
C-PROGRAMMING & DATA STRUCTURES  

LAB 

 

(20A05201P) 

LAB MANUAL 

I – BTECH  

Prepared by 

P.Khatija Khan & K.Kushboo 

Department of Computer Science and Engineering 

 

VEMU INSTITUTE OF TECHNOLOGY 

(Approved by AICTE, New Delhi and Affiliated to JNTUA, Ananthapuramu) 

Accredited by NAAC, NBA ( EEE , ECE & CSE) & ISO 9001-2015 Certified Institution 

Near Pakala. P. Kothakota, Chittoor-Tirupati Highway 

Chittoor, Andhra Pradesh -517112 

Website: www.vemu.org 

  

http://www.vemu.org/


 

                                                                                                        R20 Regulations 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY ANANTAPUR 

(Established by Govt. of A.P., ACT No.30 of 2008) 

ANANTAPUR – 515 002 (A.P) INDIA 

 

Course Code 
C&DS Lab 

L T P C 

20A05201P 0 0 2 1.5 

Course Objectives 

 To get familiar with the basic concepts of C programming. 

 To design programs using arrays, strings, pointers and structures. 

 To illustrate the use of Stacks and Queues 

 To apply different operations on linked lists. 

 To demonstrate Binary search tree traversal techniques. 

 To design searching and sorting techniques. 

Course outcomes (CO) : After completion of the course,  the student can able to 

CO-1: Develop C programs using functions, arrays, structures and pointers. 

CO-2: Use the concepts Stacks and Queues to store organized data. 

CO-3: Design operations on Linked lists. 

CO-4: Apply various Binary tree traversal techniques to access data. 

CO-5: Develop searching and sorting methods. 

LIST OF EXPERIMENTS 

1. Write a C Program to find Factorial of a given number. 

2. Write a C Program to find GCD of given two numbers. 

3. Write a C Program to solve Towers of Hanoi Problem. 

4. Write a C Program to find Factorial of a given number using Recursion. 

5. Write a C Program to find GCD of given two numbers using Recursion. 

6. Write a C Program to solve Towers of Hanoi Problem using Recursion. 

7. Write a C program to find both the largest and smallest number in a list of integers. 

8. Write a C program to perform addition of two matrices using function. 

9. Write a C program to perform multiplication of two matrices using function. 

10. Write a C program to insert a sub-string in to a given main string from a given position using string 

function. 

11. Write a C program to delete n characters from a given position in a given string using string function. 

12. Write a C program that displays the position or index in the string S where the string T begins, or – 1 if S 

doesn‘t contain T. 

13. Write a C program to count the lines, words and characters in a given text. 



14. Write a C Program to perform various arithmetic operations on pointer variables. 

15. Write a C Program to demonstrate Call by Value 

16. Write a C Program to demonstrate Call by Reference 

17. Write a C program that uses functions to perform following operations on complex numbers  

i)Reading        ii) writing        iii) addition         iv)multiplication 

18. Write C programs that implement stack (its operations) using arrays. 

19. Write C programs that implement stack (its operations) using pointers. 

20. Write C programs that implement Queue (its operations) using arrays. 

21. Write C programs that implement Queue (its operations) using pointers. 

22. Write a C program that uses Stack operations to perform converting infix expression into postfix 

expression. 

23. Write a C program that uses Stack operations to perform evaluating the postfix expression. 

24. Write a C program that uses functions to perform the creation, insertion, deletion and traversal 

operations on singly linked list. 

25. Write a C program that uses functions to perform the creation, insertion, deletion and traversal 

operations on doubly linked list. 

26. Write a C program that uses functions to perform the creation, insertion, deletion and traversal 

operations on circular linked list. 
27. Write a C program that uses functions to perform the following create a Binary Tree of integers Traverse 

the above binary tree in preorder, inorder and postorder 

28. Write a C program to perform linear search operation for a key value in a given list of integers. 

29. Write a C program to perform binary search operation for a key value in a given list of integers. 

30. Write a C program to perform linear search operation for a key value in a given list of integers using 

recursive function. 

31. Write a C program to perform binary search operation for a key value in a given list of integers using 

recursive function. 

32. Write a C program that implements bubble sort to sort given list of integers in ascending order. 

33. Write a C program that implements selection sort to sort given list of integers in ascending order. 

34. Write a C program that implements insertion sort to sort given list of integers in ascending order. 
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VISION OF THE DEPARTMENT 

To become a centre of excellence in the field of Computer Science and Engineering 

by producing graduates with sound Technical Knowledge, Research & Consultancy skills 

along with Lifelong Learning, Leadership qualities and Ethics. 

 

MISSION OF THE DEPARTMENT 

 To develop learners technically sound with strong theoretical and practical knowledge 

in Computer Science and Engineering discipline by state-of-the art laboratories and 

core instructions through eminent faculty. 

 To enhance students in the cutting edge technologies with an emphasis on problem 

solving skills with strong industry-institution interaction. 

 To make graduates globally competent with creative skills, leadership qualities, 

lifelong learning, social and ethical values by providing value based education. 

 

PROGRAMME EDUCATIONAL OBJECTIVES (PEO’S) 

PEO-1: To strengthen the learners with fundamental concepts of applied mathematics, 

applied sciences and basic engineering subjects to analyze and solve problems in Computer 

Science and Engineering. 

PEO-2: To produce academically strong and technically sound learners with core 

instructions, innovative design competence and development & testing skills, for offering 

solutions to real world problems using modern tools and techniques. 

PEO-3: To make the learners competent in advanced computer programming languages to 

become efficient professionals to sustain life long career. 

PEO-4: To support the learners with training, placement, career guidance & Research with 

multidisciplinary approach, professional ethics, leadership qualities and good communication 

skills. 

 

PROGRAMME SPECIFIC OUTCOMES (PSO’S) 

PSO-1: Responsive to Ideas: Get an employment in Computer Science and Engineering 

field and related software industries or become an entrepreneur in the domains such as 

DBMS, Java, Networking, IOT, Mobile Computing, Artificial Intelligence and Cloud 

Computing. 

 

PSO-2: Domain Knowledge: Get qualified in competitive exams to Pursue Higher 

Education through the knowledge attained in advanced programming languages like Java, 

Machine Learning, PHP, Python, Android Studio, Hadoop Framework, AWS, R and Weka 

etc  



PROGRAMME OUTCOMES (PO’S) 

PO-1: Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

PO-2: Problem analysis: Identify, formulate, review research literature, and analyze 

complex engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences. 

PO-3: Design/development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified needs with 

appropriate consideration for the public health and safety, and the cultural, societal, and 

environmental considerations. 

PO-4: Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, and 

synthesis of the information to provide valid conclusions. 

PO-5: Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex engineering 

activities with an understanding of the limitations. 

PO-6: The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent responsibilities 

relevant to the professional engineering practice. 

PO-7: Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the knowledge 

of, and need for sustainable development. 

PO-8: Ethics: Apply ethical principles and commit to professional ethics and responsibilities 

and norms of the engineering practice. 

PO-9: Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 

PO-10: Communication: Communicate effectively on complex engineering activities with 

the engineering community and with society at large, such as, being able to comprehend and 

write effective reports and design documentation, make effective presentations, and give and 

receive clear instructions. 

PO-11: Project management and finance: Demonstrate knowledge and understanding of 

the engineering and management principles and apply these to one’s own work, as a member 

and leader in a team, to manage projects and in multidisciplinary environments. 

PO-12: Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological change. 

 

COURSE OUTCOMES 

CO1 : Develop C programs using functions, arrays, structures and pointers. 

CO2 : Use the concepts Stacks and Queues to store organized data. 

CO3 : Design operations on Linked lists.  

CO4 : Apply various Binary tree traversal techniques to access data.  

CO5 : Develop searching and sorting methods.  
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S.No. List of Experiments 

1 Write a C Program to find Factorial of a given number. 

2 Write a C Program to find GCD of given two numbers. 

3 Write a C Program to solve Towers of Hanoi Problem. 

4 Write a C Program to find Factorial of a given number using Recursion. 

5 Write a C Program to find GCD of given two numbers using Recursion. 

6 Write a C Program to solve Towers of Hanoi Problem using Recursion. 

7 Write a C program to find both the largest and smallest number in a list of integers. 

8 Write a C program to perform addition of two matrices using function. 

9 Write a C program to perform multiplication of two matrices using function. 

10 Write a C program to insert a sub-string in to a given main string from a given position using string function. 

11 Write a C program to delete n characters from a given position in a given string using string function. 

12 Write a C program that displays the position or index in the string S where the string T begins, or – 1 if S 

doesn‘t contain T. 

13 Write a C program to count the lines, words and characters in a given text. 

14 Write a C Program to perform various arithmetic operations on pointer variables. 

15 Write a C Program to demonstrate Call by Value 

16 Write a C Program to demonstrate Call by Reference 

17 Write a C program that uses functions to perform following operations on complex numbers  

i)Reading        ii) writing        iii) addition         iv)multiplication 

18 Write C programs that implement stack (its operations) using arrays. 

19 Write C programs that implement stack (its operations) using pointers. 

20 Write C programs that implement Queue (its operations) using arrays. 

21 Write C programs that implement Queue (its operations) using pointers. 

22 Write a C program that uses Stack operations to perform converting infix expression into postfix expression. 

23 Write a C program that uses Stack operations to perform evaluating the postfix expression. 

24 Write a C program that uses functions to perform the creation, insertion, deletion and traversal operations on 

singly linked list. 

25 Write a C program that uses functions to perform the creation, insertion, deletion and traversal operations on 

doubly linked list. 

26 Write a C program that uses functions to perform the creation, insertion, deletion and traversal operations on 

circular linked list. 

27 Write a C program that uses functions to perform the following 

i) create a Binary Tree of integers 

ii) Traverse the above binary tree in preorder, inorder and postorder 

28 Write a C program to perform linear search operation for a key value in a given list of integers. 

29 Write a C program to perform binary search operation for a key value in a given list of integers. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

  

30 Write a C program to perform linear search operation for a key value in a given list of integers using 

recursive function. 

31 Write a C program to perform binary search operation for a key value in a given list of integers using 

recursive function. 

32 Write a C program that implements bubble sort to sort given list of integers in ascending order. 

33 Write a C program that implements selection sort to sort given list of integers in ascending order. 

34 Write a C program that implements insertion sort to sort given list of integers in ascending order. 
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S.No. List of Experiments Page.No 

1 Write a C Program to find Factorial of a given number.  

2 Write a C Program to find GCD of given two numbers.  

3 Write a C Program to solve Towers of Hanoi Problem.  

4 Write a C Program to find Factorial of a given number using Recursion.  

5 Write a C Program to find GCD of given two numbers using Recursion.  

6 Write a C Program to solve Towers of Hanoi Problem using Recursion.  

7 Write a C program to find both the largest and smallest number in a list of integers.  

8 Write a C program to perform addition of two matrices using function.  

9 Write a C program to perform multiplication of two matrices using function.  

10 Write a C program to insert a sub-string in to a given main string from a given position using 

string function. 

 

11 Write a C program to delete n characters from a given position in a given string using string 

function. 

 

12 Write a C program that displays the position or index in the string S where the string T begins, or 

– 1 if S doesn‘t contain T. 

 

13 Write a C program to count the lines, words and characters in a given text.  

14 Write a C Program to perform various arithmetic operations on pointer variables.  

15 Write a C Program to demonstrate Call by Value  

16 Write a C Program to demonstrate Call by Reference  

17 Write a C program that uses functions to perform following operations on complex numbers  

i)Reading        ii) writing        iii) addition         iv)multiplication 

 

18 Write C programs that implement stack (its operations) using arrays.  

19 Write C programs that implement stack (its operations) using pointers.  

20 Write C programs that implement Queue (its operations) using arrays.  

21 Write C programs that implement Queue (its operations) using pointers.  

22 Write a C program that uses Stack operations to perform converting infix expression into postfix 

expression. 

 

23 Write a C program that uses Stack operations to perform evaluating the postfix expression.  

24 Write a C program that uses functions to perform the creation, insertion, deletion and traversal 

operations on singly linked list. 

 

25 Write a C program that uses functions to perform the creation, insertion, deletion and traversal 

operations on doubly linked list. 

 

26 Write a C program that uses functions to perform the creation, insertion, deletion and traversal 

operations on circular linked list. 

