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BCA Year. -I,

Semester-1

|\

Min Min
Se- Course | Course : Credit | L-T-P (MM-100) Marks | Marks
Paper Course Title :
mester Code Type 19 Credits UE(P/
IE | PRC | UE UE) Total
1 |0122%0) | CCO-1 | Mathematics Foundations to Computer Science-I 3 3-0-0 |25 75 25 40
2 |o1222%°2| SEC | problem Solving Techniques 5 3-0-4 |25 |25 |50 | 8/17 40
BCA-1 3 |0)22202 | €CO-Z | Computer Architecture S -4 |25 |25 |50 | @17 40
SEM
4 0)223%Y | AEC-1 | General English - I 2 -1 |25 75 | 2 40
5 pl2&%S| MDE | [KS-Indian Knowledge System 2 2-0-0 |25 75 25 40
6 [0|]22304 | VAC Environmental Science and Sustainability 2 2-0-0 |25 75 25 40
Brid . . . @
7 |6]223°F OMc Mm\ Optional: Basic Mathematics N- A Qualify 3-1-0 |25 75 25 40 N | A
o Year -I, Semester-II
Min Min
. . T (MM-100) Marks | Marks
- Paper CHupsy | Lonnes Course Title Creait | L-T-P
mester Code Type 21 | Credits
1E . UE VR Total
C UE)
1 oMMNmo ) CCO-1 | Mathematics Foundations to Computer Science-1I 3 3.0-0 |25 75 25 40
2 69292302 SEC | Data Structures 5 | 304 |25 |25 |50 8/17 \5\
3 [022R3c2| CCO-2 | Operating Systems 4 3-0-2 |25 |25 |50 8/17 20
mHm,\,_>-wm 4 |o022230Y| AEC-I Object Oriented Programming using Java 5 3-0-4 |25 |25 |50 8/17 40 L
\
5 02223 eS| MDE Web Technologies 2 1-0-2 |25 |25 50 8/17 40
6 [622230| VAC Indian Constitution 2 2-0-0 |25 75 25 40
7 |622236H# AEC-2 | *Additional Course - Indian or F oreign Language N ?.A o,_wi. 2-0-0 |30 70 12/28 40

N A

vz



x [Optional Course: ﬁm:@:mWo Other than Mother Hozm_cnu and .mnm:wr - m?AmEH\wCZQEEWUG\Qm%Z\meZOE.

AV

Year -II, Semester-III
y ston Min Min
5 : = 1= (MM-100) Marks Marks
5a Paper Couee | Cours Course Title it | vl
mester Code Type 20 its UE(P/
IE | PRC | UE UE) Total
I l022220) [ CCO | Probability and Statistics 3 130-0) 25 i 25 40
2 0222302 CCO | Data Base Management System 5 3-0-4 | 25 25 50 8/17 40
3 [0322393| SEC | Python Programming ¢ 12041 25 | 25 | 5B 8/17 40
4 [%2239Y| cco | Software Engineering 3 300 25 75 25 40
BCA-3
AEM DSE-1 | Any one of the following
5 02227068 1. Basics of Data Analytics using Spreadsheet 3 104 | 25 25 50 8/17 40
63922206 2. Feature Engineering
022220F 3. Web Programming-I
6 VAC | Yoga/Sports/NCC/NSS/Disaster Management 2 |0-04| 25 75 25 40
Year -II, Semester-IV
Eied Min Min
. " .| Lt (MM-100) Marks | Marks
Se Pa Course | Cours Course Title Credit | Cpod- vl
mester | per Code e Type 20 its UE(P/ cm\
IE PRC | UE UE) Total
I 42220\ Ccco Entreprencurship and Startup Ecosystem 2 1-1-0 | 25 ¥ 25 40
Z
2 oy22302] “C | ¢ omputer Networks O 25 | 50 8/17 40
3 [04223e| CCO Design and Analysis of Algorithm A - o |+ 3 75 25 40

.\.h\l\v s



B €

. . CcCco <! 3-0-4 " 0
BCA-4 4 'pYR2% - Artificial Intelligence 25 25 50 8/17 40
SEM : -0-
_— Any one of the followings . L4
s e ya230S 1. Data Visualisation 25 25 50 8/17 40
oYy L2723 oé 2. Introduction to Machine Learning
oY PNWON 3. Web Programming-II
6 |oy22329 | SEC | DesignThinking and Innovation 2 | 1-1-0| 25 75 25 40
Year -III, Semester-V
e Min Min
| LT (MM-100) Marks | Marks
Se- Pa- Course Cours Psrse THls Credit | ~ .o
mester | per Code e Type 19 its UE(P/
IE | PRC | UE Total
UE)
DSEl | Any one of the following- 304
1 (092239 1. Introduction to Data Science 5 25 25 | 50 8/17 40
0522302 2. Neural Network
5 i
W= Any one of the following- Pt
- 05223 03 1. Time Series Analysis 25 25 50 8/17 40
052220y 2. Digital Image Processing
BCA-4 -
SEM Bk Any one of the following- s s
3 |las222°S] 1. Machine Learning 25 25 50 8/17 40
0522206 2. Natural Language Processing v
4 SECI ® L EER] s 75 25
0522 o Quantitative Techniques v
4 0
3 u.WN\PNm.O i Internship/Capstone Project sl 150 75 100
6 |os223 65| SEC [ Major Project-I 0+
> P SN &~
7=

Year ~-I1I1,

Semester-VI



i r i ' Min*/ Min
3 -t : - 1= (MM-100) Marks | Marks
Se Pa Course | Cours Course Title Credit | ~ped- {
mester | per Code e Type = its UE(P/
IE | PRC | UE { Total
UE)
| |w&22%0) | CCO | Generative Al 4 |2-04| 25 25 | 50 8/17 40
e Any one of the following- % LA
- & 223 02 1. Big Data analytics 25 25 50 8/17 40
0622307 2. Deep Learning for Computer Vision

BCA-4 0=
SEM AR Any one of the following- I L

3 05223 O,H 1. Exploratory Data Analysis 25 25 | 30 8/17 40

0622305 2. Predictive Analysis

4 lpe22306| AEC | oop skills 1 |80 28 | B 25 40

5 lo2236S| SEC | Major Project-Il 4 1008 50 | 150 75 100
CCO-Core Compulsory, DSE- Discipline Specific Electives, MDE- MULTI-DISCIPLINARY
ELECTIVE COURSE SEC, COP- Core Optional, SEC-Skill Enhancement Cours C-Abil-

ity Enhancement Course, VAC- Value Added Course M&%&\\\
\\QAVP(LMW\
i \

it



Mathematics Foundation to Computer Science - |

CCO1- Mathematies Foundation to Computer 3L:0T:0P 3 Credifs
0122301 Scienee -1

Course Objectives

COl: Provide a basic understanding of  fundamental mathematical coneepts such as
sets. functions, matrix algebra. and diserete mathematics,

CO2: This course enables the students o use mathematical models and techniques 1o
analyze and understand problems in computer science,

CO3: This course demonstrates how the mathematical principles give succined abstraction

ol computer seience problems and help them o efficiently unaly /¢

Course Content:

UNTT :Set, Relation and Funection:

Sct. Set Operations., Propertics of" Set operations. Subset. Venn Diagrams. Cartesian
Products. Relations on a Set. Propertics of Relations, Representing Relations using matrices
and digraphs, Types of Relations. Equivalence Relation, Equivalence relation and partition
on set, Closures ol Relations, Warshall’s algorithm,

Functions, properties of functions (domain. range), composition of functions. surjectiye
(onto), injeetive (one-to-one) and bijective functions. iy erse of functions.

Some useful  functions  for Computer  Science:  Exponential  and | ogarithnue
lunctions. Polynomiul functions. Ceiling and Floor [unctions.

UNIT I:Counting and Recurrence Relation:

Busies of counting. Pigeonhole principle. permutation, combimation. Bimonmal coethicients,
Binomial theorem. Recurrence relations. modelling recurrence relations with examples. like
Fibonacei numbers. the tower of Hanoi problem. Solving lincar recurrence retation with
constant coellicients using characteristic equation roots method.

UNIT HIEElementary Graph Theory:

Basic terminologices ol graphs. connected and disconnected eraphs. subgraph. puths and
eycles. complete gruphs, digraphs, weighted graphs. Fuler and Hamiltoman graphs, Lrees.
properties of trees. coneept of spanning tree. Planar graphs. Definitions and basic results on
the topies mentioned.

UNIT IV:Natris Alechra:

Types of matrices, algebra of matrices addition. subtraction. Jand multplication of matrices.
determinant ol a matrix. symmetric and skew-symmetric matrices. orthogonal muatris, rank
ol a matrix, inverse of a matrix. applications of matrices 10 soly e svalem ol Hinear equiations,

Figen values and Figen vectors. Caley-Hamilton theorem,

Text Books

I. Garg, Reena. Engineering Mathematics, Khanna  Book Publishing  Company,



-+,

N

2024, (AICTE Recommended Textbook)

- Garg, Reena. Advanced Fngineering Mathematics, Khanna  Book Publishing

Company, 2023,

. Kolman B.. Busby R. and Ross S.. Discrete Mathematical Structures.  6ih

Edition. Pearson ducation, 2015,
Deo Narsingh, Graph Theory with Application 1o Fngineerig and Computer
Science, Prentice Hall, India. 1979,

- Vasishtha A, R. and Vasishtha A, K. Matrices. Krishna Prakashan, 2022,

Reference Books
l.

Grimaldi Ralph P. and Ramana B. V. Diserete and Combinaworial Mathematics:
An Applied Introduction. Fifth Fdition. Pearson Education, 2007,

Rosen Kenneth 11 and Krithivasan  Kamala, Discrete Mathematics and ity
Applications, McGraw [Hill. India, 2019,

West Douglas B.. Introduction to Graph Theory, Sccond Fdition. Pearson P'ducation,
2015

Web Resources



Problem Solving Teehniques

SEC Problem Solving Techniques 3L:0T:4p S Credits
0122302

Course Objectives

COL: Understand  basic terminology  of computers. problem
Languages and their ¢y olution (Understand)

CO2: Create specitication [rom problem requirements by asking que
the requirement statement. (Creale)

solving,  programmine
stions (o disambiguate

CO3: Design the solution from specitication of g problem and write pPseudo code of the
algorithm using basic building blocks or structured Programming  constructs
(Sequence, Selection and Repetition statement), (Create)

CO4: Translate an algorithm into a ¢ computer program (Create)

COS: Testing and analysing programs using debugging tools. ( Anaiy /3

Prerequisite:  This is an introductory programming course and henee no prerequisites

Course Content:

UNITI: (CO-1, CO-2)

Problems And Problem Instances,  Generalization and Special  Caaes. Iypes of
Computational  Problems. Classification of Problems. Analysis ol" Problems. Solution
Approaches, Algorithm Development, Analysis of Algorithm. Efficienes. Correctness. Role
of Data Structures in Problem Solving, Problem Solving Steps (Understand the Problem.
Plan, Exccute, And Review), Breaking the Problem into Subproblems, Input Output
Specification, Input Validation. Pre and Post Conditions,

UNIT I; (€0-2, CO-3, CO-4)

Structured Programming Concepis: Scequence (Input Output Assignmenty Selection () (1
Else) And Repettion (For, W hile. Do-Wiile) Statements. Conwol Stucture Staching aid
Nesting. Diflerent Kinds  of Repetitions: Enwy - Controlled. |y Controlied. ¢ ounter
Controlled, Definite. Indefinite and Sentinel-Controlled Repeutions. Pseudocode and
Flowcharts. Definition And Characteristics of Algorithms, Standard Algorithm Forma.
Problems Involving Iteration and Nesting: Displaying Different Patterns and Shapes Using
Symbols and Numbers, Generating Arithmetic and Geometric Progression, Fibonacer and
Other Scequences. Approximate Values lor . Sin(x). Cos(v). e, 1 sig Clavlor Series.,
Different Kinds of Data in The Real World and How They are Represenied in“The Computer
Memory. Representation of Integers: Signed Magnitude Form. 175 Complement And 2
Complement. Representation of Real Numbers: IEEL 754 Floating Point Representation,
Representation o Characters: ASCIL UNICODIE. .
C Language: Introduction To Programming  Languages. Diflerent Generations of
Prnur;m]nuhv. Fanguages. Typed Vs [ypeless Programmimg | angwiges, Listory ol (
Iun};uugc. .»<|1 Fmpty ¢ Program ¢ Fanguage Counterparts I-or Input iscanto)). Ouput
(printl()) Statements. Assignment. Arithimctic, Relational and Logical Operators. 11 1] e
Stitements. For. While. Do-While  Swiements, Data Types. Translating  Pscudocode
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Algorithm (o ¢ Program. Incremental Compilation and Testing of The ¢ Program. Simple
Problems volving Input, Output. Assignment Statement. Selection and Repetition, Good
Coding Practices.

UNIT UL (CO-2, CO-3. CO-4)

Problems on Numbers: Extracting Digits of g Number (I.¢li (o Right and Right 10 1 ¢f1),
Palindrome. Prime Number. Prime Factors, Amicable Number, Perfoct Number, Armstrong
Number, Factorial, Converting Number from One Base (o Another Statistios (Manimun,
Minimum. Sum and Ay Crage) on a Sequence of Numbers w hich are Read usmyg Sentingl
Controlled Repetinon using only a few Variablos,

¢ Language: clse-if Ladder. switeh Case, Increment Deerement Operators, break and
continue Statements,

UNIT 1V: (CO-2, CO-3, CO-4,CO-5)
Modular Programming, Top-Down and Bowom-Up  Approaches 10 Problem Solving,
Recursion. Problems on Arrays: Reading and Writing of Array Flements. Maxunum.
Minimum, Sum. Average. Median and Mode, Sequential And Binary Scarch. Any one Sorting
Algorithm. Matriy Operations,
C Language: Function Definition and Declaration (Prototype), Role of Retum Statement,
One Dimensional and Two-Dimensional Arrays. Steing Functions. Other Operators,
Operator Precedence and Associativity, Debugging,
Text Books
» Nagaraju Y, Practical ¢ Programming for Problem Solving, KNhanna
Book Publishing Company, 20241
AICTE Programming  for  Problem Solving  (with ab Manual),  Khanna  Book
Publishing Company, 2024,
Harvey Deitel and Paul Deitel, ¢ How to Program. 9 edition. Pearson India. 2013,
R G Dromey, How to Solve It by Computer,

Reference Books
Brian W. Kernighan and Dennis Ritchie, The C Programming I anguage, 200 edition, Pearson,
2013,

Jeri Hanly and Elliot Kolfiman, Problem Solving and Program Design in (', s cdition,

Pearson, 2015,
Problem Solving Techniques: Lab Problens
UNIT-11

I Converting degrees Celsius 1o Fahrenheitand vice versa?

2. Display three input numbers in sorted (non-decreasing) order?

‘o

Given a positive integer value n (=0 display number, square and cube of
numbers from 1 1o 0 in g tabular formar?

4. Given an input positiye integer number, display odd numbers from in the range
[l.n]?




S Display 1t mathematical wbles, cach table up o 10 ronws? Gieneralise this to
display firstn (- 0) mathematical tables uptomm - 0) rows?
6. Display lollowing patierns of n rows (n = 0), For the below examples o 520 0r

cach pattern write g separate algorithm program?

$ 12345 1235

SS 1234 234
S$S 123 123
$$SS 12 12
SSSS | |

7. Display the following patterns of n rows (n = 0). for the below exumples n - 3?

Hollow square Triangle Square Diamond
pattern: Patterns with with Puattern
diagonals;
numbers: *
* * % *
HHIRHEH * *kk
# # ! ” o Kok ok ok ok
# # 121 Kok ok Kk ok
* *
# # 2321 i % o
THHHHHHHEHH} 1234321 p—
12345432 . S —
* * * * i

8. Given the first term (). difference/multiplier (d) and number of terms (n - 0),
display the first n terms of the arithmetic 'geometric progression?

Y. Display the first n (n - 0) terms of the libonacei sequence?

10. Display the first n (n > 0) terms of the Tri-bonacei sequence?

L1 Given two positive integer numbers nl and 12 check if the numbers are
consecutive numbers of the fibonacei sequence?

12. Compute approximate value of 1 considering first n (0 0) terms ol the Tavlor
series lor

I3. Compute approximate value of o considering first n (n - 0) werms of the
Taylor scries for ¢v?

4. Compute approximate value ol sin(x) cos(x) considering first n(n - 0) terms of the

Taylor series for SHIN ) cos(y)?



UNIT-111

0.

Extract digits ofT an integer number (left 1o right and right 1o lefi)?

Given a sequence of digits form the number composed of the digits. Use sentinel
controlled repetition to read the digits followed by -1. For example, tor the input 2 7
329 -1 the output number iy 273297

Cheek ifa given positiy e mteger number is g palindrome or nor?

Compute character grade from the marks (0 marks - LO0) of i subyedt Cirading
Scheme: 80-100 : AL 60 - 79: B, 50 - 59: (. 40-49: D, 0-39: F? Solve this using both
else-if Tadder and switch case?

Compute the sum of 4 sequence of numbers entered using sentinel controlled
repetition”

Check ifa given positiye integer number is g prime number or not?!

Compute prime factors of a positive integer number?

Cheek il two positive integer numbers are amicable numbers or not?

Cheek ila given positive integer number is a perfect number or not?

<

- Cheek ila given positive integer number Armstrong number or not?

- Converting a positive integer number (n - 0) from one base tinputBase) to another

base (outputBase) (2 < input Base, outputBase « 10). Input number should be
validated before com erting 1o make sure the number uses only digis allowed m the

input base?

-Write a program 1o display a number in text form. For example 1 the number is

3432 the output should be “F1V]: FOUR THREE Tw()™

- Using the grading scheme deseribed in the question 4 (UNIT 1), Compute how

many  students awarded cach grade and display the frequency as o bar chart
(horizontal) using single **" for cach student. Use sentinel controlled repetition (-
as sentinel value) in reading the students marks, Use clse-if Tadder switeh case 1o
compute the grade and the corresponding frequency.,

Sample bar chart when the class has 7-A. 10-B. 3-C. 7-D and | -1 erades.

(E E v S
D:

Fxdeksdok

}% *

4 Compute maximum, minimum. sum and average ol a sequence of numbers which

are read using sentinel controlled repetition using only few variables?

-Compute body mass  index. BMI weightinK Gs (HeightinMeters

*IeightinMeters). Both weight and height values are positive real numbers.
Your program should display BMI value followed by whether the person is
Underweight. Normal, Oy erweight or Obese using the below ranges:



BMI Values

Underweight: less than I8.5 Normal: > 8.5 and <235
Overweight: = 25 g < 30

Obese: = 3

UNIT 1V

I Design a modulari zed algorithm program to cheek if'a given positive integer
number is a circular prime or not?

