COURSE DESCRIPTION

Artificial Intelligence, Artificial Intelligence & Machine Learning, Cyber Forensics and
Information Security, Computer Science and Technology, Computer Science & Engineering,

Program Computer Engineering, Computer Science and Engineering (Artificial Intelligence & Machine
Learning), Information Technology, Robotic Process Automation
Course Title Programming in C Lab
Course Code 2139 Semester ]
Type of Course Lab Contact Hours 45
Teac(ti:“f: s:th)eme 0:0:3:0 Credits 1.5
CIE Marks 60 ESE Marks 40

Introduction

This laboratory course complements the theory of Programming in C. It enables students to gain hands-on experience in writing, compiling,
and debugging C programs. Students will learn to implement basic programming constructs, control structures, arrays, functions, pointers,
and file operations. The lab develops problem-solving skills, structured programming techniques, and familiarity with programming tools.

Course Objectives

1 | Familiarize the students with the basic concepts in C programming with practical exercises.

2 | Enable the students to solve real world problems in computer engineering practices.

3

Equips students with foundational skills essential for courses like Data Structures, Object-Oriented Programming, Embedded Systems,
and software development.

4 | Encourage self-learning, debugging, and logical thinking through laboratory practice.

Course Pre-requisite

Topic

Course code

Course Title

Semester

Basic knowledge in problem solving and programming concepts.

1131

Problem solving and Python programming |

Course Outcome

co Course Outcome Blooms Taxonomy Level
CO1 | Apply basic programming concepts and constructs in C through practical exercises. Apply
CO2 | Develop problem-solving skills using arrays, string and structure data structures. Apply
CO3 | Design and solve programs using modular programming techniques. Apply
CO4 | Use the concepts of pointers and files to solve problems Apply
CO-PO mapping
COURSE ARTICULATION MATRIX
PROGRAM OUTCOMES
Course Outcomes
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11
Cco1l 3 2 3 2 - - 2 - 2 - 2
C02 3 3 3 2 - - 2 - 2 - 2
Cco3 3 3 3 2 - - 2 - 2 - 2
Co4 3 3 3 2 - - 2 - 2 - 2
Total 12 11 12 8 - - 8 - 8 - 8
Correlation Level 3 2.75 3 2 - - 2 - 2 - 2
Legends: 1 - Low; 2 - Medium; 3 - High; No Correlation - “-”
Teaching and Assessment Scheme
Examination Scheme
Teaching Scheme/Week | gt earning Total Credits .
(SS)/Week Hours/Semester C Theory Practical Total
L T P R CIE ESE Total CIE ESE Total
0 0 3 0 15 45 15 60 40 100 100
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L: Lecture (One unit is of one-hour duration with one credit), T: Tutorial (One unit is of one-hour duration with one credit), P: Practical (One
unit is of one-hour duration with 0.5 credit), S: Project (One unit is of one-hour duration with 0.5 credit) SS: Self-Learning, CIE: Continuous
Internal Evaluation, ESE: End Semester Examination

Detailed Syllabus

Expt Experiment name Practical Outcome Mapped Taxonomy Instructional
No. CO Level Hours
Module |
Basic Structure of a C [ Able to design, write, compile, and execute basic C programs
1 ; . co1 Apply 3
Program using fundamental programming concepts.
Conditional Able to design, write, compile, and execute basic C programs
2 ) ; . co1l Apply 3
statements in C using fundamental programming concepts.
Iterative control Able to design, write, compile, and execute basic C programs
3 ; . Cco1 Apply 2
statements using fundamental programming concepts.
Control Transfer Able to design, write, compile, and execute basic C programs
4 ; . co1 Apply 1
Statements using fundamental programming concepts.
Module Il
Arrav - One Able to apply programming concepts such as arrays (1D and
7 di v 2D), strings, and structures to design and implement Co2 Apply 3
imensional array
programs.
Arrav- Two Able to apply programming concepts such as arrays (1D and
8 di y-° 2D), strings, and structures to design and implement C02 Apply 3
imensional
programs.
Able to apply programming concepts such as arrays (1D and
9 String 2D), strings, and structures to design and implement C0o2 Apply 3
programs.
Able to apply programming concepts such as arrays (1D and
10 Structure 2D), strings, and structures to design and implement C02 Apply 3
programs.
Series Test 1 Co2 Apply 3
Module Il
11 Function Develop skills in modular programming and data processing Co3 Apply 3
12 Array & Function Develop skills in modular programming and data processing co3 Apply 3
Develop skills in modular programming, data processing and
13 Structure & Function | program debugging, while applying programming constructs Cco3 Apply 3
practical applications.
Module IV
Able to use pointers to access and manipulate memory and
14 Pointer perform file operations such as reading, writing, and co4 Apply 3
appending to store and retrieve data.
Able to use pointers to access and manipulate memory and
15 Files perform file operations such as reading, writing, and CO4 Apply 3
appending to store and retrieve data.
Series Test 2 Co4 Apply 3

Open-ended experiment

Objective:
To encourage creativity, innovation, and application of knowledge by allowing students to design and perform an experiment beyond the
prescribed list, using the concepts learned during the course.