 

27 Write a C program that uses functions to perform the following 

i) create a Binary Tree of integers 

ii) Traverse the above binary tree in preorder, inorder and postorder 

 

28 Write a C program to perform linear search operation for a key value in a given list of integers.  

29 Write a C program to perform binary search operation for a key value in a given list of integers.  

30 Write a C program to perform linear search operation for a key value in a given list of integers 

using recursive function. 

 

31 Write a C program to perform binary search operation for a key value in a given list of integers 

using recursive function. 

 



 

 

 

 

 

GENERAL INSTRUCTIONS FOR LABORATORY CLASSES 

 

DO’S 

1. Without prior permission do not enter into the laboratory. 

2. While entering into the lab students should wear ID cards. 

3. Students should come with proper uniform. 

4. Students should sign in the Login Register while entering into the laboratory. 

5. Students should come with observation and record notebook to the laboratory. 

6. Students should maintain silence inside the laboratory. 

7. After completing the laboratory exercise, make sure to shut down the system properly 

 

DON’TS 

1. Students bringing the bags inside the laboratory. 

2. Students wearing slippers/shoes inside the laboratory. 

3. Students using the computers in an improper way. 

4. Students scribbling on the desk and mishandling the chairs. 

5. Students using mobile phones inside the laboratory. 

6. Students making noise inside the laboratory.  

 

 

 

 

 

 

  

32 Write a C program that implements bubble sort to sort given list of integers in ascending order.  

33 Write a C program that implements selection sort to sort given list of integers in ascending order.  

34 Write a C program that implements insertion sort to sort given list of integers in ascending order.  



SCHEME OF EVALUATION 

 

S.No. Experiments Date 

Marks Awarded 

Record 

(10 M) 

Observation 

(10 M) 

Viva 

(5 M) 

Attendance 

(5 M) 

1 
Write a C Program to find Factorial of a given 

number. 

     

2 
Write a C Program to find GCD of given two 

numbers. 

     

3 
Write a C Program to solve Towers of Hanoi 

Problem. 

     

4 
Write a C Program to find Factorial of a given 

number using Recursion. 

     

5 
Write a C Program to find GCD of given two 

numbers using Recursion. 

     

6 
Write a C Program to solve Towers of Hanoi 

Problem using Recursion. 

     

7 
Write a C program to find both the largest and 

smallest number in a list of integers. 

     

8 
Write a C program to perform addition of two 

matrices using function. 

     

9 
Write a C program to perform multiplication of 

two matrices using function. 

     

10 

Write a C program to insert a sub-string in to a 

given main string from a given position using 

string function. 

     

11 

Write a C program to delete n characters from 

a given position in a given string using string 

function. 

     

12 

Write a C program that displays the position or 

index in the string S where the string T begins, 

or – 1 if S doesn‘t contain T. 

     

13 
Write a C program to count the lines, words 

and characters in a given text. 

     

14 
Write a C Program to perform various 

arithmetic operations on pointer variables. 

     

15 
Write a C Program to demonstrate Call by 

Value 

     

16 
Write a C Program to demonstrate Call by 

Reference 

     

17 

Write a C program that uses functions to 

perform following operations on complex 

numbers  

i)Reading        ii) writing        iii) addition         

iv)multiplication 

     

18 
Write C programs that implement stack (its 

operations) using arrays. 

     

19 
Write C programs that implement stack (its 

operations) using pointers. 

     

20 
Write C programs that implement Queue (its 

operations) using arrays. 

     

21 
Write C programs that implement Queue (its 

operations) using pointers. 
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22 

Write a C program that uses Stack operations 

to perform converting infix expression into 

postfix expression. 

     

23 
Write a C program that uses Stack operations 

to perform evaluating the postfix expression. 

     

24 

Write a C program that uses functions to 

perform the creation, insertion, deletion and 

traversal operations on singly linked list. 

     

25 

Write a C program that uses functions to 

perform the creation, insertion, deletion and 

traversal operations on doubly linked list. 

     

26 

Write a C program that uses functions to 

perform the creation, insertion, deletion and 

traversal operations on circular linked list. 

     

27 

Write a C program that uses functions to 

perform the following 

i) create a Binary Tree of integers 

ii) Traverse the above binary tree in 

preorder, inorder and postorder 

     

28 

Write a C program to perform linear search 

operation for a key value in a given list of 

integers. 

     

29 

Write a C program to perform binary search 

operation for a key value in a given list of 

integers. 

     

30 

Write a C program to perform linear search 

operation for a key value in a given list of 

integers using recursive function. 

     

31 

Write a C program to perform binary search 

operation for a key value in a given list of 

integers using recursive function. 

     

32 
Write a C program that implements bubble sort 

to sort given list of integers in ascending order. 

     

33 

Write a C program that implements selection 

sort to sort given list of integers in ascending 

order. 

     

34 

Write a C program that implements insertion 

sort to sort given list of integers in ascending 

order. 
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S.No. List of Experiments 

1 Write a C Program to find Factorial of a given number. 

2 Write a C Program to find GCD of given two numbers. 

3 Write a C Program to solve Towers of Hanoi Problem. 

4 Write a C Program to find Factorial of a given number using Recursion. 

5 Write a C Program to find GCD of given two numbers using Recursion. 

6 Write a C Program to solve Towers of Hanoi Problem using Recursion. 

7 Write a C program to find both the largest and smallest number in a list of integers. 

8 Write a C program to perform addition of two matrices using function. 

9 Write a C program to perform multiplication of two matrices using function. 

10 Write a C program to insert a sub-string in to a given main string from a given position using string function. 

11 Write a C program to delete n characters from a given position in a given string using string function. 

12 Write a C program that displays the position or index in the string S where the string T begins, or – 1 if S 

doesn‘t contain T. 

13 Write a C program to count the lines, words and characters in a given text. 

14 Write a C Program to perform various arithmetic operations on pointer variables. 

15 Write a C Program to demonstrate Call by Value 

16 Write a C Program to demonstrate Call by Reference 

17 Write a C program that uses functions to perform following operations on complex numbers  

i)Reading        ii) writing        iii) addition         iv)multiplication 

18 Write C programs that implement stack (its operations) using arrays. 

19 Write C programs that implement stack (its operations) using pointers. 

20 Write C programs that implement Queue (its operations) using arrays. 

21 Write C programs that implement Queue (its operations) using pointers. 

22 Write a C program that uses Stack operations to perform converting infix expression into postfix expression. 

23 Write a C program that uses Stack operations to perform evaluating the postfix expression. 

24 Write a C program that uses functions to perform the creation, insertion, deletion and traversal operations on 

singly linked list. 

25 Write a C program that uses functions to perform the creation, insertion, deletion and traversal operations on 

doubly linked list. 

26 Write a C program that uses functions to perform the creation, insertion, deletion and traversal operations on 

circular linked list. 

27 Write a C program that uses functions to perform the following 

i) create a Binary Tree of integers 

ii) Traverse the above binary tree in preorder, inorder and postorder 

28 Write a C program to perform linear search operation for a key value in a given list of integers. 

29 Write a C program to perform binary search operation for a key value in a given list of integers. 

30 Write a C program to perform linear search operation for a key value in a given list of integers using 

recursive function. 

31 Write a C program to perform binary search operation for a key value in a given list of integers using 

recursive function. 

32 Write a C program that implements bubble sort to sort given list of integers in ascending order. 

33 Write a C program that implements selection sort to sort given list of integers in ascending order. 

34 Write a C program that implements insertion sort to sort given list of integers in ascending order. 
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S.No. List of Experiments Page.No 

1 Write a C Program to find Factorial of a given number.  

2 Write a C Program to find GCD of given two numbers.  

3 Write a C Program to solve Towers of Hanoi Problem.  

4 Write a C Program to find Factorial of a given number using Recursion.  

5 Write a C Program to find GCD of given two numbers using Recursion.  

6 Write a C Program to solve Towers of Hanoi Problem using Recursion.  

7 Write a C program to find both the largest and smallest number in a list of integers.  

8 Write a C program to perform addition of two matrices using function.  

9 Write a C program to perform multiplication of two matrices using function.  

10 Write a C program to insert a sub-string in to a given main string from a given position using 

string function. 

 

11 Write a C program to delete n characters from a given position in a given string using string 

function. 

 

12 Write a C program that displays the position or index in the string S where the string T begins, or 

– 1 if S doesn‘t contain T. 

 

13 Write a C program to count the lines, words and characters in a given text.  

14 Write a C Program to perform various arithmetic operations on pointer variables.  

15 Write a C Program to demonstrate Call by Value  

16 Write a C Program to demonstrate Call by Reference  

17 Write a C program that uses functions to perform following operations on complex numbers  

i)Reading        ii) writing        iii) addition         iv)multiplication 

 

18 Write C programs that implement stack (its operations) using arrays.  

19 Write C programs that implement stack (its operations) using pointers.  

20 Write C programs that implement Queue (its operations) using arrays.  

21 Write C programs that implement Queue (its operations) using pointers.  

22 Write a C program that uses Stack operations to perform converting infix expression into postfix 

expression. 

 

23 Write a C program that uses Stack operations to perform evaluating the postfix expression.  

24 Write a C program that uses functions to perform the creation, insertion, deletion and traversal 

operations on singly linked list. 

 

25 Write a C program that uses functions to perform the creation, insertion, deletion and traversal 

operations on doubly linked list. 

 

26 Write a C program that uses functions to perform the creation, insertion, deletion and traversal 

operations on circular linked list. 

 

27 Write a C program that uses functions to perform the following 

i) create a Binary Tree of integers 

ii) Traverse the above binary tree in preorder, inorder and postorder 

 

28 Write a C program to perform linear search operation for a key value in a given list of integers.  

29 Write a C program to perform binary search operation for a key value in a given list of integers.  

30 Write a C program to perform linear search operation for a key value in a given list of integers 

using recursive function. 

 

31 Write a C program to perform binary search operation for a key value in a given list of integers 

using recursive function. 

 

32 Write a C program that implements bubble sort to sort given list of integers in ascending order.  

33 Write a C program that implements selection sort to sort given list of integers in ascending order.  

34 Write a C program that implements insertion sort to sort given list of integers in ascending order.  



 

 

 

GENERAL INSTRUCTIONS FOR LABORATORY CLASSES 

 

DO’S 

 

1. Without prior permission do not enter into the laboratory. 

2. While entering into the lab students should wear ID cards. 

3. Students should come with proper uniform. 

4. Students should sign in the Login Register while entering into the laboratory. 

5. Students should come with observation and record notebook to the laboratory. 

6. Students should maintain silence inside the laboratory. 

7. After completing the laboratory exercise, make sure to shut down the system properly 

 

DON’T’S 

 

1. Students bringing the bags inside the laboratory. 

2. Students wearing slippers/shoes inside the laboratory. 

3. Students using the computers in an improper way. 

4. Students scribbling on the desk and mishandling the chairs. 

5. Students using mobile phones inside the laboratory. 

6. Students making noise inside the laboratory.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Week-1 

Write C programs that use both recursive and non-recursive functions 

i. To find the factorial of a given integer. 

ii. To find the GCD (Greatest Common Divisor) of two given integers. 

iii. To solve Towers of Hanoi Problem. 

 

(1) Factorial of a given number by using Recursive function 

Algorithm:- 

1. Start 
2. Read a number N 
3. Call a function factorial(N) by passing the values of N 
4. If N=1 then it returns 1 as the factorial 
5. Otherwise, it calculates the factorial f = N * factorial(N-1) by calling the same function again 
and again 
6. Display the factorial of number N 
7. Stop 
 
Program#1(a) Factorial of a given number by using Recursive function 
#include<stdio.h> 
int fact(int n) 
{ 
if(n==0) 
return 1; 
else 
return n*fact(n-1); 
} 
void main() 
{ 
int n,f; 
printf("\n enter a no.: "); 
scanf("%d",&n); 
f=fact(n); 
printf("\n factorial of %d is %d",n,f); 
} 
 
Factorial of a given number by using Non-Recursive function 
Algorithm 
1. Start 
2. Read a number N 
3. Initialize fact =1 



4. Calculate fact = fact * N using a loop and decrement N value till N =1 
5. Display the factorial of number N 
6. Stop 
 
 
 
Program#1(b) Factorial of a given number by using Non-Recursive function 
#include<stdio.h> 
int fact(int n) 
{ 
int f=1,i; 
if((n==0)||(n==1)) 
return(1); 
else 
{ 
for(i=1;i<=n;i++) 
f=f*i; 
} 
return(f); 
} 
void main() 
{ 
int n; 
printf("enter the number :"); 
scanf("%d",&n); 
printf("factoria of number%d",fact(n)); 
} 

 

(ii) To find the GCD (Greatest Common Divisor) of two given integers. 

