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BCA Year. -1,

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 | 5 | Total
)
1 |9122%0 | CCO-1 | Mathematics Foundations to Computer Science-I 3 3-0-0 |25 75 5 40
2 |6122%02| SEC | problem Solving Techniques =) 3-0-4 125 |25 |50 | 8/17 40
BCA-1 3 |6J22202 | €€0-2 | Computer Architecture 5 3-0-4 125 (25 |50 8/17 40
SEM
4 lo)22zey | AEC-1 | General English - I 2 1-1:6 |25 75 | 25 40
5 pl2&%0E | MDE | ]KS-Indian Knowledge System 2 2-0-0 |25 75 25 40
6 [0]223046 | VAC Environmental Science and Sustainability 2 2-0-0 |25 75 25 40
2097+7] Brid . . . @
7 l6l223<F OMEMM Optional: Basic Mathematics N- A Qualify 3-1-0 |25 75 25 40 N | A
i Year -I, Semester-II1
~
Min | Min /WQ\
- . . T (MM-100) Marks | Marks
Sp Paper Coursg | Conrse Course Title Credie | L-T-P
mester Code Type 21 Credits
1E = UE el Total
® UE)
1 oN.meov ¢ana Mathematics Foundations to Computer Science-1I 3 3.0-0 |25 75 25 40
=1
2 2.92292| SEC | Data Structures 5 344 125 [25 |50 8/17 \»K \.ﬂ
3 |022R%¢2| CCO-2 | Operating Systems 4 3-0-2 |25 |25 |50 8/17 rm‘m\
W@P;mm 4 |o22230Y| AEC-I Object Oriented Programming using Java 5 3.0-4 |25 |25 50 8/17 40 L
5 [©2223e5] MDE | Web Technologies 2 1-0-2 |25 |25 |50 8/17 40
6 [62223cé| VAC | Indian Constitution 2 2-0-0 |25 75 25 40
7 |e2223c¢H Arc-2 | *Additional Ceurse - Indian or Foreign Language N 7.6_,_“,:_.: 2-0-0 |30 70 12/28 40 ™A

i A -



. [Optional Course: ﬁmzm:mwm Other than Mother %o:m_co and English - SANSKRIT/PUNJABI/URDU/GERMAN/FRENCH]

Year -II, Semester-III

EANIE R

T Min Min
5 ; e (MM-100) Marks Marks
Se Paper Course | Course Couria Titie nmo%: Cied-
mester Code Type its UE(P/
IE | PRC | UE UE) Total
1 0222%20) | CCO | Probability and Statistics 3 3-0-0 ] 25 75 25 40
2 0222202 CCO | Data Base Management System 5 3-0-4 1 25 25 50 &/17 40
3 (32393 | SBC | Poihon Prosramnin ¢ |20a)| 25 | 25 | 58 8/17 40
& g g
4 [®B2239Y | cco | Software Engineering 3 (3001 25 15 25 40
BCA-3
SR DSE-1 | Any one of the following
5 03292708 1. Basics of Data Analytics using Spreadsheet 3 104 | 25 75 50 2/17 40
63227206 2. Feature Engineering
022230 3. Web Programming-I
6 VAC | Yoga/Sports/NCC/NSS/Disaster Management 2 1004 25 75 25 40
Year -II, Semester-IV
Min Min
‘ . | L~T-P MM-100 Marks | Marks
Se- | Pa- Course | Cours Course Title Credit | = o q. (M ) vl
mester | per Code e Type 20 its UE(P/ cm.\
IE PRC | UE UE) Total
I jeYy220)\ Ccco Entreprencurship and Startup Ecosystem 2 1-1-0 | 25 75 25 40
2 pYy22202- _— Computer Networks S il I 25 30 8/17 40
3 (64223032 CCO Design and Analysis of Algorithm A . o | T2 28 75 25 40
2.0




\ _ CCo 5 3-0-4 j
BCA-4 4 'pyRa% = Artificial Intelligence 25 23 50 8/17 40
SEM DSE. s
A Any one of the followings . LG
5 ey2220S 1. Data Visualisation 25 5% 54 811 a6
o4 22306 2. Introduction to Machine Learning
oY P.Nﬂ.voﬁ. 3. Web Programming-II
6 loy222e9 | SEC | DesignThinking and Innovation 2 | 1-1-0| 25 75 25 40
Year -III, Semester-V
Min Min
Se- Pa- Course Cours Credit L~1-+ (MM-100) Marks | Marks
; Course Title Cred-
mester | per Code e Type 19 e UE®/
1E PRC | UE UE) Total
DSEL | Any one of the following- 3-0-4
| (092230 1. Introduction to Data Science 5 25 25 | 50 8/17 40
6522302 2. Neural Network
DSE2 . , 5 ga
" Any one of the following- et
2 522302 1. Time Series Analysis 25 25 | 50 8/17 40
0SS 2230y 2. Digital Image Processing
BCA-4 -0-
SEM R Any one of the following- 2 L
3 |las222°8] 1. Machine Learning 25 25 | 50 /17 40
0522306 2. Natural Language Processing
2 2-0-0
4 |loso230F SEC] Quantitative Techniques 25 75 25 Nﬂ“‘
2 ; g 4 -0-
5 571360 | SEC Internship/Capstone Project e | 150 75 100
6 65223 65| SEC | Major Project-I 0 -
\d PN s
7R ==

Year -1I1I,

Semester-VI



: . Min "’ Min
. _ b =TeR (MM-100) Marks | Marks :
Se- Pa- Course | Cours Coiise Title nu%; Crid- :
mester | per Code e Type its UE{P/
IE | PRC | UE UE) Total
| |p&22%0) | CCO | Generative Al a |2-04) 25 25 | 50 8/17 40
; 5 -0-
L Any one of the following- 04
2 h & 92 02 1. Big Data analytics 25 25 50 817 40
0622307 2. Deep Learning for Computer Vision
BCA-4 7 0
SEM WP Any one of the following- e o
3 3 : : 25 25 50 8/17 40
0622 Q/H 1. Exploratory Data Analysis
ol 22305 2. Predictive Analysis
4 b 223 ob| AEC Soft Skills 1 0-1-0 25 75 25 40
5 o 62236S| SEC | Major Project-lI 4 |008| 50 | 150 75 100

CCO-Core Compulsory, DSE- Discipline S
ELECTIVE COURSE SEC, COP- Core Optional,

pecific Electives,
gEC-Skill Enhancement Cours

MDE- MULTI-DISCIPLINARY
C-Abil-

ity Enhancement Course, VAC- Value Added Course

-



Mathematics Foundation to Computer Scienee - |

CCO1- Mathematics Foundation to Computer 3L:0T:0P 3 Credits
0122301 Seienee -1

Course Objectives

COL: Provide o basic understanding of fundamental mathematical coneepts such as
sels. funetions, matrix algebra, and diserete mathematics,

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

CO3: This course demonstrates how the mathematical principles eive suceined dbstraction

ol computer science problems and help them to efficiently anmaly o

Course Content:

UNIT [:Set, Relation and FFunction:

Set, Set Operations, Propertics ol 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 ol functions. SUrjective
(onto), injective (one-lo-one) and bijective functions. myerse ol funciions. '

Some usetul  functions  for Computer — Science:  Exponential — and | oguarithinie
lunctions. Polynomial functions. Ceiling and Floor functions.

UNIT H:Counting and Recurrence Relation:

Busics ol counting. Piaconhole principle. permutation. combmation. Bimomial coelhicignis,
Binomial theorem. Recurrence relations., modelling recurrence relations with examples, like
Fibonacei numbers. the tower of Hanoi problem. Solving lincar recurrence retation with
constant coetlicients using characteristic equation roots method.

UNIT HEElementary Graph Theory:

Basic terminolugies ol eraphs, connected and disconnected eraphs. subgraph. paths and

cycles. complete graphs, digraphs, weighted graphs, Buler and Hamiltonia graphs, Lrees.
properties of trees. concept of spanning tree. Planar graphs. Definitions and basic results on

the topics mentioned.

UNIT IV:NMatris Algchra:

Types ol matrices, algebra of matrices addition, subtraction. and multplication o matrices.
determinant of o matrix. sy mmetric and skew-symmetric matrices. orthovonal nuris. rank
of & matrix, inverse of a matrix. applications of matrices 1o soly ¢ svslem ol linear eyuations,

Iigen values and igen yectors. Caley=Hamilton theorem,

Text Books

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



2024, (AICTE Recommended Textbook)

2. Garg, Reend. Advanced Engineering Mathematies, Khanna  Book Publishing

Lrd

-+

‘.;

Company, 2023,

Kolman B.. Busby R. and Ross S Diserete Mathematical Structures,  Oth
Edition. Pearson Iducation, 2015,

Deo Narsingh, Graph Theory with Application 1o Fngineermg and Computer
Seience, Prentice Hall. Indis 1979,

Vasishtha AL R. and Vasishtha ALK Matrices, Krishna Prakashan, 2022,

Reference Books

L.

3.

Grimaldi Ralph P, and Ramana B.NL Diserete and Combinaorial Mathematies:
An Applied Introduction, Fifth Fdition. Pearson Education, 2007,

Rosen Kenneth 11 ang Krithivasan  Kamala, Diserete Mathematics and ity
Applications, McGraw T1il]. India, 2019,

West Douglas B.. Introduction to Graph Theary. Second Fdition, Pearson Fducation,
2015

Web Resources

L.

5



Problem Solving Teehnigues

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

Course Objectives

COL Understand basic termimology  of computers. problem  soly e programming

Languages and their oy olution (Understand) _ L
CO2: Create specitication from problem requirements by asking questions (o disambigugie
the requirement statement. (Create) -

C'O3: Desion the solution from specilication of a problem and w e pseudo code of the

algorithm using  busice building blocks or structured  proerammin e CONSIIUCts
(Sequence, Selection and Repetition statement), (Create)
CO4: Translate an algorithm into o ¢ computer program (Creule)

COS: Testing and analysing programs Using debugging tools. ( Analy e,

Prerequisite:  This is an introductory programming course and henee o prerequisites
Course Content:

UNIT I: (CO-1, C0-2)

Problems And Prob

em-Instances. Generalization Special Cases. Types of
Computational  Problems, Classification of Problems, Analysis of Problems. Solution
Approaches, Algorithm Development, Analysis of Algorithm, Efficieney, Correctness. Role
ol Duta Structures in Problem Solving, Problem- Soly ing Steps (Uiderstand the Problom.
Plan, Exceute, Ang Review). Breaking the Problem ino Subproblems, Input Outpu
Spectiication, Input Validation. Pre and Post Conditions.

UNIT UL (CO-2, CO-3, C0O-1)

Structured Programming Coneepts: Sequence (hput Output’ Assienmenty Selection off |
Llse) And Repeution (For, W hile, Do-While) Statements, Contol Stucture St s
Nesting. Different Kinds of Repetitions: Enty Controlled. | Contrabied. ¢ ounter
Conwrolled, Definite. Indefinite and sentinel-Controlled Repeutions, Psceudocode and
Flowcharts. Definition And Characteristics ot Algorithms., Standard Algorithm Format.
Problems Involving Heration and Nesting: Displaying Different Patterns and Shupes Using
Symbols and Numbers, Generating Arithmetic and Geometric Progression. Fibonacer and
Other Sequences. Approximate Values 1or Toosingx) Cos(a), e, Using laxlor Series,
Different Kinds of Dat in The Reul World and How They are Represented in “The Computer
Memory. Representation of Integers: Signed Magnitude Form, 175 Complement And 27
Complement. Representution of Real Numbers: IEEE 754 Floating Poini Representation,
Representation of Characters: ASCIL UNICODE.

C Language: Introduction To Programming  Languages. Diflerent Generations of
Pl'()‘.[?'ill]hllﬂlll_&{ Fanguages. Typed Vs Iypeless Progrmmmimeg | anvuives, Histors al” ¢
l.;m‘uuugu. An l-mﬁ!} C Program C | unguage Counterparts For Input (scunto)). Outpul
tprir}t!'( N Statements. Assignment, Arithinetic, Relational and | egical Operators, [E T Ise
Stitements. For. While, Do-While  Suwements. Dty Types. Translating  Prcudocode



(%)

]

Algorithm 1o ¢ Program. Incremental Compilation ang Testing of Ihe ¢ 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: Ixtracting Digits of a Number (1 ofi o Right and Right 10 ¢l
Palindrome, Prime Number. Prime Factors, Amicable Number, Perfoct Number, Armstrong
Number. Factorial, Converting Number from One Base 1o Another Statistics (Masimun.
Minimum. Sum and Average) on a Sequence of Nunmbers w hich are Read using Seninel
Controlled Repetiton using only a few Variabloes,

O Language: ¢lse-ir Ladder, switch Case. Increment Decrement Operators, break and
continue Statemens,

UNIT IV: (CO-2, CO-3. CO-4, C0O-5)
Modular Programming, Top-Down and Bowom-Up  Approaches 10 Problem Solving,
Recursion. Problems on Arrays: Reading and Writing of Array Flements, Masinum.
Minimunm. Sum. Average. Median and Mode. Sequential And Binary Scarch. Any one Sorting
Algorithm. Matrix Operations,
C Language: Function Definition and Declaration (Prototype), Role of Retumn Statement,
One Dimensional ang Two-Dimensional Arrays. String Functuons, Othes Operators,
Operator Precedence and Associativity., Debugging,
Text Books
Nugaraju Y, Practical ¢ Programming for Problen, Solvine, KN hanng
Book Publishing Company, 202,
AICTES Programming  for  Problem Solving  (with  I.ab Manual),  Khanna  Book
Publishing Company, 2024,
Harvey Deitel and Payl Deitel, C How (o Program. 9" edition, Pearson Indii. 2013,
R G Dromey, How to Solve It by Computer,

Reference Books

Brian W. Kerighan and Dennis Ritchie, The € Programming I anguage. 200 adition. Peirson,

205,
Jeri Hanly and Elliot Kolliman, Problem Solving and Program Design in ¢ s cdition,

Pearson. 2015,

Problem Solving Teehniques: Lab Problens

UNIT-11

Converting degrees Celsius o Fahrenheit and vice yersa?

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

e

Given o positiy e mteger value n (- 0) display number, square and cube of
numbers from 1w o in g wbular format?
4 Given an input positive integer number. display odd numbers from in the range

[1.n]?




5,

0. Display following p

7.

S,

\)_

Display

display firstn ()

cach pattern write

irst mathematical Lithles,

mathematical tables Up o m(m

atterns o n rows (nn -

cach table up 1o

) rows’!

separate algorithm program?

