorder (root—>left);
If (root—>right is not equals NULL) postorder (root—>right);
Visit root;

}

Program in C:

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

struct node

{



struct node *left;
int data;
struct node *right;} ;

void main()

{

void insert(struct node **,int);
void inorder(struct node *);
void postorder(struct node *);
void preorder(struct node *);
struct node *ptr;

int will,i,num;

ptr = NULL;
ptr->data=NULL;

clrscr();

printf("Enter the number of terms you want to add to the tree.");
scanf("%d",&will);
[* Getting Input */
for(i=0;i<will;i++)
{
printf("Enter the item™);
scanf("%d",&num);
insert(&ptr,num);

ky

getch();

printf("INORDER TRAVERSAL");
inorder(ptr);

getch();

printf("PREORDER TRAVERSAL");
preorder(ptr);

getch();

printf("POSTORDER TRAVERSAL");
postorder(ptr);

getch();

¥

void insert(struct node **p,int num)

{

if((*p)==NULL)

{  printf("Leaf node created.");
(*p)=malloc(sizeof(struct node));
(*p)->left = NULL;
(*p)->right = NULL;
(*p)->data = num;
return;

}

else

{ if(num==(*p)->data)

{



printf("REPEATED ENTRY ERROR VALUE REJECTED");

return;

}

if(num<(*p)->data)

{
printf("Directed to left link.");
insert(&((*p)->left),num);

}

{
printf("Directed to right link.");

insert(&((*p)->right),num);

else

return;

void inorder(struct node *p)

if(p!I=NULL)
{
inorder(p->left);
printf("

Data :%d",p->data);

inorder(p->right);
}

return;

else

void preorder(struct node *p)

if(p!=NULL)

printf("

Data :%d",p->data);

preorder(p->left);
preorder(p->right);

¥

return;

else

void postorder(struct node *p)

if(p!I=NULL)
{
postorder(p->left);
postorder(p->right);



printf("
Data :%d",p->data);
}

return;

else

}

Applications: Inorder traversal:lt is particularly common to use an inorder traversal on a binary
search tree_because this will return values from the underlying set in order, according to the comparator
that set up the binary search tree (hence the name). To see why this is the case, note that if n is a node in
a binary search tree, then everything in n 's left subtree is less than n, and everything in n's right subtree
is greater than or equal to n. Thus, if we visit the left subtree in order, using a recursive call, and then
visit n, and then visit the right subtree in order, we have visited the entire subtree rooted at n in order.
We can assume the recursive calls correctly visit the subtrees in order using the mathematical principle
of structural induction. Traversing in reverse inorder similarly gives the values in decreasing order.

Preorder traversal:Traversing a tree in preorder while inserting the values into a new tree is
common way of making a complete copy of a binary search tree.

OUTPUT:

Pre Order Display
9

4

2

6

15

12

17

In Order Display
2

4

6

9

12

15

17

Post Order Display
2

6

4

12

17

15

9
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Experiment No. 11

Title: Pseudo code and Program for implementation of Binary Search Tree

Objective: Understand the concept of trees and the operations that can be performed on trees

Mapping with PO & PSO

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12

2 1 2 2

PSO1 PSO2 PSO3 PSO4
1 1 1
Description:

A binary search tree (BST) is a hode based binary tree data structure which has the following
properties:

The left subtree of a node contains only nodes with keys less than the node's key.
The right subtree of a node contains only nodes with keys greater than the node's key.
Both the left and right subtrees must also be binary search trees.

From the above properties it naturally follows that: Each node (item in the tree) has a distinct
key.

Generally, the information represented by each node is a record rather than a single data
element. However, for sequencing purposes, nodes are compared according to their keys rather
than any part of their their associated records.

The major advantage of binary search trees over other data structures is that the related sorting
algorithms and search algorithms such as in-order traversal can be very efficient.

Binary search trees are a fundamental data structure used to construct more abstract data
structures such as sets, multisets, and associative arrays.

Pseudo Code:

bst_node *CreateANode(int val) {
bst_node *newnode;

newnode = malloc(sizeof(bst_node);

if( newnode == NULL) {

return NULL;

}

newnode->data = val;

newnode->right = newnode->left = NULL;
return newnode;}




Program in C:

#include<stdio.h>
#include<conio.h>
struct tree
{
int data;
struct tree *left;
struct tree *right;
b
struct tree *create();
void preorder(struct tree *);
void inorder(struct tree *);
void postorder(struct tree *);
struct tree *create()
{
struct tree *p,*root;
int m,x;
chars;
root=(struct tree *)malloc(sizeof(struct tree));
printf("\nenter the value of the main root");
scanf(*'%d",&m);
root->data=m;
root->left=NULL;
root->right=NULL;
printf("\nenter n to stop creation of the binary search tree");
fflush(stdin);
scanf("%c",&s);
while(s!="n")
{
p=root;
printf("\nenter the value of the newnode");
fflush(stdin);
scanf("%d",&x);

while(1)
if(x<p->data)
{
if(p->left==NULL)
{
p->left=(struct tree *)malloc(sizeof(struct tree));
p=p->left;
p->data=Xx;
p->right=NULL;
p->left=NULL;
break;
}
else
p=p->left;
}
else

{



if(p->right==NULL)

p->right=(struct tree *)malloc(sizeof(struct tree));
p=p->right;
p->data=x;
p->right=NULL;
p->left=NULL,;
break;
¥
else
p=p->right;
}
¥
printf("\nwant to continue™);
fflush(stdin);
scanf("%c",&s);

}

return(root);

void preorder(struct tree *p)
{
if(p!=NULL)
{
printf("%d ",p->data);
preorder(p->left);
preorder(p->right);
¥
¥

void inorder(struct tree *p)
if(p!=NULL)

inorder(p->left);
printf("\t%d",p->data);
inorder(p->right);

void postorder(struct tree *p)
{
if(p!=NULL)
{
postorder(p->left);
postorder(p->right);
printf("\t%d",p->data);
}
}
void main()
{
int h;
struct tree *root;
while(1)
{



printf("\nenter 1. for creation of the binary search tree™);
printf("\nenter 2. for preorder traversal™);
printf("\nenter 3. for inorder traversal™);
printf("\nenter 4. for postorder traversal™);
printf("\nenter 5. for exit");
printf(*\nenter your choice");
scanf("%d",&h);
switch(h)
{

case 1:

root=create();

break;

case 2:

preorder(root);

break;

case 3:

inorder(root);

break;

case 4:

postorder(root);

break;

case 5:

exit(0);

default:

printf("\nentered a wrong choice");

¥
¥
¥

OUTPUT:

OPERATIONS ---

1 - Insert an element into tree

2 - Delete an element from the tree
3 - Inorder Traversal

4 - Preorder Traversal

5 - Postorder Traversal

6 - Exit

Enter your choice : 1
Enter data of node to be inserted : 40

Enter your choice : 1
Enter data of node to be inserted : 20

Enter your choice : 1
Enter data of node to be inserted : 10

Enter your choice : 1
Enter data of node to be inserted : 30

Enter your choice : 1
Enter data of node to be inserted : 60



Enter your choice : 1
Enter data of node to be inserted : 80

Enter your choice : 1
Enter data of node to be inserted : 90

Enter your choice : 3
10 ->20-> 30 -> 40 -> 60 -> 80 -> 90 ->

Application :

Used in many search applications where data is constantly entering/leaving, such as the map and
set objects in many languages' libraries. Binary Search Tree structures can be used in cases
where you want to minimize the number of node accesses .They is used extensively in operating
system design.
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Experiment No. 12

Title: Algorithm and Program for Searching Algorithm “Binary Search” .
Objective: To make the students understand the searching techniques available in data structures.

Mapping with PO & PSO

POl [ PO2 [ PO3 PO4 [PO5 | PO6 | PO7 PO8 | PO9 | POI10 PO11 PO12
2 1 1 1 - - - - - - -

PSO1 PSO2 PSO3 PSO4

Description:

A Binary Search or half-interval search algorithm finds the position of a specified value (the
input "key") in an array sorted into order on the values of the key. At each stage, the algorithm
compares the sought key value with the key value of the middle element of the array. If the keys
match, then a matching element has been found so its index is returned. Otherwise, if the sought
key is less than the middle element's key, then the algorithm repeats its action on the sub array
to the left of the middle element or, if the input key is greater, on the sub array to the right. If
the array span to be searched is reduced to zero, then the key cannot be found in the array and a
special "Not found" indication is returned.

Algorithm is quite simple. It can be done either recursively or iteratively:

=

get the middle element;

if the middle element equals to the searched value, the algorithm stops;

3. otherwise, two cases are possible:

1. searched value is less, than the middle element. In this case, go to the step 1
for the part of the array, before middle element.

2. searched value is greater, than the middle element. In this case, go to the
step 1 for the part of the array, after middle element.

N

Now we should define, when iterations should stop. First case is when searched element is
found. Second one is when subarray has no elements. In this case, we can conclude, that
searched value doesn't present in the array.