GCD of a given two integer by using Recursive Function 

Algorithm:- 

1. Start 
2. Read two numbers a and b 
3. Call a function gcd (a, b) by passing the value of a and b 
4. Check a != b, then 
5. Check a > b then calculate gcd of two numbers by calling the function gcd(a-b, b) 
6. Otherwise calculate gcd of two numbers by calling the function gcd(a, b-a) 
7. Display the gcd of two numbers 
8. Stop 
Program#2(a) GCD of a given two integer by using Recursive Function 



#include<stdio.h> 
int gcd(int m,int n) 
{ 
if(n==0) 
return m; 
else 
gcd(n,m%n); 
} 
void main() 
{ 
int a,b,g,l; 
printf("\n enter a: "); 
scanf("%d",&a); 
printf("\n enter b: "); 
scanf("%d",&b); 
g=gcd(a,b); 
l=(a*b)/g; 
printf("\n GCD of %d and %d : %d",a,b,g); 
printf("\n LCM of %d and %d : %d",a,b,l); 
} 
 
Program#2(b) GCD of a given two integer by using Non-Recursive Function 
Algorithm:- 
1. Start 
2. Read two numbers a and b 
3. Check if a != b then 
4. Check if a >= b - 1 then set a = a – b otherwise set b = b – a 
5. Display the gcd as the value of a. 
6. Stop 
 
Program#2(b) : GCD of a given two integer by using Non-Recursive Function 
#include<stdio.h> 
int gcd(int,int); 
void main() 
{ 
int a,b,x; 
printf("\n enter a: "); 
scanf("%d",&a); 
printf("\n enter b: "); 
scanf("%d",&b);; 
x=gcd(a,b); 
printf("G.C.D of %d and %d is %d",a,b,x); 
} 
int gcd(int a,int b) 



{ 
int r; 
while(b!=0) 
{ 
r=a%b; 
a=b; 
b=r; 
} 
return a; 
} 

 

 

(iii) To solve Towers of Hanoi Problem 

 

Program#3(a) Towers of Hanoi problem using Non-Recursive function 
#include<stdio.h> 
void Hanoinonrecursion(int num,char sndl,char indl,char dndl) 
{ 
char stkn[100],stksndl[100],stkindl[100],stkdndl[100],stkadd[100],temp; 
int top,add; 
top=NULL; 
one: 
if(num==1) 
{ 
printf("\n Move top disk from needle %c to needle %c",sndl,dndl); 
goto four; 
} 
two: 
top=top+1; 
stkn[top]=num; 
stksndl[top]=sndl; 
stkindl[top]=indl; 
stkdndl[top]=dndl; 
stkadd[top]=3; 
num=num-1; 
sndl=sndl; 
temp=indl; 
indl=dndl; 
dndl=temp; 
goto one; 



three: 
printf("\n Move top disk from needle %c to needle %c",sndl,dndl); 
top=top+1; 
stkn[top]=num; 
stksndl[top]=sndl; 
stkindl[top]=indl; 
stkdndl[top]=dndl; 
stkadd[top]=5; 
num=num-1; 
temp=sndl; 
sndl=indl; 
indl=temp; 
dndl=dndl; 
goto one; 
four: 
if(top==NULL) 
return; 
num=stkn[top]; 
sndl=stksndl[top]; 
indl=stkindl[top]; 
dndl=stkdndl[top]; 
add=stkadd[top]; 
top=top-1; 
if(add==3) 
goto three; 
else if(add==5) 
goto four; 
} 
void main() 
{ 
int no; 
printf("Enter the no. of diss to be transferred:"); 
scanf("%d",&no); 
if(no<1) 
printf("\n There's nothing to move"); 
else 
printf("\n nonrecursive"); 
Hanoinonrecursion(no,'A','B','C'); 
} 
 
Program#3(b):To solve Towers of Hanoi problem using Recursive function 
#include<stdio.h> 
void Hanoirecursion(int num,char ndl1,char ndl2,char ndl3) 
{ 



if(num==1) 
{ 
printf("Move top disk from needle %c to needle %c",ndl1,ndl2); 
return; 
} 
Hanoirecursion(num-1,ndl1,ndl3,ndl2); 
printf("Move top dis from needle %c to needlle %c",ndl1,ndl2); 
Hanoirecursion(num-1,ndl3,ndl2,ndl1); 
} 
void main() 
{ 
int no; 
printf("Enter the no. of disk to be transferred:"); 
scanf("%d",&no); 
if(no<1) 
printf("\n There's nothing to move"); 
else 
printf("\n recursive"); 
Hanoirecursion(no,'A','B','C'); 
} 

Week-2 

(1) Write a C program to find out the largest and smallest number in a list of integers  

(2)  Write a C program that uses functions to perform the following: 

        i) Addition of Two Matrices ii) Multiplication of Two Matrices 

(1) Write a C program to find out the largest and smallest number in a list of integers 

Problem 
Let the user enter four series of integers in the console, find out a number which is smallest and 
largest in a series 
Solution 
To calculate the small and large number, we use if conditions. The logic we use to find the 
largest and  
smallest number is − 
if(minno>q) //checking 1st and 2nd number 
   minno=q; 
else if(maxno&l;q) 
   maxno=q; 
if(minno>r) //checking 1st and 3rd number 
   minno=r; 
 
Program#1: program to find out the largest and smallest number in a list of integers 



#include<stdio.h> 
int main(){ 
   int minno,maxno,p,q,r,s; 
   printf("enter any four numbers:"); 
   scanf("%d%d%d%d",&p,&q,&r,&s); 
   minno=p; 
   maxno=p; 
   if(minno>q) //checking 1st and 2nd number 
      minno=q; 
   else if(maxno<q) 
      maxno=q; 
   if(minno>r) //checking 1st and 3rd number 
      minno=r; 
   else if(maxno<r) 
      maxno=r; 
   if(minno>s) //checking 1st and 4th number 
      minno=s; 
   else if(maxno<s) 
      maxno=s; 
   printf("Largest number from the given 4 numbers is:%d\n",maxno); 
   printf("Smallest numbers from the given 4 numbers is:%d",minno); 
   return 0; 
} 
Output 
enter any four numbers:34 78 23 12 
Largest number from the given 4 numbers is:78 
Smallest numbers from the given 4 numbers is:12 
 
Program#2: Program finds the smallest and largest element in an array  
#include<stdio.h> 
int main(){ 
   int a[50],i,num,large,small; 
   printf("Enter the number of elements :"); 
   scanf("%d",&num); 
   printf("Input the array elements :\n"); 
   for(i=0;i<num;++i) 
      scanf("%d",&a[i]); 
   large=small=a[0]; 
   for(i=1;i<num;++i){ 
      if(a[i]>large) 
         large=a[i]; 
      if(a[i]<small) 
         small=a[i]; 
   } 



   printf("small= %d\n",small); 
   printf("large= %d\n",large); 
   return 0; 
} 
Output 
Enter the number of elements :8 
Input the array elements : 
1 
2 
6 
4 
8 
9 
3 
9 
small= 1 
large= 9 

(2)  Write a C program that uses functions to perform the following: 

        i) Addition of Two Matrices ii) Multiplication of Two Matrices 

 

2(i) Algorithm: 

Step 1: Start 
Step 2: Declare i, j, k, A[3][3], B[3][2], C[3][2] as integers 
Step 3: Initialize i = 0, j = 0 
Step 4: Till i < 3 execute step 5 else goto step 9 
Step 5: Till j < 3 execute steps 6 to 7 else goto step 8 
Step 6: Read A[i][j] 
Step 7: Increment j by 1 goto step 5 
Step 8: Increment i by 1 goto step 4 
Step 9: Initialize i = 0, j = 0 
Step 10: Till i < 3 execute step 11 else goto step15 
Step 11: Till j < 2 execute steps 6 to 7 else goto step 14 
Step 12: Read B[i][j] 



Step 13: Increment j by 1 goto step 11 
Step 14: Increment i by 1 goto step 10 
Step 15: Initialize i = 0, j = 0, k = 0 
Step 16: Till i < 3 execute step 17 else goto step 24 
Step 17: Till j < 2 execute step 18  else goto step 23 
Step 18: Initialize C[i][j] = 0 
Step 19: Till k<3 execute steps 20 to 21 else goto step 
Step 20: calculate C[i][j] = C[i][j] + A[i][k] * B[k][j] 
Step 21: Increment k by 1 goto step 19 
Step 22: Increment j by 1 goto step 17 
Step 23: Increment i by 1 goto step 16 
Step 24: Initialize i = 0, j = 0 
Step 25: Till i < 3 execute step 26 else goto step 30 
Step 26: Till j < 3 execute steps 27 to 28 else goto step 29 
Step 27: Print C[i][j] 
Step 28: Increment j by1 goto step 26 
Step 29: Increment i by 1 goto step 25 
Step 30: Stop 

Addition of Two Matrices 

Program: 

#include <stdio.h> 
#include <conio.h> 
void main() 
{ 
   int a[3][3], b[3][3], c[3][3], i, j; 
   clrscr(); 
   printf("Enter the elements of 3*3 matrix a \n"); 
   for(i = 0; i < 3; i++) 
   { 
      for(j = 0; j < 3; j++) 
      { 
     scanf("%d", &a[i][j]); 
      } 
   } 
   printf("Enter the elements of 3*3 matrix b \n"); 
   for(i = 0; i < 3; i++) 
   { 
      for(j = 0; j < 3; j++) 
      { 
    scanf("%d", &b[i][j]); 
      } 



   } 
   for(i = 0; i < 3; i++) 
   { 
      for(j = 0; j < 3; j++) 
      { 
     c[i][j] = a[i][j] + b[i][j]; 
      } 
   } 
   printf("The resultant 3*3 matrix c is \n"); 
   for(i = 0; i < 3; i++) 
   { 
      for(j = 0; j < 3; j++) 
      { 
     printf("%d\t", c[i][j]); 
      } 
      printf("\n"); 
   } 
   getch(); 
} 

Input & Output: 

Enter the elements of 3*3 matrix  a 
1 2 3 4 5 6 7 8 9 
Enter the elements of 3*3 matrix  b 
1 2 3 4 5 6 7 8 9 
The resultant 3*3 matrix  c is 
2      4      6 
8     10     12 
14    16     18 

2(ii) Multiplication of Two Matrices 

Program: 

#include<stdio.h> 
#include<conio.h> 
void main() 
{ 
   int a[3][3], b[3][3], c[3][3], i, j, k; 
   clrscr(); 
   printf("Enter the elements of 3*3 matrix a \n"); 
   for(i = 0; i < 3; i++) 
   { 



      for(j = 0; j < 3; j++) 
      { 
     scanf("%d", &a[i][j]); 
      } 
   } 
   printf("Enter the elements of 3*3 matrix b \n"); 
   for(i = 0; i < 3; i++) 
   { 
      for(j = 0; j < 3; j++) 
      { 
    scanf("%d", &b[i][j]); 
      } 
   } 
   for(i = 0; i < 3; i++) 
   { 
      for(j = 0; j < 3; j++) 
      { 
     c[i][j] = 0 
     for(k = 0; k < 3; k++) 
     { 
        c[i][j] = c[i][j] + (a[i][k] * b[k][j]) 
     } 
      } 
   } 
   printf("The resultant 3*3 matrix c is \n"); 
   for(i = 0; i < 3; i++) 
   { 
      for(j = 0; j < 3; j++) 
      { 
     printf("%d\t", c[i][j]); 
      } 
      printf("\n"); 
   } 
   getch(); 
} 

Input & Output: 

Enter the elements of 3*3 matrix  a 
1 2 3 4 5 6 7 8 9 
Enter the elements of 3*3 matrix  b 
1 2 3 4 5 6 7 8 9 
The resultant 3*3 matrix  c is 
30    36      42 



55    81      96 
102   126     150 
 

Week-3 

Write a C program that uses functions to perform the following operations: 

i. To insert a sub-string in to a given main string from a given position. 
ii. To delete n Characters from a given position in a given string. 

i) To insert a sub-string in to a given main string from a given position. 