0), For the below examples n

10 PSS Clenera]ise this 1o

SNor

S

S5
588
SS88
$S858

[2343 I 2345
1234 1234
123 123
;2 i
! ]

Display th

¢ following patterns of n rows (n=(

). tor the below examples n

\.l’

Hollow square

patiern;

Irnangle
Patterns with

numbers:

Squre
with

diagonals:

Diamond

Patiern

* * * * &
HHIHH S HE * * kK
# i l . o ok ks ok
i # 121 ko ok Kok
# #1232 i * etk
HHEH R 1234321 —
12345432 n o -
£ * ¥ % .
Given the first term (a). ditference/multiplier (d) and numbor of terms (n - (),

display the first n terms of the

arithmetic'geometric progression”?

Display the first n (0 - 0) terms of the tibonacer sequence?

0. Display the first n (n = 0) terms of the Iri-bonacer sequence”

LT Given two positive mteger numbers nl

12. Compute approximate

I3. Compute approximate

L4 Compute approximate

consecutive numbers of the fibonacei sequence?!

series for a7

Taylor serics for ¢v?

l‘;ll\ lur series [or SN ) Cosiy))

value of m considering first 0 (n

value of ev considering first n (n

aluc of sin(x) cos(x) considering first n(n -

and n2 check if the numbers are

0) terms ol l]k‘fil)]nl'

Y werms of the

N terms ol the



UNTIT-111

B

B4

Extract digits off an integer number (left 1o rightand right 1o lefi)
Given a sequence of digits form the number compased of the digits. Use sentinel
controlled repetition to read the digits followed by -1. For example. tor the inpug 2 7

29 -1 the output number iy 273297

3
Cheel ifa given POsItive integer number i 4 palindrome or nor

Compute character grade from the marks (0 marks - [OO) of 4 subye Cihradinge
Scheme: 80-100 : AL 60 - 79; B 50- 59: €, 40-49: D, 0-39: 12 Solve this using both
else-if ladder and switch case?

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

Cheek ifa given positive integer number s 4 prime number or not?

Compute prime factors of' a positive integer number?

Check il two positive integer numbers are amicable numbers or no?

Checek ita given positive integer number is g pertect number or not?

Cheek ira given positive integer number Armstrong number or not?’

; ('on\'crling apositive mteger number (n = 0) from one base tmputBase) o another

base (outputBase) (2 < input Base, outputBase < 10). Input number should be
validated before cony erting 10 make sure the number uses only digits allowed m the

input base?

SWrIe A program 1o display a number in text form. For example 1T the pumber is

3432 the output should be TEIVE FOUR THRI-F W

. Using the grading scheme deseribed i the question 4 (U T 1. Compute how
& £ 2 |

many  students awarded cach grade and display the frequency as u bar char
(thorizontal) using single **" for cach student. Use sentinel controlled repetition (- |
as sentnel value) in reading the students marks, Use else-if Tadder switeh case 1o
compute the grade and the corresponding Irequency.

Sample bar chart when the class has 7-A. 10-B. 3-C. 7-Dand -I° erades,

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

are read using sentinel controlled repetition using only few variables?

-Compute body  mass  index. BMI welghtinK Gs (HeightinMeters

FHeightinMeters). Both weight and height values are positive real numbers.
Your program should display BMI value followed by whether the person is

Underweight. Normal, Overw cight or Obese using the below ranges:



BMI Values

Underweight: less than I8.5 Normal: > 185 and <25
Overweight: » 25 and < 3()
Obese: =+ 3

UNIT IV

I Design g modularized algorithm program to check i a given Positive integer
number is a circular prime or not?
= Design a modularized algorithm Program to compute a maximum or's numbers”?
3. Design a modular algorithm/program which reads an array ol p integer elements
and outputs mean (average), range (max-min) and mode (mos; frequent elements)?
4. Design a modular algorithm program which reads an array ol ninteger clements
and outputs median?
S Implemeny YOUrown string length and string ves ersal funetions?
6. Design algorithm program to perform matrix operations addition, subtractionang
lranspose?
7. Write a recursiy e program to count the number ol digits of a positive integer
number?
8. Recursive solutions for the following problems:
d. Factorial o g number?
b. Display digits of a number from left to right (and right o lefi)?
¢. Compute x using only multiplication’?
d. To print g sequence of numbers entered using sentinel controljed repetition

in reverse order?



Computer Architecture

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

Course Objectives

COIL: To Understang the basics OF Digital Blectronics and Binary Nunibe Syslem
CO2 To Learn the implementation ol Combinationy] Crreuit.

CO3: To Learn the implenentation of Sequential Cireuir,

CO4:To Understang the Organization of basic computers.

CO3: To Understand the concept of Parallel Processing.

COO6: To understand the coneept ol memory arganization.
Course Content:

UNIT-]

Digital Principles: Definition for Digital signals. Digital logic. Dignal compuiers. Vo
Neumann Architecture, Boolean Laws and Theorems. K-Map: Trath Tubles 10 K Map, 2. 4
and 4 variable K Map. K-Map Simplifications. Don*( Care Conditions. SOP and PES,
Number Systems: Decimal. Binary, Octal, Hexadecimal, Number System Com ersions,
Binary Arithmelie. Addition and subtraction of BCD. Octal Arithmetic, Hexadeeimal
Arithmetie, Binary Codes. Decimal Codes. Frror deiecting and correcting cades, ASCL
EBCTIC, Exepss- 3 Code, The Gray Code.,

UNIT-11
Combinational Cireuirs: Hall" Adder and Full Adder. Subtractor, Decoders, Lncader.
Multiplexer, Demultiplexer

Sequential Cireuits: Flip-Flops- SR Flip- Flop, D Flip-Ilop, J-K Flip-Ilop, T Flip-Flop.
Register: 4 bjy register with parallel load, Shi Registers: Bidirectional i register
with parallel load, Binary Counters-4 bit synchronous and Asynchronous binary counter

UNIT-IT1

Basic Computer Organization  and Design:  Instruetion Codes. Computer Rewisters.
Computer  Instructions, Timing  and  Conwol. [nstruction Cyele. Memory \Rettrence
Instructions, Input- Output Interrupt, Complete Computer Description, Design of Basic
Computer, Design of Accumulator logic. Central Processing Unit: Introduction. Gieneral
Register Organization, Stack Organization, Instruction Formuts, Vddressmg NModes, Dt
Transler and Manipulation. Program Contral, Reduced Instruction Sey Computer( RISC).
RISC Vs.CISC,

UNIT-1V

Pipeline and  Vector Processing:  Parallel Processing. Pipelining, Arithimene Pipcline,
Instruction Pipeline, RISC Pipeline,

Input-Output Organizution: Peripheral Deviges. Mput-Output Interface, Asynchranous data
transter. Modes of Transfer. Priority Interrupt.  Direct memory - Access. Input-Ouipar
Processor(10),

Memory Organization: Memory Hicrarchy, Main Memary. Ausiliar memory. Associate
Memory, Cache Memory, Virtual Memory. Memory Management Hardw are




Text Books:
L. Donald p Leach, Alber Paul Malvin, Goutam Saha. “Dicit) Principles &
Applications™ | Tata McGraw [i]] Education Privage Limited. 2011 1-ditjion,
2. M. Morris Mano.- “Computer System Architecture™, Pearson Phi. Third 1-dition.

Referenee Books:

Lo William Stallings- “Computer Organization ang Architeewrd™ Pearsan PHI Sixth
Idition,

2. Andrew S, Tanenbaum- “Structured Computer Organization™, Py Pearson Jih
Edition,

3. MV Subramanyan, “Switching Theory and Logie Design™, Laxnii Publications
(P) I,

4. Ikvinderpal Singh. Computer Organization Architeeture, Khanng Bool Publishing,
Suggestiye Laboratory Experiments:

I Verily logic behayjor of AND, OR, NAND. NOR, 1X-0OR. EX-NOR. Invent ang
Buller gates,

2 To study and verity NAND us g Universal Gate

3. Toverify De- Morgan’s theorem for 2 variables

4. Design and test of an S=R Nip-flop using NAND/NOR gaic,
5. Convert BCD 1o 'xeess-3 code using NAND gace

0. To Convert Binary to Girey Code

7. Verilication of Truth Tables of J-K Flip-Flop using NAND/NOR Qe
Realize Decoder ang I'ncoder circuit using Basic Gares,

9. Design and tmplement the 4:] MUX using gates,

10, Implementation ol 4-Bit Parallel Adder Using 7483 1.

L1 Design and verily operation ot half adder and 1yl adder.

12, Design and vertly operation ol hall subtractor,

jo =

3. Design and Implement a4 bic shif register using I lip Hops,.
F Implement Boolean function using logie gates in both SO dnd PONS
IS, Design and Implement o 4 big synchronous counter,
6. Design and verily 4 bit asynchronous counter.
Iardware

Lo Familiarize  the computer - system - layouyt: marking  positions  of SMPS,
motherboard. FDD, 1D, CD, DVD and add on cirds,
2. ldentily the Computer Name  and Hardware  Specificaton (RAN capacity,

Processor type. HDD, 32 bit 04 bit)

3. Identity and Troubleshoot the problems o RAM. SMPS and motherboard

Lo Configure BIOS settings - disable and enable USB and | AN

2. Adding additional RAM 1o the sy stemutexpanding RAN Sise).

6. To Study mother board layout of a system.

7. Demonstrate the assembly of o PC

8. Demonstration of yarioys ports: CPUL VGA port, PS 2 (hey board. mouse) 1S 13.
I AN, Speaker, Audio.

9. Install and conligure windows OS

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



General English — |

AEC-] General English - | HiIT:0P 2 Credits
0122304

Course Objective:
1. To provide learning environment (o practice listening, speaking. reading and writing
skills.

o assist the  students W carry on the tasks and activities  through  euided
mstructions and materials,

{8

3. To clfectively integrate English language learning with employability skills and
training,

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

Course Content:

Unit- I: Vocabulary Building

The concept of Word Formation. Root words from foreign languages and their use in
English, Acquaintance witly prefixes and sutfixes (rom foreign languages in Fnglish to form
derivatives, Synonyms. antonyms, and standard abbreviations.

Unit-11: Basie Writing Skills

Sentence Structures, Use ol phrases and clauses in sentences. Importance ol praper
punctuation. Creating coherence. Organizing principles of paragraphs m documents.
Techniques tor writing precisely

Unit- TI: Edentifying Common Errors in Writing

Subject-verb agreement. Noun-pronoun agrecment. Misplaced moditiers. Articles.
Prepositions, Redundiancies

Unit- IV: Nature and Style of sensible Writing

Describing, Delining, Classitying, proy iding examples or evidence, 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 Workplace,
Interviews. Formal Presentations
Unit- VI: Oral Communication (This Module involves interactive practice sessions in
Language 1.ah)
Listening - Comprehension, Pronunciation, hionation,  Stess md - Rhythin, Common
Exeryday  Situations: Comversations  and Dialogues. Communication Workplace,
Interviews. Formal Presentations
Text/Reference Books:
Lo ALCTE's Preseribed Textbook: Communication Skills in English (with I ab Manual).
Anjana Tiwari, Khanna Book Publishing Ca.. 2023,
2o Elfective Communication Skills. Kul Bhushan Kumar, Khanna Bool Publishing,
202,

fed

Practical English Usage. Michael Swan. OUP. 1995,



4. Remediy) English Granmmar. FT. Wood, Maemil lan.2007
On Writing Well. Willium Zinsser. 11, arper Resource Book, 0

6. Study Writing, 1.1, Hamp-Lyons and Ben Heasly. ¢

s

ambridge 1! IVCISIY Press, 2006
7. Communication Skills, Sanjay Kumar and py ushpl.at

8. Lxercises in Spoken Lnglish, Parts. 111, ClLpp,
Press.

(L Oxford | niversity Press. 201 |

« Hyderabad. Oxioprg University

Alternative NPTE] JSWAYAM Course:

S.No. NPTEL/SWAYAM Instructor Host Institure
Course Name

I English language for Prol. Avsha ighal I MADRAS
COMPCLUve exams

2 Teehnical English for Prof. Aysha igbal IRRN

Course Outeomes: The student will acquire basic proficiency in | nelish mcluding reading

and h\lumw camprehension, WIiting ¢

speaking skills




Indian Knowledge System

MDFE Indian Knowledge System: Indian 2LAOT:0P 2 Credits
0122305 Mathematics ang Astronomy

Course Objectives
L To provide information about great mathematicians and astronomers who given

significant contribution i Indian mathematices and astronony,

2. To help students 1o race, identity, practice and develop the dgificant Indian
mathematic ang astronomieal knowledge,
3. To help to understand the astronomic significance with the human holistic development

of physical. menal and spiritual wellbeing
4. Enumerate (he main characteristics ol education system in Vedie and Post Nedie period
o enrich the intelleetual imagination and diminish the dogmatic assurnee w hich closes
the mind against speculation
Detailed contengs:
Module 1: The Introduction 1o Ancient Mathematies & Astronomy
Introduction o Brief mtroduction of inception of Mathematics & Astronomy from vedic
periods. Details of differen authors who has given mathematical & astronomics| sulry (¢.g,
arytabhatta, bhaskara, brahmagupta, varamahira, budhyana, yajanvikya, panini. pingala.
bharat muni, sripati, mahaviracharya, madhava, Nilakantha somyaq, jveshthadey . bhaskary-
I shridhara), Periodical cnlisting of Mathematical & Astrological achicyvement in Indua.
Fxolution of Indian Numerals (Brahmi (1 st century). Gupta (-hih century ) & Devanagri SCripl
(THth century)
Module 2: Ancient Mathematics -]
Veda & Sulvasuirag (Pythagoras theoren. Square root & Squaring Cirele) (baudhayvany
sulbhasutra, apastamby sulbhasutra, katvayana sulbhasutr, manava sulbhasutry. maitrayan
sulbhasutra, varaha sulbhasutra, vadhuly sulbhasutry | Pingala’s chandasutras. SUnyaL yaal-
tavat, Aryabhata Aryabhatiya, Asanna, rdha-jva, kutaky, ). bhaskara
(tr‘ignnomclur_v,shridhurn, mahavira), Bhaskara Acharya (SiLH](lHILiS]‘Iil'l)l'ﬂ;ll]iJ‘ Naramahirg
panchasiddhantika.
Module 3: Ancient Mathematics - |1
Brahamgupta (vargaprakrati, bhramasphuta siddhanta, bhavang). avatayrita,
ganitasarasamgraha, llavathi, ganesadaivajna, randavanuiki, sury asidhhania, grahalaghay .
sadratnamala. mandayriga, sighrartta, Bijaganita, Bukshali manuseripl
Golavada. .'\I:ulh_\umzlnal_\';m;lpmknru. .\f:lh;l‘]'_\'ilnil_\Ltﬂ;l]‘l'i!lxill':t (Method of omputing Crregl
Sines). Lagnaprakarana, Vemaroha, Sphutacandrapti, Aganita-grahacary . Chandravakyani
( Fable of Moon-mnemonics )
Module 4: Ancient Astronomy -
Parahita system of astronomy and drk system of astronomy,  Manda  sumskar, siehrg
samskara. Vedanga Ivotisha (astronomical calculations, calendricyl studies, and establishes

rules for empirical observation). Aryabhatiya (carth rotation. shimg  of moan).



