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Subject: C Programming for Effective Problem Solving - BST2XX 11301

Type of course: Core Course

Prerequisite: Basic computer knowledge
Rationale:

This course introduces students to problem-solving using C programming with a strong practical approach. It
focuses on developing logical thinking. algorithm design. and real-world problem-solving using structured
programming concepts. Through continuous hands-on activities, students will learn to write efficient programs.
debug errors. and implement solutions applicable in software development and technical domains.

Teaching and Examination Scheme:

—— =i
| Teaching Scheme J Credits Examination Marks | Total
| B a
| CI T ! P ‘ C SEE CCE - Marks
4 0 I‘ 2 ’ 5 100 30 150

Legends: Cl-Class Room Instructions; T — Twtorial, P - Practical;  C - Credit;,  SEE - Semester Fnd
Evaluation; CCE-Continwouns and Comprehensive Evaluation;

Course Content:

Sr. . .
No ‘ Course content | Hlrs Yo Weightage
i ' Fundamentals of Programming & C Basics i .
.' -+ Introduction to Programming '
e Problem Solving Approach
[« Alporithms
o Ilowcharts
; «  Structure of € Program
«  Constants, Variables & Data Fypes i
I ’ I8 20

« lonput and Outpur Operations
= Operators it

Pracucal:

I Pecpare adporhnm and Howchart tor acsimple real hiie problem

P Prcpane alponthon and flowehant toe ATNEwaithdrasal sy stem
Frepore alvornhm and Howchae for stadent resale caleulation |
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Lo Install and configure C compiler usime GEe 7 Code Blocks © VS
Code.

S, Write a € program Display Hello World using printf().
Write a C program to display Tormatied output using printi().
including newline (). tab space (1) and structured display ol
personal information,

7. Write a C program o demonstrate the basie structure ol a C
program.

8. Write a C program to declare and initialize different types ol |
variables.

9. Write a C program to use constants and symbolic constants.

10. Write a C program to accept and display user input using printf() |
and scanf(). '

I'1. Write a C program to perform addition. subtraction. multiplication.
division of two numbers. '

12. Write a C program to swap two numbers using a third variable and
without using a third variable.

1 3. Write a C program to calculate simple interest.

14. Write a C program to calculate the arca ol a circle.

15. Write a C program to calculate the area of a rectangle.

16. Write a C program to calculate the area of a triangle.

17. Write a C program to perform temperature conversion from Celsius
to Fahrenheit and vice versa.

18. Write a C program to demonstrate arithmetic operators.

19. Write a C program to demonstrate relational operators. I

20. Write a C program to demonstrate logical operators. |

21. Write a C program to evaluate expressions using operators. '

Evaluation Method:

Sr. .
No. Evaluation Methods SEE | CCE

Program Implementation Task

Students will develop and exccute C programs
based on problem-solving concepts, | 20
input/output operations. and operators 1o
generate correctoutput. - |
AlgoFlow Utility |
Students will design algorithms and Towcharts |
in draw.io. for real-life problems such as ATM | 5 ]
withdrawal ~ systems —and  student  result '

caleulation.

Technical Debate

Ihe faculty will announce the debate topic and

Cexplain the rules, evaluation criteria, and time

limits. Students will be divided into o teams 5
Corassigned individual - positions: For - and ’
Against the given technical topic. Fach team
Cwill research the topic and prepare technical