Program in C:

#include <stdio.h>

#define TRUE 0

#define FALSE 1

int main(void) {

intarray[10] ={1, 2, 3,4,5,6,7,8,9, 10};



http://en.wikipedia.org/wiki/Algorithm
http://en.wikipedia.org/wiki/Index_(information_technology)
http://en.wikipedia.org/wiki/Sorted_array

int left = 0;
int right = 10;
int middle = 0;
int number = 0;
int bsearch = FALSE;
inti=0;
printf("ARRAY: ");
for(i=1;i<=10; i++)
printf("[%d] ", i);
printf(*\nSearch for Number: ");
scanf("%d", &number);
while(bsearch == FALSE && left <=right) {
middle = (left + right) / 2;
if(hnumber == array[middle]) {
bsearch = TRUE;
printf("** Number Found **\n");

}else {
if(number < array[middle]) right = middle - 1;
if(number > array[middle]) left = middle + 1,

¥
k

if(bsearch == FALSE)
printf(-- Number Not found --\n");
return O;

}

Applications:

Binary search can be used to access ordered data quickly when memory space is tight. Suppose

you want to store a set of 100.000 32-bit integers in a searchable, ordered data structure but you
are not going to change the set often. You can trivially store the integers in a sorted array of
400.000 bytes, and you can use binary search to access it fast. But if you put them e.g. into a B-
tree, RB-tree or whatever "more dynamic" data structure, you start to incur memory overhead.
To illustrate, storing the integers in any kind of tree where you have left child and right child
pointers would make you consume at least 1.200.000 bytes of memory (assuming 32-bit
memory architecture). Sure, there are optimizations you can do, but that's how it works in
general. Because it is very slow to update an ordered array (doing insertions or deletions),
binary search is not useful when the array changes often.
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Experiment No. 13

Title: Pseudo code and Program for implementation of Bubble sort.
Objective: To enable the students to learn the sorting algorithms and their concepts.

Mapping with PO & PSO

POl [ PO2 [ PO3 PO4 [PO5 | PO6 | PO7 PO8 | P09 | POI10 PO11 PO12
1 1 1 1 - - - - - - -

PSO1 PSO2 PSO3 PSO4

Description:

Bubble sort, also known as sinking sort, is a simple sorting algorithm that works by repeatedly
stepping through the list to be sorted, comparing each pair of adjacent items and swapping them
if they are in the wrong order. The pass through the list is repeated until no swaps are needed,
which indicates that the list is sorted. The algorithm gets its name from the way smaller
elements "bubble™ to the top of the list. Because it only uses comparisons to operate on
elements, it is a comparison sort. Although the algorithm is simple, it is not efficient for sorting
large lists; other algorithms are better.

Pseudo code:

BubbleSort(int a[], int n)

Begin
fori=1ton-1
sorted = true
forj=0ton-1-i
if a[j] > a[j+1]
temp = a[j]

afj] = afj+1]
a[j+1] = temp
sorted = false
end for

if sorted

break from i loop
end for

End

Program in C:

#include <stdio.h>

void bubble_sort(int a[], int size);

int main(void) {

intarr[10] = {10,2,4,1,6,5, 8, 7, 3, 9};
inti=0;
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printf("before:\n");
for(i = 0; i < 10; i++) printf("%d ", arr[i]);
printf(*\n");
bubble_sort(arr, 10);
printf(“after:\n");
for(i = 0; i < 10; i++) printf("%d ", arr[i]);
printf(*\n™);
return O;
}
void bubble_sort(int a[], int size) {
int switched = 1;
int hold = 0;
inti=0;
intj=0;
size -=1;
for(i = 0; i < size && switched; i++) {
switched = 0;
for(j = 0; j <size - i; j++)
if(alj] > afi+1]) {
switched = 1,
hold = a[j];
aljil =afj +1];
a[j + 1] = hold;
}
}
}

OUTPUT:

Enter the value of num
5

Enter the elements one by one
23

90

56

15

58

Input array elements
23

90

56

15

58

Sorted array is...

15

23



56

58

90

Enter the element to be searched
58

SEARCH SUCCESSFUL

Application:

Bubble sort is (provably) the fastest sort available under a very specific circumstance. It
originally became well known primarily because it was one of the first algorithms (of any kind)
that was rigorously analyzed, and the proof was found that it was optimal under its limited
circumstance.

Consider a file stored on a tape drive, and so little random access memory (or such large keys)
that you can only load two records into memory at any given time. Rewinding the tape is slow
enough that doing random access within the file is generally impractical -- if possible, you want
to process records sequentially, no more than two at a time.

Back when tape drives were common, and machines with only a few thousand (words|bytes) of
RAM (of whatever sort) were common, that was sufficiently realistic to be worth studying. That
circumstance is now rare, so studying bubble sort makes little sense at all -- but even worse, the
circumstance when it's optimal isn't taught anyway, so even when/if the right situation arose,
almost nobody would realize it.
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Experiment No. 14

Title: Pseudo code and Program for implementation of Selection Sort

Objective: To enable the students to learn the sorting algorithms and their concepts.
Mapping with PO & PSO

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12

1 1 1 1

PSO1 PSO2 PSO3 PSO4

Selection sort is a sorting algorithm, specifically an in-place comparison sort. It has O(n?) time
complexity, making it inefficient on large lists, and generally performs worse than the similar
insertion sort. Selection sort is noted for its simplicity, and also has performance advantages
over more complicated algorithms in certain situations, particularly where auxiliary memory is
limited. The algorithm works as follows:

1. Find the minimum value in the list.

2. Swap it with the value in the first position.

3. Repeat the steps above for the remainder of the list (starting at the second position and
advancing each time).

Effectively, the list is divided into two parts: the sublist of items already sorted, which is built
up from left to right and is found at the beginning, and the sublist of items remaining to be
sorted, occupying the remainder of the array.

Pseudo code:

SelectionSort(A)
Il GOAL.: place the elements of A in ascending order
1 n:=length[A]
2 fori:=1ton
3 /I GOAL: place the correct number in A[i]
4 j:=FindIndexOfSmallest( A, i,n)
5 swap AJi] with A[j]
/[ L.1. A[1..1] the i smallest numbers sorted
6 end-for
7 end-procedure

FindIndexOfSmallest( A, i, n)

/l GOAL.: return j in the range [i,n] such

Il that A[j]J<=A[k] for all k in range [i,n]

1 smallestAt :=1i;

2 forj:=(i+1)ton

3 if (A[j] < A[smallestAt] ) smallestAt ;=
/I L.1. A[smallestAt] smallest among A[i. ]

4 end-for



http://en.wikipedia.org/wiki/Sorting_algorithm
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5 return smallestAt
6 end-procedure

Programin C:

#include <stdio.h>
void selection_sort(int a[], int size);
int main(void) {
intarr[10] = {10, 2,4, 1,6, 5,8, 7, 3, 9};
inti=0;
printf("before:\n™);
for(i = 0; i < 10; i++) printf("%d ", arr[i]);
printf(*\n");
selection_sort(arr, 10);
printf("after:\n");
for(i = 0; i < 10; i++) printf("%d ", arr[i]);
printf(*\n™);
return O;
}
void selection_sort(int a[], int size) {
inti=0;
intj=0;
int large = 0;
int index = 0;
for(i=size-1;i>0;i--) {
large = a[0];
index = 0;
for(=1;j <=1, j+4)
if(afj] > large) {
large = a[j];
index = j;
}
a[index] = a[i];
a[i] = large;
}
}

OUTPUT:

Enter the value of n

4

Enter the elements one by one
57

90

34

78



Input array elements
57

90

34

78

Sorted array is...

34

57

78

90

Application:

Selection sort is a sorting algorithm, specifically an in-place comparison sort. It has O(n?) time
complexity, making it inefficient on large lists, and generally performs worse than the similar
insertion sort. Selection sort is noted for its simplicity, and also has performance advantages
over more complicated algorithms in certain situations, particularly where auxiliary memory is
limited.
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Experiment No. 15

Title: Pseudo code and Program for implementation of Merge Sort.

Objective: To enable the students to learn the sorting algorithms and their concepts.
Mapping with PO & PSO

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12
1 1 2 2 - - - - - - - 1
PSO1 PSO2 PSO3 PSO4
1 1 1
Description:
Merge sort is an O(n log n) comparison-based sorting algorithm. Most implementations
produce a stable sort, meaning that the implementation preserves the input order of equal
elements in the sorted output. It is a divide and conquer algorithm.
Conceptually, a merge sort works as follows
1. If the list is of length O or 1, then it is already sorted. Otherwise:
2. Divide the unsorted list into two sublists of about half the size.
3. Sort each sublist recursively by re-applying the merge sort.
4. Merge the two sublists back into one sorted list.
Merge sort incorporates two main ideas to improve its runtime:
1. A small list will take fewer steps to sort than a large list.
2. Fewer steps are required to construct a sorted list from two sorted lists than from two

unsorted lists. For example, you only have to traverse each list once if they're already sorted

(see the merge
Pseudo code:

mergesort(int a[], int low, int high)

{

int mid;

if(low<high)

{

mid=(low+high)/2;
mergesort(a,low,mid);
mergesort(a,mid+1,high);
merge(a,low,high,mid);

return(0);
}

merge(int a[], int low, int high, int mid)

{
inti, j, k, c[50];
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http://en.wikipedia.org/wiki/Merge_algorithm

i=low;