Algorithm: 

Step 1: Start 
Step 2: read main string and sub string 
Step 3: find the length of main string(r) 
Step 4: find length of sub string(n) 
Step 5: copy main string into sub string 
Step 6: read the position to insert the sub string(p) 
Step 7: copy sub string into main string from position p - 1 
Step 8: copy temporary string into main string from position p + n - 1 
Step 9: print the strings 
Step 10: Stop 

Program: 

#include<stdio.h> 
#include<conio.h> 
#include<string.h> 
void main() 
{ 
   char str1[20], str2[20]; 
   int l1, l2, n, i; 
   clrscr(); 
   puts("Enter the string 1\n"); 
   gets(str1); 
   l1 = strlen(str1); 
   puts("Enter the string 2\n"); 
   gets(str2); 
   l2 = strlen(str2); 
   printf("Enter the position where the string is to be inserted\n"); 
   scanf("%d", &n); 



   for(i = n; i < l1; i++) 
  { 
      str1[i + l2] = str1[i]; 
   } 
   for(i = 0; i < l2; i++) 
   { 
      str1[n + i] = str2[i]; 
   } 
      str2[l2 + 1] = '\0'; 
   printf("After inserting the string is %s", str1); 
   getch(); 
} 

Input & Output: 

Enter the string 1 
sachin 
Enter the string 2 
tendulkar 
Enter the position where the string is to be inserted  
4 
After inserting the string is  sachtendulkarin 

ii) To delete n Characters from a given position in a given string. 

Algorithm: 

Step 1: Start 
Step 2: read string 
Step 3: find the length of the string 
Step 4: read the value of number of characters to be deleted and positioned 
Step 5: string copy part of string from position to end, and (position + number of characters to 
end) 
Step 6: Stop 

Program: 

#include<stdio.h> 
#include<conio.h> 
#include<string.h> 
void main() 
{ 
   char str[20]; 
   int i, n, l, pos; 



   clrscr(); 
   puts("Enter the string\n"); 
   gets(str); 
   printf("Enter the position where the characters are to be deleted\n"); 
   scanf("%d", &pos); 
   printf("Enter the number of characters to be deleted\n"); 
   scanf("%d", &n); 
   l = strlen(str); 
   for(i = pos + n; i < l; i++) 
   { 
      str[i - n] = str[i]; 
   } 
   str[i - n] = '\0'; 
   printf("The string is %s", str); 
   getch(); 
} 

Input & Output: 

Enter the string  
sachin 
Enter the position where characters are to be deleted  
2 
Enter the number of characters to be deleted  
2 
The string is  sain 
 

Week-4 

(1) Write a C program that displays the position or index in the string S where the string T 
begins, or – 1 if S doesn’t contain T. 

Algorithm: 

Step 1: Start  
Step 2: read the string and then displayed  
Step 3: read the string to be searched and then displayed  
Step 4: searching the string T in string S and then perform the following steps  
            i. found = strstr(S, T)  
            ii. if found print the second string is found in the first string at the position. If not goto 
step5       
Step 5: print the -1  
Step 6: Stop  



Program: 

#include<stdio.h> 
#include<string.h> 
#include<conio.h> 
void main() 
{ 
   char s[30], t[20]; 
   char *found; 
   clrscr(); 
   puts("Enter the first string: "); 
   gets(s); 
   puts("Enter the string to be searched: "); 
   gets(t); 
   found = strstr(s, t); 
   if(found) 
   { 
      printf("Second String is found in the First String at %d position.\n", found - s); 
   } 
   else 
   { 
      printf("-1"); 
   } 
   getch(); 
} 

Input & Output: 

1.Enter the first string: 
Vemu Institute 
Enter the string to be searched: 
mu  
second string is found in the first string at 2 position  
 
2.Enter the first string: 
nagaraju  
Enter the string to be searched: 
raju  
second string is found in the first string at 4 position  
3.Enter the first string: 
nagarjuna  
Enter the string to be searched: 
ma 
-1 



Write a C program to count the lines, words and characters in a given text. 

Algorithm: 

Step 1: Start 
Step 2: Read the text until an empty line 
Step 3: Compare each character with newline char ‘\n’ to count no of lines 
Step 4: Compare each character with tab char ‘\t\’ or space char ‘ ‘ to count no of words 
Step 5: Compare first character with NULL char ‘\0’ to find the end of text 
Step 6: No of characters = length of each line of text 
Step 7: Print no of lines, no of words, no of chars 
Step 8: Stop 

Program: 

#include <stdio.h> 
#include <conio.h> 
#include <string.h> 
void main() 
{ 
   char str[100]; 
   int i = 0, l = 0, f = 1; 
   clrscr(); 
   puts("Enter any string\n"); 
   gets(str); 
   for(i = 0; str[i] !='\0'; i++) 
   { 
      l = l + 1; 
   } 
   printf("The number of characters in the string are %d\n", l); 
   for(i = 0; i <= l-1; i++) 
   { 
      if(str[i] == ' ') 
      { 
    f = f + 1; 
      } 
   } 
   printf("The number of words in the string are %d", f); 
   getch(); 
} 

Input & Output: 

Enter any string 



abc def ghi jkl mno pqr stu vwx yz 
The number of characters in the string are 34 
The number of words in the string are 9 
 

Week-5 

(1) C Program to Perform All Arithmetic Operations using Pointers  

(2) Write a C Program to demonstrate the following parameter passing mechanisms: 

i) call-by-value ii) call-by-reference 

Input from user: 

Enter Number1: 20 

Enter Number2: 10 

Expected output: 

Sum=30 

Subtraction=10 

Multiplication=200 

Division=2.0000 

Before learning how to write a C program to perform all arithmetic operations we need to know 

what is arithmetic operators means. 

 What is Arithmetic Operators: 

Arithmetic Operators are the operators which are used to perform various mathematical 

operations such as addition, subtraction, division, multiplication etc. 

1. Plus (+): is used for addition like 5 + 5 = 10, 35 + 35 = 70, 10 + 13 + 25 = 48  etc. 

2. Minus Operator (-): is used for subtract one number from another number like 23 - 8 = 15, 65 

- 25 = 40. 

3. Multiplication Operator (*) : is represented as an asterisk (*) symbol and it returns product 

of  given numbers like 5 * 5 = 25, 7 * 12 = 84 etc. 

4. Division Operator (/) : is denoted by  forward slash (/)  symbol and it divides first number by 

the second number like 35 / 5 = 7. 



 

5. Modulus Operator (%) : is denoted by percentage (%) symbol and it returns remainder. for 

ex: 25 / 5 = 0, 45 / 6 = 3 etc. 

 

 

 

C Program to Perform All Arithmetic Operations using Pointers: 

#include<stdio.h> 
int main() 
{ 
 int no1,no2; 
 int *ptr1,*ptr2;  
        int sum,sub,mult; 
        float div;    
    printf("Enter number1:\n"); 
    scanf("%d",&no1); 
    printf("Enter number2:\n"); 
    scanf("%d",&no2); 
     
    ptr1=&no1;//ptr1 stores address of no1 
    ptr2=&no2;//ptr2 stores address of no2 
     
    sum=(*ptr1) + (*ptr2); 
    sub=(*ptr1) - (*ptr2); 
    mult=(*ptr1) * (*ptr2); 
    div=(*ptr1) / (*ptr2); 
     
    printf("sum= %d\n",sum); 
    printf("subtraction= %d\n",sub); 
    printf("Multiplication= %d\n",mult); 
    printf("Division= %f\n",div); 
 
    return 0; 
} 
 
Step by step logic of the given program: 
 
1. Accept two numbers from user store it in variable say no1 and no2. 



2. Store address of no1 in pointer variable ptr1 and store address of no2 in variable ptr2 using  
     reference operator (&): 

ptr1=&no1; 
ptr2=&no2; 

3. After that calculate addition, subtraction, multiplication and division using dereference 
operator(*): 

sum=(*ptr1) + (*ptr2); 
sub=(*ptr1) - (*ptr2); 
mult=(*ptr1) * (*ptr2); 
div=(*ptr1) / (*ptr2); 

4. Last print sum, sub, mult and div on the output screen. 

 
 
 
 
Call by Value 
 
#include<stdio.h>   
void change(int num) {     
    printf("Before adding value inside function num=%d \n",num);     
    num=num+100;     
    printf("After adding value inside function num=%d \n", num);     
}     
int main() {     
    int x=100;     
    printf("Before function call x=%d \n", x);     
    change(x);//passing value in function     
    printf("After function call x=%d \n", x);     
return 0;   
}     

Output 

Before function call x=100 
Before adding value inside function num=100 
After adding value inside function num=200 
After function call x=100 
 
Call by Reference 
 
#include<stdio.h>   
void change(int *num) {     
    printf("Before adding value inside function num=%d \n",*num);     
    (*num) += 100;     



    printf("After adding value inside function num=%d \n", *num);     
}       
int main() {     
    int x=100;     
    printf("Before function call x=%d \n", x);     
    change(&x);//passing reference in function     
    printf("After function call x=%d \n", x);     
return 0;   
}     

Output 

Before function call x=100 
Before adding value inside function num=100 
After adding value inside function num=200 
After function call x=200 
 

 
Call by Value -  Swapping of Two Numbers 
 
#include <stdio.h>   
void swap(int , int); //prototype of the function    
int main()   
{   
    int a = 10;   
    int b = 20;    
    printf("Before swapping the values in main a = %d, b = %d\n",a,b); // printing the value of a a
nd b in main   
    swap(a,b);   
    printf("After swapping values in main a = %d, b = %d\n",a,b); // The value of actual parameter
s do not change by changing the formal parameters in call by value, a = 10, b = 20   
}   
void swap (int a, int b)   
{   
    int temp;    
    temp = a;   
    a=b;   
    b=temp;   
    printf("After swapping values in function a = %d, b = %d\n",a,b); // Formal parameters, a = 20
, b = 10    
}   

Output 



Before swapping the values in main a = 10, b = 20 
After swapping values in function a = 20, b = 10 
After swapping values in main a = 10, b = 20   
 

Call by Reference – Swapping of Two Numbers 
 
#include <stdio.h>   
void swap(int *, int *); //prototype of the function    
int main()   
{   
    int a = 10;   
    int b = 20;    
    printf("Before swapping the values in main a = %d, b = %d\n",a,b); 
 // printing the value of a and b in main   
    swap(&a,&b);   
    printf("After swapping values in main a = %d, b = %d\n",a,b);  
// The values of actual parameters do change in call by reference, a = 10, b = 20   
}   
void swap (int *a, int *b)   
{   
    int temp;    
    temp = *a;   
    *a=*b;   
    *b=temp;   
    printf("After swapping values in function a = %d, b = %d\n",*a,*b);  
// Formal parameters, a = 20, b = 10    
}   

Output 

Before swapping the values in main a = 10, b = 20 
After swapping values in function a = 20, b = 10 
After swapping values in main a = 20, b = 10   
 

 

Week-6 

Write a C program to perform i)Reading a complex number ii) Writing a complex number iii) 
Addition of two complex numbers iv) Multiplication of two complex numbers (Note: 
represent complex number using a structure.) using Functions 

#include <stdio.h> 



#include <conio.h> 
struct complex 
{ 
   float real, imag; 
}a, b, c; 
   struct complex read(void); 
   void write(struct complex); 
   struct complex add(struct complex, struct complex); 
   struct complex sub(struct complex, struct complex); 
   struct complex mul(struct complex, struct complex); 
   struct complex div(struct complex, struct complex); 
void main () 
{ 
   clrscr(); 
   printf("Enter the 1st complex number\n "); 
   a = read(); 
   write(a); 
   printf("Enter  the 2nd complex number\n"); 
   b = read(); 
   write(b); 
   printf("Addition\n "); 
   c = add(a, b); 
   write(c); 
   printf("Substraction\n "); 
   c = sub(a, b); 
   write(c); 
   printf("Multiplication\n"); 
   c = mul(a, b); 
   write(c); 
   printf("Division\n"); 
   c = div(a, b); 
  write(c); 
  getch(); 
} 
struct complex read(void) 
{ 
   struct complex t; 
   printf("Enter the real part\n"); 
   scanf("%f", &t.real); 
   printf("Enter the imaginary part\n"); 
   scanf("%f", &t.imag); 
   return t; 
} 
void write(struct complex a) 