Brahmasphutasiddhanta (motion of plancisic varahmihirg (pancastddhuntibay,
Muhabhaskariya. lahubhaskuriva & arybhauiva bhashya (Plancrary longitudes. helineal msing
and seitmg of the plancts. conjunctions among the plancts and stars. solar and lunar celipses,
and the phases of {he Maon), Sisvadhiveddhida (grahadhyayu, goladhyava),
siddhantasiromani, karanakutuhala (planctary positions, conjunctions,  eclipses,
cosmography), siddhantasckhara, yantra-kirnavali, Sphutanirnaya, Uparagakeiy akrama.
Muodule 5: Ancient Astronomy I

Positional astronomy (sun, plancts, moon, coordinate systems, precision of the equinos and
its effects, eclipses. comets and meteors). Mahayuga & Kalpe SYStem Yuga system. ayvanas,
months, tithis and scasons, time units. sun and moon’s motion, planct position. avanachalana,
zero-precision year, katapayaadi system. [ndian nakshatra system, astrononiy., Instruments tor

naked eye astronomy (vedic observatories). The principal and applicition of Samrat Yantra,

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

Yantra, Utaansh Yanuey,

Reference:

l.

Z

e

9

]

Textbook on IKS by Prof. 13 Mahadevan, TIM Bengaluru,

R P Kulkarni, Glimpese of Indian Engineering and Lechnology (Anciem & Medieval
period, Munshiram Manoharlal Publishers Pvt. [.td. 2018

AK Pathak, Science and Technol logy in India. Anshika prakashan pratapgarh. 2010

NVP, - Unithirl, Indian Scientilic Traditions (Professor KON, Neclakantan Flayath
Felicitation Volume), publication division uni cristy of Calicut, 20006

Dharmpal, [ndian seienee and technology in the cighteen century. rashirotwhana sahitya,
1U83

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

A Kolachana, Studies in Indian Mathematics and Astronomy. Hindustan Book ALCTC

S B Rao, Indian Mathematics and Astronomy: Some Landmarks (Revised Third Fdition),
Bhartiya Vidhya Bhavan, 2012,

GG Josheph, Indian Mathematies: Engaging with the World from Ancient 10 Moder
Fimies. speaking Tiger, 2016

0. BS Yadav, Ancient Indian Leaps into Mathematics. brikaushor publication. 201

I. DP Chatopadhya. Ruvinder kumar, Mathematics. Astronor my, and Biologvy i Indian
Tradition: Some Conceptual Preliminaries ( (Phispe Monograph Series on History of
Philosophy. Scienee and Culture in India, No 3)s Munshivam manohalal publication. 1993

- BV subbarayappa. The Tradition of Astronomy in Indha; History ol Seicnee, Philosoplia
and Culture in Indian Civilization Vol. V. Part 4 Jyouhsastra (Iistory ol Science.
Philosophy & Culture in Indian Cix ilization), centre for studies in civilization. 2008

CGE Clark, The Arvabhatiya of Arvabhata: An Ancient Indian Work on Mathematios and

.

Astronomy, Kesinger publicaition, 2010
A4 Anonyms, Tindu Astronomy: Anuradha, Bharani. indu Chronology, Hindu Calendar,

Indian Astronomy. Kerala School of Astronomy and Mathenatics. hot Book 1o, 201

n

- KV Sharma, Ganita yuktibhasa (Analytical Expositon of the Rutionades ol Indian

Mathematics and Astronomy., Kindle, 2021



Environmental Scienee and Sustainability

VAC Environmental Science and Sustainability  20.:07:0p 2 Credits
0122306

Course description: This course ams o familiarize students with fundamental
eny ironmental coneepts and their relevance 0 business operations. preparing them o
address lorthcoming sustainability challenges. It iy designed 1o equip students with the
knowledge and  skills needed 10 make decisions that account for environmentyl
consequences, fostering environmentally sensitive and responsible future managers. The
course content is divided into four comprehensive units,

Unit I: Introduces basic environmental principles. the man-covironment relationship, and
sustainability issues,

Unit 2 focuses on ceosystems, biodiversity, and sustainable practices,

Unit 3: addresses environmental pollution, wastc 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 4 deep understanding
ol environmental processes, the importance of sustainable practices. and their role in

promoting sustainability within business COnleals.

Course Objective(s):
L. This course aims to Tamiliavize students with basic environmental concents, their
relevance o business operations, and forthcoming sustainability challenges.

! <

This  course  will cquip  students o make  decisions that  consider
environmental consequences,

J

3. This course will cnable future business graduates o 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 segments ol (he enmvironment. the man-cnvironment relationship. and
histovical environmental mos ements. Coneept of sustainability: Classification of natury]
resourees, assues related (o their overutilization, und strategies tor their conser auion.
Sustainable practices in managing resources, including defurestation. water consery ation,
energy seeurity, and [ood security issues. The conservation and cquitable use of resources.
considering both intergencrational and mtergenerational equity, and the importance of

public awareness and education,

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

its conservation, Lcosystem resilience, homeostasis. und carryving cupacity. emphasizing the



need for sustainable ccosystem management. Strategics for in situ and ox 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 clfeet. and acid rain, with o
particular focus on pollution  episodes in  India. Importance ol adopting  cleaner
technologics:  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 socicty and the environment. with o focus on ststatnable
development and environmental ethics. Role of businesses in achieving sustainable
development goals and  promoting responsible consumption. Overview ol key
cnvironmental legislation and the judiciary's role in environmental protection, mcluding the
Water (Prevention and Control of Pollution) Act of 1974 the Environment (Protection) Act
of 1986, and the Air (Prevention and Control of Pollution) Act of 1981, Invironmental
justice. environmental refugees. and the resettlement and rehabilitiion of alfected
populations: Ecological economics, human population growt, and demographic changes in

India.
Readings:

Text Books (Latest Fditions);

L. Poonta, M.P. Enviconmental Studies (3 ed.), Khanna Book Publishing ¢ o

2. Bharucha, E. Texthook of Enviconmental Studies (3% ) Orient Blackswan Priveae
L.td.
3. Daver Do & Katewa. S. S, Text Book of Environmental Studics. Cengage Iearning

India Pyt Lud,

4. Rajagopalan. R. Eavironmental stadies: from crisis (o cure (3 edy). Oxtord University
Press.

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

6. Basu, M. & Xavier Savarimuthu, S. 1. Fundamentals of environmental studics.
Cambridge University Press.

7. Roy. M. G Sustainable Development: Environment. ey and Hater Resourees.
Ane Books.

8. Pritwani. K. Sustainability of business in the context of eovironmental management,
CRC Press.

9. Wright, R'T. & Boorse, D Environmental Science: Toward 4 Sustainable Funre (130
¢d.). Pearson.

References Web links:



Course Outcome(s):

I Explore the basic environmental coneepts and issues relevant to the business and
management field,

2. Recognire the interdependence  between environmental  processes and socio-
cconomic dynamics.

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

4. Identily possible solutions to curb environmental problems caused by munugerial
actions,

2. Develop skills w0 address immediate environmental conecrns through changes in

business operations, policies, and decisions



Bridge Course in Mathematics for BCA Program
Semester-1  Paper Code: 0122307 Paper Title: Basic Mathematies
MaxMarks-100 [1-25 UE-75 Passing Marks(UF)-25

(Qualify Paper: Only for the students of Non-Mathematics or Non-
Computer Science background)

Contents Modules-

l. Differential and Integral Caleulus: Continuity and  dilferentiability. derivative of
composite functions, chain rule, derivatives of Inverse trigonometric functions, derivative of
implicit function. Concepts of exponential, logarithmic functions. Deriyatives of loge x and
et . Logarithmic differentiation. Derivative of unctions expressed i parametric forms.
Second order derivatives. Rolle's and Lagrange’s Mcan Value Theorems (without prout) and
their geometric interpretations. Applications of Derivatives:  Applications of deriy atives:
Rate of change, increasing/deereasing functions. Tangents and Normals. approsimation.
maxima and minima (first derivative test motivated geometrically and second 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 ol difTerentiation,
Integration of"a varicty of functions by substitution. by partial fractions und by parts, only
simple integrals. Definite integrals as a limit of a sum, Fundamental Theorem of Caleulus
(without proof). Buasic properties of definite integrals and evaluation of detinite mtegrals,
Applications ol the Integrals: Applications in inding the arca under simple curves.
cspecially lines, ares of eircles/parabolas/cllipses (in standard form onlv). arca between the

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

12

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

system, Squarc-root ol u Complex number 03

3. Differential Equations: Definition, order and degree, general and particular solutions of o

differential equation. Formation of differential cquation whose general solution is given,

4. Analytical Geometry: Briel recall of 2-1) from carlier classes, shilting of arigm, Slope of 4
line and angle between two lines. Various forms of cquations ol a lines parallel 10 uxes.
point-slope form. slope-intereept form, Lwo-point form, intereepts form and normal Torm,
General equation of a line. Lquation of family of lines passing through the point of

interseetion of two lines, Distance of a point from a line,

5. Mathematical Reasoning: Mathematically aceeptable  statements, Connecting words
phrases - consolidating the understanding of il and only 1" (necessary and sullicient)

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



through variety of examples related 1o real life and Matheniaties. Validutung, the statements
mvolving  the connecting words - difference belween contradiction, converse  and

contruapositive.

0. Probability & Statistics: Basic statistical concepts, qualitative and  gquantittive data.
Classification of data. Construction of frequency distribution. stem wnd leaf™ display,
Graphical presentation ol daia -histograms and cumulative frequeney curves, Measure of
central tendeney  Arithmetic mean. median and mode  their properties. Partition values
quartiles, deciles and percentiles. Basie lerminology-random experiment, sample space,
evenl, mutually exclusive events, cqually likely events. Detinition of probability - (lassical.
cmpirical and axiomatic approaches. Addition rule for two events, Independence of ey ents.
conditional probability, Multiplication rule for two events. Delinition ol a random variable

diserete and continuous randon; variables
References:

L. G.B. Thomas. M.D. Weir. LR 1ass, Thomas Calculus, Pearson Publication.

2. R.G. Bartle, D.R. Sherbert. Introduction to Rey] Analysis, Wiley Publicution,

3. LP. Singh, Discrete Mathematics for Under graduates, Ane Books. 2014,

4. PB. Bhattacharya, S,.K_Jain. S.R. Nagpaul, First Course in [incar Algebra. Wiley, 1983,
5. G. Hadley, Linear Algebra, Narosa Publishing, 1992

0. Dennis G. Zill and Pawick D). Shanahan. A First Course in Comples Analysis with
Applications, Jones and Burtlen publishers Sudbury, Mussachusetts

7. S. Ponnusamy. Foundations of Complex Analysis, Norasa yublishers,
y 3 |

&0

Erwin Kreyszig, Advanced engineering mathematics. Wiley India (") 1.1, John Wiley &
5008,

9. Basic Statistics  Awarwal 131 New age international, Gth edition, 2013
0. Larl AL Coddington. An Introduction to Ordinary DifTerential Fquations, prenticel lall,

LLS.G. Deo, V. Lakshmikantham.V, Raghavendra; Textbook of Ordinary Dillerential
Equations. Second Edition, Tata MeGraw-Hill Education Pvt. | td.

12, Apostol, T.. Mathematical Analysis. Addison-Wesley, 2nd Edition, 1971
L3, Mathematical Statistics. J. N Napur & 11 C. Saxena.
I Probability and Statisties for Engineers. Irwin Miller & John I T'reund.

|

wh

- Elements of Probability and Statistics. A. P. Baisnab & M. Jas.
16, Statistics, Schaum’s Outlines. M. R. Spicgel & 1. J. Stephens,
L7. Probability and Statistics, Schaum’s Outlines. M. R, Spicgel. 1.1 Schiller, R, AL Seinn asan,

18,
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Pearson Fducation., India,

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

Course Qutcomes (C0s):
At the end of the course. students will be able to:
COI1: Explain the fundamentals of the operating system,
CO2: Comprehend multithreaded programming, CPU scheduling, process munagement.
process synchronization, memory, deadlocks. and storage management.
CO3: Compare the performance of CPU scheduling algorithms CO-: Tdenuty the features off
/0 and File handling methods.

Operating Systems LAB
List of experiments

I. Write C program to simulate the FCFS CPU Scheduling algorithm,
2. Write C program o 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 Avoidance.

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 1PC mechanism using FIFOs
8. Write a C program to simulate Paging memory management technique.
9. Write a C program Lo simulate Scgmentation memory management teehnigue,

10. Write a C program to simulate the Best Fit contiguous memory allocation weehnigue,
1T, 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.

3. Write a C program to simulate the MYT algorithm.

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

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

method.

Course Outcomes (COs):

CO1: To implement scheduling of algorithms.
C02; Understanding the concept ol eritical section problems. CO3: Concepts ol file
allocation ol [rames.

CO4: Concept of Page replacement algorithms.



Object Oriented Programming using Java

ALEC-1 Objeet Oriented Programming using Java 3074 5 Credits
0222304

Course Objectives

COL: To introduce the abject oriented programming system coneepls
CO2: To introduce syntax and semantics of Java programming languase
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, Diflerence between Java, Cand C- - Javaand Internet, Java
LEnvironment.

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 1.ine Arguments.

Text Book T: Chapters 1.2 and 3,

UNIT I1:

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

Operators & Expressions: Arithmetic operators, Relational operators. | ogical aperators.
Assignment operators, Inerement & Decrement operators, conditional operdators, Bitwise
operators, Arithmetic  Ixpressions, Evaluation of Expressions. Type Conversions in
Expressions, Operator Precedence & Associativity.,

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

Text Book 1: Chapters 4. 5. 6, and 7.

UNIT I

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

Arrays, Strings and Vectors: 1D arrays. Creating an Array, 21 arrays, Sirings.
Vectors, Wrapper Classes, Enumerated Types

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

Text Book I: Chapters 8,9, and 10, A
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UNIT IV:

Packages: Basics of packages,  Sysiem packages. Creating und aeeessmupichuges,
Creating user defined puckages. Adding cluss w g package,

Exeeption Handling: Using the main keywords of exception handling: vy, cateh.throw.
throws and finally: Nested try, Multiple cateh statements. Creating user defined exeeplions

Text Book 1: Chapters 11 & 13.