J=mid+1;

k=low;
while((i<=mid)&&(j<=high))

{
if(a[i]<ali])
{

clk]=a[i];

k++;
i++;
k

else

{
c[k]=a[il;
k++;

J+H,

}

while(i<=mid)
{

clk]=ali];
k++;

i++;

}
while(j<=high)

{
c[k]=a[il;
k++;

JH;
for(i=low;i<k;i++)
{

afi]=cfi];

¥

¥

Program in C:

#include <stdio.h>

#include <stdlib.h>

#define MAXARRAY 10

void mergesort(int a[], int low, int high);

int main(void) {

int array[MAXARRAY];

inti=0;

[* load some random values into the array */
for(i = 0; 1 < MAXARRAY,; i++)
array[i] = rand() % 100;

[* array before mergesort */
printf("Before :");



for(i = 0; i < MAXARRAY; i++)
printf(" %d", array[i]);
printf(*\n");
mergesort(array, 0, MAXARRAY - 1);
[* array after mergesort */
printf("Mergesort :");
for(i = 0; i < MAXARRAY; i++)
printf(" %d", array[i]);
printf("\n");
return O;
¥
void mergesort(int a[], int low, int high) {
inti=0;
int length = high - low + 1;
int pivot =0;
int mergel = 0;
int merge2 = 0;
int working[length];
if(low == high)
return;
pivot = (low + high) / 2;
mergesort(a, low, pivot);
mergesort(a, pivot + 1, high);
for(i = 0; i < length; i++)
working[i] = a[low + i;
mergel = 0;
merge2 = pivot - low + 1;
for(i = 0; i < length; i++) {
if(merge2 <= high - low)
if(mergel <= pivot - low)
if(working[mergel] > working[merge2])
a[i + low] = working[merge2++];
else
a[i + low] = working[mergel++];
else
a[i + low] = working[merge2++];
else
a[i + low] = working[mergel++];
}
}



OUTPUT:

List before sorting

1014 19262731333542440
List after sorting

01014 1926273133354244

Application:

Sort a list of names.

Organize an MP3 library.

Display Google Page Rank results.

List RSS news items in reverse chronological order.
Find the median.

Find the closest pair.

Binary search in a database.

Identify statistical outliers.

Find duplicates in a mailing list.
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Experiment No. 17

Title: Pseudo code and Program that implements Breadth First Search .

Objective:
1. Understand the concept of Graph, BFS .

2. Get a clear idea of the graph and its

Mapping with PO & PSO

implementation.

PO1 PO2 PO3 PO4 [ PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12
1 1 1 1 - - - - - - - 1
PSO1 PSO2 PSO3 PSO4
1 1 1
Description:

Breadth-first search (BFS) is a strategy for searching in a graph when search is limited to
essentially two operations: (a) visit and inspect a node of a graph; (b) gain access to visit the
nodes that neighbor the currently visited node. The BFS begins at a root node and inspect all the
neighboring nodes. Then for each of those neighbor nodes in turn, it inspects their neighbor
nodes which were unvisited, and so on.

Pseudo code:

BFS(V, E, s)

for eachuin V — {s}

do color[u] « WHITE
d[u] « infinity
nfu] < NIL
color[s] < GRAY
d[s] < 0

n[s] < NIL

Q1)

ENQUEUE(Q, s)

while Q is non-empty

do u < DEQUEUE(Q)

for each v adjacent to u
do if color[v] « WHITE
then color[v] < GRAY

> for each vertex u in V[G] except s.

> Source vertex discovered

> initialize
> initialize
> Clear queue Q

> That is, u = head[Q]
> for loop for every node along with edge.
> if color is white you've never seen it before

dlv] «d[u] +1
n[V] «— U
ENQUEUE(Q, v)

DEQUEUE(Q)
color[u] < BLACK

Programin C:



http://en.wikipedia.org/wiki/Graph_search_algorithm

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

#define TRUE 1
#define FALSE O
#define MAX 8

struct node

{

int data ;

struct node *next ;

b

int visited[MAX] ;

int q[8] ;

int front, rear ;

void bfs (int, struct node **) ;

struct node * getnode_write (int) ;
void addqueue (int) ;

int deletequeue( ) ;

int isempty( ) ;

void del ( struct node *) ;

void main()

{

struct node *arrf[MAX] ;

struct node *v1, *v2, *v3, *v4 ;

inti;

clrscr() ;

vl = getnode_write (2) ;

arr[0] =v1;

vl -> next = v2 = getnode_write (3) ;
v2 ->next = NULL ;

vl = getnode_write (1) ;

arr[1] =v1;

v1 -> next = v2 = getnode_write (4) ;
V2 -> next = v3 = getnode_write (5) ;
v3 ->next = NULL ;

vl = getnode_write (1) ;

arr[2] =v1;

vl -> next = v2 = getnode_write (6) ;
V2 -> next = v3 = getnode_write (7)) ;
v3 ->next = NULL ;

vl = getnode_write (2) ;

arr[3] =v1;

v1 -> next = v2 = getnode_write (8) ;



v2 ->next = NULL ;

vl = getnode_write (2) ;

arr[4] =v1;

vl -> next = v2 = getnode_write (8) ;
v2 ->next = NULL ;

vl = getnode_write (3) ;

arr[5] =v1;

vl -> next = v2 = getnode_write (8) ;
v2 ->next = NULL ;

vl = getnode_write (3) ;

arr[6] =v1;

vl -> next = v2 = getnode_write (8) ;
v2 ->next = NULL ;

vl = getnode_write (4) ;

arr[7] = v1;

vl -> next = v2 = getnode_write (5) ;
V2 -> next = v3 = getnode_write (6) ;
v3 -> next = v4 = getnode_write (7)) ;
v4 ->next = NULL ;

front =rear =-1;

bfs (1, arr) ;
for(i=0;i<MAX;i++)

del (arr[i] ) ;

getch() ;

}

void bfs (int v, struct node **p )
{

struct node *u ;

visited[v - 1] = TRUE ;

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

addqueue (V) ;

while (isempty() == FALSE )
{

v = deletequeue( ) ;
u=*(p+v-1);

while (u!'=NULL)

{

if (visited [ u->data-1]==FALSE)
{

addqueue (u ->data) ;

visited [ u->data-1]=TRUE;
printf ( "%d\t", u -> data ) ;

}



u=u->next;

}

}

}

struct node * getnode_write (int val )

{

struct node *newnode ;

newnode = ( struct node * ) malloc ( sizeof ( struct node ) ) ;
newnode -> data = val ;

return newnode ;

}

void addqueue (int vertex )
{

if (rear == MAX -1)
{

printf ( "\nQueue Overflow." ) ;
exit() ;

}

rear++ ;

g[rear] = vertex ;

if (front==-1)
front=0;

}

int deletequeue( )

{

int data ;

if (front==-1)

{

printf ( "\nQueue Underflow." ) ;
exit() ;

}

data = q[front] ;

if (front ==rear)
front =rear=-1;

else

front++ ;

return data ;

}

int isempty()

{

if (front==-1)
return TRUE ;

return FALSE ;

}

void del ( struct node *n)



{

struct node *temp ;
while (n!=NULL)

{

temp =n->next;
free (n);
n=temp;

}

}

tusharsoni@tusharsoni-Lenovo-G50-70:~/Desktops . /a.out
Enter nunber of vertices : 9

Enter edge 1( -1 -1 toquit ) : @

1

Enter edge 2(

3

Enter edge

4

Enter edge

Enter edge 5(
6
Enter edge 6
7
Enter edge 7(
4

Enter edge B(

Enter edge 9(
5

Enter edge 30( -1
5

Enter edge 311( -1

5

Enter edge 12( -1 -1 to quit

8

Enter edge 13( -1 -1 to quit ) :

rt Vertex for BFS:

$78
tusharsonilgtusharsont-Lenovo-G50-70: ~/Desktops l

Applications:
Breadth-first search can be used to solve many problems in graph theory, for example:

1. Finding all nodes within one connected component

Copying Collection, Cheney's algorithm

Finding the shortest path between two nodes u and v (with path length measured by number
of edges)

Testing a graph for bipartiteness

(Reverse) Cuthill-McKee mesh numbering

Ford—Fulkerson method for computing the maximum flow in a flow network
Serialization/Deserialization of a binary tree vs serialization in sorted order, allows the tree
to be re-constructed in an efficient manner.

w N
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Experiment No. 18

Title: Pseudo code and Program for Implementation of Depth First Search.

Objective:

1. Understand the concept of Graph, DFS .

2. Get a clear idea of the graph and its
Mapping with PO & PSO

implementation.

PO1 P02 PO3 PO4 [ PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12
1 1 1 1 - - - - - - - 1
PSO1 PSO2 PSO3 PSO4
1 1 1
Description:

Depth-first search (DFS) is an algorithm for traversing or searching a tree, tree structure, or
graph. One starts at the root (selecting some node as the root in the graph case) and explores as far
as possible along each branch before backtracking.