Description:

At the end of the laboratory course, each student (or group of students) shall undertake one open-ended experiment. In this activity,
students are expected to conceive, design, and implement an experiment of their own choice related to the course outcomes. The aim is to
apply theoretical knowledge and laboratory skills to a new or practical problem not explicitly covered in the regular experiments.

Students may choose to:

Modify or extend an existing experiment to explore additional parameters or behaviors.

Integrate multiple concepts from the syllabus into a combined application.

Design a mini-setup or prototype to demonstrate a principle or solve a simple engineering problem.
Perform a comparative study or performance analysis of a circuit/system/component.

Student Activities for Self-Learning
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Week Self-Learning description Hours

Module |
1 | Learn to install, verify, and use a C compiler on Ubuntu. 0.25
1 | Learn how a C program execute and output is obtained 0.25
1. Write a C program to find the area of the rectangle with an algorithm
1 2. Write a C program to read the name, age and mobile number of a student and display to the user with an algorithm. 15
3. Write a C program to read two integers from the user and display their sum, difference, product, and quotient with an '
algorithm.
1. Write a C program to check whether a given number is even or odd.
2. Write a C program to find the largest of three numbers entered by the user.
2 3. Write a C program to check whether a given number is positive, negative or zero. 2
4. Write a C program that acts as a simple calculator using switch: Addition, Subtraction, Multiplication, Division
5. Write a C program to display the rank of a student based on the mark of three subjects
1. Write a C program to print the first N natural numbers using a for loop.
2. Write a C program to find the factorial of a given number using a while loop.
3. Write a C program to read the details of N students name, age and mark of three subjects and display topper student
details to the user/li>
3 | 4. Write a C program to read N numbers and count how many are even and odd using a for loop. 2.5
5. Write a C program to reverse a given number using a for loop.
6. Write a C program to print the following pattern using a for loop.
7. Write a C program to find the sum of digits of a given number using a while loop.
8. Write a C program to calculate electricity bill for N consumers using a for loop.
4 1. Write a C program to print numbers from 1 to 10, but stop printing when the number is 6. 1
2. Write a C program to print numbers from 1 to 10, skipping number 5.
Module Il
Write a C program to read N elements into an array and find:
. smallest element in the array
. largest element in the array
5 . sum of element in the array 1.5

. replace all negative number in the array with zero
. if the array element is greater than 50 replace it with 100.
. reverse the array elements

. Create a matrix of size m*n and display

. Create two matrix A and B and find:

6 1. Sum of A&B 1.5
2. Subtraction of A&B

3. Find the transpose of a matrix

N = SOUTh WN K

1. Write a C program to count the number of vowels in a given string.
7 | 2. Perform the following using string handling functions- String length, String Copy, String Comparison, String reversal, String | 1.5
Concatenation

1. Define a structure Student with members roll_no, name, and marks. Write a C program to read and display the details of
one student.
2. Write a C program to read details (roll number, name, marks in 3 subjects) of N students and display the student with 15

8 highest total marks.
3. Write a C program using structure and array to read and display ID, name, and salary of N employees, and find and
display the details of the employee with the highest salary.
Module Il
1. Write a C program using a function to count the number of even and odd numbers in an array.
9 2. Write a C program to read N numbers into an array and search for a given number using a function. Display the position if 15

found.
3. Write a C program to sort elements in array using function

1. Write a C program to read two integers from the user and find their sum using a user-defined function.
10 2. Write a C program using a function to check whether a given number is prime or not. 2
3. Write a C program using a function to check whether a number is an Armstrong number.

1. Write a C program using structure and array to read book_ID, book_name, and book_price of N books, and display the
details of the books whose price is greater than M using functions.

2. b. Write a C program to read details of N consumers (Name, Consumer ID, Units consumed) using a structure, and
calculate the electricity bill using a function. Bill Calculation: 15

1 o First 100 units = Rs. 1/unit
o Next 100 units - Rs. 2/unit
o Above 200 units = Rs. 3/unit
Display consumer details and bill amount.
12 | Given code snippet related to array, function, string and structure to predict the output or errors 0.5

Module IV
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13

. Write a function to swap two numbers using pointe

rs.

. Write a C program to read an integer from the user and display its value and address using a pointer.
. Write a C program to read N elements into an array and display them using a pointer.