9

Design a modularized algorithm Program to compute a maximum of' numbers?

3. Design a modular :llgurilhm/pmgrum which rcads an array ol ninteger elements
and outputs mean (average), range (max-min) and mode (most frequent clements)?

4. Design a modular algorithm/program which reads an array of n integer clements
and outputs median?

3. Implement your own string length ang string rexersal funetions?

0. Design algorithm program o perform matrix operations addition, subtractionand
transpose?

7. Write a recursive program to count the number of digits of a positive integer
number?

8. Recursive solutions for the following problems:

a. Factorial of a number?

b. Display digits of a number from left to right (and right 1o lefy)?

¢. Compute x» using only multiplication?

d. To print a sequence of numbers entered using sentinel controljed repetition

in reverse order?

I



Computer Architecture

CCO-2 Computer Architecture 3L:0T:4p 5
0122303 Credits

Course Objectives

COI: To Understand the basies of Digital Electronies and Binary Numbe, Sysiem
CO2: To Learn the implementation ol Combinationa| Circui.

CO3: To Icarn the implenientation of Sequential Cireuir.

CO-ETo Understand the Organization of basic computers.

COS: To Understand (he coneept of Paraliel Processing.

CO6: To understand the coneept ol memory organization,

Course Content:

UNTT-]

Digital Principles: Definition for Digital signals, Digital logic. Digial computers, Von
Neumann Architecture, Boolean Laws and Theorems. K-Map: Truth Tables (0 K Map, 2. 3
and 4 variable K Map. K-Map Simplifications. Don'y Care Conditions. SOP and POS.
Number Systems: Decimal. Binary, Ocual, Hexadecimal, Number System Com ersions,
Binary Arithmetic. Addition and subtraction of BCD, Octal Arithmetie, Hexadecimal
Arithmetic, Binary Codes. Decimal Codes. Frror deteeting and correcting codes. ASCHL.
EBCDIC, Excess- 3 Code, The Gray Code,

UNIT-1
Combinational Cireuirs: Hall" Adder and Full Adder. Subtractor, Decoders, Lncoder.
Multiplexer, Demultiplexer

Sequential Circuits: Flip-Flops- SR Flip- Flop. D Flip-Flop. J-K Flip-Ilop, T Flip-Ilop.,
Register: 4 b register with parallel load, Shift Registers Bidirectional S register
with parallel load. Binary Counters-4 bit synchronous and Asynchronous binary counter

UNIT-ITI

Basic Computer Organization and Design:  Instruction Codes. Computer Regisiers.,
Computer  Instractions. Timing and  Control. Instruction Cyele. Memors -Reference
Instructions, Input- Output Interrupt, Complete Computer Description. Design of Basie
Computer, Design of Accumulator logic. Central Processing Unit: Introduction. Generyl
Register Organization, Stack Organization, Instruction Formals, Vddressing Maodes, Dag
Transler and Manipulation. Program Control, Redueed Instruction Sey Computer(RISC),
RISC VS CISC,

UNIT-1v

Pipeline and Vector Processing: Parallel Processing. Pipelining, Arithmen Pipehine,
Instruction Pipeline, RISC Pipeline.

Input-Output Organization: Peripheral Dey ices. Input-Output Interface, Asynchronous data
transter. Modes of Transfor, Priority Interrupt.  Dircet memory Access. Input-Outpat
Processor( (¢ 2P,

Memory Organization: Memory Hicrarchy, Main Memory, Auxiliary nemory. Associuale
Mcmor_;v. Cache Memory, Virtual Memory. Memory Management IHardw are ™




Text Books:
L. Donald p Leach. Alber Paul Malvino, Goutam Saha. “Digital Principles &
Applications™ | Tata McGraw Hill Education Private Limited 20 H-dition,

2. M. Morris Mano- “Computer System Architecture™, Pearson Phi. Third I dition.

Reference Books:

L. William Stallings- “Computer Organization and Architeeryre™, Pearson PHIL Sivl
Idition,

= Andrew S, Tanenbaum- “Structured Computer Organization™, pyjj Pearson th
Edition,

3, MV Subramanyam, “Switching Theory and Logic Design™, |
(P) 1.1d.

4. Ikvinderpal Singh. Computer Organization Architeeture, Khanng Boolk Publishing,

axmi Publications

Suggestive Laboratory FExperiments:

Lo Verily logic behay jor OF AND, OR, NAND. NOR, 1X-OR, EX-NOR. Invert and
Bulfer gates,

2. To study and verily NAND as a Universal Gate

3. To verity De- Morgan’s theorem for 2 variables

4. Design and test of an S-R flip-flop using NAND/NOR gate.
&

Convert BCD to Excess-3 code using NAND gate
6. To Convert Binary 10 Girey Code
7. Verification of Truth Tables of J-K Flip-Flop using NAND/NOR Qe
8. Realize Decoder and Iincoder circuit using Basic Gaes.
9. Design and implement the 4:] MUX using gates.
10. Implementation ol -Bit Parallel Adder Using 7483 1.
I'l. Design and verily operation of half adder and 1yl adder,
12, Design and crily operation ol half subtractor.
3. Design and Implement a 4 bit shif register using Iip ops.
F. Tmplement Boolean function using logie gates in both SO und POS
IS. Design and Implement a 4 bit synchronous counter.
16. Design and « erify 4 bit asynchronous counter.
Hardware

L Familiarize  the computer - system  layout: marking  positions  of SMPS.
motherboard. FDD, 11DD. CD, DVD and add on curds,

2. Identily the Computer Name and Hardware  Specificaton (RAM capacity,

Processor type, HIDD, 32 bit' 64 bit)

Identity and Troubleshoor the problems o RAM. SMPS and motherboard

Configure BIOS seltings - disable and enable USRB and [LAN

Adding additional RAM 14 the systemu(expanding RAN Size).

To Study mother board layout ol a system,

Demonstrate the assembly of a PC

Demonstration of various ports: CPU. VGA port, Ps 2 (hey board. mouse) S,

I AN. Speaker. Audio,

9. Install and contigure windows (O

10. To study the installation of Printer and trouble shooting,

® Nowvaw
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General English — |

AEC-1 General English - | H:IT:0P 2 Credits
0122304

Course Objective:

1. To provide learning environment 1o practice listening, speaking, reading and writine
skills.
To assist the students o carry on the tasks and activitios  through  guided
mstructions and miaterials,

189}

3. To effectively integrate Inglish language learning with employability skills and
training,

4. To provide hands-on experience  through case-studies. mini-projects, group  and
individual presentations.

Course Content:
Unit- 1: Vocabulary Building
The concept of Word Formation, Root words from forcign languages and their Use in
English, Acquaintance witly prefixes and suffixes from forcign languages i Fnglish to form
derivatives, Synonyms, antonyms, and standard abbreviations.
Unit-11: Basic Writing Skills
Sentence Structures. Use of phrases and clauses in sentences. Importance ol proper
punctuation. Creating coherence. Organizing principles of paragraphs m documents.
Techniques for writing precisely
Unit- 111: Identifying Common Errors in Writing
Subject-verb agreement. Noun-pronoun agreement,  Misplaced modifiers., Articles,
Prepositions, Redundancies
Unit- IV: Nature and Style of sensible Writing
Describing, Delining. Classitying, providing examples or evidence. w riting introduction and
conclusion, Module V- Writing Practices, Comprehension, Précis Writmg. | 'ssay Writing
Unit-V: Oral Communication (This Module involves interactive practice sessions in
Language Lab)
Listening  Comprehension, Pronunciation, Intonation. Stress and Rhythm., Common
Everyday Situations: Conversations and  Dialogues,  Communication a1 Waorkplace.
Interviews. Formal Presentations
Unit- VI: Oral Communication (This Module involves interactive practice sessions in
Language 1.ab)
Listening  Comprehension, Pronunciation, Intonation. Stress and Rhythin, Commaon
Everyday  Sitwations: Cony ersations and  Dialogues, Communicanon Workplace,
Interviews. Formal Presentations
Text/Reference Books:

Lo AICTE'S Preseribed Textbook: Communication Skills in English (with I.ab Manual).

Anjana Tiwari, Khanna Book Publishing Co.. 2023,
2 Effective Communication Skills. Kul Bhushan Kumar. Khanna Book Publishing.
2023,

Practical English Usage. Michacl Swan. OUP. 1995,

(!



4. Remedial English Grammar. F.T. Wood, Macmillan.2007

S On Writing Well, Willium Zinsser, Harper Resource ool 200

6. Study Writing. 1.i, Hamp-1.yvons and Ben Heasly, Cambridge Universiny Pross, 2006,

7. Communication Skills, Sanjay Kumar and Pushplata. Oxtord niversity Press. 2011

8. Lxercises in Spoken Inglish. Parts. I-111. CIEEL, Hyderabad, Oxlord University
Press.

Alternative A\’l"l‘l-Il./S\\'.r\\}\.\l Course:
S.No. .\'P’l‘EL/S\\',\\}\z\I Instructor Host Institute

Course Name

I English language for Prof. Avsha igbal I NMADRAS
& Slag \ |
competitive exams

2 Technical English for Prof. Aysha igbal INRY|

Course Outeomes: The student will acquire basie proficiency in Lnglish mcluding reading

and listening comprehension, writing ; speaking skills




Indian Knowledge System

MDE Indian Know ledge System: Indian  21..071:0p 2 Credits
0122305 Mathematices ang Astronomy

Course Objectives
. To provide information about great. mathematicians and astronomers who given
significant contribution in Indian mathematics and dastronomy.

2. To help students 1o trace, identify. practice and develop the sghiticant Indian
mathematic ang astronomical knowledge,
3. To help to understand the astronomic significance with (he human holistic development

of physical, mental and spiritual wellbeing
4. Enumerate the main characteristics ol education system in Vedie and post Vedice period
to enrich the intellectual imagination and diminish the dogmatic assurance which closes
the mind agains speculation
Detailed contents:
Module 1: The Introduction to Ancient Mathematics & Astronomy
Introduction to Brief introduction of inception of Mathematics & Astronomy from vedie
periods. Details ol diflerent authors who has given mathematica) & astronomicul sutry (¢.0
arytabhatta, bhaskara, brahmagupta. varamahira, budhyana. yajanvlkya. panini, pingala.
bharat muni. sripati, mahaviracharya, madhava. Nilakantha somyaji, jveshthadey o, bhaskar:-
IL. shridhara), Periodical enlisting of Mathematical & Astrological achicy ement m Indi.
Evolution of Indian Numerals (Brahmi (1st century). Gupta (-hh century ) & Devanagri Seripl
(L1th century )
Module 2: Ancient Mathematics -]
Veda & Sulvasutras (Pythagoras theorem, Square roor & Squarmg Cirele) (baudhayvana
sulbhasutra, apastamby sulbhasutra, katyayana sulbhasutry, manava sulbhasutry, maitrayan
sulbhasutra. varaha sulbhasutra. vadhula sulbhasutra . Pingala’s chandasutras. sunya. yaat-
tavat, Aryabhata ¢ Aryabhatiya. Asanna, ardha-jyy. Kuttaka.). bhaskara
(lrigonomclory,shridhuru. mahavira), Bhaskara Acharya (Sidhzmlushirumuni). \aramahiry
panchasiddhantika.
Module 3: Ancient Mathematics - |1
Brahamgupta (vargaprakrati, bhramasphuta siddhanta, bhay ana). avatay rita,
ganitasarasamgraha, lilavathi, ganesadaivajna, randavanukg. suryasidhhania, grahalaghay g,
sadratnamala, mandayra, sighrartta, Bijaganita, Bakshali manuscript
Golavada, Madhy amanayanaprakara, Mahajyanayanaprakary (Method of ( omputng Gregt
Sines). Lagnaprakarana. Venvaroha, Sphutacandrapti, Aganita-grahacary Chandravakyani
(Table of Moon-mnemonics)
Module 4: Ancient Astronomy |
Parahita system of astronomy and drk system of astronomy, Manda  samskir. sighra
samskara. Vedanga Jyotisha (astronomical caleulations, calendrical studies. and establishes

rules for empirical observation). Aryabhatiya (carth rotation. shmmg  of moon). ~



Brahmasphutasiddhanta (motion of planctsi, varahmihira tpancastddhantihag,
Mahabhaskariya. lahubhaskariva & arybhutiva bhashya (Plancrary longitudes. heliaeal rising
and settmg of the planets, conjunctions among the plancts and stars. solar and lunar celipses.
and the phases of (he Moon). Sisyadhiveddhida (grahadhyayu, goladhyava),
siddhantasiromani, karanakutuhala (planctary positions, conjunctions, c¢clipses.
cosmography). siddhantasckhara. yantra-kirnavali, Sphutanirnaya, Uparagak riyakrama,
Module 5: Ancient Astronomy 1

Positional astronomy (sun, plancts, moon, coordinate systems, precision of the equinos and
its effeets, eclipses. comets and meteors). Mahayuga & Kalpa system ULE Sy stem, ayanas.
months, tithis and scasons, time units, sun and moon’s motion, planct position, avanachalana.
zero-precision year, katapayaadi system, Indian nakshatra system, astronomy. Instruments for

naked eye astronomy (vedic observatorics). The principal and application of Samrat Yantra,

Jai Prakash Yantra, Disha Yantra. Rama Yantra, Chakra Yantra. Rashiwalya Yantra, Dingash

Yantra, Utaansh Yantr,

Reference:

l.
2.

‘o

0.,

O

Textbook on IKS by Prof. B Mahadevan. TIM Bengaluru,

R P Kulkarni, Glimpese of Indian Engineering and Technology (Ancient & Mediceval

period, Munshiram Manoharlal Publishers Pvt. 1.td. 2018

AK Pathak, Science and Technology in India, Anshika prakashan pratapgarh. 2016

NVP, Unithiri, Indian Scientific Traditions (Professor K.N. Neelahantan Flayath

Felicitation Volume), publication division univeristy ol Calicut, 2006

Dharmpal, Indian science and technology in the cighteen century. rashtrotahana sahitya,
1983

S Biswal, B L. ray, vedic Science and technology. DK Print world, 2009

A Kolachana, Studies in Indian Mathematics and Astronomy. Iindustan Book AEeney

S B Rao, Indian Mathematics and Astronomy: Some Landmarks (Revised T hird Idition).

Bhartiya Vidhya Bhavan, 2012,

GG Josheph, Indian Mathematies: Fngaging with the World from Ancient 10 Moder
Frmes, speaking Tiger, 2016

0. BS Yadav, Ancient Indian Leaps into Mathematies. brikausher publication. 2010

I. DP Chatopadhya, Ravinder kumar, Mathematics. Astronomy, and Biology i Indian

Tradition: Some Conceptual Preliminaries (Phispe Monograph Scries on History of
Philosophy. Science and Culture in India, No 3), Munshivam manohalal publication, 1993

2. BV subbarayappa. The Tradition of Astronomy in India; History ol Scienee. Philosopliy
and Culwre in Indian Civilization Vol. 1V, Part 4 Jyouhsasua (Thistory ol Scicnce.
Philosophy & Culture in Indian Civilization). centre for studies in civilization, 2008

- GE Clark, The Arvabhativa of Aryabhata: An Ancient Indian Work on Mathematics and
Astronomy, Kesinger publicaition, 2010

4. Anonyms. Hindu Astronomy: Anuradha, Bharani. indu Chronology. Hindu Calendar,

Indian Astronomy, Kerala School of Astronomy and Mathenatics. Jvoti. Book 11 ¢, 201 |

‘n

- KV Sharma. Ganita yuktibhasa (Analytical Expositon ol the Rutionales ol Indian
Mathematics and Astronomy. Kindle, 2021



Environmental Science and Sustainability

VAC Environmental Science and Sustainability  2L.:07:0p 2 Credits
0122306

Course description: This course aims o familiarize  students with  fundamental
enyironmental coneepts and their relevance 10 business operations. preparing them 1o
address lorthcoming sustainability challenges. Tt is designed o equip students with the
knowledge and  skills needed to make decisions  that account tor environmentyl
consequences, fostering environmentally sensitive and responsible future managers. The
course content is divided into four comprehensive units.

Unit 1: Introduces basic environmental principles. the man-cnvironment relationship, and
sustainability issues,

Unit 2: focuses on ccosystems, biodiversity, and sustainable practices.

Unit 3: addresses environmental pollution, waste management, and sustamable dey clopment
strategies.

Unit 4: explores social issucs. environmental legislation, and practical applications through
hands-on ficldwork, Through this holistic approach, students will gain 1 deep understanding
ol environmental processes, the importance of sustainable practices. and their role in

promoting sustainability within business conlexls.

Course Objective(s):

L. This course aims to Familjarize students with basic environmental coneepts, their
relevance 1o business operations, and forthcoming sustainability challenges,
This  course  will cquip students o make  decisions that  consider
environmental consequences,

19

3. This course will cnable future business graduates to become cnvironmentally
sensitive and responsible Managers.

Course Content:

Unit 1: Understanding Environment, Natural Resources, and Sustainability

Fundamental  environmental concepts and their relevance 10 business Operations:
Components and seaments ol the environment. the man-enyironment relationship. and
historical environmental moyements. Coneept of sustainability: Classification of naural
resources, assucs related o their overutilization. and strategies tor their conseryation,
Sustainable practices in managing resources, including deforestation. water cansery ation,
energy security, and lood security issues. The conservation and cquitable use of resources.
considering both intergencrational and intergencrational equity, and the importance of

public awareness and education.

Unit 2: Ecosystems, Biodiversity, and Sustainable Practices
Various natural ecosystems, | arning about their structure, functions. and ceological
characteristics. The importance of biodiy ersity, the threats it Fices. and the methods used for

its conservation. Lcosystem resilience, homeostasis, and carrying cupacity. emphasizing the



need for sustainable ecosystem management. Strategics for in situ and ex situ conservation.,
nature reserves, and the significance of India as a mega diverse nation.

Unit 3: Environmental Pollution, Waste Management, and Sustainable Development
Various types of environmental pollution, including air, water, noise, soil. and marine
pollution, and their impacts on businesses and communitics. Causes of pollution, such as
global climate change, ozone layer depletion, the greenhouse elfeet, and acid rain. with o
particular focus on pollution episodes  in  India. Importance  of  adopting  cleanc
technologies:  Solid — waste management: Natural and  man- made disasters.  thewr

management, and the role ol businesses in mitigating disaster impacts

Unit 4: Social Issues, Legislation, and Practical Applications

Dynamic interactions between society and the enyironment, with a focus on sustainable
development and environmental ethics. Role of businesses in achieving  sustainable
development goals und promoting responsible consumption. Overview ol key
environmental legislation and the judiciary's role in environmental protection, including the
Water (Prevention and Control of Pollution) Act of 1974, the Fnvironment (Protection) Act
of 1986, and the Air (Prevention and Control of Pollution) Act of 1981, I:nvironmental
justice.  environmental refugees, and the resettlement and rehabilicuion of affected
populations: Fcological cconomies, human population growth, and demographic changes in
India.