Pseudo code:

DFS(G,v) (Vv is the vertex where the search starts )

Stack S := {}; (start with an empty stack )

for each vertex u, set visited[u] := false;

push S, v;
while (S is not empty) do
u:=pops;
if (not visited[u]) then
visited[u] := true;
for each unvisited neighbour w of u
push S, w;
end if
end while
END DFS()

Programin C:

#include <stdio.h>

typedef struct node {

int value;

struct node *right;

struct node *left;

} mynode;

mynode *root;

add_node(int value);

void levelOrderTraversal(mynode *root);
int main(int argc, char* argv[]) {



http://en.wikipedia.org/wiki/Algorithm
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root = NULL,;

add_node(5);

add_node(1);

add_node(-20);

add_node(100);

add_node(23);

add_node(67);

add_node(13);
printf(""\n\n\nLEVEL ORDER TRAVERSAL\n\n");
levelOrderTraversal(root);
getch();

¥

// Function to add a new node...
add_node(int value) {

mynode *prev, *cur, *temp;
temp = malloc(sizeof(mynode));
temp->value = value;
temp->right = NULL,;
temp->left = NULL,;

if(root == NULL) {
printf("\nCreating the root..\n");

root = temp;

return;

}

prev = NULL,

cur = root;

while(cur = NULL) {
prev = cur;

/lcur = (value < cur->value) ? cur->left:cur->right;
if(value < cur->value) {
cur = cur->left;

}else {

cur = cur->right;
}

}

if(value < prev->value) {
prev->left = temp;

} else {

prev->right = temp;

b

b

/I Level order traversal..
void levelOrderTraversal(mynode *root) {
mynode *queue[100] = {(mynode *)0}; // Important to initialize!



int size = 0;

int queue_pointer = 0;
while(root) {

printf("[%d] ", root->value);
if(root->left) {
queue[size++] = root->left;
}

if(root->right) {
queue[size++] = root->right;
¥

root = queue[queue_pointer++];

= the number of node In & I|':|||.I|| 5

» waleme of |||| ||' graps

& valwe An &il):

Applications:

Algorithms that use depth-first search as a building block include:

Finding connected components.

Topological sorting.

Finding 2-(edge or vertex)-connected components.

Finding 3-(edge or vertex)-connected components.

Finding the bridges of a graph.

Finding strongly connected components.

Planarity Testing!“I®!

Solving puzzles with only one solution, such as mazes. (DFS can be adapted to find all
solutions to a maze by only including nodes on the current path in the visited set.)
9. Maze generation may use a randomized depth-first search.

10. Finding biconnectivity in graphs.

O N gk~ wDdRE
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BEYOND THE SYLLABUS

Experiment No.1

Implement a Tower of Hanoi Problem.

Objective: Implement a Tower of Hanoi Problem.
Description:

The Tower of Hanoi (also called the Tower of Brahma or Lucas' Tower, and sometimes
pluralized) is a mathematical game or puzzle. It consists of three rods, and a number of disks of
different sizes which can slide onto any rod. The puzzle starts with the disks in a neat stack in
ascending order of size on one rod, the smallest at the top, thus making a conicalshape.

The objective of the puzzle is to move the entire stack to another rod, obeying the following simple
rules:

1. Only one disk can be moved at a time.

2. Each move consists of taking the upper disk from one of the stacks and placing it on top of
another stack i.e. a disk can only be moved if it is the uppermost disk on a stack.
3. No disk may be placed on top of a smaller disk.

With three disks, the puzzle can be solved in seven moves. The minimum number of moves
required to solve a Tower of Hanoi puzzle is 2" - 1, where n is the number of disks.

Mapping with PO and PSO:

POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
2 2 1 1 1
PSO1 PSO2 PSO3 PSO4
1 1 1
Algorithm:
START

Procedure Hanoi(disk, source, dest, aux)

IF disk == 0, THEN
move disk from source to dest

ELSE
Hanoi(disk - 1, source, aux, dest) // Step 1
move disk from source to dest /] Step 2

Hanoi(disk - 1, aux, dest, source) // Step 3
END IF


https://en.wikipedia.org/wiki/Tower_of_Hanoi#cite_note-1
https://en.wikipedia.org/wiki/Mathematical_game
https://en.wikipedia.org/wiki/Puzzle
https://en.wikipedia.org/wiki/Cone

END Procedure
STOP

Program:
#include<stdio.h>

int tower_of _hanoi(int limit, char source_tower, char temporary_tower, char destination_tower)

{
if(limit == 1)

printf("\nMove Disk %d From %c To %c\n", limit, source_tower, destination_tower);
return O;
}
tower_of hanoi(limit - 1, source_tower, destination_tower, temporary_tower);
printf("Move Disk %d From %c To %c\n", limit, source_tower, destination_tower);
tower_of hanoi(limit - 1, temporary_tower, source_tower, destination_tower);
return 0;

}

int main()
{
char source_tower = 'A’, temporary_tower = 'B', destination_tower = 'C’;
int limit;
printf("\nEnter The Number of Disks:\t");
scanf("%d", &limit);
printf(*\nSequence of Disks:\n");
tower_of_hanoi(limit, source_tower, temporary_tower, destination_tower);
printf(*\n");
return O;

Output:

Terminal File Edit View Search Terminal Help

tushar@tusharsoni:~/Desktop$ gcc test.c
tushar@tusharsoni:~/Desktop$ ./a.out

Enter The Number of Disks: 3
Sequence of Disks:

Move Disk 1 From A To
Move Disk 2 From A To

Move Disk From To
Move Disk From To

Move Disk From To
Move Disk From To

Move Disk 1 From A To C

tushar@tusharsoni:~/Desktops Hi




References:
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Application: The Tower of Hanoi is also used as a Backup rotation scheme when performing
computer data Backups where multiple tapes/media are involved.
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Experiment No.2

Implement a queue using two stacks
Objective: To get a clear idea of the Stacks & queues and their implementations.
Description: A Queue is defined by its property of FIFO, which means First in First Out, i.e the

element which is added first is taken out first. Hence we can implement a Queue using Stack for
storage instead of array.For performing enqueue we require only one stack as we can
directly push data into stack, but to perform dequeue we will require two Stacks, because we need
to follow queue's FIFO property and if we directly pop any data element out of Stack, it will
follow LIFO approach(Last in First Out). We start with an empty queue. For the push operation we
simply insert the value to be pushed into the queue. The pop operation needs some manipulation.
When we need to pop from the stack (simulated with a queue), first we get the number of elements
in the queue, say n, and remove (n-1) elements from the queue and keep on inserting in the queue
one by one. That is, we remove the front element from the queue, and immediately insert into the
queue in the rear, then we remove the front element from the queue and then immediately insert
into the rear, thus we continue upto (n-1) elements. Then we will perform a remove operation,
which will actually remove the nth element of the original state of the queue, and return. Note that
the nth element in the queue is the one which was inserted last, and we are returning it first,
therefore it works like a pop operation (Last in First Out).

Mapping with PO and PSO:

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
2 2 1 1 1
PSO1 PSO2 PSO3 PSO4
1 1 1
Algorithm:

enQueue(q, X)
1) While stackl is not empty, push everything from satckl to stack2.
2) Push x to stackl (assuming size of stacks is unlimited).
3) Push everything back to stackl.
dnQueue(q)
1) If stackl is empty then error

2) Pop an item from stackl and return it

Program:



CoNoRr~LNE

#include <stdio.h>
#include <stdlib.h>

#define QUEUE_EMPTY_MAGIC Oxdeadbeef

typedef struct _queue_t {

int *arr;

int rear, front, count, max;
} queue _t;

/* Queue operation function prototypes */

queue_t *queue_allocate(int n);

void queue_insert(queue_t * g, int v);

int queue_remove(queue_t * q);

int queue_count(queue_t * q);

int queue_is_empty(queue_t * q);

void stack_push(queue_t * g, int v) {
queue_insert(q, v);

}

int stack_pop(queue_t * q) {
int i, n = queue_count(q);
int removed_element;

for(i=0;i<(n-1);i++){
removed_element = queue_remove(q);
queue_insert(g, removed_element);
[* same as below */
/lqueue_insert (g, queue_remove (q))

by

removed_element = queue_remove(q);

return removed_element;

ky

int stack_is_empty(queue_t * q) {
return queue_is_empty(q);

ky

int stack_count(queue_t*q) {
return queue_count(q);

¥

/* Simulated stack operations END */
/* Queue operations START */

int queue_count(queue_t * q) {
return g->count;

¥

queue_t*
queue_allocate(int n) {



53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99

100.
101.
102.
103.
104.

queue_t *queue;

queue = malloc(sizeof(queue_t));
if (queue == NULL)
return NULL;
queue->max = n;

queue->arr = malloc(sizeof(int) * n);
queue->rear =n - 1;
queue->front=n - 1;

return queue;

ks

void queue_insert(queue_t * g, intv) {
if (g->count == g->max)
return;

g->rear = (g->rear + 1) % g->max;
g->arr[g->rear] = v;
g->count++;

}

int queue_remove(queue_t * q) {
int retval;

if (g->count == 0)
return QUEUE_EMPTY_MAGIC,;

g->front = (g->front + 1) % g->max;
retval = g->arr[g->front];
g->count--;

return retval;

ky

int queue_is_empty(queue_t* q) {
return (g->count == 0);

ky

void queue_display(queue_t* q) {
inti = (g->front + 1) % g->max, elements = queue_count(q);

while (elements--) {
printf("[%d], ", g->arr[i]);
i=(>=g->max)?0:(i+1),
}
}

#define MAX 128
int main(void) {
queue_t *q;