{ 
   printf("Complex number  is\n"); 
   printf(" %.1f + i %.1f", a.real, a.imag); 
   printf("\n"); 
} 
struct complex add(struct complex p, struct complex q) 
{ 
   struct complex t; 
   t.real = (p.real + q.real); 
   t.imag = (p.imag + q.imag); 
   return t; 
} 
struct complex sub(struct complex p, struct complex q) 
{ 
   struct complex t; 
   t.real = (p.real - q.real); 
   t.imag = (p.imag - q.imag); 
   return t; 
} 
struct complex mul(struct complex p, struct complex q) 
{ 
   struct complex t; 
   t.real=(p.real * q.real) - (p.imag * q.imag); 
   t.imag=(p.real * q.imag) + (p.imag * q.real); 
   return t; 
} 
struct complex div(struct complex p, struct complex q) 
{ 
   struct complex t; 
   t.real = ((p.imag * q.real) - (p.real * q.imag)) / ((q.real * q.real) + (q.imag * q.imag)); 
   t.imag = ((p.real * q.real) + (p.imag * q.imag)) / ((q.real * q.real) + (q.imag * q.imag)); 
   return(t); 
} 

Input & Output: 

Enter the real part 
2 
Enter the imaginary part  
4 
Complex number is 
2.0 + i4.0 
Enter the real part  
4 



Enter the imaginary part 
2 
Complex number is 
4.0 + i2.0 
Addition 
Complex number is  
6.0 + i6.0 
Subtraction 
Complex number is  
-2.0 + i2.0 
Multiplication 
Complex number is  
0.0 + i20.0 
Division 
Complex number is 
0.6 + i0.8 
 

Week 7 

Write C programs that implement stack (its operations) using 

i) Arrays 

ii) Pointers 

 

/*  C Program to implement Stack Operations Using Pointer  */ 
 
#include<stdio.h> 
#include<conio.h> 
#include<stdlib.h> 
 
#define MAX 50 
int size; 
 
// Defining the stack structure 
struct stack { 
   int arr[MAX]; 
   int top; 
}; 
 
// Initializing the stack(i.e., top=-1) 
void init_stk(struct stack *st) { 
   st->top = -1; 
} 



 
// Entering the elements into stack 
void push(struct stack *st, int num) { 
   if (st->top == size - 1) { 
      printf("\nStack overflow(i.e., stack full)."); 
      return; 
   } 
   st->top++; 
   st->arr[st->top] = num; 
} 
 
//Deleting an element from the stack. 
int pop(struct stack *st) { 
   int num; 
   if (st->top == -1) { 
      printf("\nStack underflow(i.e., stack empty)."); 
      return NULL; 
   } 
   num = st->arr[st->top]; 
   st->top--; 
   return num; 
} 
 
void display(struct stack *st) { 
   int i; 
   for (i = st->top; i >= 0; i--) 
      printf("\n%d", st->arr[i]); 
} 
 
int main() 
{ 
   int element, opt, val; 
   struct stack ptr; 
   init_stk(&ptr); 
   printf("Enter Stack Size :: "); 
   scanf("%d", &size); 
   while (1) { 
      printf("\n\tSTACK PRIMITIVE OPERATIONS.........\n"); 
      printf("\n1.PUSH"); 
      printf("\n2.POP"); 
      printf("\n3.DISPLAY"); 
      printf("\n4.QUIT"); 
      printf("\n"); 
      printf("\nEnter your option :: "); 



      scanf("%d", &opt); 
      switch (opt) 
      { 
      case 1: 
         printf("\nEnter the element into stack:"); 
         scanf("%d", &val); 
         push(&ptr, val); 
         break; 
 
      case 2: 
         element = pop(&ptr); 
         printf("\nThe element popped from stack is : %d", element); 
         break; 
 
      case 3: 
         printf("\nThe current stack elements are:"); 
         display(&ptr); 
         break; 
 
      case 4: 
         exit(0); 
 
      default: 
         printf("\nEnter correct option!Try again."); 
 
      } 
   } 
   return (0); 
} 
 

 

 

Output: 

/*  C Program to implement Stack Operations Using Pointer  */ 
 
Enter Stack Size :: 6 
 
        STACK PRIMITIVE OPERATIONS......... 
 
1.PUSH 



2.POP 
3.DISPLAY 
4.QUIT 
 
Enter your option :: 1 
 
Enter the element into stack:1 
 
        STACK PRIMITIVE OPERATIONS......... 
 
1.PUSH 
2.POP 
3.DISPLAY 
4.QUIT 
 
Enter your option :: 1 
 
Enter the element into stack:2 
 
        STACK PRIMITIVE OPERATIONS......... 
 
1.PUSH 
2.POP 
3.DISPLAY 
4.QUIT 
 
Enter your option :: 1 
 
Enter the element into stack:3 
 
        STACK PRIMITIVE OPERATIONS......... 
 
1.PUSH 
2.POP 
3.DISPLAY 
4.QUIT 
 
Enter your option :: 1 
 
Enter the element into stack:4 
 
        STACK PRIMITIVE OPERATIONS......... 
 
1.PUSH 



2.POP 
3.DISPLAY 
4.QUIT 
 
Enter your option :: 1 
 
Enter the element into stack:5 
 
        STACK PRIMITIVE OPERATIONS......... 
 
1.PUSH 
2.POP 
3.DISPLAY 
4.QUIT 
 
Enter your option :: 1 
 
Enter the element into stack:6 
 
        STACK PRIMITIVE OPERATIONS......... 
 
1.PUSH 
2.POP 
3.DISPLAY 
4.QUIT 
 
Enter your option :: 1 
 
Enter the element into stack:7 
 
Stack overflow(i.e., stack full). 
        STACK PRIMITIVE OPERATIONS......... 
 
1.PUSH 
2.POP 
3.DISPLAY 
4.QUIT 
 
Enter your option :: 3 
 
The current stack elements are: 
6 
5 
4 



3 
2 
1 
        STACK PRIMITIVE OPERATIONS......... 
 
1.PUSH 
2.POP 
3.DISPLAY 
4.QUIT 
 
Enter your option :: 2 
 
The element popped from stack is : 6 
        STACK PRIMITIVE OPERATIONS......... 
 
1.PUSH 
2.POP 
3.DISPLAY 
4.QUIT 
 
Enter your option :: 2 
 
The element popped from stack is : 5 
        STACK PRIMITIVE OPERATIONS......... 
 
1.PUSH 
2.POP 
3.DISPLAY 
4.QUIT 
 
Enter your option :: 2 
 
The element popped from stack is : 4 
        STACK PRIMITIVE OPERATIONS......... 
 
1.PUSH 
2.POP 
3.DISPLAY 
4.QUIT 
 
Enter your option :: 2 
 
The element popped from stack is : 3 
        STACK PRIMITIVE OPERATIONS......... 



 
1.PUSH 
2.POP 
3.DISPLAY 
4.QUIT 
 
Enter your option :: 2 
 
The element popped from stack is : 2 
        STACK PRIMITIVE OPERATIONS......... 
 
1.PUSH 
2.POP 
3.DISPLAY 
4.QUIT 
 
Enter your option :: 2 
 
The element popped from stack is : 1 
        STACK PRIMITIVE OPERATIONS......... 
 
1.PUSH 
2.POP 
3.DISPLAY 
4.QUIT 
 
Enter your option :: 2 
 
Stack underflow(i.e., stack empty). 
The element popped from stack is : 0 
        STACK PRIMITIVE OPERATIONS......... 
 
1.PUSH 
2.POP 
3.DISPLAY 
4.QUIT 
 
Enter your option :: 2 
 
Stack underflow(i.e., stack empty). 
The element popped from stack is : 0 
        STACK PRIMITIVE OPERATIONS......... 
 
1.PUSH 



2.POP 
3.DISPLAY 
4.QUIT 
 
Enter your option :: 3 
 
The current stack elements are: 
        STACK PRIMITIVE OPERATIONS......... 
 
1.PUSH 
2.POP 
3.DISPLAY 
4.QUIT 
 
Enter your option :: 4 
 
Process returned 0 

C Program for STACK Using Arrays 

#include<stdio.h> 
int stack[100],choice,n,top,x,i; 
void push(void); 
void pop(void); 
void display(void); 
int main() 
{ 
    //clrscr(); 
    top=-1; 
    printf("\n Enter the size of STACK[MAX=100]:"); 
    scanf("%d",&n); 
    printf("\n\t STACK OPERATIONS USING ARRAY"); 
    printf("\n\t--------------------------------"); 
    printf("\n\t 1.PUSH\n\t 2.POP\n\t 3.DISPLAY\n\t 4.EXIT"); 
    do 
    { 
        printf("\n Enter the Choice:"); 
        scanf("%d",&choice); 
        switch(choice) 
        { 
            case 1: 
            { 
                push(); 
                break; 
            } 



            case 2: 
            { 
                pop(); 
                break; 
            } 
            case 3: 
            { 
                display(); 
                break; 
            } 
            case 4: 
            { 
                printf("\n\t EXIT POINT "); 
                break; 
            } 
            default: 
            { 
                printf ("\n\t Please Enter a Valid Choice(1/2/3/4)"); 
            } 
                 
        } 
    } 
    while(choice!=4); 
    return 0; 
} 
void push() 
{ 
    if(top>=n-1) 
    { 
        printf("\n\tSTACK is over flow"); 
         
    } 
    else 
    { 
        printf(" Enter a value to be pushed:"); 
        scanf("%d",&x); 
        top++; 
        stack[top]=x; 
    } 
} 
void pop() 
{ 
    if(top<=-1) 
    { 



        printf("\n\t Stack is under flow"); 
    } 
    else 
    { 
        printf("\n\t The popped elements is %d",stack[top]); 
        top--; 
    } 
} 
void display() 
{ 
    if(top>=0) 
    { 
        printf("\n The elements in STACK \n"); 
        for(i=top; i>=0; i--) 
            printf("\n%d",stack[i]); 
        printf("\n Press Next Choice"); 
    } 
    else 
    { 
        printf("\n The STACK is empty"); 
    } 
    
} 
 

Output: 

Enter the size of STACK[MAX=100]:10 
 
         STACK OPERATIONS USING ARRAY 
        -------------------------------- 
         1.PUSH 
         2.POP 
         3.DISPLAY 
         4.EXIT 
 Enter the Choice:1 
 Enter a value to be pushed:12 
 
 Enter the Choice:1 
 Enter a value to be pushed:24 
 
 Enter the Choice:1 
 Enter a value to be pushed:98 
 



 Enter the Choice:3 
 
 The elements in STACK 
 
98 
24 
12 
 Press Next Choice 
 Enter the Choice:2 
 
         The popped elements is 98 
 Enter the Choice:3 
 
 The elements in STACK 
 
24 
12 
 Press Next Choice 
 Enter the Choice:4 
 
         EXIT POINT 

 

Week 8 

Write C programs that implement Queue (its operations) using 

i) Arrays 

ii) Pointers 

 

/* 
 * C Program to Implement a Queue using an Array 
 */ 
#include <stdio.h> 
  
#define MAX 50 
  
void insert(); 
void delete(); 
void display(); 
int queue_array[MAX]; 
int rear = - 1; 
int front = - 1; 
main() 



{ 
    int choice; 
    while (1) 
    { 
        printf("1.Insert element to queue \n"); 
        printf("2.Delete element from queue \n"); 
        printf("3.Display all elements of queue \n"); 
        printf("4.Quit \n"); 
        printf("Enter your choice : "); 
        scanf("%d", &choice); 
        switch (choice) 
        { 
            case 1: 
            insert(); 
            break; 
            case 2: 
            delete(); 
            break; 
            case 3: 
            display(); 
            break; 
            case 4: 
            exit(1); 
            default: 
            printf("Wrong choice \n"); 
        } /* End of switch */ 
    } /* End of while */ 
} /* End of main() */ 
  
void insert() 
{ 
    int add_item; 
    if (rear == MAX - 1) 
    printf("Queue Overflow \n"); 
    else 
    { 
        if (front == - 1) 
        /*If queue is initially empty */ 
        front = 0; 
        printf("Inset the element in queue : "); 
        scanf("%d", &add_item); 
        rear = rear + 1; 
        queue_array[rear] = add_item; 
    } 