Readings:

Text Books (Latest Editions):
I Poonia, M.P. Environmental Stuudies (3 ed.), Khanna Book Publishing € o,
2. Bharucha. E. Texthook of Environmental Studies (39 ¢d.) Orient Blackswan Privae
L.td.
3. Dave, D.. & Katewa. S. S. Text Book of Environmental Studics. Cengage 1.earning
India Pyt [ud.

4. Rajagopalan. R. Environmental studies: from crisis (o cure (B0 ed. ). Oxtord Universi
Press.

o

Miller, G.T. & Spoolman S. Living in the Environment. (200 ¢d ). Cengage.

6. Basu, M., & Xavier Savarimuthu. S. J. Fundamenials of environmental studics.
Cambridge University Press.

7. Roy. M. G Sustainable Development: Enviconment, Fuerey and Water Resources.
Ane Books.

8. Pritwani, K. Sustuinability of business in the context of envirommental management.
CRC Press.

9. Wright, R.T. & Boorse. D.F. Environmental Science: Toward .1 Sustainable Future (130

edl). Pearson.

References Web links:



Course Outcome(s):

Explore the basic environmental coneepts and issues relevant 1o the business and
management field,

Recognize  the interdependence  between environmental - processes and - socio-
cconomic dynamics,

Determine the role of business decisions, policies. and actions in minimizing
environmental degradation,

Identify possible solutions 1o curb environmental problems caused by managerial
actions.

Develop skills 10 address immediate environmental concerns through  changes i
business operations. policies, and decisions




Bridge Course in Mathematics for BCA Program

Semester-1  Paper Code: 0122307 Paper Title: Basic Mathematics

MaxMarks-100 1E-25 UE-75 Passing Marks(UE)-25

(Qualify Paper: Only for the students of Non-Mathematies or Non-

Computer Science background)

Contents Modules-

19
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4,

Differential and Integral  Calculus: Continuity and ditferentiabihity, derivatine  of
composite functions, chain rule, derivatives of inverse trigonometric functions, derivative of
implicit function. Coneepts of exponential, logarithmic functions. Derivatives of log. x and
ev . Logarithmic differentiation. Derivative of functions expressed in parametric lorms.
Second order derivatives, Rolle’s and Lagrange’s Mean Value Theorems (without proot) and
their geometric interpretations. Applications of Derivatives:  Applications of deris atives:
Rate of change, increasing/decreasing functions, Tangents and Normals, approsimation,
maxima and minima (first derivative test motivated geometrically and sceond derivative test
given as a provable tool). Simple problems (that illustrate basic principles and understanding
of the subject as well as real-life situations), Integration as inverse process of differentiation.
Integration of a variety of functions by substitution. by partial fractions and by parts, only
simple integrals. Definite integrals as a limit of a sum, Fundamental Theorem of Caleulus
(without proof). Basic properties of definite mtegrals and evaluation ot definite integrals.
Applications of the Intearals: Applications in finding the arca unde simple curyves.
especially lines, arcs of circles/parabolas/ellipses (in standard form only). arca between the

two above said curves (the region should be clearly identifiable).

Complex Numbers: Need for complex numbers, especially 1, to be motivated by inability
to solve every quadratic equation. Brief deseription of algebraic propertics of° complex
numbers. Argand plane and polar representation of complex numbers. Statement of
Fundamental Theorem of Algebra, solution of quadratic equations in the complex number

system, Squarce-root of a Complex number 03

Differential Equations: Definition, order and degree, general and particular solutions ol a

differential equation, Formation of differential equation whose genceral solution is given,

Analytical Geometry: Bricl recall of 2-D from carlier clusses. shitting of origm. Slope of 4
line and angle between two lines. Various forms of equations of u line' parallel 1o axes.
point-slope form, slope-intereept form., two-point form, intercepts form and normal form.
General equation of a line. Equation of family of lines passing through the point of

intersection of two lines. Distance of a point from a line.

Mathematical Reasoning: Mathematically acceptable  statements. Connecting  words
phrases - consolidating the understanding of il and only il (necessary and suflicient)

condition™, “implies™, “and or™, “implied by™, “and”, “or”. “there exists™ and their use



through variety of examples related 1o real life and Mathematies, Validing the statements

mvolving  the conneeting words - difference between contradiction,  converse and
contrapositive.

0. Probability & Statisties: Basic statistical concepts, qualitative and quanticitive  data,
Classification of data, Construction of frequency distribution, stem and leafl” display.
Graphical presentation of data -histograms and cumulative frequeney curves. Measure of
central tendency  Arithmetic mean, median and mode  their properties. Partition s alucs
quartiles, deciles and pereentiles. Basic terminologyv-random experiment, sample space,
event. mutually exclusive events. equally likely events. Detinition of probability  Classical.
empirical and axiomatic approaches. Addition rule for two events. Independence of ey ents.
conditional probability, Multiplication rule for two events. Definition ol u random variable

diserete and continuous random variables
References:

L. G.B. Thomas, M.D. Weir, J.R. ass. Thomas® Caleulus, Pearson Publication,

2. R.G. Bartle, D.R. Sherbert. Introduction to Real Analysis, Wiley Publication.

3. 1P Singh. Discrete Mathematics for Under graduates, Anc Books. 2014,

4. PB. Bhawacharya, S..K. Jain. S.R. Nagpaul, First Course in Lincar Algebra. Wiley. 1983,

5. G. Hadley, Lincar Algebra, Narosa Publishing, 1992.

6. Dennis G. Zill and Pawick D). Shanahan. A First Course in Complex Analysis with
Applications, Jones and Bartlett publishers Sudbury, Massachusetts

7. S. Ponnusamy. Foundations of Complex Analysis. Norasa publishers,

8. Erwin Kreyszig. Advanced engineering mathematics, Wiley India (1) 1id. John Wiley &
sons.

9. Basic Statisties  Agarwal 3.1, New age international, 6th edition, 2013

10, Larl AL Coddington. An Introduction to Ordinary Diflerential Iquations. prenticel Tull.

IL.S.G. Deo, V. Lakshmikantham.V. Raghavendra; Textbook of Ordinary  Differential
Equations. Second Edition, Tata McGraw-Hill Education Pvt. 1 .td.

12, Apostol, T.. Mathematical Analysis. Addison-Wesley, 2nd Edition, 197

[3. Mathematical Statistics. J. N. Kapur & 11. C. Saxena.

I4. Probability and Statistics lor Engineers. Irwin Miller & John | Freund.

I5. Elements of Probability and Statistics. A. P. Baisnab & M. Jas.

16. Statistics. Schaum’s Outlines. M. R. Spicgel & 1. J. Stephens,

1 7. Probability and Statisties, Schaum’s Outlines. M. R. Spicgel. J. J. Schiller, R, A. Srinimasan,

18.
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Pearson Education, India.

Reference Books:
1. Andrew S Tanenbaum, Modern Operating Systems, Third Lidinon, Prentice Hall
India.
2. Sumitabha Das, UNIX Concepts and Applications, 4th Edition. Tata McGraw-Hill,

Course Outcomes (COs):
At the end of the course. students will be able to:
COl: Explain the fundamentals of the operating system.
CO2: Comprehend multithreaded programming, CPU scheduling. process management.
process synchronization, memory, deadlocks, and storage management.
CO3: Compare the performance of CPU scheduling algorithms CO-: Idenufy the features off
1/0 and File handling methods.

Operating Systems LAB

List of experiments

1. Write C program to simulate the FCFS CPU Scheduling algorithm,

2. Write C program to simulate the SIF CPU Scheduling algorithm.

3. Write C program to simulate the Round Robin CPU Scheduling algorithm,
4. Write a C program to simulate Bankers Algorithm for Deadlock Avoidanee.

5. Write a C program to implement the Producer - Consumer problem using semaphores,

6. Write a C program to illustrate the IPC mechanism using Pipes.

7. Write a C program to illustrate the IPC mechanism using FIFOs

8. Write a C program to simulate Paging memory management technique.

9. Write a C program to simulate Scgmentation memory management technigue.

10. Write a C program to simulate the Best Fit contiguous memory allocation weehnigue.

1. Write a C program to simulate the First Fit contiguous memory allocation technigue.

12. Write a C program to simulate the concept of Dining-Philosophers problem,

13. Write a C program to simulate the MV algorithm.

14. Write a C program to implement FIFO page replacement technique.

15. Write a C program to write a C program for implementing sequential file allocation
method.

Course Outcomes (COs):

COl: To implement scheduling of algorithms.
C02: Understanding the coneept of eritical seetion problems. CO3: Coneepts of file
allocation of [rames,

CO4: Concept of Page replacement algorithms.



Object Oriented Programming using Jav:

AEC-1 Object Oriented Programming using Java 3014 5 Credits
0222304

Course Objectives

COL: To introduce the object oriented programming system coneepls
CO2: To introduce syntax and semantics of Java programming languae
CO3: To develop modular programs using Java

CO4: To setup JDK environment to create, debug and run Java programs

Prevequisite: Knowledge of Problem Solving Techniques using ¢ programming language
Course Content:

UNIT I:

Fundamentals of Object Oriented Programming: Basic Concepls of Object Oriented
Programming (OOP). Benetits and Applications of QOP,

Java Evolution: Java Features, Difference between Java, Cand C- . Javaand Internet. Java
Environment.

Overview of Java Language: Introduction to Simple Java Program. Use ofComments and
Math function. Application of two classes. Java Program Structure. Java Tokens and
statements, Implementing Java programAnd JVM, Command I.ine Arguments.

Text Book 1: Chapters 1.2 and 3.

UNIT II:

Constants, Variables and Data Types: Constants. Variables, Data Tvpes. Declaration of
Variables, Giving values to Variables. Symbolic Constants, Typecasting.

Operators & Fxpressions: Arithmetic operators, Relational operators. | ogical operators.
Assignment operators, Increment & Decrement operators, conditional operators. Bitwise
operators, Arithmetic  Lxpressions, Evaluation of Expressions. Type Conversions in
Expressions, Operator Precedence & Associativity.

Decision Making, Branching & Looping: Decision Making with ControlStatements,
Looping statements. Jump in loops, Labelled loops.

Text Book 1: Chapters 4. 5.6, and 7.

UNIT I

Classes, Objects and Methods: Deiining Class, Methods  Declaration.C onstructors.
Mecthods Overloading, Overriding Mcthods, Inheritance

Arrays, Strings and Vectors: 1D arays, Creating an Array, 2D arrays. Strings.
Veetors, Wrapper Classes, Enumerated Types

Inheritance: Delining, extending classes, and Implementing  Interfuces. Muluple
inheritance and polymorphism.

Text Book I: Chapters 8,9, and 10.
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9.

10.

I1.

UNIT 1V:

Packages: Basics of packages. System  packages. Creating and  a cossiepachiages.,
Creating user defined packages. Adding class 1o a pickage,

Exception Handling: Using the main keywords of exeeption handling: wry. catch.throw.,
throws and finally; Nested try. Multiple catch statements. Creating user defined exeeptions

Text Book 1: Chapters 11 & 13.

Text Books

L. Balaguruswamy 1. (2023). Programming with JAVA: A Primer. 7th edition. India:
McGraw Hill Education
2. Schildt, 1. (2022). Java: The Complete Reference. 12th edition N Gra 1111
Education.
Reference Books
I~ Aruncsh Goyal. The Essentials of JAVA. Khanna Book Publishing '('mnp;m_\' Private
Limited, 2012,

2. Tanweer Alam. Core JAVA. Khanna Book Publishing Company Peivate 1 uted. 2015,
3. Y. Daniel Liang, Introduction to Java Programming, 7th Ldition. Pearson, 200X,
4. S. Malhotra and S. Choudhary, Programming in Java. 2nd LEdition. OxfordUniy ersity

Ptass, 2014,

Web Resources

Lo btps: wavw w 3schoals vor s |
2, Iy 1 .
3. TR T (R Y Pl ae m pae22 os47? Preyics

List of Practical:
Write a program to read two numbers from user and print their product.
Write a program to print the square of a number passed through comuund hne arguments
Write a program to send the name and surname of a student through command line
arguments and print a welcome message for the student.
Write a java program 10 find the largest number out of n natural nambers,
Write a java program to (ind the Fibonacci series & Factorial of a number using recursive
and non recursive functions.
Write a java program to multiply two given matrices.
Write a Java program for sorting a given list of names in ascending order.
Write a Java program that checks whether « gnen string s o palindrome or not
EX:MADAM is a palindrome.
Write a java program to read n number of values in an array and display 1tin reyerse order.
Write a Java program to perform mathematical operations. Create a class called AddSub
with methods 10 add and subtract. Create another class calledMulis that extends from
AddSub class to use the member data of the superclass. MulDiv should have methods o
multiply and divide A main function should access the methods and perform  the
mathematical operations.
Create a JAVA class called Student with the follow ing details as variables within n

J2



16.

18.
19.

a. USNUNAMIEE BRANCIL, PHONLE, PERCENTAGE
b. Write a JAVA program to create n Student objects and print the USN Nuame. Branch.
Phone. and pereentage of these objects with suitable headings.

. Write a Java program that displays the number of characters, lines and words in a text.
- Write a Java program to create a class called Shape with methods called getPerimeter() and

getArea().  Create a subelass called Cirele that  overrides  the getPerimeter()  and
getArea() methods to caleulate the arca and perimeter of a circle.,

- Write a Java program to create a class Employee with a method called calculateSalury()

Create two  subclasses Manager and Programmer. In cuch subcliss. override the
saleulateSalary() method to caleulate and return the salary based on their specitic roles,

- Write a Java program using an interface called *Bank® han ing function “rate ol interest()’,

Implement this interface 10 create two separate bank classes “SBIT and "PNB™ w0 print
different rates of interest. Include additional member variables, constructors also in classes
*SBIMand *PNB’,

Write a Java package program for the class book and then import the data from the puckage
and display the result.

- Write a Java program for finding the cube of a number using a package for various data

types and then import it in another class and display the results.

Write a Java program for demonstrating the divide by zero exception handling.

Write a Java program that reads a list of integers [rom the user and throws an exeeption il
any numbers are duplicates.

- Create an exception subclass UnderAge, which prints “Under Age™ along with the age value

when an object of UnderAge class is printed in the cateh statement. Write a cliss
exceptionDemo in which the method test() throws UnderAge exception if the variable age
passed (o it as argument is less than 18, Write main() method also 1o show working ol the

program.

34



Web Technologics
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Web Technologics LLANE:2 P 2 Credits

Course Objectives

COl: To understand the coneepts and architecture of the World Wide Web. Markup
languages along with Cascading Style Sheets.
CO2: To understand the concepts of event handling and data v alidation mechanisms,

CO3: To understand the concepts of embedded dynamic seripting on clicnt and seryer

side Internet Programming and basic full stack web dey clopment.
CO4: To develop modern interactive web applications

Prerequisite:

I. Proficiency in at least one programming language, such us Python, Java, or (oo,
Understanding of programming concepts such as loops, conditionals. functions., and data
structures like arrays, lists.

2. Familiarity with object-oriented programming (OOP) principles. including  classes.

objects, inheritance, and polymorphism.

Course Content:

Unit I:

Introduction to HTMI.. history of HTML, Objective, basic Structures of HITNTLL Header
Tags. body tags. Paragraph Tags. Tags for FORM Creation, TABI I, FORM. TEXTARIEA,
SELECT, IMG, IFRAME FIELDSET. ANCIIOR.

Lists in IITML., Introduction to DIV tag, NAVBAR Design.

Introduction to CSS. types, Selectors, and Responsiveness of a web page.

Introduction to Bootstrap, downloads/linking, using classcs of Bootstrap. understanding the
Grid System in Bootstrap.

Introduction 10 www. Protocols and Programs. Applications and development ols, web
browsers. DNS. Wb hosting Provider. Sctting up of Windows | mux | mx web servers,
Web hosting in cloud. Types of Web Hosting.

Unit I1:

Introduction to JavaScript: Functions and Events, Document Object model traversing using
JavaScript. Output System in JavaSeripti.c. Alert, throughput. Input box. Console, Variables
and Arrays in JavaScript.Date and String handling in JavaScript.

Manipulating CSS through JavaScript: Form Validation like Required validator, length
validator, Pattern validator. Advanced JavaScript, Combining HTMI . CSS and JTavaScript
events and buttons, controlling your browser. Introduction 10 AJAX. Purpose, advantages
and disadvantages. AJAX based Web applications and alternatives of AJAN.

Introduction to XNIIL: uses, Key coneepts. DTD 8 schemas. NS NS and NST lemenis
and transforming with XSLT. Introduction to XIITMI .

JSON: Introduction to JSON, Kceys and Values, Types of Values, Arrays, Objects

—



Text Books

[ Laura Lemay. Mastering HITMI., CSS & Java Seript Web Publishing. BPB Publications.
2016

2. Thomas A. Powell, The Complete Reference HTML & €SS, Fitih I-dition. 2017

Reference Books
1. Silvio Moreto, Bootstrap 4 By Example, cbook. 2010.
2. Tanweer Alam, Web Teehnologies. Khanna Book Publishing, 2011,
Web Resources
WWw_javatpoint.com
www.w3schools.com

vl 19—

https:/ wwiw.geckstorgecks.org web-technology/

Practical list of Programs:

PART-A
[ Create your class time table using table tag.

19

4)
5)

6)
7)
3)
9)

Design a Webpage for your college containing description ol courses. department,
faculties, library cic. using list tags, href tags, and anchor tags.

Create web page using Frame with rows and columns where we will have header rame., lefi
[rame, right framc, and status bar frame. On clicking in the left frame. information should
be displayed in right frame.

Create Your Resume using HTML, use text. link. size. color and lists.

Create a Web Page of a super market using (internal CSS)

Use Inline CSS 1o format your resume that you have created.

Use External CSS 1o format your time table ereated.

Use all the €SS (inline. internal andexternal) toformat college web puge that vou haye
created.

PART - B

Write an HTML JavaScript page to create login page with validations.

Develop a Simple caleulator for addiction. subtraction. multiplication and division vperation
using JavaScript.

Use Regular Expressions for validations in Login Page using JavaScript.

Write a Program to retricve date from a text file and displaying it using AJAN.

Create XML file to store Student Information like Register Number, Name. Mobile Number.
DOB, and Email-Id.

Create a DTD for (0).

Create XMI. scheme for (0).

Create XSL file to convert XML file 1o XTITMI file.

Write a JavaScript program using Switeh case,

10) Write a JavaScript program using any 5 events.
1) Write a JavaScript program using built in JavaSeript objects.