105.
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107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124,
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144,
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.

int x, select;
/* Static allocation */
g = queue_allocate(MAX);

do {

printf("\n[1] Push\n[2] Pop\n[0] Exit");
printf("\nChoice: ");
scanf(™ %d", &select);

switch (select) {
case 1:

case 2:

case O:

printf("\nEnter value to Push:");
scanf(" %d", &x);

[* Pushing */

stack_push(q, x);

printf(*\n\n \nCurrent Queue:\n");

queue_display(q);
printf("\n\nPushed Value: %d", x);

printf("\n \n");

break;

[* Popping */
x = stack_pop(q);

printf(*\n\n\n\n \nCurrent Queue:\n");

queue_display(q);
if (x == QUEUE_EMPTY_MAGIC)
printf("\n\nNo values removed");
else
printf(*\n\nPopped Value: %d", x);
printf(*\n \n");

break;

printf("\nQutting.\n");
return O;

default:

printf("\nQutting”);

return O;

}

} while (2);

return O;



157. }
Output:

[1] Push

[2] Pop

[0] Exit

Choice: 1

Enter value to Push: 12
Current Queue:

[12],

Pushed Value: 12

[1] Push

[2] Pop

[0] Exit

Choice: 1

Enter value to Push: 53

Current Queue:
[12], [53],

Pushed Value: 53

References:
http://www.geeksforgeeks.org/queue-using-stacks/

Applications:
e Serving requests on a single shared resource, like a printer, CPU task scheduling etc.
e Inreal life, Call Center phone systems will use Queues, to hold people calling them in an
order, until a service representative is free.
e Handling of interrupts in real-time systems.



Experiment 3

Travelling Salesman Problem using Dynamic Programming in C
Objective: To get more practice on Linked Lists and Graphs.

Description: The Travelling Salesman Problem (often called TSP) is a classic algorithmic
problem in the field of computer science. It is focused on optimization. In this context better
solution often means a solution that is cheaper. TSP is a mathematical problem. It is most easily
expressed as a graph describing the locations of a set of nodes. The Travelling Salesman Problem
describes a salesman who must travel between N cities. The order in which he does so is
something he does not care about, as long as he visits each one during his trip, and finishes where
he was at first. Each city is connected to other close by cities, or nodes, by airplanes, or
by road or railway. Each of those links between the cities has one or more weights (or the cost)
attached. The cost describes how "difficult” it is to traverse this edge on the graph, and may be
given, for example, by the cost of an airplane ticket or train ticket, or perhaps by the length of the
edge, or time required to complete the traversal. The salesman wants to keep both the travel costs,
as well as the distance he travels as low as possible.

Mapping with PO and PSO:

POl | PO2 | PO3 | PO4 |PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
2 2 2 2 1
PSO1 PSO2 PSO3 PSO4
2 1 1
Algorithm:

File: tsp_search_2nd_sol.c

* Purpose: Use a parallel iterative depth-first search to solve an

* instance of the travelling salesman problem. Charitable threads

* donate to threads that are out of work.

* Input: From a user-specified file, the number of cities

* followed by the costs of travelling between the

* cities organized as a matrix: the cost of

* travelling from city i to city j is the ij entry.

* Qutput: The best tour found by the program and the cost of the tour.
* Compile: gcc -g -Wall -o tsp_search_2nd_sol tsp_search_2nd_sol.c —Ipthread]
* Notes:

* 1. Weights and cities are non-negative ints.

* 2. Program assumes the cost of travelling from a city to

* itself is zero, and the cost of travelling from one

* city to another city is positive.

* 3. Note that costs may not be symmetric: the cost of travelling

* from A to B, will, in general, be different from the cost

* of travelling from B to A.


https://simple.wikipedia.org/wiki/Computer_science
https://simple.wikipedia.org/wiki/Optimization_(computer_science)
https://simple.wikipedia.org/wiki/Graph_theory
https://simple.wikipedia.org/w/index.php?title=Node&action=edit&redlink=1
https://simple.wikipedia.org/wiki/Airplane
https://simple.wikipedia.org/wiki/Road
https://simple.wikipedia.org/wiki/Railway
https://simple.wikipedia.org/wiki/Distance

* 4. Salesperson’s home town is 0.

* 5. This version uses a linked list for the stack.

* 6. Occasionally runs program correctly and gives correct answer.
* But it still gives a segmentation fault roughly 50% of the time.
*/

Program:

#include <stdio.h>
#include <stdlib.h>
#include <pthread.h>

const int INFINITY =1000000;
const int NO_CITY =-1;

const int FALSE = 0;

const int TRUE = 1;

const int MAX_THREADS = 64;

typedef int city _t;
typedef int weight t;

typedef struct {
city_t* cities;
int count;
weight_t cost;
weight_t size;
} tour_t;

typedef struct stack_struct {

tour_t* tour_p; /* Partial tour */

city_t city; /* City under consideration */

weight_t cost; /* Cost of going to city */

struct stack_struct* next_p; /* Next record on stack */
weight_t size; /* Size of stack */

} stack_elt _t;

/* Global variables */

int thread_count;

intn;

weight_t* mat;

tour_t best_tour;
pthread_mutex_t mutex;

pthread _mutex_t term_mutex;
pthread_cond_t term_cond_var;
int threads_in_cond_wait = 0;
stack_elt_t* new_stack = NULL,

I* *!
void Usage(char* prog_name);

void Read_mat(FILE* mat_file);

void Print_mat(void);




void Assign_partial_tours(int* partial_tour_count, city_t* first_final_city,
city_t* last_final_city, long my_rank);

void Initialize_tour(tour_t* tour_p);

void *Search(void* rank);

int Terminated(stack_elt_t** my_stack, weight_t size);

void Print_tour(tour_t* tour_p, char* title);

void Check_best_tour(city_t city, tour_t* tour_p, weight_t* local_best_cost);
int Feasible(city _t city, city t nbr, tour_t* tour_p, weight_t local_best_cost);
void Split_stack(stack_elt_t** my_stack);

int Visited(city_t nbr, tour_t* tour_p);

void Push(tour_t* tour_p, city_t city, weight_t cost, stack_elt_t** stack_p,
weight_t size);

tour_t* Dup_tour(tour_t* tour_p);

void Pop(tour_t** tour_pp, city_t* city p, weight_t* cost_p,

stack_elt_t** stack_p, weight_t* size_p);

int Empty(stack_elt_t* stack);

I* */
int main(int argc, char* argv[]) {

long thread;

pthread_t* thread_handles;

FILE* mat_file;

if (argc != 3) Usage(argv[0]);
thread_count = strtol(argv[1], NULL, 10);
mat_file = fopen(argv[2], "r");

if (mat_file == NULL) {
fprintf(stderr, "Can’t open %sn", argv([2]);
Usage(argv[0]);

Read_mat(mat_file);
fclose(mat_file);

# ifdef DEBUG
Print_mat();

# endif

if (thread_count <=0 || thread_count > MAX_THREADS || thread_count >=n)
Usage(argv[0]);

thread_handles = malloc(thread_count*sizeof(pthread_t));
pthread_mutex_init(&mutex, NULL);
pthread_mutex_init(&term_mutex, NULL);
pthread_cond_init(&term_cond_var, NULL);

Initialize_tour(&best_tour);
best_tour.cost = INFINITY;

for (thread = 0; thread < thread_count; thread++)
pthread create(&thread_handles[thread], NULL,
Search, (void*) thread);



for (thread = 0; thread < thread_count; thread++)
pthread_join(thread_handles[thread], NULL);

Print_tour(&best_tour, "Best tour");
printf("Cost = %dn", best_tour.cost);

pthread _mutex_destroy(&mutex);
pthread_mutex_destroy(&term_mutex);
pthread_cond_destroy(&term_cond_var);
free(best_tour.cities);
free(thread_handles);

free(mat);

return O;

}/* main */

/*
* Function: Search

* Purpose: Search for an optimal tour using threads

* In args: rank

* Global vars in: mat, n

* Global vars infout: best_tour

* Return: NULL

*/

void *Search(void* rank) {

long my_rank = (long) rank; /* Use long in case of 64-bit system */
int partial_tour_count;

city_tnbr;

city_t city, first_final_city, last_final_city;

weight_t cost;

weight_t size;

weight_t local_best_cost = INFINITY;

tour_t* tour_p;

stack_elt_t* stack p;

/I Initializes final cities for partial tours of each thread */
Assign_partial_tours(&partial_tour_count, &first_final_city, &last_final_city, my_rank);

tour_p = malloc(sizeof(tour _t));
Initialize_tour(tour_p);

/* Don’t Push the first node, since Push duplicates */
stack_p = malloc(sizeof(stack_elt_t));
stack_p->tour_p = tour_p;

stack _p->city = 0;

stack_p->cost = 0;

stack_p->size = 0;

stack_p->next_p = NULL;

while ('Terminated(&stack _p, size)) {
Pop(&tour_p, &city, &cost, &stack _p, &size);
tour_p->cities[tour_p->count] = city;
tour_p->cost += cost;



tour_p->count++;

if (tour_p->count ==n) {

size—;

