O AMNMANIAR] INNOVATIVE UNIVERSITY GY ANMARNIART DIFLOMA ENGINEERING COLLEGH

. - . svllabus
"*:." { Gyanman‘larl Crvanmangan Daploima 1{11gi|w|:ri||g College

[Pt v o [ Semester-1 {Diploma)
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r

Type of course: Professional Core
Prervequisite: Programming fundamenmal, logic and problem-solving skill, mathematical logic.
Rationale:

The core component which drives these asks s a prece of code for the machine, keown as a
program. It s essenbal for the swdents 1o leam basic concepts and methodology 1o develop
computer programs, This first and introductory level Computer Programming Course is intended to
develop logical thinking skills and programs using a popular structured programming language
The programming skills thus acquired can be used for developing programs for the sciennbic,
researgh and busingss purposes

Teaching and Examination Scheme:

Teaching Scheme Credits Examination Marks
- 1 Yl
Cl ) B ¢ SEE CCE s |
i 0o | 2 5 100 50 150

i'.|’-J;’|;'-J.J}E':.T"f-f.'l':!.‘-.'r Room dustroctions. T— Twtorial: P - Proctical. C — Credit; SEE - Semester Emd
Evaluarion; CCE-Contimony amd Compeehensive Evaliaion.
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Course Content:

Sr. Course Content Hrs. e

Introduction to O anmmnﬁlﬁulﬁmic Consirucis

Theory Topics:

Owerview of C Programming Langeage, History and features of
C, Siructure of a C program, Writing and executing the first C
program. U Tokens, Keywords  andldentificrs,  Constants,
Variables., Data Types and type modifiers. Types of Operators,
Input and output functions: printf{). scanf{).

Lractical;

1. Write a simple C program that displays "Hello, World!"
ol execuie it

2 Create a C program that demonsirates the uwse of
kevwords, identifiers, constants. and variables.

A Write a C program to perform basic anthmetic operations
wsing different data ivpes and 1vpe modificrs,

4. Develop a C program that uses input and output functions
iprintfi ), scanfi)) to take user input and display the result

i & Write a C program o experiment with different data tvpes 18 20%

and type modifiers, showing how each affects variable

size and memory usage.

Examination Stvle:

Sr. No, Evaluation Methods SEE | CCE

Debugging Task:

I L oirechion of  loeical anid 0 i
svnlactical  errors i given §
progEams.
Code Optimization:

. Chptimuzation of given programs by = 1o

" improving logic, performance. and
codestructore. |

- Towal | 20 {1}

Exumination Sivle:

1. Debugging Task {10 Marks):
o Students will be given four programs, each carrying 05
marks. contaming logical or syntactical errors. The
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programs may  be  prociical-based.  wnsolved, or
competitive coding ivpe and will be provided by the
faculy. Swdents will be reguired o identily errors,
correct the code, exccute the progrom, and generate the
desired output. This task s designed o assess students’
debugging ability, code understanding, logical thinking,
problem=solving  skills, emmor  adentification.  and
successiul execution of the cormected program

2. Code Optimization (10 Marks):

o This activity carries 10 marks and focuses on improving
the logic, performance, readabiliny. and struecture of given
programs, Students will be provided with two programs.
each carmyving 05 marks, and will be required 1w optimize
the code by reducing unnecessary stalements. improving
time and/or space complexity, minimizing repeated logic,
and reducing unnccessary lines of code without changing
the actual functionality or output. The guestions will be
practical in matwre and will be framed by the faculty 1o
assess students” abality 1o write clean, efficiem, concise,
and optimized code.

i ANMANIAR] DNPLOMA ENGINEERTNG COLLEGE

Conirol Structures, Arrays pnd Sirings in C
] T

Conditional Statements = if, if=else, nested if, switcli=case. Loops -
Tor, while, do-while, Use of break and contimee. Logical and
Relational Operators, Arrays - Single-dimensional arravs, mulii-
dimensional arrays, Strings - Introduction 1o strings, String
handling functions (strien, stropy. streat, eic).

Lractical:

6, Write a C program using i if-else, and nested af
statements 10 check whether a number s positive,
NEgative, or Ferns

T. Create a C prograom that uses a swilch-case statement o

7).

8. Develop a C program that uses a for loop o print the first
10 natural numbers

B, Create a C program that uses break and continue in a loop
to print all numbers from | to 20, skipping multiples of 5,

1. Write a C program to declare and imitialize a single-
dimensional array, and then print s clements using a
loop,

Fractical Oriented Programing in C - DET2CEN 200
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It:“"rllt a .p:rngmrn fo reverse a strimg and check of it s a |
palindrome,

12. Develop a C program o nput a string from the user and
display its length using the sirlend ) function

13, Write a C program that uses the strepy() function o copy
one string 1o another and display the resuh

14, Implement a C program that concatenales wo stnings
using the streat() function and prints the resulting string.