12) Write program for populating values from JSON text. NG
13) Write a program to transform JSON text 1o a Ja aSceript object. i



Indian Constitution

VAC 0222306 Indian Constitution 21.:07:0 2 Credits

Course Content:

Unit 1: The Constitution - Introduction

. The History of the Making of the Indian Constitution

. Preamble and the Basie Structure. and its interpretation
. Fundamental Rights and Duties and their interpretation
. State Policy Principles

Unit 2: Union Government

. Structure of the Indian Union

. President  Role and Power

. Prime Minister and Council of Ministers
. Lok Sabha and Rajya Sabha

Unit 3: State Goyernment

. Governor  Role and Power
. Chief Minister and Council of Ministers
. State Sceretariat

Unit4: Local Administration

. District Administration

. Municipal Corporation

. Zila Panchayat

Unit S: Election Commission

a. Role and Functioning

b. Chicf Llection Commissioner
C. State Election Commission

Suggested Learning Resources:
I Ethics and Polities of the Indian Constitution by Rajeev Bhargava. Oxford University
Press, New Delhi, 2008
2. The Constitution of India by B.I.. Fadia Sahitya Bhawan: New edition (2017)
3. Introduction o the Constitution of India by DD Basu Lexis Nexis: Twenty- Third, 2018
edition

Suggested Software/Learning Websites:

a. https: www.constitution, org ‘cons/india/const. him!
b. hitp: waww. legislative.gov.in/constitution-of-india
G https://www.sci.gov.in/constitution

d. https: ‘wwiw.toppr.com/guides/civies/the-indian-constitution the constitution-ol-indiu



Cases

e  Rustom Cavasjee Cooper v, Union ol‘[ndi:n.(l(ﬂ()) L SCU2a8

monopoly. not a violation of fundamental right)

®  Mithilesh Garg v. Union of India. (1992) 1 SCC 168 : AIR 1992 & 22T (Right o carry

on business. not breached when it is liberalised)

¢ Chintamanrao v. The State of Madhya Pradesh, AIR 1951 SC | IX (scope of reasonable

restrictions in relation 10 (rade and occupation)

e Cooverjee B. Bharucha v, Excise Commissioner. Apmer, AIR 1954 SC 220 (the

reasonableness of the restriction imposed may depend upon the waure o the business

and prevailing conditions including public health and morality )

® T.B. Ibrahim v. Regional Transport Authority. Tanjore. AIR 1933 §( 79

® [llarman Singh v. RTA. Caleutta, AIR 1954 SC 190

©  Dwarka Prasad Laxmi Narain v. State of U.P., AIR 1954 SC 224

® Swte of Bombay v. RALD. Chamarbaugwala, AIR 1957 SC 6oy

¢ Parbhani Transport Coop. Society Lid. v. Regional Transport Authorin, Aurangabad,
AIR 1960 SC 801

¢ State of Bombay v. R, M. D. Chamarbaugwala, (1957) S.C.R. 874,

¢ G.K.Krishnan vs State of Tamil Nadu, 1975 SCC (1) 375
Automobile Transport (Rajasthan) Lid. Vs State of Rajasthan. A TR 1962 SC 1406

Course Outcome(s):
Upon completion of this course, students will be able o

L. Constitutional Iramework: Analyze the Indian Constitution's history. Preamble,
Fundamental Rights. and basic structure,

and the legislative bodies (Lok Sabha and Rajya Sabha).

3. State Government Mechanisms: Examine the powers of the Governor, Chief
Minister, and the State Secretariat,

4. Local Administration: Assess the functioning of local 2overnment bodies like
District Administration, Municipal Corporations, and Zila Panchavats,

5. Electoral Processes: Analyze the role of the Election Commission in conducting
free und fair elections.

6. Application ol Knowledge: Apply constitutional principles o conemporary

pohtical issues and evaluate governance effectiveness

State of Rajasthan . Mohan Lal Vyas, AIR 197] SC 2068 (contirmation of 4 private

2. Union Government Structure: Deseribe the roles of the President. Prime Minister,
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Probability and Statistics

CCO. 0322301 Probability and Statistics 3L:0T:0P 3 Credits

Course Objectives

COT: This course aims to make the students trained to handle randomness scientifically
using theory of probability.

CO2: This course intends 10 make the students able to represent the statistical data in a
systematic way and analyze it to draw meaninglul information trom them

CO3: Through plentiful examples and exercises. this course provides the students scope
to apply probabilistic and statistical techniques to deal with the real life problems.,

Course Content:

UNIT [:
Basic concepts ol Statistics. qualitative and quantitative data. classificaton ol dati.
construction of frequency distribution, diagrammatic representation ol data.

Measures of Central Tendeney: Arithmetic mean, median and mode  their properties
Measures of Dispersion: Range. mean deviation, quartile deviation. variance and standard
deviation.

UNIT II:
Covrelation: Delinttion, scatter diagram, types ot correlation, measures — Karl Pearson’s
correlation coetTicient and Spearman’s rank correlation coefficient.

Regression: Lincar regression-fitting by least square method and interpretation.

UNIT 1

Coneepts of probability: Experiment and sample space, events and operations with events,
probability of an event. basic probability rules. applications of probability rules. conditional
probability.

Random Variables: Discrete and continuous random variable, probability distribution ol a
random variable, probability mass function, probability density function, expectation and
variance of a random variable.

Standard Probability Distributions: Binomial probability distribution. Poisson probability
distribution. Normal probability distribution.

UNIT IV:

Sampling Distribution: Concept of Population and Sample. paramcter and statistic.
sampling distribution of sample mean and sample proportion.

Statistical Inference: Estimation and Hypothesis Testing (only concept).

Hypothesis Testing for a Single Population: Concept of a hypothesis testing, tests
involving a population mean and population proportion (7 test and trest). Chisquare test for
independence of attributes and goodness of fit.

)



Text Books

I Manish Sharma, Amit Gupta, The Practice of Business Statistics. Khanna Book

Publishing Company, 2010 (AICTE Recommended Textbook )

Das N. G., Statistical Mcthods. Combined Edition, Tata McGraw Hill, 2010,

Ross Sheldon M. Introduction to Probability and Statistics for [Fngimeers and

Scientists, 6™ Edition, Elsevier, 2021,

4. Miller Irwin and Miller Marylees, Mathematical Statistics  with \pplications,
Seventh Edition, Pearson Education, 2005

v 19

Reference Books

I.- Pal Nabendu and Sarkar Sahadeb. Statistics: Concepts and Applicitions. Sceond
Edition. PHI. 2013
Montgomery Douglas and Runger George C.. Applicd Statistics and Probability tor
Engincers, Wiley, 2016.
3. Reena Garg, Engineering Mathematics. Khanna Publishing House. 20244,

9

Web Resources
I. hups:/mptel.ac.in/courses/111106 112
2. http_s:/’nplgl._uc.in/cou[s_'qs_j’_l__l_l__I_QS()4l

Ly



Database Management Systems
CCO. 0322302 Database Management Systems JL:OTHP 5 Credits

Course Objectives
COl1: Understanding Core Concepts of DBMS CO2: Proficiency in Database Design and
SQL

CO3: Application of Advanced Database Techniques Prerequisite: Basic know ledge of Set
Theory.
Course Content:

UNIT [:

Introduction to Databases: Definition of Data. Database. and DI3NIS. Overview of

Database Applications, Advantages and Disadvantages of DBMS. Roles of Database Users
and Administrators

Data Modecls: Introduction to Data Models, Types of Data Models (1Hicrarehical. Network.

Relational, Object-oriented). Importance of Data Models in DI3MS

Database Design:Keys: Primary Key. Candidate Key, Super Key. Foreign Key, Composite
Key, Alternate Key, Unique Key, Surrogate Key,Constraints in a table: Primary Ky, Foreign
Key, Unique Key. NOT NULL, CHECK, Entity-Relationship (FR) Model.ntities and
Entity Sets. Atributes and Relationships,ER Diagrams,Key Constraints and Weak Fntity

Sets, Extended ER Features.Introduction to the Relational Model and Relationa! Schema

UNIT 1I:

Relational Algebra and Caleulus: Introduction to Relational Algebra,  Opcerations:
Sclection,  Projection,  Set Operations, Join  Operations, Division Tuple and  Domamn
Relational Caleulus

Structured Query Language (SQL.): SQI. Basics: DDI. and DMI. Aggregate Functions
(Min(). Max(). Sum(), Avg(). Count()). Logical operators (AND. OR. NOT). Predicates
(Like. Between, Alias. Distinet), Clauses(Group By, Having. Order by, top fimit). Inner
Join, Natural Join. FFull Outer Join, Left Outer Join, Right outer Join, I qui Join

Advanced SQL: Analytical queries. IHicrarchical querics, Recursive queries, Views.
Cursors. Stored Procedures and Functions, Packages, Triggers, Dynamic SQI.
Normalization and Database Design: Functional Dependencies: Armstrong's Axioms,
Definition, Properties (Rellexivity, Augmentation. Transitivity). Types (Trivial, Non-Trivial,
Partial and Full Functional Dependency). Closure of Functional Dependencies. Normal
FForms (INI, 2N, 3N, BONF). Denormalization.

UNIT I
Transaction Management: ACID Properties. Transactions and Schedules. Concurrent
Exceution of Transactions. Lock-Based Concurrency Control.  Performance ol Locking,

Yo



Transaction Support in SQI..Introduction to Crash Recovery, 2p1 ., Scrtalizability, and
Recoverability, Introduction to 1.ock Management, Dealing with Deadlocks

Database Storage and Indexing: Data on External Storage. File Organizations and
Indexing. Index Data Structures, Comparison of File Organizations,  Indexes and
Performance Tuning, Guidelines for Index Selection, Basic Examples of Index Selection

UNIT IV;

NoSQL Databases and Big Data: Introduction to NoSQL.. Data Models: Document, Key
value, Column family, Graph. Uses and Features of NO SQE document databases, CAP
theorem. BASE vy ACID. CRUD operations, MongoDB operators. Oven ow of Big Duta
Technologies: Hadoop, MongoDB. Cassandra.

Database Sccurity and Advanced Topics: Introduction 10 Datubise Seeurity, Access
Conurol. Discretionary Access Control, Introduction to Data Warchousing, OLAP, Data
Mining

Text Books

I. Raghu Ramakrishnan Johannes Gehrke, “Databasc Management Systems™. third
edition, McGraw - Hill, 2018 = _ o
2. Benjamin Rosenzweig, Tilena Rakhimov, “Oracle PL/SQL. by Example™, [(ifth

edition, Prentice Hall, 2015
Brad Dayley. “NoSQL. with MongoDB in 24 Hours™, Ist edition. Sams Publishing.
2024
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Reference Books

L. Korth. Silbertz. Sudarshan.”™ Database System Coneepts™ Seventh 1dition. MeGray -
HAL2019). R.P. Mahapatra, Govind Verma., “Database Management Systems™, Khanna
Publishing Housc, 2025,

Web Resources
. htps: ‘oracle-buse.com articles

R '3 t vy 11 nye

KA I X N 1 1 bt

hups: ashtomoracte comonds £ 100-1.0

List of Practicals:

L. Draw an IR Diagram of Registrar Office

2. Draw an FR Diagram of Hospital Management Systiem
3. Reduce The FR diagram in question no 1 mnto tables

4. Reduce the ER diagram of question no 2 into tables

Consider the following Schema Supplier(SID, Sname. branch, city. phone) Pary(PID,
Pname. color. price) Supplies(SID, PID. qty. date supplied)

DDI1. Commands -~
1. Create the above tables
2. Add a new attribute state in supplier table



'

Remove attribute city from supplier table

4. Maodity the data type of phone attribute

5. Change the name of attribute city to address

0. Change a table’s name, supplier to sup

7. Use truncate to delete the contents of supplies table

8. Remove the part table from database
DMI. Commands

I, Insertat Ieast 10 records in tables supplier, part and supplics

2. Show the contents in tables supplier, part and supplics

3. Find the name and city of all supplicrs

4. Find the name and phoneno of all suppliers who stay in *Delhi®
5. Find all distinet branches of supplicrs

6. Delete the record of the supplier whose SID is 204001

7. Delete all records of supplier table

oG

Delete all records of suppliers whose city starts with capital A,
9. Find the supplicr names which have *Ik” in any position
10. Find the supplicr name where "R is in the second position
I. Find the name ol supplier whose name starts with *V™ and ends with *\°
12. Change the city of all supplicrs to *“BOMBAY”
13. Change the city of supplicr *Vandana® to *Goa’
Queries with Constraints

1. Create the supplier table with Primary Key Constraint

2. Create supplies table with Foreign key Constraint

3. Create a part table with UNIQUE Constraint

4. Create supplier Table with Check Constraints

5. Create Supplier table with Default Constraint Querics on TCI.
6. Create Savepoints

7. Rollback to SavcePoints

8. Use Commit to save on Aggregate Functions:

1. Find the minimum, maximum, average and sum ol costs ol parts

2. Count the total number of parts present

3. Retrieve the average cost of all parts supplied by *Mike™ Queries on GROLU P BY.
HAVING AND ORDER BY Clauses

4. Display total price of parts of each color

5. Find the branch and the number of supplicrs in that branch for branches which haye more
than 2 supplicrs

6. Find all parts sorted by pname in ascending order and cost in descending order

7. Find the branch and the number of suppliers 1n that branch Quceries on Analytical.
Ilicrarchical, Recursive nature.

8. Find out the 3 highest carning employec details.

9. Which department has the highest number of employees with a salary above S80.000.
and what percentage of employees in that department have a salary above S80.000 3
10. Retrieve employee table details using the hicrarchy query and display that hicravchy path

starting from the top level indicating if it is a leal and there exists a cyele.



I'1. What is the average salary for employees in the top 2 departments with the highest
average salary. and what is the hicrarchy of departments and sub-departments for these top
2 departments?

12. Use recursion to retrieve the employee table and display the result in breadth first and
depth first order.

13. Write a recursive query to show the cquivalent of level, connect by root and
connect by path

14, Use recursion to retrieve the employee table and display the result in depth first order
showing id. parent id, level, root 1d. path and leaf.

Queries on Operators

¥

Find the pname. phoneno and cost of parts which have cost cqual to or greater than
200 and less than or equal 1o 600.

Find the sname |, SID and branch of suppliers who are in “local™ branch or “global”
branch

Find the pname, phoneno and cost of parts for which cost is between 200 and 600
Find the pname and color of parts . which has the word “NET™ unywhere in its
pname.

Find the PID and pname of parts with pname cither “NUT  or "BOILT”

List the suppliers who supplied parts on “13 may20007. “[2 JAN 20217 717 dee
2000

.10 Jan 2021°

Find all the distinet costs of parts

Join Operators

19

2

s

W T =

-—

Perform Inner join on two tables
Perform Natural Join on two tables
Perform Left Outer Join on tables
Perform Right Outer join on tables

Perform Full Outer Join on tables Set Theory Operators

Show the use of UNION operator with union compatibility
Show the use ol intersect operator with union compatibility
Show the use of minus operator with union compatibility

Find the cartesian product ol two tables

Queries on Set Theory Operators

19

‘s

‘N

List all parts exeept *"NUT™ and *BOLT” in ascending order ol costs
display all parts that have not been supplied so far

To display the supplier names who have supplied “green” part with cost 300 Rupees

AND “red” part with cost 400 Rupees.

To display the supplier names who have supplied “green” part with cost 300 Rupees
OR ‘red’ part with cost 400 Rupees.

To Display the name of suppliers who have supplicd all parts that are “red” in color

L/B



PL/SQL Programs

l.
2
3

P |

Write a P1/SQI. Code to add two numbers

Write a PL/SQL. code for Fibonacci series

Write a PL,SQL. Code for greatest of 3 numbers

Write a P1./SQI. code for arca and circumference of a circle

PL/SQL Programs on Cursors

Write a Program using CURSOR to display SID and city of ™ record of

supplicr
Write a program using cursors to display the SID and City of all supplicrs and then
print the count of supplicrs.

PL/SQL. Programs on Triggers, Procedures and Functions

o —

)

el -l

Write a Program using TRIGGER on UPDATI-

Write a command to Sce the effeet of trigger

Write a Program using PROCEDURE to inercase the cost by Rs. 1000 for part whose
PID is passed as an argument.

Write a procedure to update the city of an supplicr whose SID and city are passed as
arguments and the procedure returns the name of supplier whose city is updated.
Write a function to return the total number of suppliers

Werite a [unction to return the PID of part, for which the part name is passed

Write a function to {ind the sum total ol costs of all parts.

PL/SQIL. Programs on Implicit Cursors

3.

Insert a record using 2oROWTY PE
Write a code using "oNOTFOUND, %FOUND, “%ROWCOUNT

Write a code using "o TYPE

MongoDB Queries

1
5

wd

Create a collection and insert documents into it using insertOne() and mscertNany()
Select all documents in collection

IFind the count ol all suppliers

Find all records that have city — “Delhi’

Retricve all documents that have color equal to “red” or “green’

Retrieve all documents where part name is ‘P17 or price is less than 200.

Update the record of *Geeta” et ety “Bombay™and phoncno -~ 1223348
Delete all records where price is greater than 5000

Display only the name and city of the supplier

10. Sort all supplicrs on city and display only the first two records.

L//_
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Python Programming

SEC 0322303 Python Programming 20:071:4P 4 Credits

Course Objectives:

COL1: Develop modular Python programs.

CO2: Apply suitable Python programming constructs, built-in data structures using Python
libraries to solve a problem.

CO3: Understand basic Data visualization and File handling in Py thon.

Pre-requisites:
Understanding of Problem solving techniques using a programming lunguage und basic data
structures,

Course Content:

UNIT I

Introduction: History and Application areas of Python: Structure of” Python Program:
Identifiers and  Keywords: Operators and  Precedence; Basic Data I'vpes and ype
conversion;Statements and expressions; Input/Output statements,

Strings: Creating and Storing Strings, Built-in functions for strings; string operators, String
slicing and joining: Formatting Strings.

Control Flow Statements: Conditional Flow statements: Loop Control Statements: Nested
control Flow: continue and break statements, continue, Pass and exit.

UNIT 1I:

Functions: Built-In Functions, Function Definition and call: Scope and  [ifetime of
Variables, Default Parameters, Command Line Arguments: Lambda Functions: Assert
statement; Importing User defined module:

Mutable and Immutable objects: Lists, Tuples and Dictionaries: Conmonly used
Functions on Lists. Tuples and Dictionarics. Passing Lists. wples and Dictionaries as
arguments to functions. Using Math and Numpy module for list of integers and arrays.

UNIT L:

Files: Types of Files: Creating, Reading and writing on Text and Binary Files:The
Pickle Module, Reading and Writing CSV Files. Reading and writing of esv and JSON files.
Exception Handling: Try-except-clse-finally block, raise statement. hicrarchy of
exceptions, adding exceptions.

Data visualization: Plotting various 2D and 3D graphics; Histogram: Pi charts: Sine and
Cosine curves.