Texr Books

L Balaguruswamy 1. (2023). Programming with JAVA: A Primer. 7th ediion, Tl

MceGraw HHll Pdueation

!J

Schildt, 1. (2022). Java: The Complete Reference. 12th edinon M Gras 1Hil]
Education.
Reference Books

I Arunesh Goyal, The Essentials of JAVA. Khauna Book Publishing Company Privare

Limied. 2012,

1]

Tanweer Alam. Core JAVA, Khanna Book Publishing Company Private T unted, 2015,
3. Y. Danicl Liang, Introduction to Java Programming, 7th Ldition, Pearson 200x,

4. 8. Malhotra and S. Choudhary, Programming in Java, 2ad Ldition. OstordUngs SINI
Press, 20144,

Web Resources

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 commuand hine arguments,
Write o program 1o send the name and surname of a student throagh command line
arguments and print a welcome message for the student.
Write a java program to tind the largest number out of n natural nombers.
Write a java program to (ind the Fibonacci series & Factorial of d number using recursiy e
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 progrim that checks whether o given strmg 18 o palindrome or not
EX:MADAM is a palindrome.
Write a java program (o read n number of values in an array and display 1tin reverse order.,

L0. Write a Java program to perform mathematical aperabions. Creae 4 cluss called AddSub

with methods w0 add and subtract. Create another class calledMulDiv that extends from
AddSub class (o use the member data of the superclass. MulDiv should have methods 1o
multiply and divide A main function should aceess the methiods and pertorm the
mathematical operations.

I Create a JAVA class called Student with the follow ing details as variubles within i



12

13.

[ 921

16.

[8.
19,

a. USN, NAME, BRANCH, PHONLE, PERCENTAGE
b. Write a JAVA program to create n Student objects and print the USN Name. Branch,
Phone. and percentage of these objects with suitable headings.

- Write a Java program that displays the number ol characters, lines and words in a text.

Write a Java program to create a class called Shape with methods called getPerimeter() and

getArca().  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 (o create a class Employee with a method called caleulateSalary ()
Create two  subclasses Manager and Programmer. In cuch subcluss. override the
aleulateSalary() methed to caleulate and return the salary based on their specitic roles,

- Write a Java program using an interface called *Bank” hin g function rute ol interest( ).

Implement this interface o create two separate bank classes "SBIT and "PNB™ w0 print

different rates of interest. Include additional member variables, constructors also in classes

“SBIMand "PNI3”,

Write a Java package program for the class book and then mmport the data from the package

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 exceeption handling.

Write a Java program that reads a list of integers [rom the user and throws an exeeption 1l

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 clitss
exeeptionDemo in which the method test() throws UnderAge exception it the variable age
passed (o it as argument is less than 18, Write main() method also (o show working ol the

progran.

)



Web Technologies

MDE. 0222305 Web Teehnologices H:01:2p 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 coneepts of event handling and data v alidation mechanisms,

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

side Internet Programming and basic full stack web development.
CO+: To develop modern interactive web applications

Prerequisite:

I, Proficiency in at least one programming language, such s Python, Java, or (o,
Understanding of programming concepts such as loops, conditionals. functions. und data
structures ke arrvs, lists,

2. Familiarity: with object-oriented programming (OOP) principles, including  chisses,
objects. inheritance. and polymorphism.

Course Content:

Unit I;

Introduction o HTMI .. history of HITML, Objective, basic Structures of FEPNL, Tleader
Tags. body tags. Paragraph Tags. Tags lor FORM Creation. TABI 1. FORNM. TEXTARE A,
SELECT. IMG, IFRAME FIELDSET, ANCIHOR.

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

Introduction to CSS. types, Sclectors. and Responsiveness of a web pagg,

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

[ntroduction to www. Protocols and Programs. Applications and development tools, web
browsers, DNS, Web hosting Provider. Setting up of Windows | mus [ nis web o servers.,
Web hosting in cloud. Types of Web Hosting.

Unit II:

[ntroduction to JavaScript; Functions and Events, Document Object model traversing using
JavuScript. Output System in JavaSeripti.e. Alert, throughput. Input box. Console, Variables
and Arrays in JavuScript.Date and String handling in JavaScripl.,

Manipulating CSS through JavaScript: Form Validation like Required validator, length
validator, Pattern validator. Advanced JavaScript, Combining 11N . OSS and JuvaScript
cvents and buttons, controlling vour browser. Introduction o AJAX. Purpose. advantages
and disadvantages. ATAX based Web applications and alternatives of AJAN.

Introduction to XMI.: uses, Key coneepts, DTD 8 schemas, NST. NS and NS Flemients
and transtorming with XSIT. Introduction to XHTMI

JSON: Introduction to JSON, Keys and Values, Types of Values. Array s, Objects

Loy
Mo



Text Books

[ Laura Lemay. Mastering HTMI., €SS & Java Seript Web Publishing, BPB Publications.

2016
2. Thomas A. Powell, The Complete Reference HTML & CSS. Fifil, dion, 2017
Reference Books
1. Silvio Moreto, Bootstrap 4 By Example, chbook. 20106,
2. Tanweer Alam, Web Teehnologies. Khanna Book Publishing, 2011,

Web Resources
L. www javatpoint.com

20 www.w3schools.com

3. https:/ www.geekstorgecks.org web-technology”

Practical list of Proorams:

PART-A

1. Create your class time table using table tag.

2. Design a Webpage for your college containing description o courses. department.
faculties, library cte. using list tags, hrel tags, and anchor tags.

3. Create web page using Frame with rows and columns where we will hav e heuder rame. lofi
[rame, right lrame, and status bar frame. On clicking in the left frame. information should
be displayed in right frame.

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

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

6. Use Inline CSS to format vour resume that you have created.

7. Use External CSS 1o format your time table ereated.

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

PART - B

1) Write an HTML/JavaScript page to ereate login page with validations.

2) Develop a Simple caleulator tor addiction. subtraction. multiplication and dis ision operation
using JavaSeript.

3) Use Regular Expressions for validations in Login Page using JuvaScripl.

4) Wrile a Program to retrieve date from a text file and displaying it using AJAX.,

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

6) Create a DTD for (0).

7) Create XML scheme (or (0).

&) Create XSL file to convert XML file 1o XHTMI file,

9) Write a JavaScript program using Switch case,

10) Write a JavaScript program using any 5 events.

1) Write a JavaScript program using built in JavaScript objects.

1
12) Write program for populating values from JSON text,

13) Write a program to transform JSON text to a Ja aSeript object.

-



Indian Constitution

VAC 02223006 Indian Constitution 2800100 2 Credits

n

Course Content:

Unit 1:

Unit 2;

The Constitution - Introduction

The History of the Making of the Indian Constitution
Prcamble and the Basie Structure. and its interpretation
Fundamental Rights and Duties and their interpretation
State Policy Principles

Union Government

Structure of the Indian Union

President  Role and Power

Prime Minister and Council of Ministers
Lok Sabha and Rujyva Sabha

3: State Goyernment

Governor - Role and Power
Chief Minister and Couneil ol Ministers
State Scercetariat

Local Administration

District Administration
Municipal Corporation

Zila Panchavat

Elecuion Commission

Role and Funetioning

Chiel Election Commissioner
State Election Commission

Suggested Learning Resources:
1. Ethics and Polities of the Indian Constitution by Rajeev Bhargaya. Oxtord Unin Crsily

o)

Press, New Delbi, 2008
- The Constitution of India by B.1.. 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:

i

&= o o

https: wawaw.constitution.org 'cons/india’const. htm!
hitp: wwa legislative. gov.in/constitution-of-indiz
https://wwiw.sci.gov.in/constitution

https: 'www.toppr.com/euides/civies the-indian-constitution the

constitution-ol-india



Cuses

Rustom Cavasjee Cooper v, Union of India. ( 1970) 1 SCC 248

State of Rajasthan . Mohan Lal Vyus, AIR 1971 SC 2068 (conlirmation of 4 privare
monopoly. not a violtion ol fundarmenta right)

Mithilesh Garg v. Union of India. ( 1992) 1 SCC 168 AR EOUZ 86 22 (il 1o CAITY
on business, not bredched when it is liberalised) h —
Chintamanrao v. The State of Madhya Pradesh, AR 193] SC TN (seope of reasonable
restrictions in relation 1o trade and oceupation)

Cooverjee B Bharucha v, Excise Commissioner. Apmer, AR 1934 S0 200 (the
reasonableness of the restriction imposed may depend upon the e o the business
and prevailing conditions including public health and morality |

1. B, Ibrahim v. Regional Transport Authority. Tanjore. AIR 1933 S(° 7y

Marman Singh v, RTA. Caleutta, AIR 1954 SC 190

Dwarka Prasad Laxmi Narain v State of U.P,, AIR 1954 §C 224

State of Bombay v. RALD. Chamarbaugwala, AIR 1957 ¢ Yy

Parbhani Transport Coop. Society Lud, v. Regional Transport Authorioy, Aurangalad,
AIR 1960 SC 80

State of Bombay v, R, M. 1. Chamarbaugwala, (1957) S.C.R. 874
G.K.Krishnan vs State of Tamil Nadu, 1975 SCC (1) 375
Automobile Transport (Rajasthan) Lid. Vs Swte o Rajusthan, ALR 1962 SC 1306

a

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

L Constitutional Iramework: Analyse the Indian Constitution's history, Preamble.

Fundamental Rights, and basic siructure.,

2. Union Government Structure: Describe the roles of the President, Prime Minister,
and the legislative bodies (Lok Sabha and Rajya Subha),
3. State Government Mechanisms- Examine the powers of the Goy croor, Chief

Minister, and the State Seerctariat,
+. Local Administration: Assess the functioning of local govemment bodies ke

District Administration. Municipal Corporations, and Zila Panchayvats.

n

Clectoral Processes: Analyze the role of the Election Commission in conducting
free and fair elections.
0. Application ol Knowledge: Apply constitutional principles to CONIMPOEry

Flectiveness

pohitical issues and evaluate governange
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Probability and Statistics

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

Course Objectives

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

CO2: This course mtends o make the students able to represent the statstical data i a
systematic way and analyze it to draw meaningful information from thent

CO3: Through plentiful examples and exercises, this course provides the students scope
to apply probabilistic and statistical techniques to ¢

Course Content:

cal with the real Tife prablems,

UNIT [:
Basic concepts of Statisties. qualitative and quantitative data. classiticaton ol data,
construction of frequency distribution, diagrammatic representation of dali.

Measures of Central Tendencey: Arithmetic mean, median and mode  their properties
Measures of Dispersion: Range. mcan deviation, quartile deviation. yariunce and standard
deviation,

UNIT I

Covrelation: Delintion, seatter diagram. types ob corrclation, measures kvl Pedarson’s
correlation coeltticient and Spearman’s rank correlation coetticient,

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

UNIT II:

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

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. parameter and statistic.
sampling distribution of sumple mean and sample proportion,

Statistical Inference: Lstimation and Hypothesis Testing (only coneept),

Hypothesis Testing for a Single Population: Concept of o hypothesis testing. 1ests

involving a population mean and population proportion (7 test and ttest). Chi square test for
independence of attributes and goodness of fit.



Text Books

I Manish Sharma, Amit Gupta, The Practice of Business Statisties. Khanna Book
Publishing Company, 2010 (AICTE Recommended Textbook )
2. Das N. G, Statistical Methods, Combined Edition. Tata MeGraw Hill, 2010,
3. Ross Sheldon M., Introduction to Probability and Statistics for Fngineers and
Scientists, 0! Edition, Elsevier, 2021,
4. Miller Irwin and Miller Marylees, Mathematical  Statistics with \pplications,
Seventh Edition. Pearson Education, 2005
Reference Books
I~ Pal Nabendu and Sarkar Sahadeb. Statistics: Concepts and Applicitions. Second
Edition, PHI. 2013
2. Montgomery Douglas and Runger George C.. Applied Statistics und Probability lor
Engincers, Wiley, 2016.

3. Reena Garg, Engineering Mathematics, Khanna Publishing House, 2024,

Web Resources
L. hups:/mptelac.in/courses/1 11 106112

2. https://nptelac.in/courses/ 111105041




Database Management Systems
CCO. 0322302 Database Management Systems JLOTHP 5 Credits

Course Objectives
COL: Understanding Core Concepts of DBMS CO2: Proficiency in Dabase Design and
SQIL

CO3: Application o' Advanced Database Techniques Prerequisite: Basic knowledge of Set
Theory.
Course Content:

UNIT I

Introduction to Databascs: Definition of Data, Database. and DIZNS. Overview  of

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

and Administrators

Data Models: Introduction to Data Models. Types of Data Models (Hicrarehical, Netw ork.

Relational, Object-oriented), Importance of Data Maodels in DIBMS

Database Design:Keys: Primary Key, Candidate Key, Super Key. Foreiun Koy, Composile
Key, Alternate Key, Unique Key, Surrogate Key,Constraints in a table: Primary Koy, Forcign
Key. Unique Keyv, NOT NULL, CHECK, Entity-Relationship (FR) Model.ntities and
Lntity Sets. Adtributes and Relationships,ER Diagrams,Key Constraints and Weak Intity

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

UNIT [I:

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

Structured Query Language (SQIL): SQL. Basics: DD and DML Apercgate Functions
(Min(). Max()., Sum(), Avg(). Count()). Logical operators (AND. OR. NOT). Predicates
(Like. Between, Alias. Distinet). Clauses(Group By, Having, Order by, top limit). Inner
Join, Natural Join. Full Quter Join, Left Quter Join, Right outer Join, [qui Join

Advanced SQL: Analytical querics, Hicrarchical 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 (Trvial, Non-Trivial,
Partial and Full Functional Dependencey). Closure of Funcuonal Dependencies. Normal
Forms (INF, 2NJ 3NI, BONF), Denormalization.

UNIT 1I:
Transaction Management:ACID Properties. Transactions and  Schedules. Concurrent
LExccution of Transactions. Lock-Based Concurrency Control, Performance ol Lockimg.,



Transaction Support in SQL.Introduction 10 Crash Recovery, 2p1 . Serializability, and
Recoverability. Intoduction o 1ock Management, Dealing with Deadlocks

Database Storage and tndexing: Duata on External Storage. File Organizuations and
Indexing. Index Data Structures, Comparison of File Orpanizations,  Indexes and
Performance Tuning, Guidelines for Index Sclection, Basic Examiples of Index Selection

UNIT I'v:

NoSQL Databases and Big Data: Introduction to NoSQL. Data Models: Document. Key
value, Column tamily, Graph. Uses and Features of NO SQE document databases, CAP
theorem. BASE vs ACID. CRUD operdtions, MongoDB3 operatins, Oy e ow of iy Duta
Technologies: Hadoop, MongoDB, Cassandra.

Database Security and Advanced Topies: Introduction 10 Datubise Seeurity. Access
Control, Discretionary Access Control, Introduction to Data Warchousing, OLAP. Du
Mining

Text Books

I. Raghu Ramakrishnan _Juhzmnc.:; Gehrke., “Database Management Systems™. thind
edition, McGraw - FHill, 2018

2. Benjamin Rosenzweig, Llena Rakhimov, “Oracle PL/SQL by Example™, (itth
edition, Prentice all, 2015
3. Brad Dayley, “NoSOQI. with MongoDB in 24 Hours™, 1st cdition. Sams Publishing.