Examination Stvle:

Sr. No. Evaluation Methods | SEE | CCE |

Program Devielopment il
Execution: |

I Development  and  execution  of 20 -
module-based € programs  with
| eorrect logic and output. i
Lab  Fractice and  Output | |
Verification:

Conbimuous lnb=keised practice with |
program execution, autpit |
checking, and coneep |
understanding.

Voo

Toml| 20 | 10

Examinativn Siyle:

1. Program Development and Execution Taxk (20 Marlks):
=  This task carries 20 marks and locuses on the practical
implementation of C programs based on the topacs
covered in Module 2, Students will be required o
understand the given problem statement, develop suitable
logic, write the program, cxccwie L and produce the
corfect  oulpul. The gquesbons will be  framed and
provided by the facully 1w dssess siudents” practical
understanding., programming logic, svnlax usage, code
readability, exccution ability. and problem-solving skills.

2. Lab Practice and Outpat Verification { 10 Marks):
This activity carries 10 marks and loouses on contnbous
lab-based programming practice durimg  the module.
Students will perform assigned practical exercises related
o Module 2 topics and maintain  proper  program
exccution records with imput, cuput, and observations,
The activity will assess siudents’ regular participation,
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practical implementation, oulput verilication.
understanding of logic, and ability to explain the working
of executed programs.

| Functions, Libvary Functions and Recursion in O

Theory Topics:

Intresduction to Funetions = Syntax and declaration, call by value
vs call by reference, Standard Library Functions, Math functions
[ seprt. pow, eic. b Recursion

Practicid:

15, Write a function 1o Tind the factonal of a number using
FeCursion.

16. Implement a program to calculate the greatest common
divisor (GCD) of two numbers.

17. Demonstrate the use of hbmry functions like pow() and
s ).

I8, Create a C program (o show the difference between call
by value and call by reference using a function that swaps
iwir vartables,

19. Implement a C program that uses recursion (o calculale
the factorial of a number.

3 I8 20P%

Examination Style:

SeNoo| Evaluation Methods SEE | CCE_
Code Optimization: |
Ciptimization  of  recursion-based

! programs  with improved  logic, I3 '
performance, aml code structure.
Difference  and  Comparison
Dhuestions:

2 Conceptual COMPRrISOn of | 03 .

recursion-related  topics  and
| programming techniques.

Active Learning Activity i ALA):
Recursion Manilesio:

L] Preparation of a recursion palicy = 1]
document focusing on ¢thical and i
efficient coding practices.

Total | 20 T
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Exanrination Sivle: i

. Code Optimization (15 Marks):

®  This section consists of three questions, cach carmving 03
marks. [oousimg on recursion-based code optimization.
Stdents will be expected o improve the given C
progroms by improving  logic, reducing  wnncoessary
stalemients,  mimimizing  repeated  code,  improving
readability, and reducing time and/or space complexity
without changing the actual functionality or output. The
questions will be framed by the faculty 10 assess stedents’ |
ability 1w write clean. efficient. concise, and optimized
FECUrSIVE ProgLrams.

2. DBifference and Comparison CGuestions (05 Marks):

#  The difference and companson guestiion will be asked
from the 1opics covered in Module 3. Studenis will be
required 1o clearly differentiate or compare two related
concepts, terms, or lechniques related 1w recursion and C
programming, This task s designed 10 assess concepaual
clarity, understanding of recursion=hiased logie, and the
ability 10 highlight precise distinctions between related
progrimming concepls,

3. Aciive Learning Activity (ALA): Hecursion Muanifesto:
Ethical and Efficient Coding {10 Marks): |
o  Students will work  collaboratively  to creale a
comprehensive  recursion policy  lor a hwvpothetical |
software development organization. The policy should I
cover  best  practices,  acceptable  use,  efficiency
considerations, debugging strategies, and optimization |
techniques in recursion for C programming. Students
must  prepare  the document with  proper  struciure,
examples, and conclusion, The final document must be
stbmitted on the GMIU Web Portal. |

Theary Topics:

Pointers and Memory Management =Introduction 1o Pointers:
Declaration and  initialization, Pointer  ardhmetic,  Dynamic
Memory Allocation — malloc(). calloc(). free()

4 ] 2%
Praciical:

20, Write a program to swap [wo numbers using poiniers,
21. Write a C program to declare and initialize o pointer, then
use it o access and modify the value of a variable
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22, Drevelop a O program bl dvnamically allocates memory
using malloc() for an amay, then frees the memony using
freed).