} /* End of insert() */ 
  
void delete() 
{ 
    if (front == - 1 || front > rear) 
    { 
        printf("Queue Underflow \n"); 
        return ; 
    } 
    else 
    { 
        printf("Element deleted from queue is : %d\n", queue_array[front]); 
        front = front + 1; 
    } 
} /* End of delete() */ 
  
void display() 
{ 
    int i; 
    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"); 
    } 
} /* End of display() */ 

 

/* Write C programs that implement Queue (its operations) using    ii) Pointers */ 

#define true 1 
#define false 0 

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

struct q_point 
{ 
int ele; 



struct q_point* n; 
}; 

struct q_point *f_ptr = NULL; 

int e_que(void); 
void add_ele(int); 
int rem_ele(void); 
void show_ele(); 

/*main function*/ 
void main() 
{ 
int ele,choice,j; 
while(1) 
{ 
clrscr(); 
printf(“\n\n****IMPLEMENTATION OF QUEUE USING POINTERS****\n”); 
printf(“==============================================”); 
printf(“\n\t\t  MENU\n”); 
printf(“==============================================”); 
printf(“\n\t[1] To insert an element”); 
printf(“\n\t[2] To remove an element”); 
printf(“\n\t[3] To display all the elements”); 
printf(“\n\t[4] Exit”); 
printf(“\n\n\tEnter your choice:”); 
scanf(“%d”, &choice); 

switch(choice) 
{ 
case 1: 
{ 
printf(“\n\tElement to be inserted:”); 
scanf(“%d”,&ele); 
add_ele(ele); 
getch(); 
break; 
} 

Advertisements 
REPORT THIS AD 

case 2: 
{ 



if(!e_que()) 
{ 
j=rem_ele(); 
printf(“\n\t%d is removed from the queue”,j); 
getch(); 
} 
else 
{ 
printf(“\n\tQueue is Empty.”); 
getch(); 
} 
break; 
} 

case 3: 
show_ele(); 
getch(); 
break; 

case 4: 
exit(1); 
break; 

default: 
printf(“\n\tInvalid choice.”); 
getch(); 
break; 
} 

} 
} 

/* Function to check if the queue is empty*/ 
int e_que(void) 
{ 
if(f_ptr==NULL) 
return true; 
return false; 
} 

/* Function to add an element to the queue*/ 
void add_ele(int ele) 
{ 
struct q_point *queue = (struct q_point*)malloc(sizeof(struct q_point)); 



queue->ele = ele; 
queue->n = NULL; 
if(f_ptr==NULL) 
f_ptr = queue; 
else 
{ 
struct q_point* ptr; 
ptr = f_ptr; 
for(ptr=f_ptr ;ptr->n!=NULL; ptr=ptr->n); 
ptr->n = queue; 
} 
} 

/* Function to remove an element from the queue*/ 
int rem_ele() 
{ 
struct q_point* queue=NULL; 
if(e_que()==false) 
{ 
int j = f_ptr->ele; 
queue=f_ptr; 
f_ptr = f_ptr->n; 
free (queue); 
return j; 
} 
else 
{ 
printf(“\n\tQueue is empty.”); 
return -9999; 
} 
} 

/* Function to display the queue*/ 
void show_ele() 
{ 
struct q_point *ptr=NULL; 
ptr=f_ptr; 
if(e_que()) 
{ 
printf(“\n\tQUEUE is Empty.”); 
return; 
} 
else 
{ 



printf(“\n\tElements present in Queue are:\n\t”); 
while(ptr!=NULL) 
{ 
printf(“%d\t”,ptr->ele); 
ptr=ptr->n; 
} 
} 
} 

Week 9 

 

Write a C program that uses Stack operations to perform the following: 

i) Converting infix expression into postfix expression 

ii) Evaluating the postfix expression 

Infix to Postfix Conversion using the Stack Operations 

#include<stdio.h> 
#include<conio.h> 
#include<string.h> 
#include<ctype.h> 
char pop(); 
void push(char); 
int pri(char); 
char st[10]; 
int top=-1; 
void main() 
{ 
char s[25]; 
int i; 
printf("Enter Infix Expression: "); 
gets(s); 
push('('); 
strcat(s,")"); 
for(i=0;i<s[i];i++) 
{ 
if(isalnum(s[i])) 
printf("%c",s[i]); 
else if(s[i]=='(') 
push(s[i]); 
else if(s[i]==')') 
{ 
 while(st[top]!='(') 



 printf("%c",pop()); 
 pop(); 
 } 
 else 
 { 
 while(pri(s[i])<=pri(st[top])) 
 printf("%c",pop()); 
 push(s[i]); 
 } 
 } 
 getch(); 
 } 
 void push(char e) 
 { 
 st[++top]=e; 
 } 
 char pop() 
 { 
 char ch; 
 ch=st[top]; 
 top--; 
 st[top+1]='\0'; 
 return(ch); 
 } 
 int pri(char p) 
 { 
 switch(p) 
 { 
 case '(':return 0; 
 case '+': 
 case '-':return 1; 
 case '/': 
 case '%': 
 case '*':return 2; 
 } 
 } 
Output 

 



 

Evaluation of Postfix Expressions Using Stack 

/* This program is for evaluation of postfix expression 
* This program assume that there are only four operators 
* (*, /, +, -) in an expression and operand is single digit only 
* Further this program does not do any error handling e.g. 
* it does not check that entered postfix expression is valid 
* or not. 
* */ 
 
#include <stdio.h> 
#include <ctype.h> 
 
#define MAXSTACK 100 /* for max size of stack */ 
#define POSTFIXSIZE 100 /* define max number of charcters in postfix expression */ 
 
/* declare stack and its top pointer to be used during postfix expression 
evaluation*/ 
int stack[MAXSTACK]; 
int top = -1; /* because array index in C begins at 0 */ 
/* can be do this initialization somewhere else */ 
 
/* define push operation */ 
void push(int item) 
{ 
 
    if (top >= MAXSTACK - 1) { 
        printf("stack over flow"); 
        return; 
    } 
    else { 
        top = top + 1; 
        stack[top] = item; 
    } 
} 
 
/* define pop operation */ 
int pop() 
{ 
    int item; 
    if (top < 0) { 
        printf("stack under flow"); 
    } 



    else { 
        item = stack[top]; 
        top = top - 1; 
        return item; 
    } 
} 
 
/* define function that is used to input postfix expression and to evaluate it */ 
void EvalPostfix(char postfix[]) 
{ 
 
    int i; 
    char ch; 
    int val; 
    int A, B; 
 
    /* evaluate postfix expression */ 
    for (i = 0; postfix[i] != ')'; i++) { 
        ch = postfix[i]; 
        if (isdigit(ch)) { 
            /* we saw an operand,push the digit onto stack 
ch - '0' is used for getting digit rather than ASCII code of digit */ 
            push(ch - '0'); 
        } 
        else if (ch == '+' || ch == '-' || ch == '*' || ch == '/') { 
            /* we saw an operator 
* pop top element A and next-to-top elemnet B 
* from stack and compute B operator A 
*/ 
            A = pop(); 
            B = pop(); 
 
            switch (ch) /* ch is an operator */ 
            { 
            case '*': 
                val = B * A; 
                break; 
 
            case '/': 
                val = B / A; 
                break; 
 
            case '+': 
                val = B + A; 



                break; 
 
            case '-': 
                val = B - A; 
                break; 
            } 
 
            /* push the value obtained above onto the stack */ 
            push(val); 
        } 
    } 
    printf(" \n Result of expression evaluation : %d \n", pop()); 
} 
 
int main() 
{ 
 
    int i; 
 
    /* declare character array to store postfix expression */ 
    char postfix[POSTFIXSIZE]; 
    printf("ASSUMPTION: There are only four operators(*, /, +, -) in an expression and operand is 
single digit only.\n"); 
    printf(" \nEnter postfix expression,\npress right parenthesis ')' for end expression : "); 
 
    /* take input of postfix expression from user */ 
 
    for (i = 0; i <= POSTFIXSIZE - 1; i++) { 
        scanf("%c", &postfix[i]); 
 
        if (postfix[i] == ')') /* is there any way to eliminate this if */ 
        { 
            break; 
        } /* and break statement */ 
    } 
 
    /* call function to evaluate postfix expression */ 
 
    EvalPostfix(postfix); 
 
    return 0; 
} 

Output 



First Run: 
Enter postfix expression, press right parenthesis ')' for end expression : 456*+) 
Result of expression evaluation : 34 
 
 
Second Run: 
Enter postfix expression, press right parenthesis ')' for end expression: 12345*+*+) 
Result of expression evaluation: 47 

 

Week 10 

Write a C program that uses functions to perform the following operations on singly linked list. 

i) Creation ii) Insertion iii) Deletion iv) Traversal 

 
#include<stdio.h> 
#include<conio.h> 
#include<stdlib.h> 
int count=0; 
struct node 
{ 
int data; 
struct node *next; 
}*head,*newn,*trav; 
//---------------------------------------------------------- 
void create_list() 
{ 
int value; 
struct node *temp; 
temp=head; 
newn=(struct node *)malloc(sizeof (struct node)); 
printf("\nenter the value to be inserted"); 
scanf("%d",&value); 
newn->data=value; 
if(head==NULL) 
{ 
head=newn; 
head->next=NULL; 
count++; 
} 
else 
{ 
while(temp->next!=NULL) 
{ 



temp=temp->next; 
} 
temp->next=newn; 
newn->next=NULL; 
count++; 
} 
} 
//---------------------------------------------------- 
void insert_at_begning(int value) 
{ 
newn=(struct node *)malloc(sizeof (struct node)); 
newn->data=value; 
if(head==NULL) 
{ 
head=newn; 
head->next=NULL; 
count++; 
} 
else 
{ 
newn->next=head; 
head=newn; 
count++; 
} 
} 
//---------------------------------------------------------- 
void insert_at_end(int value) 
{ 
struct node *temp; 
temp=head; 
newn=(struct node *)malloc(sizeof (struct node)); 
newn->data=value; 
if(head==NULL) 
{ 
head=newn; 
head->next=NULL; 
count++; 
} 
else 
{ 
while(temp->next!=NULL) 
{ 
temp=temp->next; 
} 



temp->next=newn; 
newn->next=NULL; 
count++; 
} 
} 
//------------------------------------------------------ 
int insert_at_middle() 
{ 
if(count>=2) 
{ 
struct node *var1,*temp; 
int loc,value; 
printf("\n after which value you want to insert : "); 
scanf("%d",&loc); 
printf("\nenter the value to be inserted"); 
scanf("%d",&value); 
newn=(struct node *)malloc(sizeof (struct node)); 
newn->data=value; 
temp=head; 
 
/* if(head==NULL) 
{ 
head=newn; 
head->next=NULL; 
count++; 
return 0; 
} 
else 
{*/ 
while(temp->data!=loc) 
{ 
temp=temp->next; 
if(temp==NULL) 
{ 
printf("\nSORRY...there is no %d element",loc); 
return 0; 
} 
} 
//var1=temp->next; 
newn->next=temp->next;//var1; 
temp->next=newn; 
 
count++; 
//} 



} 
else 
{ 
printf("\nthe no of nodes must be >=2"); 
} 
} 
//---------------------------------------------------------------- 
int delete_from_middle() 
{ 
if(count==0) 
printf("\n List is Empty!!!! you can't delete elements\n"); 
else if(count>2) 
{ 
struct node *temp,*var; 
int value; 
temp=head; 
printf("\nenter the data that you want to delete from the list shown above"); 
scanf("%d",&value); 
while(temp->data!=value) 
{ 
var=temp; 
temp=temp->next; 
if(temp==NULL) 
{ 
printf("\nSORRY...there is no %d element",value); 
return 0; 
} 
} 
if(temp==head) 
{ 
head=temp->next; 
 
} 
else{ 
var->next=temp->next; 
temp->next=NULL; 
 
} 
count--; 
if(temp==NULL) 
printf("Element is not avilable in the list \n**enter only middle elements..**"); 
else 
printf("\ndata deleted from list is %d",value); 
free(temp); 



} 
else 
{ 
printf("\nthere no middle elemts..only %d elemts is avilable\n",count); 
} 
} 
//------------------------------------------------------------------ 
int delete_from_front() 
{ 
struct node *temp; 
temp=head; 
if(head==NULL) 
{ 
printf("\nno elements for deletion in the list\n"); 
return 0; 
} 
else 
{ 
printf("\ndeleted element is :%d",head->data); 
if(temp->next==NULL) 
{ 
head=NULL; 
} 
else{ 
head=temp->next; 
temp->next=NULL; 
 