Text Books:

Venkatesh, Nagaraju Y. Inroduction to Python Programming, Khanna Publishing House.
202,

Jeeva Jose, Introduction to Computing & Problem Solving With PYTHON. Khanna
Publishing House. 2023,

Sheetal Taneja & Naveen kumar: Python Prograi Modular approach A Modular




approach with Graphies. Database, Mobile and Web applications. Peaison, 2017,
Reference Books:

:)J !J

Think  Python. by  Allen  Downey, 2 nd  ediion. 2015,

O'Reilly.  htps: “drive.google.com file d Ip9PulodSUNnQrOY-Q 112 pIyeMiSelg
View

An introduction to Python for absolute beginners. by Bob Dow ling, Cambridge Uiy,
Introduction o Computation and Programming using Python. by John Guttag, 2 nd
edition, 2016, PHI [ndia.

Web Resources:

1

2

https://www.learnpython.org,

o

https://www.w3schools.com/python/default.asp

Practical List:

L
2

=~
D

w

Write a program to find whether a number is a prime number.
Write a program to print m raise to power n, where m and n are read (rom the user.
Write a program having a parameterised function that returns True or False depending
on whether the parameter passed is even or odd.
Write a program to print the summation of the following series upto n
terms:1-213-4+5- 617 n
. Write a menu driven program to perform the following operations on strings using string
built in functions.

a. Find the frequency of a character in a string.

b. Replace a character by another character in a string,

¢. Remove the first occurrence ol a character from a string.

d. Remove all occurrences of a character from a string.

. Write a program that accepts two strings and returns the indices of all the occurrences of

the second string in the first string as a list. 1f the second string is not present in the first
string, then it should return -1

. Using Numpy module write menu driven program to do [ollowing

a. Create an array filled with I's,
b. Find maximum and minimum values [rom an array
¢. Dot product of' 2 arrays.

d. Reshape a 1-D array to 2-D array.

- Write a function that takes a sentence as input from the user and caleulates the frequency

9

. Write a function that reads a file filel and copies only alternative lines to another file file?.

of cach letter. Use a variable ot dictionary type to maintain the count.
Consider a tuple tl (1.2.5.7.92.40.8.10). Write a program 1o perfoim following
operations:
a. Print contents of th in 2 separate lines such that half values come on one line and other
halt in the next line.
b. Printall even values ot'tl as another tuple 2.
¢. Concatenate a tuple 12 (11,13,15) withtl.

d. Return maximum and minimum value from tl..

Alternative lines copied should be the odd numbered lines.

. Write a Python program to handle a ZeroDivisionlirror exception when dividing a number



by zcro.

- Write a program that reads u list of integers from the user and throws an exeeption il any

numbers are duplicates.

- Write a program that makes use of @ function o display sine. cosme. polynomial and

exponential curves.

- Take as input in the months and profits made by a company ABC over a vear. Represent

this data using a line plot. Generated line plot must include X axis label name  Month
Number and Y axis label name - Total profit.



Software Engineering

CCO 0322304 Software Engineering 3:0T4P 3 Credits

Course Objectives

COL: To Acquire a comprehensive understanding of the software development lifeeyele
and its application in contemporary software engineering practices.

CO2: To Develop proficiency in project management methodologies and strategie
decision- making for successful soltware project execution.

CO3: To Master the art ol software design, development, and testing to produce robust and

cfficient soltware solutions.
Prerequisites: Basic understand of Software, Applications, Programming fundamentals.
Course Content:

UNIT I

The evolving role of software, changing nature of software, layered technology. a process
framework, Process models: The waterfall model. incremental process models. ¢volutionary
process models. the unified process.

Agile software development: Agility Principles, Agile methods, Plan-driven and agile
development, Extreme programming, Scrum, A Tool Set for the Agile Process.

UNIT II:

Software Requirements Engineering: Functional and non-functionul requirements. the
software requirements document, Requirements specilication, Requirements enginecring
processes, Requirements elicitation and analysis. Requirements validation, Requirements
management.

Risk management: Reactive Vs proactive risk strategies. soltware risks. risk identification.
risk projection, risk refinement. RMMNL RMMM plan,

Project planning- Software pricing, Plan-driven development. Project scheduling, Agile
planning, Estimation techniques.

UNIT I

Design: Design process and design quality, design concepts, the design model, soltwire
architecture, data design, architectural design, Basic structural modeling. cluss diagrams.
scequence diagrams, collaboration diagrams, use case diagrams, component diagrams.
Testing Strategices: A strategic approach o soltware (esting, test strategies for conyventional
software. black-box and white-box testing, validation testing, system testing. the art of
debugging.

Product metrics: Soltware quality, mcetries for analysis model. metries tor design model.

metrics for source code. metries for testing, metries forAmminienang



UNIT IV

Quality Management: Quality concepls. software quality assurance. soflware reviews,
formal technical reviews, statistical software quality assurance. soltware reliability.

Release Management: Release planning, development and build plans, releuse strategices.
risk management, and post-deployment monitoring.

Product Sustenance: Maintenance, updates, End of life, migration strategies.

Text Books
I. Software Lnginecring, N.S. Gill. Khanna Publishing louse, 2023 (AICTL

Recommended Textbook)

2. Software Engineering, lan Somerville, 9th edition, Pearson education.
3. Software Engincering A practitioner’s Approach. Sth cdition. Roger S Pressman,

Bruce
R. Maxim. McGraw Hill Education. 2015.
Reference Books

1. Stephen Schach. Software Engincering 7th ed, McGraw-11ill. 2007
2. Software Engincering: Principles and Practice Hans van VI




Basics of Data Analytics using Spreadsheet

DSE Basics of Data Analytics using H.:014P 3 Credits
0322305 Spreadsheet

Course Objectives

COI: Understand the basies of data analytics and its applications.

CO2: Develop proficieney in using spreadshect software for data nnipulation and analy sis,

CO3: Build and use spreadsheet models for decision making & Communicate data msights
effectively

Prerequisite:  Knowledge on basics of mathematical &  Statistical coneepls such as

arithmetic. percentages, averages, and basic algebra.

Course Content:

UNIT It Introduction to Data Analytics

Understanding data and its types (structured, unstructured, semi-structured )-What is Data
Analytics- Types of data Analytics-Importance of Data Analyties- Applications of Data
Analytics.

UNIT II: Data, Ethics, and Industry: Case Studies

Data Collection Mcthods - Different Data Sources & [ormal - Data Cleaning  and
Transtormation - Iandling Missing Data and Outliers. - Ethical considerations in data
analytics. - Real-world Applications of Data Analytics- Industry -specific applications
(finance, marketing, operations) - Case Study

Note: Case study is for discussion not to be considered for evaluation,

Text Books

I “Beginner's Guide for Data Analysis using R Prograniming™ by feeva Jose. Khanna
Publishing [House, 2024,
“Data Analytics™ by V.K. Jain, Khanna Book Publishing Company, 20244,

o

3. “Excel Data Analysis For Dummies" by Stephen .. Nelson and 1. C. Nelson. John
Wiley & Sons: 3rd edition. 2016
4. "Data Analysis Using Microsofl Fxcel” by Michael R. Middlcton. Thomson. Brooks
Cole, 3rd edition . 2004
Reference Books
L. "Exceel 2019 Bible" by Michael Alexander. Richard Kusleika. and John Walkenbach.
John Wiley & Sons. 25 Sept 2018 r\l

"Spreadsheet Modeling and Decision Analysis: A Practical Introduction 1o Business

19

Analyties” by CITT Ragsdale, Cegage lcarning asia pet. 2015

3. "Mastering Excel™ by WebTech Solutions. Khanna Publishing House. 2024,



Basics of Data Analviics using Spreadshect: Lab Pravs son T i
PART A: Understanding and Desceribing the Data

Introduction to Excel and Basic Functions
L. Getting started with Exeel: Workbook, Worksheet. Cells. and Runges
2. Data entry and basic formatting techniques
3. Using basic arithmetic functions: SUM, AVERAGE., MIN. MAX. ROUND
4. Introduction to cell referencing: relative, absolute, and mixed

Data Importing and Pre-processing
L. Importing data frem various sources (CSV. text files. web duta)
2. Data cleaning: removing duplicates, handling missing data, and standardizing
formats
3. Data transformation: text-to-columns. data validation techniques
4. Using the "Find & Replace" and "Text Functions" QP RICH T,
MID, CONCATENATE)

Descriptive Statistics Using Excel

I Caleulating measures of central wendency: mean. median, mode

2. Computing measures ol dispersion: range. variance, standard dey sation
3. Creating and interpreting frequency distributions and histograms
4. Using Excel's "Data Analysis Toolpak" for basic statistical analysis PART- B:

Beyond the Basies: Visualizing and Communicating Data

Advanced Spreadsheet Funetions
I, Using logical functions: 1I, AND, OR, IFI:RROR
2. Lookup and reference functions: VELOOKUP, HLOOKUP, INDENX. MATCI
3. Dataaggregation techniques: SUMIFS, COUNTIEFS, AVERAGIHIES
4. Text tunctions for data manipulation: TRIM, CLEAN, TENT, RIGH I TRIT. MNID

Data Visualization Techniques

L. Creating various chact types: bar. line, pic. scatter

2. Advanced charting technigues: combo charts. dual-axis chatts

3. Datavisualization best practices: choosing the right chart, tommating, and sty ling
Creating and customizing PivotTables and Pivot Charts

=

Dashboard Creation
L. Introduction to dashboards: concepts and components

2. Using PivotTables and Pivot Charts for dashboard elements
3. Applymg conditional formatting for dynamic visual cues
4. Creating interactive dashboards with slicers and timeline.




Feature Engineering
DSE 0322306 Feature Engineering LG 4P 3 Credits

Prerequisite: Basic knowledge of data analytics/machine learning and familiarity with any
programming lunguage.

Course Content:
UNIT I: Introduction to Feature Enginecring

Introduction o Data and Features: Importance of Features in Macline Learming. Data types
and features: Numerical. Categorical, Ordinal, Discrete. Continuous. Interval and
Ratio.Basic Feature Preprocessing: Handling Missing Data, Data Cleaning. Feature Scaling.
Normalization, and Transformation.

UNTIT I: Feature Engineering Techniques

Technigues for Numerical Data: Binning and Discretization, Polynomial and Interaction
Features. Categorical Data Techniques: One Hot Encoding. Label Encoding. Feature
extraction vs. feature selection, Steps in feature selection. Feature Sclection Methods: Filter.
Wrapper, and Hybrid. Feature Reduction: Introduction and application of" Principal
Components Analysis.

Text Books
. MLC. Trivedi. Data Science and Data Analytics Using Pythoa Programming, Khanna
Publishing House, 2024,

19

Zheng, Alice, & Casari. Amanda. (2018). Feature engineering for machine learning:
Principles and techniques for data scientists. O'Reilly Media, Inc.

3. Kalita, J. K., Bhattacharyya, D. K., & Roy. S. (2023). Fundamentals of Data Science.
Theory and Practice. Elsevier. ISBN-13: 9780323917780,

Reference Books:
1. Duda, R. O., IHart, P. 5., Stork, D (2007). Pattern classificaton (21-d). John Wiley &
Sons, ISBN-13: 978-8126511167.

N. Bhaskar, Vasundhara. Machine Learning. Khanna Publishing 1louse, 2024,

1o

o

M.C. Trivedi. Deep Tearning and Neural Network MC Trivedi. Khanna Publishing
House, 2024,

4. Ng. Andrew. (2018). Machine learning yearning (Draft, MIT Licensed) Gl Tub. 1ISBN-
10: 199957950X., ISBN-13: 978-1999579500.

Han, Jiawei, Kamber, Micheline, & Pei. Jian. (2011). Data mining: Concepts and

techniques (3rd ¢d.). Morgan Kaufinann Publishers. ISBN 978-012381479 ]

‘N

6. Tan. Pang-Ning, Steinbach, Michael. Karpaine, Anuj. & K Nipi, (20210).

LA



Introduction to data mining (2nd ed.). Pearson. ISBN O78-935149 1047,

7. Provost, Foster, & Faweett. Tom. (2013). Data science [or business: What vou need to
know about data mining and data-analytic thinking. O'Reilly Media. Ine.

8. Galli, Soledad. (2020). Python feature engineering cookbook: Over 70 recipes for
creating. engineering, and transforming features to build machine lcarming  models,
Packt Publishing, Limited.

9. Nielsen, Aileen. (2019). Practical time series analysis: Prediction with statisties and
machine learning. O'Reilly Media.

10. Rajiv Chopra, Deep Learning. Khanna Publishing Housc, 2024,

I Jeeva Jose, Machine ©earning, Khanna Publishing House. 202:4.

12. Chollet. Frangois. (2017). Deep learnmg with Python. Manning Publications. IS\
9781617294433,

Course Qutcomes

COT: Understand the importance of features in machine learning and difterentiate between
various types of data and features (structured vs. unstructured. categorical, numerical,
text, and date-time).

CO2: Apply basic feature preprocessing techniques such as handling missing data. data
cleaning. and feature scaling and normalization.

CO3: Implement feature engineering techniques for numerical dat. including binning.
diseretization, polynomial and interaction features. and log transformation,

CO4: Utilize categorical data techniques, such as one-hot encoding and label encoding. and
understand feature sclection methods, including filter and wrapper methods.,

COS5: Perform feature transformation using techniques like Principal Component \nalysis

(PCAY and understand its application in machine learing.

LAB: Feature Engineering Laboratory Prerequisite:

Knowledge of Python Programming language
LAB Experiments
The lab experiments can be implemented in Python using relevant libraries such as numpy,
pandas. sklearn. nltk, matplotlib, and scaborn. Kaggle datascls. public repositories (e, UCH,
Machine Learning cte.). or gencrated datasets can be used for conducting  the
experiments. Experiments may be conducted on numerical. image. or time series datiasets,

Suggested list of Experiments (not limited to):

L. Handle missing values in column(s) of a dataset. For example. (il missing values with the

Y
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8.

9.

10.
11.
12,
13.
14,
15

16.
1'%
18.
19.
20.

Cou
COl

02

CO%

CO+:

mean/median/mode of the columns such as "Age’, “Height™, *Weight™, *Grade® for a dataset,
Clean a dataset by identifying and removing invalid data entrics. For example. a dataset
having columns "Name', *Gender” and ‘Age' where 'Name' contains ‘imvalid data’,

Scale numerical features using Min-Max normalization for a dataset with columns like
“Height', *Weight '

Perform exploratory data analysis and visualize data distributions using histograms and
boxplots.

Compute and visualize the correlation matrix of a dataset w ith 2 or more colwmns,

Bin numerical data into diserete intervals for a dataset with a column containing numerical
valucs.

Create polynomial and interaction features from numerical data in o dataset with two
columns,

Apply logarithmic transformation to skewed numerical features in a dataset with column
‘Distance’.

Perform one-hot encoding on categorical features in a dataset with colunm ‘Category’
containing categorical values. The distinet values in the Category feature are |Good. Better,
Best] and Gender [Male, Female).

Preprocess text data (tokenization) for a dataset with a column “Text.

Preprocess text data (stemming) for a dataset with a column "Text'.

Preprocess text data (lemmatization) for a dataset with a column "Toxt'.

Convert text data into a Bag-of-Words representation for a dataset with a column 'Text'.
Apply TE-IDF transformation to text data for a column "Text'.

Perform image augmentation (resizing, normalization. rotation. translation) for a set
ofimages.

Perform image augmentation resizing for a sct of images.

Perform image augmentation normalization for a set ol images.

Perform image augmentation rotation for a set of images.

Perform image augmentation translation for a set of images.

Decompose a time series into trend. scasonal. and residual components for a dataset witha
column "TimeSeries',

. Perform Principal Component Analysis (PCA) on a dataset and visualize the first

twoprincipal components,

rs¢ Qutcomes

: Demonstrate proficiency in handling and preprocessing missing  data. including
fillingmissing values and cleaning invalid data entrics.

Apply feature scaling techniques, such as Min-Max normalization. and perform exploratory
data analysis through data visualization methods like histograms and boxplots.

Implement feature engincering techniques, including binning. polynomial leature creation,
and logarithmic transformations on numerical data.

Perform text data preprocessing tasks, such as tokenization. stemming, feiimatization.and
apply TE-IDF and Bag-ol-Words translormations.

COS: Apply image and time serics data augmentation and decomposition technigues to enhanee

and analyze image and time series data.

SE



ANY ONE OF THE VALUE ADDED COURSE Conducted by the College/Institution

Yoga and Physical fitness/Sports Management/NCC/NSS/Disaster Management

VAC Yoga and Physical fitness OL:01:4pP 2 Credits

0322307 /Sports Management/NCC/NSS/Disaster
Management

Note: All the theoretical contents shall be delivered through the practical wor kshop
mode only. No class room teaching is encour aged in this course.

Yoga course is designed to provide students with a comprehensive understanding, of
physical fitness, wellness, and nutrition. This course explores the meaning and importance of
yoga in the modern era, the role of sports in maintaining physical titness. and the yvarious
components ol physical wellness. Students will also Tearn about the significance of nutrition
and weight management, equipping them with the knowledge 10 promote a healthy and
balanced lifestyle. Through this course, students will gain insights into the holistic approach
to health and well- being.

Course Objective(s):
Understand yoga's significance and its practical applications lor holistic well-being,
Explore subtle encrgy systems and their role in enhancing health through yogic practices.
Examine various paths of yoga to foster self=realization and spiritual arowth.
Master the Eight Limbs of Yoga for physical, mental, and spiritual harmony.

Apply yogic principles to manage psycho-somatic ailments and promole resilicnce.

Course Content:

Unit-1
e Yogu: Mcaning and definition
Importance of yoga in 2 1st century
Introduction to Yogic Anatomy and Physiology
Yoga & sports. Yoga for healthy lifestyle
Types ol Yoga: - Hatha yaga, laya yoga, mantra yoga.
bhakti yoga, karma yoga. jnana yoga. raj yoga

Study of Chakras. Koshas., Pranas. Nadis. Gunas. Vayus and its application in Yogic
practices.

e Ashtang Yoga: - Yama. niyama, asana, pranayama. Pratyahar, dharna. dhyvan
Samadhi

: Benelits, Utilities & their psychological impact on body and mind. According 10
yoga concept of normality in modern psychology. concept of I)LI\UHIIH\ &l

devclopment, yogic management of psycho-somatic ailmentse—Leagiration. anxiety,




Unit- 2

L
Unit -3
[ ]

Unit-4;
L ]
®

depression

Sports for Physical Fitness: Meaning and definition

Physical Activity Concept. Benefits of Participation in Phy sical AcUn ities
Components and Significance of Physical Fitness -Health, Skill and Cosmetie
Fitness

Types of Physical Activities Walking. Jogging. Running, Calisthenics. Rope
Skipping. Cycling, Swimming, Circuit Training. Weight training. Ady enture Sports
Principles of Physical Fitness, Warming Up, Conditioning. Cooling Down. Methods
o Develop and Measure Health and Skill related components ol Physical Fitness
Mecasurement of Health Related Physical Fitness (1HRPI)

Physical Wellness: Concept, Components

Types of wellness: psychological, social, emotional, and spiritual,
Significance with reference 1o Positive Lifestyle 2.2

Concepts of Quality of 1.ife and Body Image

Factors affecting Wellness

Wellness Programmes

Nutrition and Weight Management

Coneept of Nutrients, Nutrition, Balanced Diet. Dictary Aids and Ginmmichs
Energy and Activity- Calorie Intake. Energy Balance Equation

Obesity - Concept, Causces, Obesity Related Health Problems

Weight Management through Behay joural Modifications

Text Books / References:

Anand O P. Yog Dawra Kaya Kalp. Sewasth Sahitya Perkashan. Kanpur,

Brown, J.I5. Nutrition Now Thomson-Wadsworth.