_!_.Il:_‘lﬂly_ﬂ[‘.. supporting  lacts. examples. and
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L evidence Trom reliable sources and participate in- | |
| debate. ‘ ||
| Fotal |20 \ 10|
| = . |
I Examination Style:
| Program Implementation Task (20 Marks):
| Lach student will be assigned 2-3 unsolved problem statements by the
laculty covering: Basic caleulations (140 based). Operator-based logic.
i Simple real-life problem (c.g.. interest. arca. conversion) .Studenls are
| required 1o: Analyze the problem statement .Write a complete €
program. Compile and execute the program, Display correct output
|
- AlgoFlow Utility (3 Marks):
I | Students will design algorithms and flowcharts in draw.io lor given
| real-life problems assigned by faculty. The completed work will then
be compiled into a single PDF document and submitted on the GMIU
web portal.
' Technical Debate (5 Marks):
' The Technical Debate is an interactive learning activity designed to
enhance students' technical knowledge. critical thinking, analytical |
reasoning, communication. and presentation skills. Students participate
in structured debates on technical topics. Participants present evidence-
based arguments. defend their viewpoints. and respond to opposing |
| opinions in a prolessional-and respectful manner. - )
Programming Constructs in C ! |
« Introduction to decision making in C '
« Decision making statements: if- if-else. and nested if-clse. if—else if |
ladder
» switch statement and its usage
« Introduction to looping concepts
« for loop
« while loop
' |« do-while loop
! |« Loop control statements: break. continue and goto.
| Array and String
' o Array :One dimensional array. multi-dimensional arrays. i
| 2 o String. gets() and puls() I8 20%
| . Functions
«  Concept of modular programming ,
» Type ol Function |
«  Declaration. Calling. and Delining a function. . i
o Passing Array and string as function argument i
= Recursion
o Built-in Funciion: string. maths, input output function cte |
| Practical: |
22 Wrte a C program to check whether aonumber is even or odd I
SOWrie a € opragram o hind the Targest amonye mwoand thiee
nuhers
C Programmime tor EHectve Problem Solvime - BSTUNN LD Pace yol 14




iy AN

VNI ARTISNOY S TIVE UNIVERSE Y

24 W rite a C program to check whether a number is positive. negative.
ar /Cra

25 Write a C program to calculate and display the grade ol a student
based on marks using an if—else il ladder.

260.Write a C program to implement menu-driven operations using
switch statements.

27.Develop a C program to find the arca ol different shapes using
switch-case.

28.Develop a C program to implement a simple banking menu using
swiltch-case.

29.Write a C program to print numbers from | to N using a loop.

30.Write a C program to calculate the sum of first N natural numbers.

31.Write a C program to generate the multiplication table of a number.

32.Write a C program to calculate the factorial of a number using a
loop.

33.Write a C program to generate the Fibonacci series.

34.Write a C program to reverse a number and check palindromes.

35.Write a C program to check whether a number is an Armstrong
number.

36.Write a C program to print patterns (star and number patterns) using
nested loops.

3, .
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V7N re a Coprogram o demonstrate the use ol break. continue and

i SOLO sLatements.
WS Write a C program that uses a single index array 1o store and
process clements such as finding sum. average. maximum and

minimum.
39.Write a C program that uses a matrix to perform operations like
matrix addition. multiplication.

an array.

41.Write a C program 1o calealate the sum of cach row and cach column
separately.

| 42.Write a program to reverse a string and check if it is a palindrome.

43.Develop a C program to input a string from the user and display its
length using the strlen() function.

44.Write a C program that uses the strepy() function to copy one string
to another and display the result.

45.Implement a C program that concatenates two strings using the
strcat() function and prints the resulting string.

46.Develop a C program to add two numbers using a function.

47.Create a C program lo show the difference between call by value
and call by reference using a function that swaps two variables.

48 Implement a C program that uses recursion to calculate the factorial
of a number.

49.Demonstrate the use of library functions like pow() and sqrt().

' Evaluation Method:
, :; Evaluation Methods SEE | CCE
| Program Execution & Logic Task
Students will develop and execute C programs
1 | based on decision making and looping. array. | 20
string and functions concepts to generate correcl

| outpul. -
Code Annotation Activity
students will be given an unsolved program and
| asked o develop and write meaningful
comments lor each line of code. Instead of just
running or copying the program, students must
i explain what the code does (function) and why
| it is written that way (logic and purpose) and
|l upload a PDI* document on (.Mlli Web portal.
Interview Lab - C Programming

h

40 Write a C program used to lind the location ol a specilic element of

Students  will  be assigned  an - interviewer
(faculty member o peer interviewer).  The
interviewer  will ask questions  covering ¢
3 [ programming concepts like decision makinge
Jooping. array. string and - functions. Students
will be evaluated based on techmeal know ledee |
coding ability communication. conlidence
_I__.|!|.L|_li-..|| ke and averall mternview