2024

Reference Books
L. Korth. Silbertz. Sudarshan.” Database System Coneepts™ Seventh Idition. MeGra -
HILQ2019). R.P Mahapatra, Govind Verma, “Database Management Systems™, Khanna
Publishing IHouse, 2025,

Web Resourcees

I htps: ‘oracle-base.com articles
7

Bt dtornoracle conrords £ P00 T

List of Practicals:
L. Draw an FR Diagram ol Registrar Office

2. Draw an IFR Diagram ol Hospital Management System
3. Reduce The FR diagram in question no | nto tables
4. Reduce the ER dingram of question no 2 into tables

Consider the following Schema Supplier(SID, Sname. branch, iy, phone) Pary PLD,
Pname. color, price) Supplies(SiD, PID. qty. date supplicd)

DD1. Commands ~1
1. Create the above tubles

2. Add a new atteibute state in supplicr table



Remove attribute city from supplier table

Modity the data type of phone altribute

n

Change the name of attribute city to address
0. Change a tuble’s name. supplier o sup
7. Use truncate to delete the contents of supplies table
8. Remove the part table from database
DMI, Commands
I Insertat least 10 records in tables supplier, part and supplics
2. Show the contents in tables supplier, part and supplics
3. Find the name and city ol all supplicrs
4. Find the name and phoneno of all supplicrs who stay in *Delhi’
5. Find all distinct branches ol suppliers
0. Delete the record ol the supplier whose SID is 204001
7. Delete all records of supplier table
8. Delete all records of supplicrs whose city starts with capital A,
9. Find the supplier names which have *Ik” in any position
10. Find the supplier name where *R7 s in the second position
L1 Find the name ol supplier whose name starts with *V" and ends with .\
12, Change the city of all suppliers 1o "BOMBAY”
13. Change the city of supplicr *Vandana' to "Goa’
Queries with Constraints

1. Create the supplier table with Primary Key Constraint
2. Create supplics table with Foreign key Constraint
3. Create a part table with UNIQUE Constraint

4. Create supplier Table with Check Constraints

o

. Create Supplier table with Delault Constraint Queries on TCI.
6. Create Savepoints
7. Rollback to SuvePoints

8. Use Commit to save on Aggregate Functions:

. Find the minimum, maximum, average and sum ol costs ol parts
Count the total number of parts present

. Retrieve the average cost of all parts supplicd by “Mike™ Queries on GROLU P BY.

JAVING AND ORDER BY Clauses

4. Display total price of parts of cach color

I
2
3
I

5. Find the branch and the number of supplicrs in that branch for branches which has e 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 ol suppliers in that branch Queries on Analyticul.
Hicrarchical, Recursive nature.

& Find out the 3% highest earning employee details.

9. Which department has the highest number of employees with o salaey above S8O.000.
and what percentage of employees in that department have a salary above SROLO00

10. Retrieve employee table details using the hierarchy query and display that hicrarehy path
starting from the top level indicating il it is a leal and there exists a cvele.



[1. What is the average salary for employees in the top 2 departments with the highest

average salary, and what is the hierarchy of departments and sub-departiments for these top
2 departments?

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

13, Write a recursive query to show the cquivalent ol evel. connect by root and
conneet by path

I4. Use recursion to retrieve the employee table and display the result in depth st order

showing id. parent id, Tevel, root 1d, path and leaf.

Queries on Operators

0.

7.

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

Find the sname . SID and branch of supplicrs who are in “local” branch or “global”
branch

Find the pname, phoneno and cost of parts tor which cost is between 200 and 000
Find the pname and color of parts | which has the word “NET™ anywhere i its
pname.

Find the PID and pname of parts with pname cither “NUT™ or *BOTTY

List the supplicrs who supplied parts on 1 may 20007, 12 JAN 20217 J17 dee
20007

o+ 10 Jan 20217

Find all the distinet costs of parts

Join Operators

12

L

wn

Ja—

e

4.

Perform Inner join on two bles
Pertorm Natural Join on two tables
Perform Telt 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 of 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

1.

12

L

+

h

List all parts except "NUT™ and *BOLT” in ascending order of costs

display all parts that have not been supplicd so far

To display the supplier names who have supplied “green” part with cost 300 Rupees
AND tred” 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 supplied all parts that are “red” i color

LM



PL/SQL Programs

-2

()

4.

Write a PL/SQI. Code o add two numbers

Write a PL/SQL code tor Fibonacer series

Write a PL,SQL Code for greatest of 3 numbers

Write a PL/SQI. cade for arca and circumference ol a circle

PL/SQL Programs on Cursors

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

Write a program using cursors to display the SID and City ot all suppliers and then
print the count ol supplicrs.

PL/SQL. Programs on Triggers, Procedures and Functions

= oo v

Write a Program using TRIGGER on UPDATL

Write a command to Sce the effect of trigger

Write a Program using PROCEDURE to increase 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 arc passed as
arguments and the procedure returns the name of supplicr whose city is updated.
Write a function to return the total number of suppliers

Write 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 ol all parts,

PL/SQI. Programs on Implicit Cursors

I

2

=
)

Insert a record using Yo ROWTY PE
Write a code using "oNOTFOUND, ®6FOUND, “%ROWCOUNT

Write a code using *oTYPE

MongoDB Queries

1.

o

td

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

Find the count ol all suppliers

Find all records that have city - "Delhi®

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

Retrieve all documents where part name is “P17or price is less than 200.

Update the record of *Geeta” seteity - “Bombay™ and phoneno 7 [223344

Delete all records where price is greater than 5000

Display only the name and city of the supplier

10. Sort all suppliers on city and display only the Tirst two records.
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Python Programming
SEC 0322303 Python Programming 21.:01:4P 4 Credits

Course Objectives:

COI1: Develop modular Python programs,

CO2: Apply suitable Python programming constructs, built-in data structyres using Python
librarics 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 and basic data
structures.

Course Content:

UNIT I

Introduction: History and Application areas of Python: Structure o’ Python Program;
Identifiers and  Keywords; Operators and  Precedence: Basic Data ypes and  type
conversion;Statements and expressions; Input/Qutput 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 II:

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

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

UNIT T

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

Data visualization: Plotting various 2D and 3D graphics; Histogram: Po charts: Sine and

COSING CUrves.

Text Books:

Venkatesh, Nagaraju Y, Introduction to Python Programming, Khanna Publishing [House.
2021,

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

Sheetal Tancja & Naveen kumar: Python Progra Modular approach A Modular




Ll])]")l‘OilCh with (}mi)hjcs‘ Database, Mobile and Web L]ppllumiunh. Pearson, 2017,
Reference Books:

I. Think  Python. by  Allen  Downey. 2 nd  cditon. 2015,
O'Reilly.  https: “drive.google.con file d 1p9PulodsUs nQrOv. |10 P MASely
view

2.

An imtroduction to Python for absolute beginners, by Bob Dow ling, Cambridge Uniy,

fad

Introduction o Computation and Programming using Python. by John Guuag, 2 nd
edition. 2016, PHI [ndia.

Web Resources:
L. https://www.learnpython.org,

2. hups/www.aw3schools.com/python/delault.asp

Practical L.ist;

Lo Write a program to find whether a number is @ prine number,

2. Write a program o print m raise to power n, where m and n are read (rom the user.
3. Write a program having a parameterised function that returns True or False depending

on whether the parameter passed is even or odd.
40 Write a program to print the summation of the following series upto n
terms:1-2¢3-4+5-617 n
5. Write a menu driven program to perform the tollowing operiations 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 oceurrence ol a character from a string.
d. Remove all occurrences of a character from a string.

6. Write a program that accepts two strings and returns the indices of all the oecurrences of
the second string i the first string as a list. 11 the second string is not present i the first
string, then it should retumn -1 .

7. Using Numpy module write menu driven program to do following

d. Create an array Olled with 1s.

b, Find maximum and minimum valucs from an array
¢. Dot product o’ Z arrays.

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

8. Write a function that takes a sentenee as input from the user and caleulates the frequencey
of cach leter, Use a variable of dictionary type to maintain the count,

9. Consider o tuple tl (1.25.7.92.00.8.10). Write o program 1o perliom fellowing
operations;

a. Print contents of t1in 2 separate lines such that halt values come on one line and other
halt in the next line.
b. Print all even values ot tl as another tuple (2.
c. Concatenate a tuple 12 (11L,13.15) withtl,
d. Return masimum and minimum value from tl.
10. Write a function that reads a file filel and copies only alternative lines to another file file?. -
Alternative lines copicd should be the odd numbered lines.
1. Write a Python program to handle a ZeroDivisionlirror exception when dividing a number



by zcro.

- Write a program that reads a list of integers from the user and throws an exception if any

numbers are duplicates,

- Write a program that makes use of a [unction to display sine, cosme. polynomial and

cxponential curves,

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

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



Software Engineering

CCO 0322304 Software Enginecring 3P 3 Credits

Course Objectives

COL: To Acquire a comprehensive understanding of the soltware des clopment liteevele
and its application in contemporary soltware engineering practices

CO2Z: To Develop proficiency in project management methodologies and stralegie
decision- making lor suceesslul soltware project execution.

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

cfticient soltware solutions.

Prerequisites: Basic understand of Software, Applications, Progranining fundamentals,
Course Content:

UNIT L

The evolving role ol software, changing nature of sottware, layered technology. a process
lramework, Process models: The waterfall model, incremental process models. ey olutionary
process models, the unilicd process.

Agile software development: Agility Principles, Agile methods, Plun-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 engineering
processes, Requirements elicitation and analysis. Requirements validation, Requirements
management.

Risk management: Reactive Vs proactive risk strategies, solbware risks. risk rdentification,
risk projection, risk relincment. RMNMNL RMNM plan.

Project planning- Soltware pricing, Plan-driven development. Project seheduling, Agile
planning, Estimation techniques.

UNIT I

Design: Design process and design quality, design coneepts, the design model, soltware

architecture, data design, architectural design, Basic structural modeling, cluss diagrams,

sequence diagrams, collaboration diagrams, use case diagrams, component diagrams.,

Testing Strategies: A strategic approach o soltware testing, test strategies for conventional
2 =4 = g £

software, black-box and white-box testing, validation testing. svstem westing. the art of

debugging.

Product metrics: Soltware quality, metries {or analysis model, metries tor design model.

metries for source code. metries for testing, metries foeAramnicnande




UNIT IV:

Quality Management: Quality concepts. soltware quality assurance. sofwiare reviews,

formal technical reviews, statistical software quality assurance. soltware reliability,

Release Management: Release planning, development and build plans, release strategics.

risk management, and post-deployment monitoring.

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

Text Books

I

Software  Engincering, N.S. Gill. Khanna Publishing louse. 2023 (AICTL
Recommended Textbook)

Sottware Engincering, lan Somerville, 9th edition, Pearson education.

Software Fngincering A practitioner’s Approach. 8th cdition. Roger 8 Pressman,
Bruce

R. Maxim. McGraw Hill Education, 2015.

Reference Books

1.

~

Stephen Schach. Software Engineering 7th ed, McGraw-Till, 2007

Software Engincering: Principles and Practice Hans van Vi




Basics of Data Analytics using Spreadsheet

DSF Basics of Data Analytics using Ho TP 3 Credits
0322305 Spreadsheet

Course Objectives

CO1: Understand the basies of data analytics and its applications.

CO2: Develop proficiency in using spreadsheet soltware for data manipulation uad analysis,

CO3: Build and use spreadsheet models for decision making & Communicate daty insights
cffectively

Prerequisite: Knowledge on basics of mathematical & Statistical concepts such s

arithmetic, pereentages, averages, and basic algebra.

Course Content:

UNIT It Introduction to Data Analytics

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

Analytics.

UNIT I1: Data, Ethics, and Industry: Case Studies

Data Collection Mcthods - Different Data Sources & (ormal - Data Cleaning  and
Lranstormation - Ilandling 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

L. ~Beginner's Guide for Data Analysis using R Prograniming” by Jeeva Jose. Khianna
Publishing House, 2024,

2. “Data Analytics™ by V.K. Jain, Khanna Book Publishing Company, 2024,

3. “Excel Data Analysis For Dummies” by Stephen .. Nelson and I, €. Nelson. John
Wiley & Sons: 3rd edition. 2016

4. "Data Analysis Using Microsolt Fxcel” by Michael R. Middlcton. 1homson. Brooks
Cole, 3rd edition . 2004

Reference Books
L. "Exeel 2019 Bible" by Michael Alexander. Richard Kusleika. and John Walkenbach.

John Wiley & Sons. 25 Sept 2018

12

"Spreadsheet Modeling and Decision Analysis: A Practical Introduction 1o Business
Analytics” by CHITT Ragsdale, Cegage lcarning asia pet. 20153

3. “Mastering Exeel™ by WebTeeh Solutions, Khanna Publishing House. 2024,



dasios of Bata Analviics using Spreadshects Lub Pre

,-

PART ~ A: Understanding and Deseribing the Data

Introduction to Excel and Busic Funetions
L Gelting started with Exeel: Workbook, Worksheet., Cells. and Ritnges
2. Data entry and basic formatting techniques
3. Using basic arithmetic functions: SUM, AVERAGE, MIN. MAX. ROLUND

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 standardizimg
formats

3. Data transformation: text-to-columns. data validation teehnigues

4. Using the "Find & Replace” and "Text  Functions” (LEFT, RIGHT,
MID, CONCATENATE)

Descriptive Statistics Using Exeel

I Caleulating measures of central wendeney: mean, median, mode

2. Computing measures ol dispersion: range. variance, standard dey ation
3. Creating und interpreting frequency distributions and histograms
+ Using Excel’s "Data Analysis Toolpak" for basic statistical analvsis PART: B:

Beyond the Basies: Visualiving and Communicating Dut

Advanced Spreadshect Funetions
I, Using logical functions: 115, AND, OR, IFERROR
2. Lookup and reference lunctions: VI.OOKUP, HLOOKUP, INDEN. MATCH
3. Dataaggregation teehnigues: SUMIES, COUNTIEFS, AVERAGEHTES
4. Texttunctions for data manipulation: TRIM, CLEAN. TEXNT. RIGIT T RET. MID

Data Visualization Techniques
Lo Creating various chart types: bar, line, pie. scatter
20 Advanced charting techniques: combo charts. dual-axis charts

3. Datavisualization best practices: choosing the tight chart, tomating, and sty ling

4. Creating and customizing PivotTables and Pivot Charts

Dashboard Creation
L. Introduction to dashboards: concepts and components
2. Using PrvotTables and Pivot Charts for dashboard elements
3. Applymg conditional Tormatting rfor dynamic visuad cues
4. Creating interactive dashboards with slicers and timeline,




Feature Engineering
DSE 0322306 Feature Engincering LL:GT4P 3 Credits

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

Course Content:
UNIT E: Introduction to Feature Enginecring

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

UNTIT H: Feature Engineering Techniques

Technigues for Numerical Data: Binning and Discretization, Polynomial and Interaction
Features. Categorical Data Techniques: One Hot FEncoding. [abel Encoding. Feature
extraction vs. feature selection, Steps in feature selection. Feature Selection NMethods: Filer,
Wrapper, and Hybrid. Feature Reduction: Introduction and application  of Principal
Components Analysis,

Text Books
IoMLCL Trivedis Data Science and Data Analytics Using Pyvthoa Progranumima. Khanna

Publishing House, 2024,

2. Zheng, Alice, & Casari. Amanda. (2018). Feature engineering for machine learing:
Principles and techniques for data scientists. O'Reilly Media, Ine,
3. Kalita, J. K.. Bhattacharyya, D. K., & Roy, S. (2023). Fundamentals of Data Science.