Corbin ctal.Fimess & Wellness-Coneepts. MeGraw Hill. Publishers, New

York.U.S.A

Corbin, C. B.. G. J. Welk, W. R Corbin, K. A. Welk. Concepts of Physical

Fitmcess: Active Lifestyle for Wellness. MeGraw Hill. New York, USA,

Hocger. W W K and S.A. Hoceger. Principles and Labs for Fitness and Wellness.
Thomson Wadsworth, California, USA.,

Hoeger, WW. & S. Hoeger  Fitness and Wellness, 7th L'd. ‘T homson

Wadsworth, Boston, USA.

Kamlesh. M. L. & Singh, M. K.) Physical Education (Naveen Publications),

Kansal. D.K. Test book of Applied Measurement, Eyaluation & Spurts Sclection.

Sports & Spiritual Science Publications. New Delhi.

Kumari, Shecla, S.. Rana, Amita. and Kaushik, Scemi. Fitness, Aerobics and A
Gym Operations, Khel Sahitya, New Delhi j\
Lumpkin, A. Introduction o Physical Education. Fxereise Science and Sports

Studies. McGraw Hill, New York, U.S.A.

Sarin N) Yoga Dawara Rogon Ka Upchhar.K hel Sahitya Kendig




® Savard. M. and C. Svee The Body Shape Solution to Weight I.oss and Wellness: The
Apples & Pears Approach to Losing Weight, Living Longer. and 1ecling 1ealihier,
Atria Books, Sydncy, Australia.

e Siedentop, D. Introduction to Physical Education. Fitness and Sport. McGraw 11l
Companies Inc., New York, USA.

® Sri Swami Ramas. Breathing. Sadhana Mandir Trust Rishikesh.

® Swami Ram Yoga & Married Life Sadhana Mandir Trust. Rishikesh

Course Outcome(s):
i.  Gain a comprehensive understanding of yoga and its modern applications tor holistie

well-being.

i Demonstrate proficiency in yogic anatomy and physiology, enhancing O practice
and promoting physical and energetic balance.

iii.  Master the Eight Limbs of Yoga and comprchend their psychological impact.
fostering personal growth and self-realization.

iv.  Integrate yoga principles into sports and physical {itness activities to enhance
performance and prevent injuries.

v.  Develop skills in wellness management and nutrition

LAY CHIL

Sports Management course is designed to provide undergraduate students with a broad.
foundational understanding of the dynamic field of sports management. Fhis course will
familiarize students with the fundamental principles and concepts ol sports management.
including its scope. organizational structure, and ethical considerations. Students will 2ain
insights into the roles of marketing and sponsorship in the sports mdustry, as well as
develop proficiency in financial management techniques specilic o sports organizations.,
Additionally. the course will explore the application of analytics and technology in Sports,
enhancing the strategic decision-making and fan engagement capabilitics.

Course Objective(s):

i Understand the fundamental principles and concepts of sports management,

including its scope. organizational structure. and ethical considetutions.

it Analyse the role of marketing and sponsorship in the sports industry. with a focus on

branding. target audience segmentation, and event management,

iii.  Develop proficiency in linancial management techniques specific to the sports =
ndustry. including revenue generation, cost management. and iy estiment strategies e
iv.  Explore the application ol analytics and technology in sports. mcluding performance

cvaluation, strategic decision-making, and fapermagement.




V. Apply theoretical knowledge o practical seenarios through case studies and projecets.

fostering critical thinking and problem-solving skills in sports management contexts.

Course Content:

Unit I: Introduction to Sports Management

¢ Definition and scope of sports management

e Significance of sports management in society and its evolution over time

¢ Organizational structure of sports: amateur, professional, and non-profit entities
Roles and responsibilities of key personnel: managers. coaches. and agents
Governance bodies in sports: FIFA, 10C, and NCAA

Legal issues: contracts, negotiations, intellectual property rights

Ethical considerations: fair play and doping

Unit 2: Sports Marketing and Sponsorship

e Unique aspects of sports marketing
Fan engagement strategices
Target audience identification and segmentation
Branding strategies {or sports tecams and athletes
Sponsorship and endorsement deals

Negotiating and managing partnerships

Lvent management: planning, organizine. and promoting sports cvents
& & o & =

Unit 3: Financial Management in Sports
® Revenue generation in sports: ticket sales, broadeasting rights, merchandise sales

e Financial models: budgeting and forecasting

e Costmanagement: player salaries, (acility expenses. operational costs

¢ Investment opportunitics in sports

®

Risk management techniques specific to sports organizations

Unit 4: Sports Analytics and Technology
e [ntroduction to sports analytics
e Evaluating player perlormance

e Devising game strategics

e Fan cngagement through technology

e Analytical techniques: statistical analysis. data visualization. predictive modeling
e Kecy performance indicators (KPls) in sports

e Applications of analytics: talent scouting. injury prevention. performance

optimization.

Text Books :
I Pedersen. P M. Thibault. .. & Pedersen, P. M. (2019). Contemporary

Sport Management. Human Kinetics.

o
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1.

19.

20.

Hoye, R.. Smith, A. C. T., Nicholson. M.. ¢t al. (2021 ). Sports Management;
Principles and Applications. Routledge.
Chelladurai, P., & Kerwin, S. (2017). Introduction to Sport Management: Theory and
Practice. Human Kinetics.
Hoye. R., Cuskelly, GG.. & Nicholson, M. (2019). Sports Governance: A Guide tor
Sport Organizations. Routledge.
Conrad. M. (2018). The Business of Sports: A Primer for Journalists. Routledge.
Shank, M. D. (2019). Sports Marketing: A Strategic Perspective. Pearson.
Collett, P., & Fenton. W. (2019). The Sponsorship Handbook: Issential Tools, Tips
and Techniques for Sponsors and Sponsorship Seckers. Kogan Puage.
Fullerton. S. Jr.. & Funk, D. C. (2019). Sports Marketing: A Practical Approach.
Routledge.
Conrad, M. (2019). Winning in Sports Business: Essential Marketing, Finance,
and Management Strategics. Routledge.
McCarty. L. A., & McPherson, G. (2019). Sports Event Management: The
Caribbean Experience. Routledge.
Brown, M. T, Rascher, D., & Lc¢eds, M. A. (2017). Financial Management in the
Sport Industry. Routledge.
Winfree, J. A.. & Rosentraub. M. S. (2017). Sports Finance and Management: Real
Estate, Entertainment, and the Remaking of the Business. Taylor & Francis.
Foster, G.. O'Reilly. N., & Cuskelly, G. (2018). Sports Business Management;
Decision Making Around the Globe. Routledge.
Brown, M. T., & Shick. D. M. (2019). Financial Management in the Sport Industry.
Routledge.
Conrad. M. (2018). The Business of Sports: A Primer for Journalists. Routledge.
Alamar, B. C. (2013). Sports Analytics: A Guide for Coachies. Managers, and Other
Decision Makers. Columbia University Press.
Miller, T. W. (2019). Sports Analytics and Data Scicnce: Winning the Game
with Methods and Models. FT Press.
Marchi, M., Albert, J.. & Baumer. B. (2014). Analyzing Baseball Data with R,
Chapman and Hall CRC.
Schumaker, R. P, Hwang, R. S, Y., & Chen, 1 (2010). Sports Data Mining.
Routledge.
Alamar, B. C. (2013). Sports Analytics: A Guide for Coaches, Managers. and Other
Decision Makers. Columbia University Press.

References:

Course Outcome(s):

Demonstrate a comprehensive understanding ol sports management principles.
including organizational structures. legal issues. and ethical considerations

Evaluate marketing strategics and sponsorship opportunitics in the sports




industry, devising cflective branding and promotional campaigns,

L. Apply financial management techniques to analyze revenue streams. control Cosls,
and make informed investment decisions in Sports organizations.

v Ulilize sports analytics tools and technology to enhance performance evaluation.
strategic planning, and fan engagement initiatives,

v.  Synthesize course concepts through practical applications, demonstrating the ability
to address real-world challenges in sports management seenarios,

etk ook ok ok

National Cadet Corps (NCC)

This course develops essential skills in discipline, leadership, and tactical operations
through structured curriculum and practical exercises. It emphasizes the role of drills in
fostering  discipline, lcadership, and tcamwork, and includes comprehensive weapon
handling training with a focus on safety protocols. The course teaches map reading,
understanding topographical features. and navigating diverse terrains. Practical units cover
the history and objectives of the National Cadet Corps (NCC). various mancuvers. parade
formations, saluting protocols, and ficld and battle craft techniques. By the end. learners will
master discipline, leadership, weapon handling, and tactical decision-making, eliectively
utilizing terrain features for strategic advantages.

Course Objective(s):

I Understand the foundational role of drill in fostering discipline and Icadership

within a group. enabling effective command towards achies mg common goals,

1

Appreciate the importance of grace and dignity in executing foot drill moyements,

recognizing their significance in enhancing performance and teamw ork.

3. Comprehend the eriticality of weapon handling and detailed salety  measures.
emphasizing the importance of accident prevention through sirict adherence 1o
safety protocols.

4. Develop an awareness of diverse terrain types and their strategic significance in

battle craft, enabling informed decision-making and effective utilization of terrain

features for tactical advantage.

Course Content (Practical);

Unit 1:

Overview of NCC. its history, aims, objectives, and organizational structure, Incentis es and
duties associated with NCC cadetship; Maneuvers: Foot drill, Word ol Command. Attention.,
and stand at case, and Advanced maneuvers like turning and sizing: Parade lormations:
Parade linc, open line. and closed line: Saluting protocols. parade conclusion. und dismissil

procedures. Marching styles: style march. double time march. and slow mareh



Unit 2:
Weapon Training, Handling fircarms, Introduction and characteristics o the .22 rifle:
Handling Fircarm techniqucs. emphasizing safety protocols and Best practices.

Unit 3:
Map Reading (MR): Topographical forms and technical terms. including relicl. contours.
and gradients. crucial for understanding terrain features: Cardimal poimnts . maenetic s ariation

and grid convergenee

Unit 4:
Field Craft & Battle Craft (°C & BC): Fundamental principles and techniques essential for
ceffective field and baule craft operations: Methods of judging distance. including
estimation, pacing. and visual cucs
References:
¢ DGNCC Cadet's Hand Book - Common Subjects -All Wings
o Tiwari, R, (2019). NCC: Grooming Feeling of National Integration. Leadership and
Discipline among Youth. Ldwin Incorporation,
® Chhetri, R.S. (2010). Grooming Tomorrows Leaders. The National Cadet Corps.
o  Directorate General Nabonal Cadet Corps (2003). National Cadet Corps. Youth in
Action.
e Vanshpal. Ravi (202-h). The NCC Days. Notion Press.

Course Outcome(s):

I. Mastery of Discipline and Leadership through Drill Learners would demonstrate
the ability to clfectively command a group. foster discipline. and work
collaboratively towards achieving shared objectives.

2. . Mastery of Grace and Dignity in Foot Drill Performance Learners would
demonstrate an understanding of how these gualitics enhance performance and
foster tcamwork within a group sctting.

3. Proficient Weapon Handling and Safety Adherence 1 earners would showease
thorough understanding of the criticality of safety measures, emphasizing accident
prevention through strict adherence to safety protocols.

4. Enhanced Tactical Awareness and Strategic Decision-NMaking 1earners would gain
the ability to make informed decisions and eticetively utlize werrin features to

gain tactical advantage during operations.

dedkedededede et

This course provides students with an in-depth understanding of the Nutional Service L
Scheme (NSS). including its history, philosophy, aims, objectives, and organizational
structure. It equips students with knowledge about various NSS programmes and activities.
emphasizing their relevanee and importance. The course also develops skills i commumn

mobilization, tcaching students effective techniques  for enguging  and  mobilizing



community stakcholders. Additionally, it cultivates an appreciation for volunteerism and
shramdan (voluntary labor). highlighting their role in community deyclopment mitiatives.
By the end of the course. students will have a comprehensive understanding of” NSS.
enhanced leadership and tcam-building skills, and a strong sense of social awareness and
patriotism.

Course Objective(s):
[. To provide students with an understanding of the history, philosophy. and basic coneepls
of the National Service Scheme (NSS).

To familiarize students with the aims, objectives., and organizational structure of'NSS.

1o

(o)

To equip students with knowledge about NSS programmes. activities. and therr reley ance

4. Todevelop an understanding of community mobilization techmques and thewr umportance
in NSS activitics.

5. To cultvate an uppreciation for volunteerism, shramdan (voluntary lubor). and their role

in community development initiatives.

Course Content:

Unit I: Introduction and Basic Concepts of NSS

National Service Scheme (NSS) - history. philosophy. and fundamental coneepts, aims and
objectives, providing clarity on the organization's overarching goals. Symbols of NSS
Emblem. flag. motto, song, and badge: Organizational structure o' NSS

Unit 2: NSS Programmes and Activitics

Diverse programmes and activities conducted under the acgis ol the National Ser ice
Scheme (NSS): Significance of commemorating important days recognized by the United
Nations. Centre, State Government. and University: Fxamination of the methodology for
adopting villages/slums and conducting surveys; Financial patierns ol the NSS scheme

Unit 3: Community Mobilization

Dynamics of community mobilization within the (ramework of the National Service Scheme
(NSS): Functioning o community stakeholders: The conceptual lens ol community

development

Unit 4: Volunteerism and Shramdan in the Indian Context: Roles and Motivations
within the NSS Framework

Iithos of volunteerism and shramdan (voluntary labor) within the cultural context of India
and the framework of the National Service Scheme (NSS): Motivations and constraints
shaping volunteer engagement: Role off NSS volunteers in initiatives such as the Swateh

Bharat Abhiyan and Digital India

References:
1. Ministry of Youth Affairs and Sports, Government of India. (2022). National Service
Scheme (NSS) Manual.
2. Agarwalla. S, (2021). NSS and Youth Development. Mahaveer Publications

~
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3. Bhattacharya. P. (2024). Stories Of NSS (English Version). Sahityasree.

4. Borah, R. and Borkakoty. B. (2022). NSS in Sociocconomic Development. Unika
Prakashan.

S. Wondimu, 1L, & Admas, G, (2024). The motivation and engagement of student
volunteers in volunteerism at the University of Gondar, Discover Global Society.
21), 1-16. '

6. Saha, A. K. (2002). Extension Education The Third Dimension Needs and
Aspirations ol Indian Youth. Jowrnal of Social Sciences, 6(3). 209-21.4.

7. Mills. S. (2013). “An instruction in good citizenship™: scouting wnd the historical
geographies ol citizenship education.  Transactions of the Insiine of British
Geographers, 385(1). 120 134,

8. Mishra, S. K., Sachdev. S.. Marwaha, N., & Avasthi. A. (2016, Study of know ledge
and attitude among college-going students toward voluntary blood donation from
north India. Journal of blood medicine. 19-26,

9. Mukherji, B. (2007). Community Development in India. Orient | ongmans,

10. History Background of NSS and its Philosophy. Aims and Obicetiy os

FL hups: www.osmaniac.in NSSYo20URI.

9.%20%:201 istorical“o20Background®62001%6 20NSSY020and® o 20its" 220Philosophy.
2020A1m.pdf

12. In Defence of Nationalism hups://www.mkgandhi.org/indiadreams chap03.him

13. Unlocking Youth Potential for Nation Building: Strengthening NYKS and NSS

14 hitps: “www.undp.org india projects strenghiening-nyks and-nss

Course Outcome(s):
1. Students will demonstrate an understanding of the history. philosophy. and objectives
of the National Service Scheme (NSS), thereby fostering increased social awareness

and patriotism among them.

2. Students will be able to organize and conduct various NSS programmes and
activities effectively and through it understand the importance of leadership and
tcam building.

3. Students will develop skills in community mobilization and partnership building.

4. Students will appreciate the importance of volunteerism and shramdan in socictal
development and thus. be able to understand role of community participation.

il

In our rapidly cvolving 2lst-century world, challenges emerge in diverse  forms.
transcending borders and intertwining cconomic, socictal, and environmental realms. hese
challenges profoundly affeet vulnerable communities, magnifying their susceeptibility 1o
climate-related shocks and disasters. As we navigate through these complexitics. it hecomes
increasingly evident that aligning strategies with global Sustainable Developmient Goals

(SDGs) across various geographical scales is paramount This alignient incorporites



perspectives of environmental sustainability, climate adaptation, and disaster resilience, In
light of these considerations, this course aims to cquip students with the know ledge and

skills necessary 10 address and mitigate the impacts of disasters in o holistic manner,
Course Objective(s):

® 1o provide understanding of the coneepts related to disaster
® (o highlight the importance and role of disaster management

® to enhance awareness of institutional processes and management strategics o
mitigate the impacts of disasters

Course Content:

Unit 1: Concepts and Terminologies

Understanding key concepts of Hazards. disasters: Disaster types and causes (Geophysical.
Hydrological. Meteorological, Biological and Atmospheric: Human-made): Global trends in
disasters - Impacts (Physical, Social, Economic. Political, Environmental and Psychosoctal);
Defining  Vulnerability (Physical Vulnerability: Economic Vulnerability: Social
Vulnerability)

Unit 2: Key concepts of Disaster Management Cycele
Components  of disaster management cyele  (Phases: Response and recovery.  Risk
assessment, Mitigation and prevention, Preparedness planning, Prediction and warning);

Disaster risk reduction (DRR). Community based disaster risk reduction

Unit 3: Initiatives at national and international level
Disaster Risk Management in India and at international level: Related policies, plans,
programmes and legislation:  International strategy  for disaster reduction and  other

initiatives

Unit 4: Emergency Management

Explosion and accidents (Industrial. Nuclear, Transport and Mining) - Spill (Oil and
Hazardous material): Threats (Bomb and terrorist attacks) - Stampede and contlicts
Training and Demonstration Workshops (at least two workshops) be oraanized in
association with the NIDM, NDRF, NCDC, Param Military, Fire Brigade. CISE. local
administration ctc.