14

U WNRE W N =

. Write a C program to copy the content of one file a

. Write a C program to create a file and write text entered by the user into it.
. Write a C program to read content from a file and display it on the screen.

. Write a C program to append new data to an existing file.

. Write a C program to count the number of character, word and lines in a file

nother.

15

Given code snippet related to file and pointer to predict the output or errors.

0.5

Total S

elf-Learning hours

22.5

Learning Resources

TEXT BOOK
Sl Title Author Publication
No.
1 Programming in ANSI C E. Balagurusamy McGraw-Hill Education
2 C Programming: A Modern Approach K.N. King W.W. Norton & Company
REFERENCE
Sl Title Author Publication
No.
1 Head First C David Griffiths, Dawn Griffiths | O'Reilly Media
2 Let Us C Companion Lab Manual Yashavant Kanetkar BPB Publications
WEB RESOURCES
,\?l‘ URL Modules Covered
0.
) . : . Functions, Arrays, Structures,
1 https://www.codingninjas.com/c-tutorial Pointers, File operations
Loops, Functions, Arrays,
2 https://www.programiz.com/c-programming Strings, Pointers, File
Handling
Major Equipment/Instruments/Components required for a batch of 30 students
Sl. No. Particulars Specifications Quantity
1 Desktop Computers Intel i3/i5, 8GB RAM, 500GB HDD/SSD, Ubuntu 22.04 / Windows 10 30
2 Networking Equipment Ethernet cables, Switch (24+ ports) 1
Major Software required for a batch of 30 students
Sl. No. Particulars Specifications Quantity
1 Operating System Ubuntu 22.04 LTS (or Windows 10/11) 30 licenses / free for Linux
2 C Compiler GCC (GNU Compiler Collection) / Clang 30
3 Terminal / Command Line Tool Linux Terminal / Windows CMD or PowerShell 30
4 IDE / Editor Code::Blocks, Visual Studio Code, Geany, or Sublime Text 30
Assessment Methodology - Lab
CE CAl CA2 OEE ESE
Mode Attendance ) Practical test Practical test i
Contmupus (first half of (second half of Open gnded Practical
evaluation . ) experiment
experiments) experiments)
Duration 3 hours 3 hours 3 hours
Exam mark 50 40 40 50 40
Converted to 30 15 10
Marks 5 30 15 10 40
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Total marks 60 40
Tentative schedule [ End of semester Every lab slot 7th week 14th week 15th week
Scheme of Evaluation - Practical (Continuous Internal Evaluation)
SI. No. Criteria Description Marks
. . Attendance, timely submission of record, pre-lab preparation, understanding of
L Preparation & Punctuality experiment objectives and theory. 10
2 Experimental Setup & Procedure Ability to identify comp.onents/equment., correct circuit connections/setup, 10
systematic and safe execution of the procedure.
3 Observation & Data Recording Accuracy and neatness of readings, cqrrect use of units, tabulation, and systematic 5
recording of results.
4 Analysis & Result Interpretation Proper calculations, graphical reprlesentatlon,lresult verification, discussion, and 10
logical conclusion.
5 Viva Voce / Concept Understanding Clarity of theoretical concepts, explanation of prqcedure, ability to answer questions 10
related to the experiment.
6 Workmanship, Discipline & Laboratory discipline, care of instruments, teamwork, attitude, and safety practices. 5
Teamwork
Total 50
Scheme of Evaluation - Practical Test & End Semester Evaluation
Category Things to evaluate Marks
Write-up / Procedure (before experiment) Aim, circuit diagram/flowchart, stepwise procedure. 10

Correct circuit connections / coding / setup.
Experiment Setup & Execution Handling of instruments/software. 10
Accuracy of execution.

Proper tabulation of readings.
Observation & Result / Output Calculations/graphs/program output. 8
Correctness of result / expected outcome.

Conceptual understanding of experiment.

VIVaREEE Related theoretical knowledge. 8
Record Completion & nea_tnes_s of practical record. 4
Proper certification by faculty.
Total 40
Scheme of Evaluation - Open-ended experiment
Category Things to evaluate Marks
Originality and Relevance of the Idea Assesses how creative, innovative, and rglev_ant the chosen experiment is to the 10
course objectives.
Clarity of Objectives and Experimental Plan Evaluates how clearly the student defines Fhe aim, scope, and systematic plan of 10
the experiment.
. . Checks the accuracy, safety, and neatness in performing the experiment and
Correctness of Execution and Data Recording recording observations. 10
Analysis, Interpretation, and Presentation of Measures the student’s ability to analyze data, interpret outcomes, and present 10
Results results logically.
Teamwork and Innovation Demonstrated Judges the level of collaboration, |n|t|§t|ve, and creativity shown during the 10
experiment.
Total 50

Diploma Curriculum Revision 2026 2139 Page #5