Theory and Practice. Elsevier. ISBN-13: 9780323917780,

Reference Books:
L. Duda, R. O., IHart, P. Ii., Stork, D (2007). Pattern classilication (20d). John Wiley &
Sons, ISBN-13: 978-81265111067.

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

)

(e

M.C. Trivedic Deep 1earning and Neural Network MC Trivedi. Khanna Publishing

House, 2024,

4. Ng. Andrew. (2018). Machine learning yearning (Drall, MIT Licensed) Gul lub. 1SI3N-
10: 199957950X, ISBN-13: 978-1999579500.

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

techniques (3rd ed.). Morgan Kautimann Publishers. ISBN 978-012381479]

6. Tan, Pang-Nmg., Steinbach, Michael, Kuarpane. Anup. &

i Vipine 2021,




7.

9

10.
.

Introduction to data mining (2nd ed.). Pearson. ISBN DTR-V3SIAVT047,

Provost. Foster, & Faweett, Tom. (2013). Data scicnce for bustness: What vou need 1o
know about data mining and data-analvtic thinking. O'Reilly Media, Ine.

Galli, Soledad. (2020). Python feature engineering cookbook: Over 70 recipes for
creating, engineering, and transforming features 1o build machine lcaming  models,
Packt Publishing, Iimited.

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

Rajiv Chopra, Deep Learning, Khanna Publishing House, 2024,

Jeeva Jose, Machine Learning, Khanna Publishing House, 2024,

12. Chollet. Frangois. (2017), Deep learning with Python, Manning Publications. 1S\

9781617294433,

Course Qutecomes

COl;

CO2:

CO3:

CO4:

COs:

Understand the importance of features in machine learning and dilierentiate betw een
various types of data and features (structured vs. unstructured. categorical. numerical,
text, and date-time).

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

Implement feature engineering techniques for numerical data, including binnine.
discretization, polynomial and interaction features. and log transtormation,

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

Perform feature transtormation using techniques like Principal Component \nalvsis

(PCA) and understand its application in machine learning.

LAB: Feature Engineering Laborators 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 reposttories (e.g.. UCH,

Machine

Learning cte.). or generated datasets can be used for conducting  the

experiments. Experiments may be conducted on numerical. Image, or ime series datiasels.,

Suggested list of Faperiments (not limited to):

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



mean/median/mode of the columns such as "Age’, tHeight', *Weight . *Grade Tor o dataset.

Clean a dataset by identifying and removing invalid data entrics. For example. o datascet

having columns 'Name', *Gender® and ‘Age" where 'Name!' contains ‘i alid data’,

3. Scale numerical features using Min-Max normalization Tor a dataset with columns like
“Height', “Weight'.

12

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

g 4]

Compute and visualize the correlation matrix of a dataset with 2 ormore columns,

6. Bin numerical data into diserete intervals for a datasct with a colunmmn containing numerical
values.

7. Create polynomial and interaction features from numerical data in a dataset with two
columns,

8. Apply logarithmic transformation to skewed numerical features in o dataset with column
'Distance’.

9. Perform one-hot encoding on categorical features in a dataset with colunm Cutegory!
containing categorical values. The distinet values in the Category Ieature are [Good. Beter,
Best] and Gender [Male, Female).

L0 Preprocess text data (tokenization) for a dataset with a column “Text,

I'. Preprocess text data (stemming) for a dataset with a column “Teat'

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

13. Convert text data into a Bag-of-Words representation for a dataset with 1 column [ext.

I Apply TF-IDF transformation to text data for a colunin "Toxt'.

o

- Perform image augmentation (resizing, normalization. rotation, translation) for a set
ofimagces.
16. Perform image augmentation resizing for a st of images.
I7. Perform image augmentation normalization for a set ol images.
18, Perform image augmentation rotation for a set of images.
19, Perform image augmentation translation for a set of Images.
20. Decompose a time series into trend. seasonal, and residual components for a dutasel witha
column "TimeScries',
21. Perform Principal Component Analysis (PCA) on a dataset and visualize the first
twoprincipal components,
Course Outcomes
COL: Demonstrate proficieney in handling  and preprocessing  missing  data. including
fillmgmissing values and cleaning invalid data entries.
CO2: Apply feature scaling techniques, such as Min-Max normalization. and perform exploratory
data analysis through data visualization methods like histograms and boxplots.
CO3: Implement feature engineering techniques, including binning. polynomial feature creation,
and logarithmice transformations on numerical data.
CO+: Perform text data preprocessing tasks, such as tokenization. stemming, lenmatization.and
apply TE-IDE and Bag-ol-Words translormations,
COS: Apply image and time series data augmentation and decomposition technigues to enhanee <

and analyze image and time series data. o/



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

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

WA Yoga and Physical fitness Or:0e4p 2 Credits
0322307 /Sports Management/NCC/NSS/Disaster
Management

Note: All the theoretical contents shall be delivered through the practical worlkshop
mode only. No class room teaching is encouraged in this course.

Yoga course is designed 10 provide students with a comprehensiye 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 fimess. and the yvarious
components of physical wellness. Students will also Tearn about the signilicance ol nutrition
and weight management, equipping them with the knowledge o 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 hohistic well-betng.
Explore subtle energy systems and their role in enhancing health through yogic practices.
Examine various paths of voga to toster self=realization and spiritual orow .
Master the Eight Limbs of Yoga for physical, mental, and spiritual harmony.,

Apply yogic principles o manage psycho-somatic ailments and promuole restlicnee.
Course Content:

Unit-1
e Yoga: Mcaning and definition
[mportance ol yoga in 2 Ist century
[ntroduction to Yogic Anatomy and Physiology
Yoga & sports. Yoga for healthy lifestyle
Types of Yoga: - Iatha yaga, laya yoga, mantra yoga,
bhakti yoga, karma yoga. jnana voga. raj yoga

Study of Chakras. Koshas. Pranas. Nadis. Gunas. Vavus and s application m Youwic
practices.

® Ashtang Yoga: - Yama. nivama, asana, pranayama, Pratvahar. dharna. dhyvan
Samadhi

: Benefits, Utilities & their psychological impact on body and mind. According 1o
yoga concept of nermality in modern psychology. concept of personality & s

development, yogic management of psycho-somatic ailmentsLeastration. anxiely,
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Sports for Physical Fitness: Meaning and definition
Physical Activity ¢ oneept. Benefits of Participation in Phy sical Actn ilies

Components and Signilicance of Physical Fitness -Health, Skl and Cosmetic
Fitness

Types of Physical Activities Walking. Jogging, Running, Calisthenics. Rope
Skipping. Cycling, Swimmi mg, Cireuit Training. Weight training, Adyventure Sports
Principles of Physical Fitness. Warming Up, Conditioni mg. Cooling Down. Methods

o Develop and Measure Health and Skill related components ol Phivsical Fitess
Measurement of Health Related Physical Fitness (HRPJ)

Physical Wellness: Coneept, Components

Types o wellness: psychological, social. emotional, and spirital,
Significance with reference 1 Positive 1. ifestyle 2.2

Concepts of Quality of Lile and Body Image

Factors affecting Wellness

Wellness Programmes

Nutrition and Weight Management
Concept of Nutrients. Nutrition. Balanced Diet, Dictary Aids and Gimmichs

Energy and Activity- Calorie Intake, Energy Balance Equation
Obesity - Concept, Causes, Obesity Related Health Problems

Weight Management through Behay ioural Modilications

yoks / References:

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

Brown, LE. Nutrition Now Thomson-Wadsworth.

Corbm ctal.Fitness & Wellness-Concepts. MeGraw T Publishiers, New
York.U.S.A

Corbin, C. B., G. J. Welk, W. R Corbin, K. A. Welk. Concepts of Physical
Fitess: Active Lifestvle for Wellness. MeGraw il New York, USA,

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

Hoeger, WW. & 8. Hoeger  Fitness and Wellness, 7th 'd. L omsorn
Wadsworth, Boston, USA.

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

Kansal, DU Text book of Applied Measurement, Eyaluation & Sports Selection.
sSparts & Spiritual Science Publications, New Delhi.

Kumari, Sheela, S., Rana, Amita. and Kaushik, Secmi.. Fitness, Nerobies and
Gym Operations, Khel Sahitya, New Delhi

Fumpkin, AL Introduction o Physical Education. Faercise Seience and Sports
Studies. MeGraw 1ill, New York, U.S.A.

Sarin Nj Yoga Dawara Rogon Ka Upchhar K hel Sahitya Kendy




® Savard, M. and C. Svee The Body Shape Solution to Weight 1.oss and Wellness: The
Apples & Pears Approach o Losing Weight, Living T onger, und 1 celing Llealthier,
Atrta Books, Sydney, Australia.

® Siedentop, D. Introduction to Physical Education. Fitness and Sport. MeGraw [l
Companies Inc., New York, USA.

@ S Swami Ramas. Breathing. Sadhana Mandir Trust Rishikesh,

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

Course Outcome(s):

1. Gaina comprehensiy e understanding of yoga and its modem applications tor holistic
well-bemg.

. Demonstrate proficiencey in yogic anatomy and physiology. enhancing yoga practice
and promoting physical and energetic balance.

il Master the Eight Limbs of Yoga and comprehend their psychological impact,
fostering personal growth and sel(-realization.

v, Integrate yoga principles into sports and physical {itness activities to enhanee
performance and prevent injuries.

v. Develop skills in wellness management and nutrition

Sports Management course is designed to provide undergraduate students with o broad,
foundational understanding of the dynamic field of sports management, his course will
familiarize students with the fundamental principles and concepts ol sports management.
including its scope. organizational structure, and ethical considerations. Students will Qi
msights into the roles of marketing and sponsorship in the sports mdustry, as well as
develop proficiency in financial management techniques specilic o spulls urganizations.
Additionally, the course will explore the application of analyties and lechnology in sports,

enhaneing the strategic decision-making and fan engagement capabilitics.

Course Objective(s):
I Understand the fundamental principles and concepts ol sports ninugement,

including its scope. organizational structure. and ethical constderiations.

o Analyse the role of marketing and sponsorship in the sports industry, with o Tocus on

brandimg. target audience segmentation, and event management,

iii.  Develop proficiency in financial management techniques specific to the sports

industry. including revenue generation, cost management. and i estiment strttegies

iv.  Explore the application ol analytics and technology in sports. meluding performancge

evaluation, strategic decision-muaking, and fap-ergioement.




Voo Apply theoretical knowledge o practical seenarios through case studies and projeets.

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

Course Content:

Unit I: Introduction to Sports Management

¢ Delinition and scope of sports management

Significance of sports management in society and its evolution oy er time

® Organizational structure of sports: amateur, professional. and non=profit entities

® Roles and responsibilities of key personnel: managers., coaches. and agents
e Governance bodies in sports: FIFA, 10C, and NCAA

e [cgal issues: contracts, negotiations, intellectual property rights

e [Ethical considerations: fuir play and doping

Unit 2: Sports Marketing and Sponsorship
e Unique aspects of sports marketing
e Fan cngagement strategics

e Target audience identification and segmentation

e DBranding strategies for sports teams and athletes

e Sponsorship and endorsement deals

¢ Negouating and managing parinerships

¢ Lvent management: planning, organizing, and promoting sports cvents

Unit 3: Financial Management in Sports
¢ Revenue generation in sports: ticket sales. broadeasting rights, merchandise sales
e Pinancial models: budgeting and forecasting
o Costmanagement: player salaries, facility expenses. operational costs

e [nvestment opportunitics in sports

Risk management techniques specilic to sports organizations

Unit 4: Sports Analytics and Technology
e Introduction to sports unalytics
e Lvaluating player performance
¢ Devising game strategics

e Fan cngagement through technology

e Analytical technigues: statistical analysis, data visualization. predictive modeling
e Key performance indicators (KPIs) in sports
e Applications ol analytics: talent scouting, injury preyention. perlormanee

oplimization.

Text Books ;
Lo Pedersen. P M. Thibault, T & Pedersen, Po M. (2019) Contemporan

Sport Management. Human Kineties.



Hoye. R., Smith, A. C. 1., Nicholson. M.. ¢t al. (2071 ). Sports Management:

Principles and Applications. Routledge.

3. Chelladurai, P., & Kerwin, S. (2017). Introduction to Sport Management: Theory and
Practice. ITuman Kinetics.
4. Toye. R, Cuskelly, G, & Nicholson, M. (2019). Sports Governance: A Guide lor
Sport Organizations, Routledge.
& 1 onmd M (2018). The Business of Sports: A Primer for Journalists, Routledge,
6. Shank, M. 3. (2019). Sports Marketing: A Strategic Perspective. Pearson.
7. Collett, P., & Fenton, W. (2019). The Sponsorship Handbook: Fssential Tools. Tips
and Techniques for Sponsors and Sponsorship Seckers. Kogan Pugac.
8. Fullerton, S, Jr. & Funk, D. C. (2019). Sports Marketing: A Practical Approach.
Routledge.
9. Conrad, M. (2019). Winning in Sports Business: Fssential Marketing, Financee,
and Management Strategics. Routledge.
10. McCarty, L. A., & McPherson, G. (2019), Sports Event Management; The
Caribbean Experience. Routledge.
L. Brown, M. T., Rascher, D., & Leeds, M. A, (2017). Financial Management in the
Sport Industry. Routledge
12, Winfree, J. A & Rosentraub, M. S. (2017). Sports Finance and Management: Real
Estate, I:mcriulmncnt and the Remaking of the Business. Taylor & Francis,
13, Foster, G, O] Reilly. N, & Cuskelly, G, (2018). Sports Business Management:
Decision Making Around the Globe. Routledge.
14 Brown, M. T., & Shick. D. M. (2019). Financial Management in the Sport Industry.
Routledge.
[5. Conrad, N (2018). The Business of Sports: A Primer (or Journalists, Routledge.
L6, Alamar, B. C. (2013). Sports Analytics: A Guide (or Couachies. Managers, and Other
Decision Makers. Columbia University Press.
7. Miller, T W, (2019). Sports Analytics and Data Science: Winning the Game
with Mclhods and Models. FT Press.
8. Marchi, M., Albert, J.. & Baumer, B. (2014). Analyzing Baseball Data with R.
Chapman and Hall CRC,
19, Schumaker, R, P Hwang, RUS. Y., & Chen, T (2016), Sports Data Mining,
Routledge.
200 Alamar, B. C.(2013). Sports Analyties: A Guide for Coaches, Managers. and Other
Decision Makers. Columbia University Press.
References:

Course OQutcome(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,

n. Apply financial management techniques to analyze revenue streams. control costs,
and make informed investment decisions in sports organizations,

. Utilize 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,

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

Course Objective(s):

L. Understand the foundational role of drill in fostering discipline and lcadership

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

2. Appreciate the importance of grace and dignity in exceuting foot deill moyements,
recognizing their significance in enhancing performance and teanmw orl.,
.