Readings

I, Sharma. S.C. (2022). Disaster Management., Khanna Book Publishing.

2. Clements, B. W.. (2009): Disasters and Public Health: Planning and Response. Flseyvier
Inc.

3. Dunkan. K.. and Brebbia, C. AL (Eds.) (2009): Disaster Management and Human
Health Risk: Reducing Risk. Improving Outcomes. WIT Press, Uk,

4. Singh. R. B. (ed.). (2000) Natural Hazards and Disaster Management: Valnerability and

4

A



6.

8.

10.
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Mitigation. Rawat Publications, New Delhi.

Ramkumar, Mu, (2009) Geological Hazards: Causcs. Conscquences and Methods of

Containment. New India Publishing Agency, New Delhi.
Modh, S. (2010) Managing Natural Disaster: Hydrological, NMarine and
Geological Disasters, Maemillan, Delhi.
Carter. N. (1991) Disaster Management: A Disaster Management Handbook, \sian
Development Bank. Manila.
Govt. of India (2008) Vulnerability Atlas of India. BMTPC. New Delhi.
Govt. of India (2011) Disaster Management in India. Ministry of T Tome AT, New
Delhi.
Matthews . J.A., (2002) Natural Hazards and Environmental Change. Bill McGuire,
lan Mason.

Resources http: www.ndma.gov.in'en’ hip: nidm.gov.in hitps: www.anisdrorg hup:
w.emdat.be hitps: www.weather.gov safety

https://www.preventionweb. net risk/vulnerability

Co
Up

urse Qutcomes:
on successful completion of this course, students will be able to:
Articulate the eritical role of disaster management in reducing risks and

enhancing resilience

Identify and describe key institutional frameworks and processes in disuster

management.

Conduct risk assessments and develop disaster management plans for specilic

seenarios
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Enlreprcncurship and Startup Ecosystem

CCO 0422301 lCntrcprcncurship and Startup Feosystem HUROP 2 Credits

Course Objective(s):

To understand l{mrcprcnulrship and its types

To understand that not all ideas can be urmed MO viable busingess models and
guestimate business potential of an idea

To understand different type of finances available and financing methods

To be able 1o draft business plans on an identified ides

To understand the nuances of operating o startup - low budget ni heting. stabilizing
operations, build 4 team from serateh and scaling the business

To know what is o Family Business and how is it different from Fntreprencurship

Course Content:

Unit 1
°

Unit 2

Unit 3

¢ Introduction 1o Entreprencurship & Family Business

Definition and Conceept ol'cmrcprcncurship

Entreprencur Characteristics

Classification of Entreprencurs

Role nl'J{nqun‘oncurship in Liconomic Development Seart: ups

Knowing the characieristics of Family business with discussion on few Indian cases

of Family Business like Murugappa, Dabur, Wadia. Godrej. Kirloskar eie.

: Evaluating Business opportunity

Sources of business ideas and opportunity recognition
Guesstimating the market potential of a business ide
Feasibility analysis of the ideq

Industry, competition and environment analysis

: Building Blocks of starting ventures

Low cost Marketing using digital lechnologies

Team building from seratch

Venture Funding

Establishing the value-chain and managing operations

Legal aspects like PR and compliances

Unit 4: Start-up Feosystem



® Know the components of the start-up ccosystem including [ncubiators, Aceelerators.
Ventare Capital Funds. Angel Investors ete.

e Know various govi. schemes like Start-up India, Digital India, VISV cre,

¢ Sources of Venture Funding available in India

® Source of Technology, Intellectual Property management

Text Books (Latest Fdition);

I. Startup India Lcaning Program by Start Up India avarlable

www.startupindia.gov.in

12

Entreprencurship, Rajeev Roy, Oxford University Press

'

Entreprencurship: Successfully LLaunching New Ventures by R. Duane Ireland Bruce

R. Barringer, Pearson Publishing

4. Family Business Management by Rajiv Agarwal, Sage Publishine

‘n

Anish Tivwari (2003), “Mapping the Startup Ecosvsient in Indica ™. Economic &
Political Weeklhy

0. Ramachandran. K. Indian Family Businesses: Their survival bevond  three
generations, ISB Working Paper Series

References

Course OQutcome(s):
At the end of the course. the student would be able to -

I. Understand basic building blocks of ercating a venture

2. Be able o identify a business opportunity and translate it into « viable business

model

[denuly the elements of the Indian entreprencurship ccosysten and e releyant

o)

benefits from the constituents

4. Know the legacy of family businesses and key differentiations from
entreprencurship



Computer Networks
CCO 0422302 Computer Networks JL:0THP 5 Credits

Course Objectives:

COL: Understand the fundamental concepts of Computer Networks and their applications.
CO2: Develop problem-solving skills related to network design. implementation. and
troubleshooting,.

CO3: Implement network protocols and configure network devices.

Prerequisites:
L. Basic Networking Knowledge: Familiarity with basic networking coneepts such as 1P

addressing and network topologies.

19

- Programming Skills: Ability 1o write basic network programs and seripts in languages
such as Python or C.

3. Operating Systems: Understanding of OS concepts related to networking. such as process

management and memory allocation

Course Content:

UNIT I: Introduction to Computer Networks

Overview of Computer Networks: Definition and Objectives. Applications and Ixamples
Network Components and Architecture

Network Models: OSI Model: Layers and Functions. TCP/IP Model: [ ayers and Functions
Comparison between OS1and TCP 1P Models

Network Topologies: Physical vs. Logical Topologies. Common Topologies. Star. Ring,
Bus. Mesh. Hybrid. Advantages and Disadvantages of Each Topology

Data Transmission: Analog vs. Digital Signals, Transmission Modes Simplex. Hall™
Duplex. Full-Duplex. Bandwidth and Latency

Networking Devices:  Routers, Switches,  Hubs, Bridges, Gateways,  Functions
and Configurations ol Each Deviee.

UNIT 11: Data Link Layer and Networking Protocols

Data Link Laycer Fundamentals: Functions of the Data Link [aver. Framing, Irror
Detection, and Error Correction, Flow Control Mechanisms.

Ethernet:  Fthernet  Standards and  Frame  Structure,  MAC Addressing  and  ARP.
Iithernet Switching: Basic Coneepts and Methods

Network Protocols:  Introduction o TCP/IP Protocol Suite, 1P Addiessing: 1Py and 1Pyvo
Subnetting and CIDR Notation

Address Resolution Protocol (ARP): ARP Opcration and Table. \RP Spooling and
Security Considerations

Virtual LANs (VEANs): Concept of VI ANs. VEAN Tagging and Configuration. Benefits

and Use Cases



UNIT HE: Network Eayer and Transport Layer

Network Layer: [P Routing: Static vs. Dynamic Routing Routing Protocols: RIP. OSPI,
BGP, Network Address Translation (NAT)

Transport Layer:  TCP vs. UDP: Characteristics and Use Cases, TCP Handshake and
Connection Management. Flow Control and Congestion Control in TCP

Congestion Control Algorithms:  Techniques: Slow Start. Congestion Avoidance. Fast
Retransmit, Fast Recovery. TCP Variants: TCP Reno, TCP Vegas.,

Quality of Service (QoS): QoS Principles and Mechanisms, Differentivted  Ser ices
(DiffServ) and Integrated Services (IntServ)

Network Sccurity Fundamentals: Threats and Vulnerabilitics. Basic Seeurtly
Mcchanisms: Firewalls. VPNs, Encryption

UNTT IV: Application Layer and Emerging Technologies

Application Layer Protocols: HTTP/HTTPS: Structure and Operation, FTP. SNITP,
POP3. IMAP: Protocols and Uses, DNS: Domain Name System and Resolution

Network Applications: Web Browsing, Email Communication. File Transier. Voice over
[P (VoIP) and Streaming.,

Emerging  Technologies: Software-Defined  Networking (SDN). N ¢t w o r k
Function Virtualization (NFV), Internet of Things (10T) and Its Impact on Networking
Network Management: SNMP: Simple Network Management  Protocol.  Network
Monitoring Tools and Techniques.

Future Trends in Networking: 5G and Beyond. Network Automation and Artiticial
Intelligence in Networking.

Text Books:

I. Andrew S. Tanenbaum, "Computer Networks”, 5th Ldition, Pearson 1'ducation. 2011,

2. James F. Kurose and Keith W, Ross, "Computer Networking: A Top- Down Approach™. Sth
Edition, Pearson. 2021.

Reference Books:

I. Behrouz A. Forouzan, "Data Communications and Networking”. Sth Edition. MeGraw

Hill I'ducation. 2012,

2. Larry L. Peterson and Brucee S. Davie, "Computer Networks: A Syastenis Approach™. 6th

Editon, Morgan Kaulmann. 2019.

3. Bhavneet Sidhu, An Integrated Approach to Computer Networks, Khanna Publishing

House. 2023.

4. Mastering PC Hardware & Networking, Khanna Publishing House. 2024

Web Resources:
1. Cisco Networking Academy - Online Courses and Resources
2. Networklessons.com - Tutorials on Various Networking Topies

Lab Programs:
1. Conligure Basic Network Settings:
a) 1P Address Configuration
b) Subnet Mask and Gateway Settings
2. Implement Network Protocols:
a) Write a simple Python seript to perform DNS resolution,
by Implement a basie FETTP client=seryer application

3. Network Simulation:



a) Use network simulation tools (¢.g., Cisco Packet Tracer) to design and simulate
network topologices.
b) Configure routers and switches in a simulated environment,
4. Performance Measurement:
a) Measure network performance using tools like “ping’, “traccroute’, and “iperf™.
b) Analyze network traflic using Wireshark.
S. Implement VILANs:
a) Configure VLLANs on a switch and verify using simulation tools.
6. Set Up a Simple Web Server:
a) Deploy a basic web server and configure HTTP HTTPS access.
7. Network Security Lab:
a) Implement basic firewall rules and VPN configurations.
b) Perform vulnerability scanning and analyze results.
8. Network Troubleshooting:
a) Diagnosc and resolve common network issucs.
b) Usce troubleshooting commands and techniques to fix connectivity proble




Design and Analysis of Algorithms

CCO 0422303 Design and Analysis of Algorithms 3L:0T:0P 3 Credits

Course Objectives

COIL: This course cnvisions 1o impart (o students the understunding ol busie
algorithm designing paradigms.

CO2: This course introduces the basic knowledge on how to analysce an algorithm,

CO3: This course expects to enable a student to synthesize efficient algorithms in

common design situations and real-life problems.

Prerequisite:  Knowledge of Data Structures
Course Content:

UNIT [I: Algorithm What is an algorithm? Design and performance analysis of algorithms,
time complexity. space complexity. Asymptotic notations (O, €. Q) 1o measure growth ol a
function and application to measure complexity of algorithms. Analysis ol sequential
scarch, bubble sort, selection sort, insertion sort, matrix multiphcation. Recursion: Basie
concept. Analysis of recursive algorithms. Master's theorem.

UNIT II:

The Divide & Conquer Design Technique: The general concept. Binary search. [inding the
maximum and minimum. meree sort, quick sort. Best and worst case analysis tor the
mentioned algorithms. Strassen’s matrix multiplication. Fower bound for comparison based
sorting.

The Greedy Design Technique: The general concept. Applications to- general Knapsack
problem, finding minimum wcight spanning trees: Prim’s and Kruskal's algorithms.
Dijkstra's algorithm for finding single source shortest paths problem.

UNIT HI:

The Dynamic Programming Design Technique: The gencral concept. Computation of
Fibonacei scries and Binomial coellicients, all pair shortest paths problem (Iloyd-
Warshall's algorithm). 0. 1 Knapsack problem.

Algorithms on Graphs: Breadth First Scarch. Depth First Scarch. finding connected
components, depth first scarch of a directed graph, topological sorting. 5

UNIT IV:
Limitations of Algorithmic Power: Backtracking Method: n-Qucen problem: sum of
subsets problem  Hamiltonian circuit problem vertex cover problem.

Computational Intractability: Overview of non-deterministic algorithms, o NPoNP
Complete and NP-hard problems.



Text Books

I. Gajendra Sharma, Design and Analysis of Algorithms, Khanna Publishing House

(AICTE Recommended Textbook)

Cormen  Thomas .. Leiserson Charles E. Rivest Ronald . and Stein

Clifford, Introduction o Algorithms, PHI publication. 3¢ 1 dition. 2009,

3. Horowitz Ellis. Sahni Sartaj and Rajasckaran  Sanguthevar, Pundamentals of
Computer Algorithms. University Press (1) Pvt. Lid.. 2012,

4. Levitin Anany, Introduction to Design and Analysis ot Algorithms, 3 Ldition,
Pearson, 2012
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Reference Books
I. Aho Alfred V.. Hoperoft John E. & Ullman Jettrey Do, The Design & Analysis
of Computer Algorithms. Addison Wesley Publications, Boston. 1983
2. Kleinberg Jon & Tardos Eva. Algorithm Design. Pearson Education. 2006

Web Resourees
L. hitps: nptelac.in/courses 106101060

2. hutps:/www.es.umd.cdu~mount 45 1/Lects/ 45 Hects.pdr



Artificial Intelligence
CCO 0422304 Artificial Intelligence 3L:0T4P S Crodits

Prerequisites:
Basic understanding of computer seience coneepts. including data structures and algorithms.
Proficiency in minimum one programming language. such as Python,

Course Content:

UNIT I: Introduction to Al

What is AI? Intelligent Agents: Agents and environment, the concept of Rationality. the
nature of environment. the structure of Agents. Knowledge-Based Agenis: Introduction o
Knowledge-Based Agents, The Wumpus World as an Example World. Problem-solving:
Problem-solving agents.

UNIT 1I: Advanced Search Techniques

Uninformed Scarch: DFS. BES. lterative Deepening Scarch. Informed Scarch. Best First
Scarch, A* scarch, AO* scarch. Adversarial Scarch & Games: Two-play er zero-sum games.
Minimax Scarch, Alpha-Beta pruning. Constraints and Constraint Satistaction Problems
(CSPs), Backtracking search for CSP. Lvolutionary Scarch ‘Techniques: Introduction to
cvolutionary algorithms, Genetie algorithms, Applications ol evolutionary search m AL
UNIT IT: Logical Reasoning and Uncertainty

Logic: Propositional logic. First-order predicate logie, Propostional versus fiest order
mference, Unification and lifting. Inference: Forward chaining.  Backward  chaining,
Resolution, Truth maintenance systems. Introduction to Planning: Blocks World problem.
Strips: Handling Uncertaintics: Non-monotonic reasoning,  Probabilisue  reasoning,
Introduction to FFuzzy set theory.

UNIT IV: Domains and Applications of Al

Domains in Al Introduction 10 Machine Learning, Computer Vision. Roboties, Natural
Language Processing. Deep Neural Newworks, and themr Applications 1 xpert Systems: The
architecture and role of expert systems include two case studies. Legal and Fineal Issues:

Concerns related o Al

Text Books:
1. ML Trivedis A Classical Approach to draficial Inielliccnce Khanng ool Pubhishing

Company. 2024 (AICTL: Recommended Textbook). ~o
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Nilsson Nils 1, Aerificial Intelligence: A new Svathesis, Morgan Kaalinann Pablishers

Inc. San Francisco, CA, ISBN: 978-1-55-860467-4.

3. Dan W Patterson. Introduction 1o Artificial Intelligence & Fpert Svsiems. Pl
Learning 2010.

4. Rajiv Chopra. Data Science with Artificial Intelligence. Machme Tearnmg and

Deep Learning. Khanna Book Publishing Company, 202-1.



Reference Books:
L. M.C. Trivedi. futroduction 1o AT and Muachine Learning. Khanna Bool. Publishing
Company. 2024,

1o

Russell. S. and Norvig, P, “Artificial [ntelligence - A Modern Approach™. 3rd edition.
Prentice Hall

3. Van Iirtum, A, & Kolski. C. (2020). Constraint Satisfaction Prohlems: . Heorithms
and Applications. Springer

4. Rajiv Chopra. Machine L.earning and Machine Intelligence, Khanna Book Publishine
Company, 2024,

Course O utconies:

COL: Understand the characteristics of rational agents, and the environment i which they

opcerate. and gain insights about problem-solving agents,

CO2: Gain insights about Uninformed and euristic search technques and apply them
to solve search applications.

CO3: Apprecuate the coneepts of knowledge representation using Propositional logic
and Predicate caleulus and apply them for inference reasoning,

CO4: Obtain insights about Planning and handling uncertainty through probabilistic
reasoning and luzzy scts.

COS: Obtain a basic understanding of the AT domains and their applications and examine

the legal and cthical issues of Al

Artificial Intelligence Lab

Prerequisites: Basic understanding of algorithms and data structures (C.g. trees. graphs,
lists). Proficiency in Python programming. including libraries like NI TK for NI tasks.

ILAB Experiments

The lab experiments may be implemented in Python. Librarics like NITTK. TensorTow

and Keras may be used for Machine learning experiments,

Suggested list of Experiments (not limited to):

I Demonstrate basic problem-solving using Breadth-First Search on a simple grid.
2. Implement Depth-First Scarch (DFS) on a small graph.

3. Solve the Water Jug Problem using Breadth First Search (BFS).

4. Implement a Hhll Climbing search 1o find the peak in a numeric dataset.

5. Apply the A* Scarch algorithm to find the shortest path ina b grid

6. Implement the Minimax scarch algorithm for 2-player games. You nia, use o game treewith
3 plics.
Solve the 4 Queens Problem as a CSP backtracking problem.

8. Usc constraint propagation to solve a Magic Square puzzle.

9. Apply optimization technigues to find the maximum value in o list,

10. Represent and evaluate propositional Togic expressions.

-



11, Implement a basice rule-based expert system for weather classification,
12, Implement a basic Al agent with simple decision-making rules.,

13. Implement a basic Rule-Based Chatbot.

14. Using Python NLTK. perform the following Natural Language Processing (NI P) taskstor

text content.
a) Tokenizing
b) Filtering Stop Words
¢) Stemming
d) Part of Speech tagging
¢) Chunking
) Named Entity Recognition (NEER)
15. Perform Image classification for a given dataset using CNN. You may use Tensorflow
Keras.
Course outcomes:
CO1: Apply Unintormed Search Algorithms and Implement Heuristic Search techniques
CO2: Analyze and Solve Constraint Satisfaction Problems
CO3: Develop Rule-Based Systems
CO4: Implement and Evaluate Optumization Technigues

COS; Apply and illustrate the NLP concepts

AEF



Data Visualization
DSE 0422305 Data Visualization 1.:071:4P 3 Credits

Course Objectives

COT: Understand the fundamentals of data visualization and its importance.

CO2: Learn about visual pereeption and its impact on data interpretation.

CO3: Explore the cthical considerations and challenges in data visualzation.

CO4: Study different types of visualizations and their APPropriate uscs.