Crovrammine Tor T Hective Problem Solyvime - BSTINN T 0
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lotal 20 10

Fxamination Siyle:
Program Fxecution & Logic Task (20 Marks):
CFach student will be assigned 2-3 unsolved problem statements by the
faculty  covermg: Decision making statements. switch  statements.
looping concepis. loop control statements. Students are required to:
Analyze the problem statement .Write a complete C program. Compile
and exceute the program. Display correct output.
Code Annotation Activity(5 Marks):
faculty will assign unsolved practical program definitions and ask 1o
develop and write meaningful comments for cach line of code. Instead
of just running or copying the program. students must explain what the
code does (function) and why it is written that way (logic and purpose)
and upload a PDF document on GMIU Web portal.

Interview Lab C Programming (5 Marks):

Interview lab — C Programming is a simulated technical interview
activity designed 10 prepare students for campus placements and
technical recruitment processes. The activity provides a realistic
interview experience where students answer questions related to C
programming concepts. problem-solving. coding. debugging. and
programming logic. It helps students improve their technical |
knowledge. communication skills. confidence. and interview etiquette
‘while recciving constructive feedback for improvement. |
Pointers and Memory Management a
o Introduction and Features of Pointers
«  Declaration ol Pointer ;

« Initialization ol Pointer |

«  Void Pointers

o Array of Pointers

e Pomters 1o Pointers

« Pointer 1o Functions

o Dynamic Memory Allocation

[« Allocating a Block of Memory: Malloc

«  Allocating Multiple Blocks of Memory: Calloe

< Releasing the used Space: Free :
o Altcnme the size of a Block: Reallog

e

Practical:
CA0 Develop a € program o deckare a pomter and mitialize i o pont o
avarabl
I Develop a € progom that demonstiates the use ol pomnters by
Wapping two ICECrs using i ottt
Drevelopa C Program o demonstrate the use of Array ol ponterns

Prevelop o C Program 1o demonstianes the use of pomters o
|-I|1r|l-|

FBeveop a © propran o use potitess o banctions
Frecelopa C Propaam o demonstrate vse ol malloc callog

S boo et e Poobdom Solvoe SN
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v Develop a O Program o Dind the Lreest and scecond Licead
clement using Dynamic NMemory Adlocation
SToDevelop a € program 1o caleulate sumooand aveniee geang
dynamically allocated array s
SR Develop a C program to dynamically allocate memory and sarn
clements in ascending order.
. SV Develop a C program to dynamically allocate memons and sort
clements in descending order,
60 Develop a C program to demonstrate use ol free. reallog
01 Develop a program to dynamically allocate memory and ~carch an
element in an array.
i 62. Develop a program to dynamically allocate memory and reverse the
i elements of an array.
| 63. Develop a program to dynamically allocate memory and merge two
| arrays. |
| ! 64. Develop a program to dynamically allocate memory and remove
| duplicate elements.
|
|
.
.

Evaluation Method:

Sr. | - ' " |
N; Evaluation Methods SEE | CCE !

I

Code Efficiency Enhancement
Students will develop C programs by locusing
on code optimization. performance
[ | improvement. and clficient memory usage (o |
i ensure faster execution and  better resource ; |
management. . |
Code Clinic Activity | 1
Students will be provided with two programs. . ‘
|
|

cach carrying 5 marks. containing logical and/or
syntactical errors. The programs will be based
on unsolved. practical. or competitive coding |
problems and will be assigned by the faculty. | i
Students are required o identily and resolve the | _ |

crrors. execute the corrected codes and verily ' | |

"~

the output. After successtul execution. students |
[ must prepare a PDE document that includes the ' .