3. Comprehend the criticality of weapon handling and detailed salety  meisures.
emphasizing the importance of accident prevention through sirict adherence 1o
salety pratocols.

4. Develop an awareness ol diverse terrain types and their strutegic stanificancee in

battle craft, enabling informed decision-making and cffective utilization of werrain

features for tactical advantage.

Course Content (Practical);

Unit I:

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 line, open line, and closed line: Saluting protocols. parade conclusion. und disiissal

procedures. Marching styles: style march, double time march. and slosw mureh



Unit 2;
Weapon Training, Handling fircarms, Introduction and characteristies ol the .22 rifle:
Handling Fircarm techniques, cmphasizing 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: Cardinal poiils - mggnete varation
and grid convergencee

Unit 4:
Field Craft & Battle Craft (FC & BC): Fundamental principles and techniques essential for
cficctive field and battle craft operations: Methods of Judging  distance. including
estimation, pacing, and visual cucs H
References:
e DGNCC Cadet's Hand Book - Common Subjects -All Wings
¢ Tiwari, R.(2019). NCC: Grooming Feeling of National Integration. Leadership and
Discipline among Youth, lidwin Incorporation,
e Chhetri, R.S. (2010). Grooming Tomorrows Leaders. The National Cuadel Carps,
o Directorate General Natonal Cadet Corps (2003). National Cadet Corps. Youth in
Action.

e Vanshpal. Ravi (20240 The NCC Days, Notion Press.

Course Qutcome(s):
I. Mastery of Discipline and Leadership through Drill Learners would demonstrate
the ability to cllfectively command a group. foster discipline. and  work

collaboratively towards achieving shared objectives.

2. . Mastery of Grace and Dignity in Foot Drill Performance |earners would
demonstrate an understanding of how these gualitics enhance performance and
foster teamwork within a group setting.

3. Proficient Weapon Handling and Safety Adherence [ earners would showease u

thorough understanding of the criticality ot sufety measures. cmphasizing aceident
prevention through sirict adherence to safety protocols.

4. Enhanced Tactical Awareness and Strategic Decision-NMaking Fearners would gain
the ability to make informed decisions and etfeetively unlize wrrain ftatures o

gain tactical advantage during operations,

Fededdkdddddd

This course provides students with an in-depth understanding of the Nutional Senviee
Scheme (NSS), includimg its history, philosophy, aims, objectives. and oreanizationyl
structure. It equips students with knowledge about various NSS programmes and activities.
emphasizing their relevance and importance. The course also develops skills m communiny

mobilization, teaching students effective technigques  for engaging  and mobilizing



community stakcholders. Additionally, it cultivates an appreciation lor volunteerisim and

shramdan (voluntary labor). highlighting their role in community deyclopment mtiatives,
By the end of the course. students will have a comprehensive understunding o’ NSS.
enhanced leadership and tcam-building skills, and a strong sense ol socul awareness and
patriotism.

Course Objective(s):
. To provide students with an understanding of the history. philosophy, und |
of the National Service Scheme (NSS),

DS Coneepls

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

3. Tacequip students with knowledgee about NSS programmes. activites. and ther relevanee
4. Todevelop an understanding of community mobilization technigues and thew nportance
in NSS activities.

wn

To cultivate an appreciation for voluntecrisim, shramdan (voluntary labor). and their role
m community development initiatives.

Course Content:

Unit I: Introduction and Basic Concepts of NSS
National Service Scheme (NSS) - history, philosophy. and fundamental cancepts, aims and
objectives, providing clarity on the organization's overarching goals. Symbols of NSS

Emblem, flag, motto, song, and badge; Organizational structure ol NSS

Unit 2: NSS Programmes and Activities

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

Unit 3: Community Mobilization

Dynamies of community mobilization within the [ramework of the Navonal Service Scheme
(NSS): Functioning ol community  stakeholders: The L‘unL‘L‘}!iU;ri lens ol community

development

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

Lithos of volunteerism and shramdan (voluntary labor) within the cultural context ol India
and the frameworl of the National Service Scheme (NSS): Motivations and constraints
shaping volunteer engagement: Role of NSS volunteers i initiatives such as the Swatch

Bharat Abhiyan and Digital India

References:
I, Ministry of Youth AfTairs and Sports, Government of India. (2022). National Service
Scheme (NSS) Manual,

2. Agarwalla. 5. (2021). NSS and Youth Development. Mahaveer Publications
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Bhattacharya. P. (2024). Stories OUNSS (Lnghish Version). Sahity asree,
Borah, R. and Borkakoty. B. (2022). NSS in Soctoeconomic Deyclopment. Unika

Prakashan.

Wondimu, I, & Admas, G. (2024). The motivation and engugement ol student
volunteers in volunteerism at the University of Gondar, Discover Global Socien:.
21, 1-1e. |
Saha, A. K. (2002). Extension Education The Third Dimension Neads and
Aspirations ol Indian Youth. Jowrnal of Social Scicnces, 6(3). 209-21.4.

Mills. S. (2013). “An instruction in good citizenship™: scouting and the historical
geographics ol citizenship education.  Transactions of the Institure af British
Geographers, 38¢1). 1200 134,

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

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

10. History Background o NSS and its Philosophy, Aims and Objcetiy os

L https: wwscosmaniaac.in NSSUo20UR].

9.%20%620 istorical" 0 20Background 620016 20NSS 6 20and® 2011 220Philosaphy,

o20AIM, pdf

12 In Delence of Nationalism htps:/iwww.mkgandhi.org/indiadreams chap0O3.him
[3. Unlocking Youth Potential for Nation Building: Strengthening NYKS and NSS

. https: “www. undp.org india projects strenghtening-nyks and-nss

Course Qutcome(s):

Students will demonstrate an understanding of the history, philosophy., and objectives
of the Nutional Service Scheme (NSS), thereby fostering increased social awiareness
and patriotism among them.

Students will be uable to organize and conduct various NSS programmes and
activities cffectively and through it understand the importance of leadership and

team building.

Students will develop skills in community mobilization and partnership building,
Students will appreciate the importance of voluntcerism and shramdan in socictal

development and thus. be able to understand role of community participation.

[In our rapidly cvolving 2lst-century  world, challenges emerge in diverse forms.

transcending borders and intertwining cconomic, socictal, and environmental realms. These

challenges profoundly affeet vulnerable communities, magnitying their susceptibility o

chmate-related shocks and disasters. As we navigate through these complexities. it hecomes

increasingly evident t

wt aligning strategies with global Sustainable Developmient Goals

(SDGs) across various geographical scales is paramount This alignment neorporates



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

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

® 1o provide understanding of the concepts related to disaster
® (o highlight the importance and role of disaster managciment

¢ Lo 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 Ivpes and causes (Geophysical,
Hydrological. Meteorological, Biological and Atmospheric: Human-made): Global trends in
disasters - Impacts (Physical, Social, Economic. Political, Environmental and Psychosocial);
Defining Vulnerability (Physical Vulnerability: Economic Vulnerability: Social

Vulnerability)

Unit 2: Key concepts of Disaster Management Cyele
Components  of disaster management cvele  (Phases: Response and recovery, Risk

assessment, Mitigation and prevention, Preparedness planning, Prediction and w arning);

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  (or disaster reduction and  other

ALy e

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
Trainig and Demonstration Workshops (at least two workshops) be organized in
association with the NIDM, NDRE, NCDC, Param Military, Fire Brizade, CISI local

administration cte.

Readings
[, Sharma, 5.C. (2022), Disaster Management, Khanna Book Publishing
2. Clements, B. W..(2009): Disasters and Public Health: Planning and Response. Flseyier
Ine.
3. Dunkan. K., and Brebbia, Co AL (Eds.) (2009): Disaster Management and Human
Health Risk: Reducig Risk. Improving Outcomes, WIT Press, UK,
4. Singh. R, B. (ed.). (2000) Natural Hazards and Disaster Management: Vulnerability and
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Mitigation, Rawat Publications, New Delhi.
Ramkumar, Mu, (2009) Geological Hazards: Causes. Consequences and Methods of
Containment. New India Publishing Agency, New Delhi.
Modh, S. (2010) Managing Natural Disaster: Hydrological, NMarme and
Geological Disasters, Macmillan, Delhi,
Carter, N. (1991) Disaster Management: A Disaster Muanagement 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 ol Home AT, New
Delhi.
Matthews . J.A., (2002) Natural Hazards and Environmental Change. Bill McGuire,
lan Mason.

Resourees http: www.ndma.goviinen’ hitp: nidm.gov.in: hitps: www.anisdrorg hip:
w.emdat.be hitps: www.weather.gov safety

https://www.preventionweb.net risk vulnerability

Co
Up

urse Qutcomes:
on successiul completion of this course, students will be able 1o
Articulate the eritical role of disaster management in reducing risks and

enhancing resilicnce

i ddentify and describe key institutional frameworks and processes i disaster
management.
. Conduct risk assessments and develop disaster management plans for specilic

seenarios
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Entrepreneurship and Startup Ecosystem

CCO 0422301 l*fn‘n'q)reneurship and Startup Ecosystem HUROP 2 Credirs

Course Objectiy e(s):
® To understand }imreprencurship and its types
® To understand that no all ideas can be (urned MO viable business models and
guestimate business potential of an idea

® Tounderstand differen type of finances available and financing methaods

® Tobeable o drafi business plans on an identilied idea

® To understand the nuances ol operating g startup - low budect i heting, stubilizing
operations, build 4 weam from scrateh and scaling the business

® 1o know whai is Family Business and how i it different from Entreprencurship

Course Content:
Unit 12 Introduction 1o Fnlrcpreneurship & Family Business
®  Delinition and Coneept nl‘emrcpreneurship

¢ Entreprencur Characteristies

Classilication ol ntreprencurs

Role oi‘l-.'nquwcmurship in liconomic Development St Lp-
®  Knowing the characteristios of Family business with discussion on few Indian cases

ol Family Business like Murugappa, Dabur, Wadig. Godrej. Kirloskar ere.

Unit 2: Evaluating Business opportunity
® Sources ol business ideas and opportunity recognition
¢ Guesstimating the market potential ot a business ide
® Feasibility analysis of the jdea

® Industry, competition and environment analysis

Unit 3: Building Blocks ol starting ventures
® Low cost Marketing using digital technalogies
® Team building from seratch
e Venture Funding
¢ Istablishing the value-chain and Mmanaging operations

® Legal aspects like PR and compliances

Unit 4: Start-up Fcosvstem



@

Know the components of the start-up ccosystem ineluding Incubutors, Aceeleriiors.
Venture Capital Funds. Angel Investors cte,

Know various govt. schemes like Start-up India, Digial India, NISM I cre.

Sources of Venture Funding available in India

Source of Technology, Intellectual Property management

Text Books (Fatest Edition):

I Startup India Leaning Program by Start Up India available
www.startupindia.gov.in

2. Entreprencurship, Rajeev Roy. Oxford University Press

3. Entreprencurship: Successiully Launching New Ventures by R, Duance reland Bruce
R. Barringer, Pearson Publishing

4. Family Business Management by Rajiv Agarwal, Sage Publishine

S Anish Tivari (2003), “Mapping the Startup Ecosvsiem in India”. Foonomic &
Political ”L‘(’I’\'!{]'

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

References

Course Qutcome(s):

Atthe end of the course, the student would be able to -

I

"

Understand basie building blocks of ercating a venture

Be able o identify a business opportunity and translate 1t into a viable business

model

[dentily the clements of the Indian entreprencurship ecosystemn und tahe releyvant
benefits from the constituents

Know the legacy of family businesses and key dilferentiations from
centreprencurship



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

Course Objectives:

COl: Understand the fundamental coneepts of Computer Networks and their applications.
CO2: Develop problem-solving skills related to network design, mplementation. and
troubleshooting.

CO3: Implement network protocols and configure network devices.

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

addressing and network topologies.

| S

- Programming Skills: Ability 1o write basic network programs and seripts in languages

such as Python or C.

e

- Operating Systems: Understanding of OS concepts related 1o networking. stuch as process

management and memory allocation
Course Content:

UNIT I: Introduction to Computer Networks

Overview of Compuier Networks: Definition and Objectives. Applications and | xamples
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 Topologics Star. Ry,
Bus. Mesh, Hybrid, Advantages and Disadvantages of Each Topology

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

Networking Devices:  Routers, Switches,  Hubs, Bridges, Gateways,  Functions

and Configurations ol Euch Devige.

UNIT 1I: Data Link Laver and Networking Protocols

Data Link Layer Fundamentals: Functions of the Data Link [uver. Framing, Frror
Detection, and Error Correction, Flow Control Mechanisms.

Ethernet:  Ethernet  Standards and Frame  Strueture,  MAC Addressineg and - ARD,
lithernet Switching: Basic Coneepts and Methods

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

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

Virtual LANs (VEANs): Concept of VEANs. VEAN Tagging and Confieuration, Benelits

and U se Cases



UNIT HE Network Layer and Transport Layer
Network Layer: [P Routing: Static vs. Dynamic Routing Routing Protocols: 111 OSSP,
BGP, Network Address Translation (NAT)

Transport Layer:  TCP vs, UDP: Characteristics and Use Cases, TCP andshake and
Conneetion 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, Dillerentiuted  Sem ices
(DiffServ) and Integrated Serviees (IntSery)

Network Sccurity Fundamentals: Threats and Vulnerabilitics. Basic Securiiy

Mechanisms: Firewalls. VPNs, Fneryption

UNTT IV: Application Layer and Emerging Technologics

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

Network Applications: Web Browsing, Email Communication. File Transior. Voice oyer
[P (VoIP) and Streammy,

merging  ‘Technologies: Software-Defined  Networking (SDNL N ¢t w o r k
Function Virtualization (NFV), Internet of Things (1o'T) and Tts Impact on Networking
Network Management: SNMP: Simple Network Management Protocol. Network
Monitoring Tools and Techniques.

Future Trends in Networking: SG and Beyond. Nenwork Automation and Artilicial
Intelligence in Networking.