Check_best_tour(city, tour_p, &local_best_cost);

}

else {

/* Makes sure that partial tours check from each threads’ final cities only */
if (tour_p->count==1) {

for (nbr = last_final_city; nbr >= first_final_city; nbr-) {
Size++;

Push(tour_p, nbr, mat[n*city+nbr], &stack_p, size);

}

}

else {

for (nbr = n-1; nbr > 0; nbr-)

if (Feasible(city, nbr, tour_p, local_best_cost))
Push(tour_p, nbr, mat[n*city+nbr], &stack p, size);
}

}

/* Push duplicates the tour. So it needs to be freed */
free(tour_p->cities);

free(tour_p);

} I* while */

return NULL;

} /I* Search */

/*
* Function: Split_stack

* Purpose: Splits the thread’s stack so another thread without

* work can complete work

* In args: my_stack

* Global vars in: new_stack

*/

void Split_stack(stack_elt t** my_stack) {

struct stack_struct* head_p = *my_stack;

struct stack_struct* curr_p = head_p->next_p; /* Starts at tour 1 of my_stack */
struct stack_struct* temp_p = NULL;

struct stack_struct* pred_p = head_p;

inti=1; /* Index of curr_p */

while (curr_p '= NULL) {

if (1 % 2 '=0) {// Alternately pushes tours onto new_stack
Push(curr_p->tour_p, curr_p->city, curr_p->cost, &new_stack, curr_p->size);
temp_p = curr_p;

pred_p->next_p = curr_p->next_p;

curr_p = curr_p->next_p;

/* Deletes node from my_stack that was pushed onto new stack */
free(temp_p->tour_p->cities);

free(temp_p->tour_p);

free(temp_p);

¥



else {

pred_p = curr_p;

curr_p = curr_p->next_p;
}

i++:

}

} /* Split_stack */

/*
* Function: Pop

* Purpose: Remove the top node from the stack and return it
* In/out arg: stack_pp: on input the current stack, on output
* the stack with the top record removed

* Qut args: tour_pp: the tour in the top stack node

* city_p: the city in the top stack node

* cost_p: the cost of visiting the city

*/

void Pop(tour_t** tour_pp, city_t* city_p, weight_t* cost_p,
stack_elt_t** stack_pp, weight_t* size_p) {

stack_elt_t* stack_p = *stack_pp;

*tour_pp = stack_p->tour_p;

*city_p = stack_p->city;

*cost_p = stack_p->cost;

*size_p = stack_p->size;

*stack_pp = stack_p->next_p;

free(stack_p);

} /I* Pop */

/*
* Function: Push

* Purpose: Add a new node to the top of the stack

* In args: tour_p, city, cost

* In/out arg: stack_pp: on input pointer to current stack
* on output pointer to stack with new top record

* Note: The input tour is duplicated before being pushed
* 50 that the existing tour can be used in the

* Search function

*/

void Push(tour_t* tour_p, city_t city, weight_t cost,
stack_elt_t** stack_pp, weight_t size) {

stack_elt_t* temp = malloc(sizeof(stack_elt_t));
temp->tour_p = Dup_tour(tour_p);

temp->city = city;

temp->cost = cost;

temp->size = size;

temp->next_p = *stack_pp;

*stack_pp = temp;

} /* Push */

/*
* Function: Terminated
* Purpose: Determines whether or not threads need to quit




* or if threads need to split their stacks to give

* to other threads that need work. Uses mutexes.

* In args: my_stack, my_stack_size

* Global vars infout: term_cond_var, term_mutex, threads_in_cond_wait,
* new_stack

*/

int Terminated(stack_elt_t** my_stack, weight_t my_stack_size) {

if (my_stack_size >=2 && threads_in_cond_wait > 0 && new_stack == NULL) {
pthread _mutex_trylock(&term_mutex);

if (threads_in_cond_wait > 0 && new_stack == NULL) {
Split_stack(my_stack);

pthread_cond_signal(&term_cond_var);

}

pthread_mutex_unlock(&term_mutex);

return 0; /* Terminated = False; don’t quit */

} else if ('\Empty(*my_stack)) { /* Stack not empty, keep working */
return 0; /* Terminated = false; don’t quit */

} else { /* My stack is empty */
pthread_mutex_lock(&term_mutex);

if (threads_in_cond_wait == thread_count-1) { /* Last thread running */
threads_in_cond_wait++;
pthread_cond_broadcast(&term_cond_var);
pthread_mutex_unlock(&term_mutex);

return 1; /* Terminated = true; quit */

} else { /* Other threads still working, wait for work */
threads_in_cond_wait++;

while (pthread_cond_wait(&term_cond_var, &term_mutex) != 0);

/* We’ve been awakened */

if (threads_in_cond_wait < thread_count || new_stack '= NULL) { /* We got work */
*my_stack = new_stack;

new_stack = NULL;

threads_in_cond_wait—;

pthread_mutex_unlock(&term_mutex);

return 0; /* Terminated = false */

} else { /* All threads done */
pthread_mutex_unlock(&term_mutex);

return 1; /* Terminated = true; quit */

}

} /* else wait for work */

} /* else my_stack is empty */

} /* Terminated */

/*
* Function: Feasible

* Purpose: Check whether nbr could possibly lead to a better
*solution if it is added to the current tour. The

* functions checks whether nbr has already been visited

* in the current tour, and, if not, whether adding the

* edge from the current city to nbr will result in

* a cost less than the current best cost.

* In args: city, nbr, tour_p, local_best_cost




* Global vars in: mat, n

* Return: TRUE if the nbr can be added to the current tour.
* FALSE otherwise

*/

int Feasible(city_t city, city_t nbr, tour_t* tour_p, weight_t local_best_cost) {
if ("Visited(nbr, tour_p) &&

tour_p -> cost + mat[n*city + nbr] < local_best_cost)
return TRUE;

else

return FALSE;

} /* Feasible */

/*
* Function: Check_best_tour

* Purpose: Determine whether the current n-city tour will be

* better than the thread’s local best tour. If so,

* update threads local best tour. If this local best

* tour is better than the global best tour, then update

* the global best tour. Uses mutex.

* In args: city, tour_p, local_best_cost

* Qut args: local_best_cost

* Global vars in: mat, n, mutex

* Global vars infout: best_tour

*/

void Check_best_tour(city_t city, tour_t* tour_p, weight_t* local_best_cost) {
inti,

if (tour_p->cost + mat[city*n + 0] < *local_best_cost) {
*local_best_cost = tour_p->cost + mat[city*n + 0];
pthread_mutex_lock(&mutex);

if (*local_best_cost < best_tour.cost) {

for (i = 0; i < tour_p->count; i++)

best_tour.cities[i] = tour_p->cities[i];

best_tour.cities[n] = 0;

best_tour.count = n+1;

best_tour.cost = tour_p->cost + mat[city*n + 0];

}

pthread _mutex_unlock(&mutex);

}
} /* Check_best_tour */

/*
* Function: Assign_partial_tours

* Purpose: Assigns partial tour values for each thread

* In/out args: partial_tour_count, first_final_city, last_final_city
*In args: my_rank

* Global vars in: n, thread_count

*/

void Assign_partial_tours(int* partial_tour_count,

city t* first_final_city, city t* last_final_city, long my_rank) {

int quotient, remainder;



quotient = (n-1) / thread_count;
remainder = (n-1) % thread_count;

if (my_rank < remainder) {

*partial_tour_count = quotient+1;

*first_final_city = my_rank * (*partial_tour_count) + 1;

}

else {

*partial_tour_count = quotient;

*first_final_city = my_rank * (*partial_tour_count) + remainder + 1;

*last_final_city = *first_final_city + (*partial_tour_count) — 1;
} /I* Assign_partial_tours */

/*
* Function: Dup_tour

* Purpose: Create a duplicate of the tour referenced by tour_p:
* used by the Push function

*In arg: tour_p

* Ret val: Pointer to the copy of the tour

*/

tour_t* Dup_tour(tour_t* tour_p) {

inti;

tour_t* temp_p = malloc(sizeof(tour_t));

temp_p->cities = malloc(n*sizeof(city_t));

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

temp_p->cities[i] = tour_p->cities[i];

temp_p->cost = tour_p->cost;

temp_p->count = tour_p->count;

return temp_p;

} /* Dup_tour */

/*
* Function: Empty

* Purpose: Determine whether the stack is empty
*In arg: stack_p

* Ret val: TRUE if stack is empty, FALSE otherwise
*/

int Empty(stack_elt_t* stack p) {

if (stack_p == NULL)

return TRUE;

else

return FALSE;

} I* Empty */

/*
* Function: Print_tour

* Purpose: Print a tour

*In args: All

*/

void Print_tour(tour_t* tour_p, char* title) {




inti;

printf("%s:n", title);

for (i=0; i <tour_p->count; i++)
printf("%d ", tour_p->cities[i]);
printf(*nn");

} /* Print_tour */

/*
* Function: Visited

* Purpose: Use linear search to determine whether nbr has already
* bee visited on the current tour.

*Inargs: All

* Return val: TRUE if nbr has already been visited.