| number of errors with description, corrected
I | program code along with the outputresalts and |
' the final PO must be uploaded on the GNLL
| weh |!t|ll‘l|
| ' | Learning Checkpoint '

lacalty will upload the MCO Guiz onthe GNHIL

Web Portal Students must log e to the portal :
5 and anempt the gz within the scheduled dai S '

and time The quiz wll be evaluated based on

[ e carrectness ol the responses submed

thirough the GNITUS W cb Portal

Lotal Ml 1
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Fxamination Styvle:

Code Ethicieney Enhancement(20 Marks) :

Lach student will be assiegned two unsolved problem statements ol
dynamic memory allocation. cach carrying 1O marks. Students are
required to develop C programs for the given problems by focusing on
code optimization. performance improvement. and cfficient memory
usage to ensure faster exceution and effective resource management,
Fhis helps students enhance  practical codine skills by applying
optimization technigques  for improving  proeram  performance  and
resouree management.

[ Code Clinie Activity (5 Marks):

Students will be provided with two unsolved programs. each carrying 5
marks. containing logical and/or syntactical crrors. The programs will
be based an unsolved. practical. or competitive coding problems and
will be assigned by the faculty. Students are required to identify and
resolve the errors. execute the corrected code. and verify the output.
After successlul execution. students must prepare a PDEF document that
includes the number ol errors with description. corrected program code
along with the output/results and the final PDF must be uploaded on
the GMIU web portal.

Learning Checkpoint (5 Marks):

The Online MCQ Quiz is a digital assessment activity conducted
through the GMIU Web Portal to evaluate students' understanding ol
course concepts and technical knowledge. Faculty members will create
and upload the quiz on the GMIU Web Portal. and students are
required to attempt the quiz within the specified time and submission
“deadlinc. -

Structure and Union

Structure:

« Introduction. IFeatures

« Declaration and Initialization and accessing

e Array ol structures

= lypedel

«  Lnumerated data type

Union:

» Introduction

= Declaration and Initialization and accessing

Practical:

65 Develop a C program that demonstrates the use ol structures o

store and display information about students.

66, Create a C program to read data into a structure from the user and
display it using a function

67 Write a program in C o calculate the wotal and average marks ol o
student using structures,

OGE Develop o C program using Array ol structures

OO Weite o programe in C toostore and prmt information ol muluple
cinployees using structures

[*riy ey fog | ey |'||u|r|‘||| Soly e “‘\l ¥y '\ [I W
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70 Develop a C program to store employee detatls usimg structure and

caleulate total salary.

71 Develop a C program to store item details using structure and
caleulate bill amount.

72. Develop a C program to store employee data using structure and
calculate bonus.

73. Write a C Program to demonstrate usage of enum and typedel.

74. Develop a C program to use enum with typedel.

75. Develop a C program to use enum for menu-driven programs.

76. Develop a C Program to demonstrate the use of union.

77. Develop a program to show that only one member of a union can
hold value at a time.

78. Develop a program to compare structure and union memory usage.

Sr.
N; Evaluation Methods SEE | CCE

Interactive Assessment
| An Interactive Assessment is a live, two-way
evaluation where students actively respond, 20
explain, and demonstrate their understanding of
. | C programming concepts through answering
i questions and participating in discussions.
Tech Skills Workshop
Students are required to participate in technical
workshops  recognized by  organizations, .
industries. educational institutions, or online 10
learning platforms to enhance their technical
knowledge and practical skills and upload
certificate on the GMIU web portal.

Total _ 20 10

Evaluation Method: -

[ 3]

Examination Style:

Interactive Assessment (20 Marks):

An Interactive Assessment is a live, two-way evaluation where students
actively respond. explain. and demonstrate their understanding of C
programming concepts through answering questions and participating
in discussions.

This faculty will ask questions from Unit 4. Students are required Lo
answer the questions interactively to demonstrate their understanding
ol C programming concepts. This helps assess clarity of thought.
communication skills, and conceptual depth.