} 
count--; 
free(temp); 
 
} 
} 
//-------------------------------------------------------- 
int delete_from_end() 
{ 
struct node *temp,*var; 
temp=head; 
if(head==NULL) 
{ 
printf("\nno elemts in the list"); 
return 0; 
} 
else{ 



if(temp->next==NULL ) 
{ 
head=NULL;//temp->next; 
} 
else{ 
while(temp->next != NULL) 
{ 
var=temp; 
temp=temp->next; 
} 
var->next=NULL; 
} 
printf("\ndata deleted from list is %d",temp->data); 
free(temp); 
count--; 
} 
return 0; 
} 
//------------------------------------------------------ 
int display() 
{ 
trav=head; 
if(trav==NULL) 
{ 
printf("\nList is Empty\n"); 
return 0; 
} 
else 
{ 
printf("\n\nElements in the Single Linked List is %d:\n",count); 
while(trav!=NULL) 
{ 
printf(" -> %d ",trav->data); 
trav=trav->next; 
} 
printf("\n"); 
} 
} 
//--------------------------------------------------------------- 
int main() 
{ 
int ch=0; 
char ch1; 
 



head=NULL; 
while(1) 
{ 
printf("\n1.create linked list"); 
printf("\n2.insertion at begning of linked list"); 
printf("\n3.insertion at the end of linked list"); 
printf("\n4.insertion at the middle where you want"); 
printf("\n5.deletion from the front of linked list"); 
printf("\n6.deletion from the end of linked list "); 
printf("\n7.deletion of the middle data that you want"); 
printf("\n8.display the linked list"); 
printf("\n9.exit\n"); 
printf("\nenter the choice of operation to perform on linked list"); 
scanf("%d",&ch); 
switch(ch) 
{ 
case 1: 
{ 
do{ 
create_list(); 
display(); 
printf("do you want to create list ,y / n"); 
getchar(); 
scanf("%c",&ch1); 
}while(ch1=='y'); 
 
break; 
} 
case 2: 
{ 
int value; 
printf("\nenter the value to be inserted"); 
scanf("%d",&value); 
insert_at_begning(value); 
display(); 
break; 
} 
case 3: 
{ 
int value; 
printf("\nenter value to be inserted"); 
scanf("%d",&value); 
insert_at_end(value); 
display(); 



break; 
} 
case 4: 
{ 
insert_at_middle(); 
display(); 
break; 
} 
case 5: 
{ 
delete_from_front(); 
display(); 
}break; 
case 6: 
{ 
delete_from_end(); 
display(); 
break; 
} 
case 7: 
{ 
display(); 
delete_from_middle(); 
display(); 
break; 
} 
case 8: 
{ 
display(); 
break; 
} 
case 9: 
{ 
exit(1); 
} 
default:printf("\n****Please enter correct choice****\n"); 
} 
} 
getch(); 
} 
 
 



Output:  

 

 

Week 11 

Write a C program that uses functions to perform the following operations on Doubly linkedlist. 

i) Creation ii) Insertion iii) Deletion iv) Traversal 



 
#include<stdio.h> 
#include<conio.h> 
#include<stdlib.h> 
int count=0; 
struct node 
{ 
int data; 
struct node *next,*prev; 
}*head,*last,*newn,*trav; 
//---------------------------------------------------- 
void create_list() 
{ 
struct node *temp; 
int value; 
temp=last; 
newn=(struct node *)malloc(sizeof (struct node)); 
printf("\n enter value"); 
scanf("%d",&value); 
newn->data=value; 
if(last==NULL) 
{ 
head=last=newn; 
head->prev=NULL; 
head->next=NULL; 
count++; 
} 
else 
{ 
newn->next=NULL; 
newn->prev=last; 
last->next=newn; 
last=newn; 
count++; 
} 
} 
//---------------------------------------------------- 
void insert_at_begning(int value) 
{ 
newn=(struct node *)malloc(sizeof (struct node)); 
newn->data=value; 
if(head==NULL) 
{ 
head=last=newn; 



head->prev=NULL; 
head->next=NULL; 
count++; 
} 
else 
{ 
newn->next=head; 
head->prev=newn; 
newn->prev=NULL; 
head=newn; 
count++; 
} 
} 
//---------------------------------------------------------- 
void insert_at_end(int value) 
{ 
struct node *temp; 
temp=last; 
newn=(struct node *)malloc(sizeof (struct node)); 
newn->data=value; 
if(last==NULL) 
{ 
head=last=newn; 
head->prev=NULL; 
head->next=NULL; 
count++; 
} 
else 
{ 
newn->next=NULL; 
newn->prev=last; 
last->next=newn; 
last=newn; 
count++; 
} 
} 
//------------------------------------------------------ 
int insert_at_middle() 
{ 
if(count>=2) 
{ 
struct node *var2,*temp; 
int loc,value; 
printf("\nselect location where you want to insert the data"); 



scanf("%d",&loc); 
printf("\nenter which value do u want to inserted"); 
scanf("%d",&value); 
newn=(struct node *)malloc(sizeof (struct node)); 
newn->data=value; 
temp=head; 
while(temp->data!=loc) 
{ 
temp=temp->next; 
if(temp==NULL) 
{ 
printf("\nSORRY...there is no %d element",loc); 
return 0; 
} 
} 
if(temp->next==NULL) 
{ 
printf("\n%d is last node..please enter midddle node values ",loc) ; 
return; 
} 
var2=temp->next; 
temp->next=newn; 
newn->next=var2; 
newn->prev=temp; 
var2->prev=newn; 
count++; 
} 
else 
{ 
printf("\nthe no of nodes must be >=2"); 
} 
} 
//---------------------------------------------------------------- 
int delete_from_middle() 
{ 
if(count>2) 
{ 
struct node *temp,*var; 
int value; 
temp=head; 
printf("\nenter the data that you want to delete from the list shown above"); 
scanf("%d",&value); 
while(temp!=NULL) 
{ 



if(temp->data == value) 
{ 
if(temp->next==NULL)//if(temp==head) 
{ 
printf("\n\n sorry %d is last node ..please enter middle nodes only",value); 
return 0; 
} 
else 
{ 
if(temp==head) 
{ 
printf("\n\n %d is first node..plz enter middle nodes",value); 
return; 
 
} 
var->next=temp->next; 
temp->next->prev=var; 
free(temp); 
count--; 
return 0; 
} 
} 
else 
{ 
var=temp; 
temp=temp->next; 
} 
} 
if(temp==NULL) 
printf("\n%d is not avilable.. enter only middle elements..",value); 
else 
printf("\ndata deleted from list is %d",value); 
} 
else 
{ 
printf("\nthere no middle elemts..only %d elemts is avilable",count); 
} 
} 
//------------------------------------------------------------------ 
int delete_from_front() 
{ 
struct node *temp; 
if(head==NULL) 
{ 



printf("no elements for deletion in the list"); 
return 0; 
} 
else if(head->next==NULL) 
{ 
printf("deleted element is :%d",head->data); 
head=last=NULL; 
 
} 
else 
{ 
temp=head->next; 
printf("deleted element is :%d",head->data); 
head->next=NULL; 
temp->prev=NULL; 
head=temp; 
count--; 
return 0; 
} 
} 
//-------------------------------------------------------- 
int delete_from_end() 
{ 
struct node *temp,*var; 
temp=last; 
if(last==NULL) 
{ 
printf("no elemts in the list"); 
return 0; 
} 
else if(last->prev==NULL) 
{ 
printf("data deleted from list is %d",last->data); 
head=last=NULL; 
//free(last); 
count--; 
return 0; 
} 
else{ 
printf("data deleted from list is %d",last->data); 
var=last->prev; 
last->prev->next=NULL; 
last=var; 
count--; 



return 0; 
} 
} 
//------------------------------------------------------ 
int display() 
{ 
trav=last;//head; 
if(trav==NULL) 
{ 
printf("\nList is Empty"); 
return 0; 
} 
else 
{ 
printf("\n\nElements in the List is %d:\n",count); 
while(trav!=NULL) 
{ 
printf("%d<--> ",trav->data); 
trav=trav->prev;//next; 
} 
printf("\n"); 
} 
} 
//--------------------------------------------------------------- 
int main() 
{ 
int ch=0; 
char ch1; 
// clrscr(); 
head=NULL; 
last=NULL; 
while(1) 
{ 
Printf("\n Double Linked List Operations") 
printf("\n1.Create Double Linked List"); 
printf("\n2.insertion at begning of linked list"); 
printf("\n3.insertion at the end of linked list"); 
printf("\n4.insertion at the middle where you want"); 
printf("\n5.deletion from the front of linked list"); 
printf("\n6.deletion from the end of linked list "); 
printf("\n7.deletion of the middle data that you want"); 
printf("\n8.display"); 
printf("\n9.exit\n"); 
printf("\nenter the choice of operation to perform on linked list"); 



scanf("%d",&ch); 
switch(ch) 
{ 
case 1: 
{ 
do{ 
create_list(); 
display(); 
printf("do you want to create list ,y / n"); 
getchar(); 
scanf("%c",&ch1); 
}while(ch1=='y'); 
break; 
} 
case 2: 
{ 
int value; 
printf("\nenter the value to be inserted"); 
scanf("%d",&value); 
insert_at_begning(value); 
display(); 
break; 
} 
case 3: 
{ 
int value; 
printf("\nenter value to be inserted"); 
scanf("%d",&value); 
insert_at_end(value); 
display(); 
break; 
} 
case 4: 
{ 
insert_at_middle(); 
display(); 
break; 
} 
case 5: 
{ 
delete_from_front(); 
display(); 
}break; 
case 6: 



{ 
delete_from_end(); 
display(); 
break; 
} 
case 7: 
{ 
display(); 
delete_from_middle(); 
display(); 
break; 
} 
case 8:display();break; 
case 9: 
{ 
exit(0); 
} 
} 
} 
getch(); 
} 
 
 



Output:  

 

 

 



Week 12 

Write a C program that uses functions to perform the following operations on circular linkedlist. 

i) Creation ii) Insertion iii) Deletion iv) Traversal 

 
#include<stdio.h> 
#include<stdlib.h> 
struct node 
{ 
int data; 
struct node *next; 
}; 
struct node *head; 
void beginsert (); 
void lastinsert (); 
void randominsert(); 
void begin_delete(); 
void last_delete(); 
void random_delete(); 
void display(); 
void search(); 
void main () 
{ 
int choice =0; 
while(choice != 7) 
{ 
printf("\n*********Main Menu*********\n"); 
printf("\nChoose one option from the following list ...\n"); 
printf("\n===============================================\n"); 
printf("\n1.Insert in begining\n2.Insert at last\n3.Delete from Beginning\n4.Delete from 
last\n5.Search for an element\n6.Show\n7.Exit\n"); 
printf("\nEnter your choice?\n"); 
scanf("\n%d",&choice); 
switch(choice) 
{ 
case 1: 
beginsert(); 
break; 
case 2: 
lastinsert(); 
break; 
case 3: 
begin_delete(); 
break; 



case 4: 
last_delete(); 
break; 
case 5: 
search(); 
break; 
case 6: 
display(); 
break; 
case 7: 
exit(0); 
break; 
default: 
printf("Please enter valid choice.."); 
} 
} 
} 
void beginsert() 
{ 
struct node *ptr,*temp; 
int item; 
ptr = (struct node *)malloc(sizeof(struct node)); 
if(ptr == NULL) 
{ 
printf("\nOVERFLOW"); 
} 
else 
{ 
printf("\nEnter the node data?"); 
scanf("%d",&item); 
ptr -> data = item; 
if(head == NULL) 
{ 
head = ptr; 
ptr -> next = head; 
} 
else 
{ 
temp = head; 
while(temp->next != head) 
temp = temp->next; 
ptr->next = head; 
temp -> next = ptr; 
head = ptr; 