* FALSE otherwise

*/

int Visited(city_t nbr, tour_t* tour_p) {

inti,

for (i = 0; i < tour_p->count; i++)

if (tour_p->cities[i] == nbr ) return TRUE;
return FALSE;

} /I* Visited */

/*
* Function: Usage

* Purpose: Inform user how to start program and exit

* |n arg: prog_name

*/

void Usage(char* prog_name) {

fprintf(stderr, "usage: %s <number of threads> <matrix file>n", prog_name);
fprintf(stderr, "Number of threads must be less than matrix ordern™);

exit(0);

} /* Usage */

/*
* Function: Read_mat

* Purpose: Read in the number of cities and the matrix of costs
* In arg: mat_file

* Global vars out: mat, n

*/
void Read_mat(FILE* mat_file) {
inti, j;

fscanf(mat_file, "%d", &n);
mat = malloc(n*n*sizeof(weight_t));

for (I=0;1<n;i+t)

for j =0;j<n; j++)

fscanf(mat_file, "%d", &mat[n*i+j]);
} /* Read_mat */



/*
* Function: Print_mat

* Purpose: Print the number of cities and the matrix of costs
* Global vars in: mat, n

*/
void Print_mat(void) {
inti, j;

printf("Order = %dn", n);
printf("Matrix = n");
for(1=0;i<n;i++){

for (j =0;j<n;j++)
printf("%2d ", mat[i*n+j]);
printf("'n™);

}

printf("'n™);

} /* Print_mat */

/*
* Function: Initialize_tour

* Purpose: Initialize a tour with no visited cities
* In/out arg: tour_p

*/

void Initialize_tour(tour_t* tour_p) {

inti;

tour_p->cities = malloc((n+1)*sizeof(city_t));
for (i=0;i<=n;i++){
tour_p->cities[i] = NO_CITY;

tour_p->cost = 0;
tour_p->count = 0;
tour_p->size = 0;

} /* Initialize_tour */

Applications: Telephone Networks,Route Finding
References: http://jourdanb.com/travelling-salesman-problem-linked-list-solution/



Experiment No. 4

Title: Pseudo code and Program for List Implementation using Array
Objective: To make students understand representation, implementation of list and Basic
operations and Understand the concept of Arrays.

Mapping with PO & PSO

PO1 P02 PO3 PO4 [ PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12
2 1 2 2 - - - - - - - 1
PSO1 PSO2 PSO3 PSO4
1 1 1
Description:

A Linked list is a data structure used for collecting a sequence of objects, which allows
efficient addition, removal and retrieval of elements from any position in the sequence. It is
implemented as nodes, each of which contains a reference (i.e., a link) to the next and/or
previous node in the sequence.

12+ >8] o >f37 o] >

A linked list whose nodes contain two fields: an integer value and a link to the next node

Linked lists are among the simplest and most common data structures. They can be used to
implement several other common abstract data structures, including stacks, queues, associative
arrays, and symbolic expressions, though it is not uncommon to implement the other data
structures directly without using a list as the basis of implementation.

Pseudo-code:

LIST-INSERT(L, x)
next[x] <- head[L]

if head[L] '= NIL

then prev[head[L]] <- x
head[L] <- x

prev[x] <- NIL

LIST-DELETE(L, x)

if prev[x] '= NIL

then next[prev[x]] <- next[x]
else head[L] <- next[x]

if next[x] = NIL

then prev[next[x]] <- prev[x]

LIST-SEARCH(L, k) (k = key)
X <- head[L]



while x = NIL and key[x] =k
do X <- next[x]
return x

Programin C:

#include<stdio.h>

#include<conio.h>

#define MAX 20 //maximum no of elements in the list

/luser defined datatypes

struct

{

int listt MAX];

int element; //new element to be inserted

int pos; //position of the element to be inserted or deleted

int length; //total no of elements

H;

enum boolean { true, false };

typedef enum boolean boolean; //function prototypes

int menu(void); //function to display the list of operations

void create(void); //function to create initial set of elements

void insert(int, int); //function to insert the given element at specified position
void delet(int);  //function to delete the element at given position

void find(int); //function to find the position of the given element, if exists
void display(void); //function to display the elements in the list

boolean islistfull(void); //function to check whether the list is full or not
boolean islistempty(void); //function to check whether the list is empty or not
void main()

int ch;

int element;
int pos;
I.length = 0;
while(1)

{

ch =menu();
switch (ch)
{

case 1:
I.length = 0;
create();
break;

case 2:

if (islistfull() != true)
{



printf("\tEnter the New element : ");
scanf("%d", &element);
printf("\tEnter the Position : ");
scanf("%d", &pos);
insert(element, pos);
Jelse
{
printf("\tList if Full. Cannot insert");
printf("\nPress any key to continue...");
getch();
}oreak;
case 3:
if (islistempty() != true)
{
printf("Enter the position of element to be deleted : *);
scanf("%d", &pos);
delet(pos);
Jelse
{
printf("List is Empty.");
printf("\nPress any key to continue...");
getch();
}oreak;
case 4:
printf("No of elements in the list is %d", l.length);
printf("\nPress any key to continue...");
getch();
break;
case 5:
printf("Enter the element to be searched : *);
scanf("%d", &element);
find(element);
break;
case 6:
display();
break;
case 7:
exit(0);
break;
default:printf("Invalid Choice");
printf("\nPress any key to continue...");
getch();
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/[function to display the list of elements
int menu()

{

int ch;

clrscr();

p “ ntf(' '\n\t\t********************************************\n ! ') .

printf("\t\t******_IST Implementation Using Arrays******\n");
p“ ntf("\t\t********************************************\n\n") ’
printf("\t1. Create\n\t 2. Insert\n\t 3. Delete\n\t 4. Count\n\t 5. Find\n\t 6. Display\n\t
7. Exit\n\n\t Enter your choice : ");

scanf("%d", &ch);

printf("\n\n");

return ch;

}/function to create initial set of elements

void create(void)

{

int element;

int flag=1;

while(flag==1)

{

printf("Enter an element : ");

scanf("%d", &element);

list[l.length] = element;

l.length++;

printf("To insert another element press '1': ");

scanf("%d", &flag);

}

H/function to display the elements in the list

void display(void)

{

inti;

for (i=0; i<l.length; i++)

printf("Element %d : %d \n", i+1, Llist[i]);

printf("Press any key to continue...");

getch();

H/function to insert the given element at specified position
void insert(int element, int pos)

{

inti;

if (pos ==0)

{

printf("\n\nCannot insert at zeroth position™);

getch();

¥



Application: Linked list overcome the disadvantages of array. And the main disadvantages of
array are

1) The size of the array is fixed — 100 elements in this case. Most often this size is specified at
compile time with a simple declaration such as in the example above . With a little extra effort,
the size of the array can be deferred until the array is created at runtime, but after that it remains
fixed. You can go to the trouble of dynamically allocating an array in the heap and then
dynamically resizing it with realloc(), but that requires some real programmer effort.

2) Because of (1), the most convenient thing for programmers to do is to allocate arrays which
seem "large enough” (e.g. the 100 in the scores example). Although convenient, this strategy
has two disadvantages: (a) most of the time there are just 20 or 30 elements in the array and
70% of

the space in the array really is wasted. (b) If the program ever needs to process more than 100
scores, the code breaks. A surprising amount of commercial code has this sort of naive array
allocation which wastes space most of the time and crashes for special occasions. For relatively
large arrays (larger than 8k bytes), the virtual memory system may partially compensate for this
problem, since the "wasted" elements are never touched.

3) Inserting new elements at the front is potentially expensive because existing elements need to
be shifted over to make room.
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Experiment No. 5
Title: Linked List implementation using dynamic memory allocation.
Objective: To make students understand representation, implementation of list and Basic
operations and Understand the concept of Linked Lists.
Mapping with PO & PSO

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 POl11 PO12

2 1 1

PSO1 PSO2 PSO3 PSO4

Description:

Linked list is a data structure with the following specifics::

1.Data is dynamically added or removed.

2. Every data object has two parts-a data part and a link part. Together they constitute a node.
3. The list can be traversed only through pointers.