COS: Utilize Power Bl to create and customize various types of visualizations.,

Prerequisite:
Familiarity with using a computer, including file management and basic sofiware nia igation,
Basic knowledge of data structures, such as tables and databascs. Basic understandime of data

analysis coneepts and familiarity with data types.
Course Content:

UNIT I Introduction 1o Data Visualization

Definition and importance of data visualization-Role of data \iualization in decision
making- Types of data (numerical, categorical, temporal, geographical)-Data visualization
process (data collection, exploration, analysis. visualization. mterpretation)-Challenges and
limitations of data visualization

UNIT II: Visualization tools & Data Storytelling

Overview ol Visualization Tools (c.g.. Excel. Tableau. Power BI. I’y thong- Compuring
and contrasting features and Use Cases among these tools.

Principles of Data Storytelling: Narrative and Context-Best Practices Tor Dashboard 1 anoul

and Interactivity

UNTT I Designing Eftective Visualizations
Principles of’ Good Visualization Design - Understanding and Using Color in Visualizauons

Importance of Data Modelling in Visualization.

Text Books )
I, "Storytelling with Data: A Data Visualization Guide for Business Professionals” Cole a3
Nussbaumer Knailic. Wiley: st edition. 2015,

1o

“The Visual Display of Quantitative Information™ by Fdward Tulie. Graphics Press
USA: 2nd edition, 2001,

Reference Books
L. "Data Visualization® \ Practical Introduction” Kicran Healy. Prineeton Unn ersily

Press. 2018



2. "Analyzing Data with Power Bl and Power Pivot for Ixeel”. Alberto Ferrari and
Marco Russo, Microsofl Press: Ist edition, 2017.
3. "Microsoft Power BI Complete Reference", Devin Knight, Brian Knight, Mitchell
Pearson. and Manuel Quintana, Packt Publishing: Ist edition. 2018.
Web Resources
I, htps: learn.microsoft.com en-us power-bi’
2. https:/www.storytellingwithdata.com/
3. htps:/jpsmoumd.edu sites/jpsm.umd.edu files syllabi Sylabus  Introduction” 2010”420
Data®e20Visualization Spring”0202024.pdf

Lab Programs for Data Visualization Using Power Bl

Introduction to Power BI Interface and Basics

1. Installation and mterface overview

ro

Exploring the Power Bl workspace: Ribbon, panes, and canvas.
3. Importing data from Excel and CSV files.

Introduction to multiple data sources

RRE. g

Basic report ereation: Adding visuals and saving a report,

Data Transformation and Preparation

1. Using Power Query Editor

2. Cleaning data: Removing duplicates. handling missing values.
3. Transforming data: Splitting columns, changing data types. renaming columns,

4. Merging and appending queries.,

‘N

Creating custom columns and caleulated columns

Data Modecling
1. Creating relationships between tables
2. Identilying and resolving data inconsistencies

3. Creating caleulated columns and measures

Creating Basic Visualizations
1. Creating various chart types (bar, column, line, pic. arca, cie..)

2. Formatting and customizing visualizations

Publishing and Sharing Reports k.
1. Publishing a report to Power BI Service.
2. Sharing reports and dashboards with team members.

&

3. Setting up data refiesh sehedules and managing permissions.



Introduction to Machine Learning

DSE 0422306  Introduction to Machine l.earning HOTHP 3 Credits
Prerequisites:Basic  knowledge  of statistics and  probability.  Familiarity with

fundamental programming concepts and proficiency in Python.
Course Content:

UNIT I: Introduction to Machine Learning

Introduction: Definition. IHistory and Application ol Machine Leaming. 7ipes of Machne
Learning: Supervised, Unsupervised. Semi-Supervised. and Reinforecement Learning. Tabeled and
Unlabelled Dataset. Supervised  Learning  Tusks: Regression vs. Classification.  [earning
Framework: Training, Validation and Testing of MI. models. Performance Evaluation Paramerers:
Confusion matrix, Accuracy, Precision, Recall. FI Score, and AUC,

UNIT IT: Supervised Learning and Unsupervised Learning

Regression: Lincar and non-lincar Regression. Logistic Regression. Classification. Naive Bayes.
K-Nearest Neighbors, Decision ‘Trees. Linear model: Introduction to Artificial Neural Networks,
Perceptron Learning Algorithm, Single Layer Perceptron, Introduction to Support Vector Machine
for lincarly separable data. Clustering: K-Means, Hicrarchical Clustering, DBSCAN. Clustering
Validation Mcasures. M/ Applications: 1ithical Considerations in Machine Learning, Case study
and Real-world Applications.

Text Books:
1. Rajiv Chopra (2024), Machine Learning and Machine Intelligence. Khanna Publislimy
House.

2. Jeeva Jose (2023), Introduction to Machine Learning, Khanna Publishing [House.
3. Mitchell T. (1997). Machine Lcarning. First 'dition. McGraw-T1ill
4. Kalita. J. K.. Bhatacharyya. D. K., & Roy, S (2023). Fundamentals ol Data Seience: Theory

and Practice. Elsevier, ISBN9780323917780
Reference Books:
1. Flach. P. A. (2012). Machine Learning: The Art and Science of Algorithms that Make Sense
of Data. Cambridge University Press. ISBN: 9781107422223, 2012,
2. Duda. R, O. Hart, 1 .. Stork, D (2007, Pattern classification ¢ 28Edi John Wiley & Sons,
ISBN-13: 978-812065111067.

3. Haykin S. (2009). Neural Networks and Learning Machines. Third [dition. PHI
l.carning.

4. Chollet. F. (2018). Deep Learning with Python. Manning Publications.

5. Bishop. C. M. (2006). Patern Recognition and Machine I.carning. Springer

6. Goodlellow, .. Bengio, Y., & Courvillec AL (2016). Deep Fearmmg ML Pross,
7. Géron, A. (2017). Hands-On Machine Learning with Scikit-Fearn and TensorFlow s Coneepts,
Tools, and Techniques to Build Intelligent Systems* (st ed.). O'Reilly Media



Course Outcomes
COI: Define and explain machine learning concepts. types. and basic metrics.
CO2: Implement and apply supervised learning techniques (¢.g.. KNN. Linear Regression.
Logistic Regression).
CO3: Apply unsupervised learmning methods (c.g.. K-Means, IHicrarchical Clustering.
Association Rules). ‘
CO4: Develop and evaluate simple machine Iearning models (e.g.. Pereeptron. single Javer neurl
networks).
COS: Analyze and apply appropriate machine learning algorithns depending on the
problems with some real-world data.

ER TR

Introduction to Machine Learnine | ab

Prerequisites: Understanding of machine learning algorithms and concepts (.o, clussification.
clustering, regression). Proficieney in Python programming. with expericnce asimg libraries such
as NumPy, pandas, Scikit-Learn. NLTK, Matplotlib, and Scaborn.

LAB Experiments
The lab experiments may be implemented in Python using relevant ML libraries. and datasets from
Kaggle. public repositories. or generated datasets.

Suggested list of Experiments (not limited to):

I, Implement lincar regression on a dataset and visualize the regression line
Implement logistic regression on a binary classification datasct and plot the decision
boundary.
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3. Implement and evaluate the performance of Decision tree 1D3 Cart classifier [orany
given dataset.

4. Implement and evaluate the performance of the Naive Bayes Classifier on o given
datasct.

5. Build and evaluate a random forest classifier using a numerical datasct.

6. Implement a support veetor machine for linearly separable classes and visualize the
margins and decision boundary.

7. Implement K-Neans clustering on a point dataset and visualize and evaluate the clusters.

8. Implement hicrarchical clustering on a dataset and plot the dendrogram

9. Implement DBSCAN clustering on a datasct and visualize and evaluaie the clusters,

10. Perform Principal Components Analysis (PCA) and apply any one or more classificrs o
show the performance variation with or without feature reducuon.

I1. Build a single layer perceptron model to classify AND, OR. and XOR problems (may use
Tensorllow Keras) and visualize their decision boundaries. Also evaluate its performance.

12. Demonstrate the coneept ol boosting using the AdaBoost algorithm,

Course Qutcomes

COl: Implement and evaluate supervised learning techniques, including K-Ncarest Neighbors,



CO2:

CO3:

CO4:

€Qs:

linear regression, and logistic regression, and measure model performance using aceuracy,
precision, recall, and IF1 score.

Apply and visualize clustering algorithms such as K-Means. hicrarchical clustering, and
DBSCAN on datascts. This practical application helps you understand their real- world use.
Perform dimensionality reduction using Principal Component Analysis (PCA) and interpret
the results.

Develop and assess classification models using random forests. support vector machines.
and neural networks.

Demonstrate ensemble learning coneepts through bagging with rundom  lorests and
boosting with the AdaBoost algorithm.



Design Thinking and Innovation

SEC 0422308 Design Thinking and Innovation LL:1 TP 2 Credits

Course Objectives:

Operating under turbulent and uncertain business cnvironment. “innovation” has become the

key driver of organizational success for all companies. Managers are expected o be leading

this change by navigating companics into rapid evolution of new products services and
business models.

The primary focus of DT1 is to help learners develop ereative thinking skills and apply design

based approaches/tools for identifying and implementing innovation opportunities  into

implementable projects. Following a learning-by-doing approuach. the objectives ol the course

are

Introduce students to design-based thinking approach to solve problems

Obseryve and assimilate unstructured information to well framed solvable problems
Introduce student to templates of ideation

Understand the importance of prototyping in the innovation journey

Implementing innovation projects

Course Content:

Unit 1: Basies of Design Thinking

1.

9

‘N

6.

Understand the concept of innovation and its significance in business
Understanding creative thinking process and problem solving approaches
Know Design Thinking approach and its objective

Design Thinking and customer  centricity real world examples ot customer

challenges. use of Design Thinking to Enhance Customer Ixperience. Parameters off

Product experience. Alignment of Customer Fxpectations with Product.
Discussion ol a few global suceess stories like AirBnB. Apple. IDEO. Netthix ete.
l:xplain the four stages of Design Thinking Process — Fmpathize, Deline, Ideate,

Prototype, Implement

Unit 2: Learning to Empathize and Define the Problem

s
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Know the importance of empathy in innovation process — how can students develop
cmpathy using design tools

Observing and assimilating information

Individual difTerences & Uniqueness Group Discussion and Activities 1o encourage
the understanding. acceptance and appreciation of individual ditferences

What arc wicked problems

Identifying wicked problems around us and the potential impact ol their solutions



Unit 3 : Ideate. Prototype and Implement

. Know the various templates of ideation like brainstorming. systeins tinking:

2. Coneept of brainstorming  how 1o reach consensus on wicked problems

3. Mapping customer experience for ideation

1. Know the methods ol prototyping. purpose of rapid prototyping.
5. Implementation

Unit 4 : Feedback, Re-Design & Re-Create
L. Feedback loop. focus on User Fxperience, address crgonomic Challenges. user
focused design
2. Final coneept testing,
3. Final Presentation  Solving Problems through innovative design concepts & creative
solution

Text Books (1.atest Edition):
I, 12 Balaguruswamy (2023). Dey cloping Thinking Skills (The way to Success). Khanna
Book Publishing Company
2. Tim Brown. (2008). “Change by Design: How Design Thinking  Transforms
Organizations and Inspires Innovation™, Harvard Business Res ien
3. 8steps to Innovation by R T Krishnan & V Dabholkar. Collins Publishing

Reference Boolk
I. Design Thinking by Nigel Cross, Bloomsbury

Course Qutcome(s):

® Propose real-time innovative product designs and Choose appropriite frameworks.

strategics, techniques during prototype dey clopment,

® Know wicked problems and how to frame them in a consensus maninet tht is
agrecable 1o all stakeholders using appropriate frameworks. strategies. technigues

during prototype development.

®  Analyzc emotional experience and Inspect emotional expressions o better understand

users while designing innovative products

5



MAA SHAKUBMUARI UNIVERSITY, SAHARANPUR

Minutes of the Meeting of Board of Studies (BOS) in Computer Science held on 19-08-2026

A meceting of the Board of Studies in the subject of Computer Science was held o August
19. 2026 at 12:30 p.m. in the Maa Shakubmhari University, Saharanpur campus for finalizing
the syltabus of BCA Il Sem and IV Semester.

The following were present:

I, Prol. Naveen Sharma, Convener, D.A.V.(P.G.) College, Muzaffarnagar
2. Prof. Ashok Kumar Dimri, Member, M.S. Colicge, Saharanpur
1. Prof. Vireudra Kumar, Member, Ch. Chotu Ram (PG) College, Muzatfamgar
4. Prof. Mayank Aggarwal, External Expert, Gurukul Kangri University, Haridwar
5. Prof. Millic Pant, External Expert, II'T Roorkee, Saharanpur Campus
P board met for dralting the syllabus of the subject Web Programming - § (Course Codo,

(1322307) and Web Programming- 11 (Course Code: 0422308). After extcasive discussion,
the Board unanimously drafted and approved the syllabus for the same. A copy of the

iinaiized syllabus is aitached herewith,

(Prof. Naveer: Sharma) {Prof. Ashok Kumar Uane
(Prof. Virendra Kumar) (Prol. Mayuik Agearwal)

/MM’”-

{(Prol. M:lue l’m

Hon'ble Vice Chancelior,

Kindly allow the enciosed syllabus to be put in Academic Council for approvai and
implement from the academic session 2025-2026.

(ton ble Vice Chancellor)



BCA ~ Web Programming — |
Course Code: 0322307
L-T-P: 3-0-2
Credits: 4
Course Objectives
The objective of this course is to provide students with the fundamental concepts of web
technologics and client-side web development. Students will learn to design and develop
responsive web pages using IITMLS, CSS3, and JavaScript.
Coursc Outcomes
After successful completion of this course, students will be able to:
« Understand the architecture and working of the World Wide Web.
» Design structured web pages using HTMLS.
» Creale responsive and visually appealing web pages using CSS3.
« PDevelop interactive web applications using J_avaScri()t.
+ Build small client-side web projects following modern web standards.
Unit I: Introduction to Web Technologics
« Internet, Intranct and World Wide Web
» Web browsers and web servers
« Client-server architecture
« H'I'T'P and ITTPS protocols
« URL, DNS, domain namcs
« Static and dynamic websites
* Website planning and hosting basics
Unit Il: HTMLS
* Structure of I-l'l"ML documents
» 1I'I'MLS semantic clements
« I'ext formatting, lists, links, images

= Tables and (orms

2y



* Form input types and validation
* Audio and video clements
» Mela tags and accessibility basics

Unit I1I: CSS3 and Responsive Web Design
« [ntroduction to CSS
» Sclectors, propertics, colors, fonts
» Box modecl
= Backgrounds, borders and shadows
+ (’SS positioning
* I'lexbox
+ CSS Grid
» Responsive web design
» Mcdia querics
» Introduction to Bootstrap

Unit 1V: JavaScript Fundamentals

= [ntroduction to JavaScript
» Variables, data types and opcrators
* Control structurcs
* [‘'unctions
* Arrays and objects
« String and datc handling
« JavaScript 1IS6 features
» Template literals ‘
» Arrow [unctions
= Let and const

Unit V: DOM Manipulation and Client-side Scripting

Jeaeay



* Document Object Model

« Sclecting ITI'MLL elements

« Ivent handling

« I‘'orm validation using JavaScript
« Timers

* Browser objects

—t

« [.ocal storage and scsgion storage
« JSON basics

* Fetehing data from APIs

= Mini responsive web application

Practicals

—

. Create a personal portfolio website.

3]

. Design a responsive college website.

w)

. Develop ain online registration form with validation.
4. Create a responsive navigation menu.
5. Build an image gallery using CSS Grid.

6. Create a caleulator using JavaScript.

~3

. Implement a to-do list application.

8. Develop a weather information page using a public APIL

Y. Creale a responsive blog page using Bootstrap.

10, Mini project integrating HTML, CSS and JavaScript.
Recommended Books

I. Jon Duckett — HIML & CSS: Design and Build Websites

2. Jon Duckett — JavaScript & jQuery

3. David Flanagan - JavaScript: The Deflinitive Guide

4. MDN Web Docs ([https://developer.mozilla.org](https://developer.mozilla.org))

Yo
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BCA  Wceb Programming — 11
Course Code: 0422308
L-T-P: 3-0-2
Credits: 4
Course Objectives i ‘
The objective of this course is to provide students wilﬁ scx‘Avcr-sidc web programming skills
using PHP and MySQL and introduce them to modern web application development concepts
including AJAX and REST APIs.
Course Outcomes
Aller successiul completion of this course, students will be able to:
= Develop dynamic web applications using PHP.
* Design databasc-driven web applications using MySQL.
« Implement user authentication and session management.
« Integrate client-side and server-side technologies.
* Build cemplclc databasc-driven web applications.
Unit [: PHP Fundamentals
* Introduction to scrver-side scripting
« PiP syntax
* Variables and constants
* Data types
* Opcrators
+ Control statements
* 'unctions
* Arrays
* String handling
* Eile inclusion
« Lirror handling

* Form processing



Unit II: Advanced PHP

* Working with forms
« GET and POST mcthods
« Cookics
* Sessions
* File upload
* File handling
* Limail handling basics
* PP and JSON
¢ Iixccption handling
* Object-oriented programming in PHP

Unit {II: MySQL Database Programming
« Iniroduction to MySQL
* Database creation 3
* Tables
= [Data types
> SQL commands
« Constraints
* Joins
= Views
* Indexes
» Comnecting PHP with MySQL
* CRUD operations
= Prepaied statements
* Iransactions

Unit [V: AJAX and REST APIs



* Introduction to AJAX

* XMLIHttpRequest

* Fetch API

» Asynchronous programming

* JSON data exchange

« REST architecture

« [ITTP methods

« Consuming REST APIs

* Building simple P1IP APIs

» API testing using Postman
Unit V: Full-stack Web Application Development

» Authentication system

e

« [Login and registration
« Password hashing
- Session sceurity
* F'orm validation
* Pagination
* Scarch functionality
* Iilc management
« Introduction to MVC architecture
* Deploying PHP applications
« Complete web application project
Practicals
I. Create a PHP-based student registration system.
2. Develop a login and authentication module.

3. [mplement CRUD operations with MySQL.

A S



4. Create a file upload application.
5. Develop a session-based shopping cart.
6. Build a contact management system.
7. Create a blog management application.
8. Consume a public REST API using AJAX.
9. Develop a PHP REST API for student records.
10. Major project: Databasc-driven web application.
Recommended Books
I. Luke ngling & Laura .'l’homs_on - PIIP and MySQL Web Development

. Robin Nixon - Learning PHP, MySQL & JavaScrip‘t

[

3. Antonio Lopez — REST API Development with PHP
4. MySQL Documentation {[https://dev.mysql.com/doc](https://dev.mysql.com/doc))

5. PHP Manual (!_hltps://www.php.ncl/manual](https://www.php.ncl/manual))
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