Tech Skills Workshop(10 Marks):

Participation in technical workshops helps students develop indusiry -
relevant skills. stay updated with emerging technologies. strengthen |
then technical competeney. and improve their readiness for internships.,

placements, and professional careers,

Procrammmme for | Hecive Prablem Salving - BSTYNN O]
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File Handling

e Definition of lile

e Streams and File Types

o Opening .Reading - closing of File (Text Mode)
« Reading From and writing into Files (Text mode)

Practical:

| 79. Develop  a € Program
Reading(using  feete().feets(). Iscant(). fread())
(Text Mode)

80. Develop a C program to append multiple lines to an existing file.

81. Write a C program to write data into a text lile using fprintf().
fwrite().

82. Write a C Program to count the number ol characters.words and
lines of file.

83. Develop a C program to store and retricve structure data from a
file.

84, Develop a C program to store student records in a file and display
them.

85. Develop a C program to write multiple lines into a file.

86. Develop a C Program using file operations. Reading From and
writing into Files

87. Develop a C program to compare the contents ol two files.

88. Develop a C program to reverse the contents ol a file.

Opening
FFile

operations.
closing of

using  lile

: Evaluation Method: - -
:; Evaluation Methods SEE | CCE
Competitive Coding Evaluation
Two 10 marks questions will be based on a real- .
time problem-solving scenario aligned with ;
competitive coding practices, not directly from
1 | the syllabus. The objective is to test students™ | 20
logical thinking, problem-solving ability. and
coding skills in unfamiliar yet practical
. contexts. The question will be provided by the .
| faculty. B L
i DataCraftin C |
Faculty will assign unique definitions. ach
2 Student will develop Mini C applications using 0 |
structures and lile handling techniques.  The
final project must be compiled and submitted as
areport on the GMIU Web Portal.
Total 20 10

Examination Style:

Competitive Coding, Evaluation(20 Marks):

Fwo 1O marks unsolved questions will be given based onareal-tme
problem-solving scenano alipned with competitive coding practices,

not directly from the svllabus The objective o test students” Tovical

Programming ltor I ilectve Problem Solvime - BSTINN S0
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Cthinking. problem-solving ability. and coding skills in unfamiliar yet
practical contents. The question will be provided by the faculty.

|
I
| FDataCraltin C(10 Marks): |
Faculiy will assien unique delinitions. Lach Student will develop € |
applications using structures and file handling techniques. The linal |
project must be compiled and submitted as a report on the GMIU Web
‘ Portal.

‘Suggested Specification :

I'.-).isllti_lmlinil uI'Thl:Ot:y Marks
_ (Revised Bloom’s Taxonomy) _
Fang] Remembrance Understanding | Application | Analyze Evaluate | Create
' ‘ (R) () : (A) (N (E) _(©)
Weightage 10% 15% L 30% J 15% 10% 20%
1 - J

Note: This specification table shall be treated as a general guideline for students and teachers. The actual
distribution of marks in the question paper may vary slightly from above table.

Course Outcome:

Afler learning the course the students should be able to:

Understand the basic concepts of programming and apply a systematic problem-solving approach to |
develop solutions. _ |

— —_— —_—

col

CO?2 | Analyze and optimize program flow using control statements in C.

CO3 | Demonstrate the use of pointers tor dynamic memory access and efficient programming.

CO4 Implement structures. unions. and arrays of structures in € programming to efficiently manage and

| organize multiple records.

[ CO5 | Apply _I':LLT handling for data |115|111gc|11g_|1l;_ )

Instructional Method:

The course delivery method will depend upon the requirement of content and need ol students,

A minimum ol 20=30% ol the course content shall be suggested to deliver through Flipped Learning, where
students study digital learning resources belore the classroom session. Classroom time shall be utihized for
discussion. problem-solving. practical applications. and higher-order learning activities.