23, Winte a © program that uses calloct) 1o allocate memaony
for an array of infegers and initialize the memory (o zero

. Implement a © program that demonstrates the use of
dvnamic memory allocation and deallocation by creating
and mamipulating a dynamecally allecated 20 array,

Examination Style:
[Sr. No. | Evaluation Methods SEE | CCE
Code Optimization:
i Optimization  of  poinder  and 5 i

memory-based C  programs  with
improved fogic and performance. | |
Viva/Oral Examination:

Ol assessment of  poanter
conceplts. memory handhing, logic
explanation, and code reasoning, |
Active Learning Activity (ALA):
The Memory Map:

3 Exploration of pointers,  memaory . 10
allocation, andd MEmory
management in C programming.

Total | 20 [ 10

(E¥)

Examination Style:

l. Code Optimization {15 Marks):
This section carries 15 marks and focuses on the
optimization of  pomter and  memory-based ©
programs, Sudents will be provided with programs
n':qul'ring improvement in logee, readability, memory
usage, and performance. They will be expected 10
reduce unnecessary statements, remove repeated logic,
apply  proper  pointer handling. improve  dynamic
memory  usage, and memmize Dme andlor space
complexity without changing the actual functionality |
or outpul. The questions will be framed by the faculty |
to assess students” ability to write clean, efficient,
concise, and memory-aware C programs.

2. Viva/Oral Examination Sivle (05 Marks):

o  The viva‘oral examination carries 05 marks and will

be conducted individually 1o evaluate  students’
understanding of practical concepts reluied 1o pointers
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and memory  management, Cugsiions ma |||..:I|u|4:|-
pointer declaration. pointer arithmetic, pointer with |
arrays and functions, dynamic memony allocation, {
memory deallocation, dangling  pointers.  memion,
leaks, logic explanation, code reasoning, amd real-time
application relevance, This sk is designed 10 assess
conceplual  clarity, communication  shills.  logical
explanation, and depth of understanding

A ALA: The Memory Map: Understanding Pointers in O

(10 Marks):

o In this pctivity, students will explore differemt aspects
of pointers and memory  management  in C
programming. They will study pointer usage, memony I
allocation techniques, dynamic memory  handling,
memory  optimization, and debugping  strategics,
Students will prepare a structured report with suitable
examples, memory representaiion, observahons, and
conclusions. The final report must be submited on the
GMIL Weh Poral,

Theory Topics:

Structures and File Handling - Introduction o Structures:
Defimition, declaration, and usage. File Handling -File operations:
fopen(), felose(). fprintf ). fscanf(), fread(). fwrite ). Reading from
and writing to files.

25, Write a C program to define a structure to store student
information (name, age. and grade) and display it using a
pointer.

26. Create a C program to read data into a structure from the

——— EE =

3 - i A p 15 2

user and display it using a function.

27, Develop a C program that uses fopen() o open a fle in
write mode, fprintfi) to write data (o the file, and felosed)
to close the file.

28. Wnite a C program to read data from a file using fscanti)
and display the contents on the screen.

29, Implement a © program that uses fread() and Bariel ) for
binary file handling by reading and writing daga from a
binary file
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Fovamimation Sivie:

Sr. N, Evaluition Methods SEE | CCE
| Program Tracing and  Owipui
Analysis:
Analysis of given C programs 1o | 10 -

trace logic, file operstions, and
| expected output,
Heal-Time Problem-Solving:

" Development of C programs  for o |

5 practical real-time coding |
SCRTHITIOS. .
Active Learning Activity:
StruciByies:

3 Development of O apphcations - 10
using struciures and file handling
for real-world data. N I |

Total| 20 | 10

Exirmnnation Siyle:

I. Program Tracing and Ourpot Analysis (10 Marks):

« This task camies 10 marks and focuses on analysing
given C programs related to structures and file handling
Students will be required 1o race the Mow of execution,
understand the wse of structure variables, file maodes.
read/write operations, and record processing bogic. They
must determine the expected ouiput or explain the result
of the given program. This task is designed 1o assess
students”  logical  understanding.  program reading
ability, output prediction, and conceptual clarity in
structured data handling and file operations

2. Real-Time Problem-Solving Task (10 Marks):

«  This task carmies 10 marks and Tocuses on practical
coding  through real=time  probleme-solving  scenanios
Students will be required 10 understand the given
problem statement, design suitable logic, write the ©
program, execule L and produce the required output
The question will be ahgned with the prescribed
praciical scope of the module and mayv  include
structured records, file operations, data siorage. data
retricval, searching. updating. or processing of reconds.
This sk is designed o assess logical thinking. coding
ability, practical applcation.  and  problem-solving
skills,
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A ALA: StructByies:  File Handling  for  Heal-World
Applications (10 Marks): I