4. Every node is an important constituent of the data.

5. The end of the data is always a leaf end.

6. Tree structures (branched link lists) are used to store data into disks.
First node Last node MNULL

[Alf—{B[—[C[—{D]f—
new Mode at 2

First node Last node NULL

new Node at 2

#include"m_list.h"
void main()
{
list *first=NULL,*second=NULL,*third=NULL;
int choice,i;
char ch="y’;
while(1)
{
clrscr();
printf("case 1. Create list");
printf(" case 2: Add in the list");
printf("case 3: Delete in the list");
printf("case 4. Append two list");



printf(" case 5: show list");
printf(" case 6: Exit");
printf(" Enter your choice : ");
scanf("%d",&choice);
switch(choice)
{
case 1: /lcreate list
while(ch!="n")
{
printf("Enter element : *');
scanf("%d",&i);
create(&first,i);
printf("Enter element (y/n) : ");
fflush(stdin);
scanf("%c",&ch);
}
break;
case 2: //add in the list
int c;
clrscr();
printf(" case 1: Add in Beginning");
printf(" case 2: Add in End");
printf(“case 3: Add After a given element");
printf(" case 4: Return to main menu");
printf(" Enter your choice : *);
scanf("%d",&c);
switch(c)
{
case 1: add_at_beg(&first);
break;
case 2: add_at_end(&first);
break;
case 3: add_after_given_element(&first);
break;
case 4: break;
}
break;
case 3:
clrscr();
printf(" case 1: Delete in Beginning");
printf(" case 2: Delete in End");
printf(" case 3: Delete a specified element");
printf(“case 4: Return to main menu");
printf("* Enter your choice : ");
scanf("%d",&c);



switch(c)
{
case 1: del_at_beg(&first);
break;
case 2: del_at_end(&first);
break;
case 3: del_specified_element(&first);
break;
case 4: break;
}
break;
case 4:
char ch="y";
printf("Enter element in second list : ");
while(ch!="n")
{
printf("Enter element : ");
scanf("%d",&i);
create(&second,i);
printf("Enter element (y/n) : ");
fflush(stdin);
scanf("%c",&ch);

}
append(&third,first,second);

break;
case 5:  //show list
clrscr();

printf("case 1. List 1");
printf(" case 2: List 2");
printf(" case 3: List 3");
printf(" Enter choice : ");
scanf("%d",&choice);
switch(choice)
{
case 1: show(first);break;
case 2: show(second);break;
case 3: show(third);break;
b
break;
case 6: exit(0);
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#include<conio.h>
#include<stdio.h>
#include<alloc.h>
#include<stdlib.h>
typedef struct list

{
int info;
struct list *next;
}
Mo Function Declaration ...........

void create(struct list **p,int i)
{
struct list *temp,*q=*p;
temp=(struct list*)malloc(sizeof(struct list));
temp->info=i;
temp->next=NULL,;
if(*p==NULL)
*p=temp;
else
{
while(g->next!=NULL)
g=0->next;
g->next=temp;
}
}
int append(struct list **t,struct list *f,struct list *s)
{
struct list *temp=>*t;
if(f==NULL && s==NULL)
return O;
while(f)
{
create(t,f->info);
f=f->next;
}
while(s)
{
create(t,s->info);
S=S->next;

¥



return O;

¥

void show(struct list *p)
{
if(p==NULL)
printf(" List is Empty");
else
while(p)
{
printf("%d ",p->info);
p=p->next;
}
getch();

}
void add_at_beg(struct list **I)

{
struct list *temp=(struct list *)malloc(sizeof(struct list));
printf("Enter element : *');
scanf("%d",&temp->info);
temp->next=NULL,;
if(*I==NULL)
*|=temp;
else
{
temp->next=>*I;
*|=temp;
}
}
void del_at_beg(struct list **I)
{
list *temp;
if(*I==NULL)
{
printf("
List is empty");
getch();
}

else

{
temp==*I;
*1=(*1)->next;
free(temp);

}
}

void add_at_end(struct list **I)



{
list *temp,*p;
temp=(struct list *)malloc(sizeof(struct list));
printf("Enter element : "');
scanf("%d",&temp->info);
temp->next=NULL,
if(*I==NULL)

*|=temp;
else

{
p="*1;
while(p->next!=NULL)

p=p->next;

p->next=temp;

¥
¥

void del_at_end(struct list **I)
{
list *temp,*p;
if(*I==NULL)
{
printf(*
List is Empty");
getch();
}
else if((*I)->next==NULL)
{
temp=*I;
*I=NULL;
free(temp);
}

else
{
p="1,
while(p->next->next!=NULL)
p=p->next;

temp=p->next->next;

p->next=NULL;

free(temp);
}
}

void add_after_given_element(list **I)

{

list *temp,*p;



int m;

temp=(struct list *)malloc(sizeof(struct list));
printf("Enter element : ");

scanf("%d",&temp->info);

printf("Enter position after which element inserted : ");
scanf("%d",&m);

temp->next=NULL,

if(*I==NULL)
*I=temp;
else
{
p=>I;
while(p->next!=NULL)
if(p->info==m)
break;
else
p=p->next;

temp->next=p->next;
p->next=temp;

}
}
void del_specified_element(list **1)
{
list *temp,*p,*q;
intm;
printf("

Enter element which is deleted : *);
scanf("%d",&m);
if(*I==NULL)

{
printf("List is Empty");
getch();
}
else if((*1)->next!=NULL && (*I)->info==m)
{
temp=*I;
*1=(*1)->next;
free(temp);
}
else if((*1)->next==NULL && (*I)->info==m)
{
temp=*I;
*|=NULL;



free(temp);
}

else
{
p="1;
while(p!=NULL)
if(p->info==m)
break;
else

{
a=p;
p=p->next;
}
temp=p;
g->next=p->next;
free(temp);
¥
b

Applications:

A linked list can be used to manage a dynamically growing/shrinking list of data. It's primary
advantage is for sorting: if each piece of "data" consists of a large data structure, you only have
to adjust the links (usually a pointer) rather than copying the data. The biggest disadvantage is
in searching through the data, as you have to traverse through all the items on the list preceding
it.
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Experiment No. 6
Title: pseudo code and Program to sort elements of given array using Quick Sort

Algorithm
Objective: To enable the students to learn the various sorting algorithms and their concepts.

Mapping with PO & PSO

POl [ PO2 [ PO3 PO4 [PO5 | PO6 | PO7 PO8 | PO9 | POI10 PO11 PO12
2 1 1 - - - - - - - -

PSO1 PSO2 PSO3 PSO4

Description:

Quick sort is a divide and conquer algorithm. Quick sort first divides a large list into two
smaller sub-lists: the low elements and the high elements. Quick sort can then recursively sort
the sub-lists.

The steps are:

e Pick an element, called a pivot, from the list.

e Reorder the list so that all elements with values less than the pivot come before the
pivot, while all elements with values greater than the pivot come after it (equal values
can go either way). After this partitioning, the pivot is in its final position. This is called
the partition operation.

e Recursively sort the sub-list of lesser elements and the sub-list of greater elements.

The base case of the recursion are lists of size zero or one, which never need to be sorted.

Pseudo code:
Quicksort(A,p,r) {
if(p<n{
q <- Partition(A,p,r)
Quicksort(A,p,q)
Quicksort(A,q+1,r)
}
}

Partition(A,p,r)
x <- A[p]
i<-p-1
j<-r+l
while (True) {
repeat
j<Jl
until (A[j] <=x)
repeat


http://en.wikipedia.org/wiki/Divide_and_conquer_algorithm
http://en.wikipedia.org/wiki/List_(computing)
http://en.wikipedia.org/wiki/Pivot_element
http://en.wikipedia.org/wiki/Recursion_(computer_science)
http://en.wikipedia.org/wiki/Base_case#Recursive_programming

i <-i+1
until (A[i] >=x)
if (i<-=""> AJj]
else

return(j)

¥
¥

Programin C:

#include<stdio.h>

#include<conio.h>

#define max 15

int beg,end,top,i,n,loc,left,right;

int array[max+1]; //contains the various elements.
int upper[max-1],lower[max-1];

/ltwo stacks to store two ends of the list.

void main()

{

void enter(void);

void quick(void);

void prnt(void);

clrscr();

enter(); //entering elements in the array
top=i-1; //set top to stack

if (top==0)
{

printf(" UNDERFLOW CONDITION ");
getch();
exit();
}

top=0;

if(n>1)

{

top++;
lower[top]=1;upper[top]=n;
while (top!=NULL )
{

beg=lower[top];

end=upper[top];

top--;

left=beg; right=end; loc=beg;

quick();

if (beg<loc-1)



{
top++;
lower[top]=beg;
upper[top]=loc-1;
}
if(loc+1<end)
{
top++;
lower[top]=loc+1;
upper[top]=end;
}
} /lend of while
} /lend of if statement

printf("Sorted elements of the array are :");

prnt(); //to print the sorted array
getch();
} /lend of main

void enter(void)

{
printf("Enter the no of elements in the array:");
scanf("%d",&n);
printf("Enter the elements of the array :");
for(i=1;i<=n;i++)

{

printf("" Enter the %d element :",i);
scanf("%d",&array[i]);

}

void prnt(void)
{
for(i=1;i<=n;i++)
{
printf(" The %d element is : %d",i,array[i]);
¥
}

void quick()
{
int temp;
void tr_fr_right(void);
while( array[loc]<=array[right] && loc!=right)



{
right--;

}

if(loc==right)
return ;

if(array[loc]>array[right])
{
temp=array[loc];
array[loc]=array[right];
array[right]=temp;
loc=right;
tr_fr_right();
}

return ;

}

void tr_fr_right()
{
int temp;
while( array[loc] > array[left] && loc!=left)
{

left++;

}

if(loc==left)
return ;

if(array[loc] < array[left])

{
temp=array[loc];
array[loc]=array[left];
array[left]=temp;

loc=left;

quick();

¥

return ;

Application:

Commercial applications use Quicksort - generally it runs fast, no additional memory,
this compensates for the rare occasions when it runs with O(N?). Never use in applications
which require guaranteed response time:



1. Life-critical (medical monitoring, life support in aircraft and space craft).

2. Mission-critical (monitoring and control in industrial and research plants handling dangerous
materials, control for aircraft, defense, etc) .Unless you assume the worst-case response time.
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