Students shall be encouraged 10 use Al-powered learning platforms. simulation soltware. virtual laboratories,
digital libraries. rescarch databases. online certilication courses. NPTELD SWAYAN MOOCS, and other

technolooy-cnabled learning resources 1o strengthen conceptual understanding and practical competence

Contmuous assessment shall be conducted throueh Active Tearning Assignments (AL AS)L quizzes, skl
deranstrations. presentations, practical excrcises. projects, case studion, inmovation aetiv ites, peer assessment
reflectve feammme. and industry-oriented tashs instead ol relvine primarily - on conventional writien

C Procranining tor T Hectne Problent Sols BSNN L E0] Page TTot 11




N ANNIANTARTINNOVATIVE UNINERSIHTY OY ANMANIARICOLLEGE OF COmnapr 1 Se i Sl

Reference Books:

[1] The The C Programming Language — Brian W. Kernighan & Dennis M. Ritehie — 2nd Edition — Pearson
I ducation / Prentice Hall ) ;

[2] € How to Program — Paul Deitel & Harvey Deitel — 9th Edition — Pearson I:_ducall_nn.

[3] Programming in ANSI C — E. Balagurusamy — 8th Edition — McGraw .' |I||. I;duc;llm!j

[4] C Programming: A Modern Approach — K. N. King — 2nd Edition — W. W. Norton & Company.

[5] Let Us C — Yashavant Kanetkar — 1 8th Edition — BPB Publications

| i : } Page 12 of 14
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Suggested Assessment Guidelines:

Module I: Fundamentals of Programming & C Basics
(20 Marks):

Program Implementation Task

Criteria Description - Marks
Correet use ol C syntax. variables. data | Proper use of variables. data types. operators. mput/output | "
Lypes. operators statements and C syntax. '
Code formatting. indentation and Proper indentation. readability and meaningful comments &
comments | in the program. ‘
[ogic | Ability 10 develop proper step-by-step lugic for solving the P
| problem.
: Successful compilation. execution and generation of
Program execution and correcet output l x 5
S o correct output. .
B ) Total - o |1 20
Module 2: Programming Constructs in C
Program Execution & Logic Task:(20 Marks):

. Criteria ) Description | Marks
Understanding of problem Ability to understand the given problem and identify required input. .
statement process and output.

Loiie Ability to develop proper step-by-step logic for solving the &

{ -

= problem. - i T =
Implementation using C Proper use of decision making and looping. array. string and | =
Concepts _ functions. i =
Program execution and correct . & ; . . : )

£ Successful compilation. execution and generation of correct output. | 3
output

Total 20
Module 3: Pointers and Memory Management
Code Efficiency Enhancement(20 Marks)
Criteria Deseription Marks

[.ogic Optimization Ability to improve program logic tor faster and clTicient execution. 3
Program Performance & Program executes correctly with improved elticieney and optimized .

| Lxecution oulput generation.

Memory Usaue & Resource [ fcient utilization ol memory and avoidanee oF unnecessarny .

| \41]!IIIL’L‘IIIL‘IF| resouree L,'l'l“hlll"[ﬂillll.

|
Viva /b splanation ol Ability o explain optimization technigues and clliciena 2
Ciptimization improvements inplemented incthe program

Lotal 20
C Procrammmmee tor T Hects e Problems Solvme ST ONN TS ave Lol 1
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Module 4: Structure and Union -
Interactive Assessment (20 Marks): _
Criteria | ~ Description - Marhs
Conceptual Ability to understand and explain C programming coneepts from Units 1o "
L nderstanding s B B
Accuracy of Answers Ability 1o provide correct and relevant answers to faculty questions. 3
Problem-Solving Ability to apply programming concepts logically while answering "
Approach B | scenario-based questions. - i |
: B Clarity. confidence and effectiveness in explaining concepts and program s
Communication Skills e plaimng P Prog s
- - logic. ) l
Total - 2
Module 5: File Handling
ompetitive Coding Evaluation(20 Marks):

Criteria _ Description | Marks
Handling Unfamiliar | Ability to adapt programming knowledge to solve new and practical coding | s
Problems challenges. . |
LLogical Thinking & s ; s ; ¢

= = Ability to develop proper logic and an efficient problem-solving approach. 5
_Approach _
Output Accuracy The program eenerates correct output for the given test cases and scenarios. | 5
. . Clarity. confidence and effectiveness in explaining concepts and Ability to .
Viva / Explanation 2 . 2 SEN ; 3
explain the logic. approach and working of the implemented solution.
Total 20

C Provrammuong Jor b ilectve Prablem Solvine
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