®  In this practical activity. students will work with real-
wiorld data o develop C applications using siructures

and file handling. They will focus on data storage,
retrieval, updating. and manipulation through structured

records and Dle operations. Students will implement
progeams thiat read, write, search, update, and process
structured data efficiently using C. The final project

must be submitted on the GMIU Web Portal

Suggested Specification table with Marks (Theory): 100

Distribution of Theory Marks
{ Wevised Bloom's Tavonomy|
Faal | Remembrance | Understanding | Application | Analyze | Evaluate | Create
(141 (L) (A) N} (E) ()
Weightage i 15% 307 15% 10 20%

* Nuwe: Thix specification foble shall be frected ax a general gridefine for studems and weachers. The
arctinad dfistrihaitton of marks in e grestion paper may vary slightly from above rable

Course Ouilcome:

Afier learning the course the students should be able (o

ol Develop logical thinking using C programming.

ol Analyise program flow using control statements.

CO3F | Apply standard library Tunctions in programs.

Cd | Use pointers tor memory access and efficient coding,

CO5s | Develop programs using file handling fechnigques.

Practical Oriented Programmnge i C = DET2CED 12010
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Instructional Method:

The course delivery method will depend upon the eguirement of content and nedd of students, The
teacher in addition to conventional teaching methad by black board, mav also use any of wols such
as demonstration, role play, Quiz, bramstomuing, MO ¢lc

From the content [0%% topies are suggested for Mlipped mode instruction

Students will use supplementary resources such as online videos, NPTEL/SWAYAM videos, e-
courses, Yirtual Laboratony,

The internal evaluation will be done an the basis of Active Leaming Assignment

Practical™iva examination will be conducted a1 the end of semester for evaluation of performance
of students in lnboratory.

Reference Books:

[ 1] Programming mAnsi=C, by Balagurosamy Taa MeGraw-1ll Publishing.
2] Programming in C, by Kochan Stephen GPublisher: Pearson.

3] Programming in C, by Kamthane Ashok Publisher: Pearson.

4] Programming in C, by Gotfried Bovron Publisher: Pearson,

5] Computer Programming in C, by V. Rajaraman, PHI Learming.
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Suggested Assessment Guidelines:

GV ANMANIARLD DHPLOMMA ENGINEERING COLLEGE

Module 1: Fundamentals of C Programming and Basic Logie Development

Crileri Deseriptinn Marks
Program Understand the given problem, inpul, process, and z
| 'nderstanding expected output. ’
. Ulse correct O svmtpx, data tvpes, operitors, nd
Syntax and Structure = - ¥p i y 5
peragranm stracire.
' Identify and correct logical or sveiactical errors in
Debuguing 2 o 5

basic ST S

Execute the program and explain the generated

COutput Explanani 5
utput Explanation i
Taotal 0
Maodule 2: Prompt Engineering and Al-Assisted Content Creation
Criteria Descripiion Marks
Problem Analysi Analyse .tt'l\'..' !h_mhltm and prepare  suitable 5
programming logic.
Control Statement  Apply  decision-making and  looping  statements 5
Lsage correctiy. 3
Program Execution Wite, _u.'umrlllc- and  execute  the © program 5
successiully
Logic Explanation Explain the conditions, iterations, and output clearly, 5
Tutal n
Module 3: Functions, Recursion and Code Optimization
Criteria Description Marks
Fumnction and  Apply functions or recursion (o solve programming 5
Recursion Logic problems :
Code Optimization Improve code logie, readability, and efficiency 5
Library Function  Llse  suiable  siandard  Library  functions where z
Usape required, ;
Conceptual Compare rebited programaming concepis clearly, 5
Comparison i
Total 0
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Module 4: Pointers and Dynamic Memory Management

Criteria Dreseription Marks
Painter Usage ;ipp13.' pointer declaration, dereferencing. and pointer .
logic.
Dvoamie . Memory  Use memory  allocation and  deallocation  functions -
Handling correctly. :
I‘Lllrjllu:T-FF:fﬁud Optimize pointer-based programs for better efficiency 5
Cptimization
Viva/Oral Explain pointer concepis, memory usage, and program &
Explanation logic. .
Taotal ||
Module 5: Structures, Unions and File Handling
Criteria Description Marks
Structure Handling  Use structures or unions to manage related data records 3
1 . 1 : L -
File Operations Perform file operations such as read, write. append. and 5
close.
Frogram Tracing | Trage program flow and identily expected output. 3
Real-Time Problem  Develop a C program lor a practical file-handling <
Solving SCENATio '
Total 20
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