} 
printf("\nnode inserted\n"); 
} 
} 
void lastinsert() 
{ 
struct node *ptr,*temp; 
int item; 
ptr = (struct node *)malloc(sizeof(struct node)); 
if(ptr == NULL) 
{ 
printf("\nOVERFLOW\n"); 
} 
else 
{ 
printf("\nEnter Data?"); 
scanf("%d",&item); 
ptr->data = item; 
if(head == NULL) 
{ 
head = ptr; 
ptr -> next = head; 
} 
else 
{ 
temp = head; 
while(temp -> next != head) 
{ 
temp = temp -> next; 
} 
temp -> next = ptr; 
ptr -> next = head; 
} 
 
printf("\nnode inserted\n"); 
} 
} 
 
void begin_delete() 
{ 
struct node *ptr; 
if(head == NULL) 
{ 
printf("\nUNDERFLOW"); 



} 
else if(head->next == head) 
{ 
head = NULL; 
free(head); 
printf("\nnode deleted\n"); 
} 
else 
{   ptr = head; 
while(ptr -> next != head) 
ptr = ptr -> next; 
ptr->next = head->next; 
free(head); 
head = ptr->next; 
printf("\nnode deleted\n"); 
} 
} 
void last_delete() 
{ 
struct node *ptr, *preptr; 
if(head==NULL) 
{ 
printf("\nUNDERFLOW"); 
} 
else if (head ->next == head) 
{ 
head = NULL; 
free(head); 
printf("\nnode deleted\n"); 
} 
else 
{ 
ptr = head; 
while(ptr ->next != head) 
{ 
preptr=ptr; 
ptr = ptr->next; 
} 
preptr->next = ptr -> next; 
free(ptr); 
printf("\nnode deleted\n"); 
} 
} 
void search() 



{ 
struct node *ptr; 
int item,i=0,flag=1; 
ptr = head; 
if(ptr == NULL) 
{ 
printf("\nEmpty List\n"); 
} 
else 
{ 
printf("\nEnter item which you want to search?\n"); 
scanf("%d",&item); 
if(head ->data == item) 
{ 
printf("item found at location %d",i+1); 
flag=0; 
} 
else 
{ 
while (ptr->next != head) 
{ 
if(ptr->data == item) 
{ 
printf("item found at location %d ",i+1); 
flag=0; 
break; 
} 
else 
{ 
flag=1; 
} 
i++; 
ptr = ptr -> next; 
} 
} 
if(flag != 0) 
{ 
printf("Item not found\n"); 
} } } 
 
void display() 
{ 
struct node *ptr; 
ptr=head; 



if(head == NULL) 
{ 
printf("\nnothing to print"); 
} 
else 
{ 
printf("\n printing values ... \n"); 
while(ptr -> next != head) 
{ 
printf("%d\n", ptr -> data); 
ptr = ptr -> next; 
} 
printf("%d\n", ptr -> data); 
} 
} 
 
 



Output:  

 

 

 



// C program to evaluate value of a postfix expression 
#include <stdio.h> 
#include <string.h> 
#include <ctype.h> 
#include <stdlib.h> 
   
// Stack type 
struct Stack 
{ 
    int top; 
    unsigned capacity; 
    int* array; 
}; 
   
// Stack Operations 
struct Stack* createStack( unsigned capacity ) 
{ 
    struct Stack* stack = (struct Stack*) malloc(sizeof(struct Stack)); 
   
    if (!stack) return NULL; 
   
    stack->top = -1; 
    stack->capacity = capacity; 
    stack->array = (int*) malloc(stack->capacity * sizeof(int)); 
   
    if (!stack->array) return NULL; 
   
    return stack; 
} 
   
int isEmpty(struct Stack* stack) 
{ 
    return stack->top == -1 ; 
} 
   
char peek(struct Stack* stack) 
{ 
    return stack->array[stack->top]; 
} 
   
char pop(struct Stack* stack) 
{ 
    if (!isEmpty(stack)) 
        return stack->array[stack->top--] ; 



    return '$'; 
} 
   
void push(struct Stack* stack, char op) 
{ 
    stack->array[++stack->top] = op; 
} 
   
   
// The main function that returns value of a given postfix expression 
int evaluatePostfix(char* exp) 
{ 
    // Create a stack of capacity equal to expression size 
    struct Stack* stack = createStack(strlen(exp)); 
    int i; 
   
    // See if stack was created successfully 
    if (!stack) return -1; 
   
    // Scan all characters one by one 
    for (i = 0; exp[i]; ++i) 
    { 
        // If the scanned character is an operand (number here), 
        // push it to the stack. 
        if (isdigit(exp[i])) 
            push(stack, exp[i] - '0'); 
   
        // If the scanned character is an operator, pop two 
        // elements from stack apply the operator 
        else 
        { 
            int val1 = pop(stack); 
            int val2 = pop(stack); 
            switch (exp[i]) 
            { 
            case '+': push(stack, val2 + val1); break; 
            case '-': push(stack, val2 - val1); break; 
            case '*': push(stack, val2 * val1); break; 
            case '/': push(stack, val2/val1); break; 
            } 
        } 
    } 
    return pop(stack); 
} 



   
// Driver program to test above functions 
int main() 
{ 
    char exp[] = "231*+9-"; 
    printf ("postfix evaluation: %d", evaluatePostfix(exp)); 
    return 0; 
} 
Output 
postfix evaluation: -4 

Week 14 

Write C programs that use both recursive and non-recursive functions to perform the following 

searching operations for a key value in a given list of integers: 

i) Linear search 

ii) Binary search 

 

// Write C programs  that use both recursive and non recursive functions 
// to perform the following searching operation for a Key value in a given list of integers : 
// i) Linear search 
  
#include <stdio.h> 
#include <conio.h> 
#define MAX_LEN 10 
  
void l_search_recursive(int l[],int num,int ele); 
void l_search_nonrecursive(int l[],int num,int ele); 
void read_list(int l[],int num); 
void print_list(int l[],int num); 
  
int main() 
{ 
    int l[MAX_LEN], num, ele; 
    int ch; 
  
    printf("======================================================"); 
    printf("\n\t\t\tMENU"); 
    printf("\n====================================================="); 
    printf("\n[1] Linary Search using Recursion method"); 
    printf("\n[2] Linary Search using Non-Recursion method"); 
    printf("\n\nEnter your Choice:"); 
    scanf("%d",&ch); 



  
    if(ch<=2 & ch>0) 
    { 
        printf("Enter the number of elements :"); 
        scanf("%d",&num); 
        read_list(l,num); 
        printf("\nElements present in the list are:\n\n"); 
        print_list(l,num); 
        printf("\n\nElement you want to search:\n\n"); 
        scanf("%d",&ele); 
  
        switch(ch) 
        { 
        case 1: 
            printf("\n**Recursion method**\n"); 
            l_search_recursive(l,num,ele); 
            getch(); 
            break; 
  
        case 2: 
            printf("\n**Non-Recursion method**\n"); 
            l_search_nonrecursive(l,num,ele); 
            getch(); 
            break; 
        } 
    } 
    getch(); 
} 
  
//end main 
  
//Non-Recursive method 
  
void l_search_nonrecursive(int l[],int num,int ele) 
{ 
    int j, f=0; 
    for(j=0; j<num; j++) 
        if( l[j] == ele) 
        { 
            printf("\nThe element %d is present at position %d in list\n",ele,j); 
            f=1; 
            break; 
        } 
    if(f==0) 



        printf("\nThe element is %d is not present in the list\n",ele); 
} 
  
//Recursive method 
  
void l_search_recursive(int l[],int num,int ele) 
{ 
    int f = 0; 
  
    if( l[num] == ele) 
    { 
        printf("\nThe element %d is present at position %d in list\n",ele,num); 
        f=1; 
    } 
    else 
    { 
        if((num==0) && (f==0)) 
        { 
            printf("The element %d is not found.",ele); 
        } 
        else 
        { 
            l_search_nonrecursive(l,num-1,ele); 
        } 
    } 
    getch(); 
} 
  
void read_list(int l[],int num) 
{ 
    int j; 
    printf("\nEnter the elements:\n"); 
    for(j=0; j<num; j++) 
        scanf("%d",&l[j]); 
} 
  
void print_list(int l[],int num) 
{ 
    int j; 
    for(j=0; j<num; j++) 
        printf("%d\t",l[j]); 
} 



Write a C program that uses non recursive function to search for a Key value in a given sorted 

list of integers using Binary search. 

#include<stdio.h> 
#include<conio.h> 
void main() 
{ 
 int a[20], i, n, key, low, high, mid; 
 clrscr(); 
 printf(“Enter the array elements in ascending order”); 
 for(i = 0; i < n; i++) 
 { 
  scanf(“%d”, &a[i]); 
 } 
 printf(“Enter the key element\n”); 
 scanf(“%d”, &key); 
 low = 0; 
 high = n - 1; 
 while(high >= low) 
 { 
  mid = (low + high) / 2; 
  if(key == a[mid]) 
   break; 
  else 
  { 
   if(key > a[mid]) 
    low = mid + 1; 
   else 
    high = mid - 1; 
  } 
 } 
 if(key == a[mid]) 
  printf(“The key element is found at location %d”, mid + 1); 
 else 
  printf(“the key element is not found”); 
 getch(); 
} 

Input & Output: 

Enter the size of the array 7 
Enter the array elements in ascending order 23 45 68 90 100 789 890 
Enter the key element 789 
The key Element is found at location 6 



Week 15 

Write a C program that implements the following sorting methods to sort a given list of integers 

in 

ascending order 

i) Bubble sort 

ii) Selection sort 

iii) Insertion sort 

 

C Program – Insertion Sort implementation 

#include<stdio.h> 
int main(){ 
 
   /* Here i & j for loop counters, temp for swapping, 
    * count for total number of elements, number[] to 
    * store the input numbers in array. You can increase 
    * or decrease the size of number array as per requirement 
    */ 
   int i, j, count, temp, number[25]; 
 
   printf("How many numbers u are going to enter?: "); 
   scanf("%d",&count); 
 
   printf("Enter %d elements: ", count); 
   // This loop would store the input numbers in array 
   for(i=0;i<count;i++) 
      scanf("%d",&number[i]); 
 
   // Implementation of insertion sort algorithm 
   for(i=1;i<count;i++){ 
      temp=number[i]; 
      j=i-1; 
      while((temp<number[j])&&(j>=0)){ 
         number[j+1]=number[j]; 
         j=j-1; 
      } 
      number[j+1]=temp; 
   } 
 
   printf("Order of Sorted elements: "); 
   for(i=0;i<count;i++) 



      printf(" %d",number[i]); 
 
   return 0; 
} 

Output: 

 

C Program – Selection sort 

#include<stdio.h> 
int main(){ 
   /* Here i & j for loop counters, temp for swapping, 
    * count for total number of elements, number[] to 
    * store the input numbers in array. You can increase 
    * or decrease the size of number array as per requirement 
    */ 
   int i, j, count, temp, number[25]; 
 
   printf("How many numbers u are going to enter?: "); 
   scanf("%d",&count); 
 
   printf("Enter %d elements: ", count); 
   // Loop to get the elements stored in array 
   for(i=0;i<count;i++) 
      scanf("%d",&number[i]); 
  
   // Logic of selection sort algorithm 
   for(i=0;i<count;i++){ 
      for(j=i+1;j<count;j++){ 
         if(number[i]>number[j]){ 
            temp=number[i]; 
            number[i]=number[j]; 



            number[j]=temp; 
         } 
      } 
   } 
 
   printf("Sorted elements: "); 
   for(i=0;i<count;i++) 
      printf(" %d",number[i]); 
 
   return 0; 
} 

Output: 

 

 

Implementing bubble sort algorithm in a C program 

/* Implementing Bubble sort in a C Program 
 * Written by: Chaitanya.  
 */ 
#include<stdio.h> 
 
int main(){ 
 
   int count, temp, i, j, number[30]; 
 
   printf("How many numbers are u going to enter?: "); 
   scanf("%d",&count); 
 
   printf("Enter %d numbers: ",count); 



 
   for(i=0;i<count;i++) 
   scanf("%d",&number[i]); 
 
   /* This is the main logic of bubble sort algorithm  
    */ 
   for(i=count-2;i>=0;i--){ 
      for(j=0;j<=i;j++){ 
        if(number[j]>number[j+1]){ 
           temp=number[j]; 
           number[j]=number[j+1]; 
           number[j+1]=temp; 
        } 
      } 
   } 
 
   printf("Sorted elements: "); 
   for(i=0;i<count;i++) 
      printf(" %d",number[i]); 
 
   return 0; 
} 

Output: 

 

 