Text Books:

L. 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
Fdition. Pearson, 2021

Reference Books:

1. Behrour AL Forouzan, "Data Communications and Networking”. Sth Edition. NMeGran

Hill FF'ducation. 2012

2. Larry L. Peterson and Bruee S. Davie, "Computer Networks: A Syatenis Approach”. oth

Editon, Morgan Kaulimann, 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 Networkimg Academy - Online Courses and Resources
2. NetworkLessons.com - Tutorials on Various Networking Topics

Lab Programs:
. Conligure Basic Network Setuings:
a) 1P Address Configuration
b) Subnet Mask and Gateway Settings
2. Implement Network Protocols:
a) Write a simple Pyvthon seript to perform DNS resolution,

by Implement a busie TP chent=server application

3. Network Stmulation:



a) Use network simulation tools (¢.g., Cisco Packet Tracer) o design and simulate
network topologies,
b) Configure routers and switches in a simulated environment.
4. Performance Measurement;
a) Measure network performance using tools like “ping’. “traceroute’, and “iper!”.
b) Analyze network trallic using Wireshark.
S Implement VIEANSs:
a) Conligure VLANs 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 aceess.
7. Network Sceurity Lab:
a) Implement basic firewall rules and VPN conhigurations.
b) Perform vulnerability scanning and analyze results.
8. Network Troubleshooting:
a) Diagnosc and resolve common network issucs.
b) Usc troubleshooting commands and techniques o fix connectivity proble




Design and Analysis of Algorithms

CCO 0422303  Design and Analysis of Algorithms 310700 3 Credits

Course Objectives

CO1: This course envisions o impart o students the understanding ol basic
algorithm desiening paradigms,

CO2: This course intraduces the basic knowledge on how o analyse an algorthin,

CO3: This course expects 1o enable a student to synthesize ceftficient algorithms in

common design situations and real-life problems.

Prerequisite:  Knowledge of Data Structures
Course Content:

UNIT [ Algorithm What is an algorithm? Design and performance analysis ol algorithms,
time complexity. space complexity. Asymptotic notations (O, €2. O) to measure growth ol a
function and application to measure  complexity of algorithms Analysis ol sequential
scarch, bubble sort, selection sort, insertion sort, matris multiphcation, Recursion: Basie

concept. Analysis of recursive algorithms. Master's theorem.,

UNIT 1T

The Divide & Conquer Design Technique: The general concept. Binary scarch. finding the
maximum and minimum. merge sort, gquick sort. Best and worst case analysis Tor the
mentioned algorithms. Strassen’s matrix multiplication. [ower bound fur comparison based
sorting,

The Greedy Design Technique: The general concept. Applications o general Knapsack
problem. finding minimum weight spanning trees: Prim’s and Kruskal's algonthms.
Dijkstra's algorithm for finding single source shortest paths problem.

UNIT I

The Dynamic Programming Design Technique: The gencral coneept Computation of
Fibonacei series and  Binomial coelficients. all pair shortest paths problem (Floyvd-
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,

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

Computational  Intractability: Overview of non-deterministic algorihims, P, MR, WP
Complete and NP-hard problems.



Text Books

I Gajendra Sharma, Design and Analysis of Algorithms, Khanna Publishing House
(AICTE Recommended Textbook)

J

2o Cormen Thomas 1. Leiserson Charles . Rivest Ronald 1. and  Stein
Clifford, Introduction to Algorithms, PHI publication. 3« I dition. 2004,

3. Horowitz Ellis. Suhni Sartaj and  Rajasckaran Sunguthevar, Pundamentals of
Computer Algorithms, University Press (1) Pyt Lad., 2012,

4. Levitn Anany, Introduction to Design and Analvsis of Aleorithms, 34 Ldition.

Pearson, 2012

Reference Books
. Aho Allred V.. Hoperoft John 1 & Ullman Jeftrey Do, The Design & Analysis
of Computer Algorithms. Addison Wesley Publications, Bostan. 1983

2. Kleinberg Jon & Tardos Eva. Algorithm Design. Pearson Education, 2006

Web Resourees
L. hitps: nplelacin‘courses 106101060

2. https:www.es.umd.cdu ~mount 45 1/ Leets/ 43 Hects.pdl



Artificial Intelligence
CCO 0422304  Artificial Intelligence 3L:0THP 5 Credits

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

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-Bused Agents, The Wumpus World as an Example World. Problem-solving:
Problem-solving agents.

UNIT II: Advanced Search Techniques

Uninformed Scarch: DEFS. BES, lterative Deepening Search. Informed Scarch. Best First
Scarch, A* scarch, AO* scarch. Adversarial Scarch & Games: Two-player zero-sum games.
Minimax Scarch, Alpha-Beta pruning. Constraints and Constraint Satistaction Problems
(CSPs), Backiracking secarch for CSP. Evolutionary Scarch ‘Technigues: Introduction 1o
cvolutionary algorithms, Genetic algorithims, Applications ol exolutionary scarch m AL
UNIT II: Toogical Reasoning and Uncertainty

Logic: Propositonal logic, First-order predicate logie. Proposttional versus first order
mference, Umification and lifting. Inference: Forward chammimg. Backward  chaining,
Resolution, Truth maintenance systems. Introduction o Planning: Blocks World problem.
Strips: Handling  Uncertainties: Non-monotonic reasoning.  Probabilisuie  reusoning.,
Introduction to Fuzzy sct theory.

UNTIT IV: Domains and Applications of Al

Domains in Al Introduction o Machine Learning, Computer Viston. Roboties: Nuatural
Language Processing, Deep Newral Networks, and therr Applications | xpert Systems: Lhe
architecture and rele of expert systems include two case studies. Legul and Dineal Teaues

Concerns related 1o Al

Text Books:
Lo ML Trivedio A Classical Approach 1o druficial tniellicence Khonna Boale Publishing

Company, 2024 (ATCTE Recommended Testbook).

2. Nilsson Nils I, Uvificial Intelligence: A new Svathesis, Morgan kaalimani Publishers
Ine. San Francisco, CAL ISBN: 978-1-55-860467-4.
3. Dan W Patterson. ntroduction to Artificial Duelligence & Faperr Svsiems. PLHI

Learnmg 2010,

4. Rajiv Chopra. Dara Science with Artificial Intelligence. Machoae Dearnonyg aned
Deep Learning. Khanna Book Publishing Company, 2021



Reference Books:
Lo MLCLTrivedt, dutroduction o AT und Machine Learmnge, Khanng Bogl, Publishing
Company. 2024,

1£S]

Russell, S, and Norvie, P~ Artificial Intelligence = A Modern Approach™. 3rd edition.

Prentice Hall

=]

3. Van Hirtum, A, & Kolski, C. (2020). Constraing Satisfaction Prohlens: Aleorithms
and Applications. Springer

4. Rajiv Chopra. Machine L.carning and Machine Intelligence, Khanna Book Publishing

Company, 2024,

Course Outcomes:

COT: Understand the characteristics of rational agents, and the environment i which they
operate. and gain insights about problem-solving agents.

CO2: Gain insights about Uninformed and Heuristic search techniques and apply them
to solve search applications.

CO3: Appreciate the coneepts ol knowledge representation using Propositionad 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 ethical issues of Al

Artificial Intelligence I.ab

Prerequisites: Buasic understanding of algorithms and data structures (L.g. trees. graphs,
I

lists). Proficiency in Python programming. including libraries like NI TK for NI tshs.
LLAB Experiments

The lab experiments may be implemented in Python. Libraries like NTTK. Tensorflow

and Keras may be used for Machinge learning experiments,

Suggested list of Experiments (not limited to):

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

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

4. Implement a Thll Climbing scarch to find the peak in 1 numeric dataset.,

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

6. Implement the Minimax scarch algorithm for 2-player games. You mu, use a game treewith
3 plics.

7. Solvethe 4 Queens Problem as a CSP backtracking problem.

8. Use constraint propagation 1o solve a Magic Square puzzle.

9. Apply optimizanon technigues to find the maximum value in a list.

10. Represent and exaluate propositional Togic expressions.



1. Implement a basic rule-based expert svstem for weather clussitication,

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) tashstor

text content.
a) Tokenizing
b) Filtering Stop Words
¢) Stemming
d) Part of Speceh tagging
¢) Chunking
) Named Entity Recognition (NER)

5. Perform Tmage classification for a given dataset using CNN
Keras.

S You may use Tensorllow

Course outcomes:
CO1: Apply Unintormed Search Algorithms and Implement Heuristic Search techniques
CO2: Analyze and Solve Constraint Satistaction Problems
CO3: Develop Rule-Based Systems
CO4: Implement and Evaluate Opumization Techniques

COS: Apply and tllustrate the NLP concepts



Data Visualization
DSE 0422305 Data Visualization 014 3 Credits

Course Objectives

COL: Understand the fundamentals of data visualization and its importanee,

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

CO3: Explore the ethical considerations and challenges in data visualization,

COA: Study different types of visualizations and their APPropriawe usces.

COS: Utilize Power Bl o create and customize various types of visualizutions.

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

analysis concepts and familiarity with data Lpes.
Course Content;

UNIT It Introduction to Data Visualization

Definition and importance ol data visualization-Role of data \i-ualization mdecision
making- Types of data (numerical, categorical. temporal. gcographical)-Data visualization
process (data collection, exploration, analysis. visualization. mterpretation)-Chullenges and
limitations ol data visualization

UNIT I Visualization tools & Data Storytelling

Overview of Visualization Tools (¢.g.. Excel. Tableau, Power 1L ython)- Compuaring
and contrasting features and Use Cases among these tools.

Principles of Data Storytelling: Narrative and Context-Best Practices 1or Dashboard 1 s out

and Interactivity

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

[mportance of Data Modelling in Visualization.

Text Books
. "Storytelling with Data: A Data Visualization Guide for Business Professionals” Cole
Nussbaumer Knaflic. Wiley: st edition, 2015,
&

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

Reference Books

. "Data Visualizations \ Practical Introduction” Kicran Healy, Princeton Ui ersily

Press, 2008



y t ; g 5 . - "
2. "Analyzing Data with Power Bl and Power Pivot for xeel”. Albeito Ferrui and

Marco Russo, Microsofl Press: 1st edition, 2017.

3. "Microsoft Power BI Complete Reference”, Devin Knight, Brian Knight. Mitchell
Pearson. and Manucel Quintana. Packt Publishing: st edition. 2018.

Web Resourcees

I https: learn.microsoft.com en-us/ power-bi’

2. https:/www.storyiellingwithdata.com/

3. htps:/psmiumd.edusites/fpsm.umd.edu files syllabi Syllabus  Introduction” 2010”620
Data®o20Visualization Spring? 6202024 pdl

Lab Programs for Data Visualization Using Power Bl

Introduction to Power Bl Interface and Basics

I Installation and mterface overview

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

4. Introduction to multiple data sources

N

Basic report ereation: Adding visuals and saving a report,

Data Transformation and Preparation
I Using Power Query lditor
2. Cleaning data: Removing duplicates, handling missing values.
3. Transforming dat: Splitting columns, changing data types. renaming colunmns.,
4. Merging and appending querices.,

5. Creating custom columns and caleulated columns

Data Modeling

1. Creating relutionships between tables

[

Identilying and resolving data inconsistencies

3. Creating caleulated columns and measures

Creating Basic Visualizations
. Creating various chart types (bar, column, line, pie. arca, ¢le..)

2. Formatting and customizing visualizations

Publishing and Sharing Reports e
1. Publishing a report o Power BI Serviee.
2. Sharing reports and dashboards with team members.

3. Setting up dita refiesh sehedules and managing permissions.



DSE 0422306  Introduction to Machine Learning Ha04e 3 Credits

Prerequisites:Basic  knowledge  of statistics and  probability.  Fanuliarity with
fundamental programming coneepts and proficiency in Python.

Course Content:

UNIT I: Introduction to Machine Learning

fntroduction: Definition. Tistory and Application ol Machine Learming. Zipes of Vachime
Learning: Supervised, Unsupervised. Semi-Supervised. and Reinforcement 1earning. Iabeled and
Unlabelled Datasct. Supcrvised  Learning  Tusks: Regression vs. Classification, [ earning
Framework: Training, Validation and Testing of M. models. Performance FEvaluation Parameters:
Conlusion matrix. Accuracy, Precision, Recall. 1 Score, and AUC,

UNIT IL: 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 Fayer Perceptron, Introduction to Support Vector Machine
for lincarly scparab

¢ data. Clusiering: K-Mceans, Hicrarchical Clustering, DBSCAN. Clustering
Validation Mcasures. Mi. Applications: Lthical Considerations in Machie Learning, Case study
and Real-world Applications.

Text Books:
1. Rajiv Chopra (2024), Machine Iearning and Machine Intelligence. Khanna Publishing
[House.

2. Jeeva Jose (2023), Introduction 1o Machine Learning, Khanna Publishing House.
3. Mitchell T. ¢1997). Machine Learning, First I-dition, McGraw -T1ill
4. Kalita, J. K., Bhatacharyya. 12, K., & Roy, 5. (2023). Fundamentals of Diata Seience: Theory

and Practice. Elsevier, ISBNYT78503239 17780
Reference Books:
1. Flach, P. A, (2012). Machine Learning: The Art and Sciencee of Algorithms that Make Sense
of Data. Cambridge University Press. ISBN: 9781107422223, 2012,

2. Duda. RO hato 2 .. Stork, 162007 Pateern classitication ¢ 25d John Wiley & Sons,
ISBN-13: 978-812651 1107,

3. Haykin S. (2009). Neural Networks and Learning Machines. Third Idition. PHI
Learning.

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

5. Bishop. C. M. (2006). Pattern Recognition and Machine Learning. Springcr

6. Goodlellow, .. Bengio. Y., & Courville, AL (2016). Deep Learmng. MIT Press,
7. Géron, A. (2017). Hands-On Machine Learning with Scikit-Tearn and Tensorllow - Concepts,
Tools. and Techniques to Build Intelligent Systems™ (st ed.). O'Reilly Media

r



Course Outeomes
COL: Define and explain machine learing concepts. types. and basic metrics.
CO2: Implement and apply supervised learing techniques (e.g.. KNNL 1 inear [Regression,
Logistic Regression).
CO3: Apply unsupervised learning methods (e.g.. K-Means, Hicrarchical Clustering.
Association Rules).
CO4: Develop and evaluate simple machine learning models (e.g.. Pereeptron, single laver neural
networks).
COS: Analyze and apply appropriate machine lewning algorithms depending on the
problems with some real-world data.

Prerequisites: Understanding of machine learning algorithms and concepts (coo. classification.
clustering, regression). Proliciency in Python programming. with experience asig libraries such
as NumPy. pandas, Scikit-Learn. NETK, Matplotlib, and Scaborn,

LAB Experiments
The lab experiments may be implemented in Python using velevant M1 libraries and datasets from

Kaggle. public repositories, or generated datasets.

oc
Suggested list of Experiments (not limited to):

. Implement lincar regression on a dataset and visualize the regression line
2. Implement logistic regression on a binary classification dataset and plot the decision
boundary.

%)

Implement and evaluate the performance of Decision tree 1D3 Cart classificr Lorany

aiven dataset.

4. Jmplement and evaluate the performance of the Naive Bayves Classifier on o piven
dataset,

5. Build and evaluate a random forest elassifier using a numerical datascer,

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

margins and decision boundury.

7. Implement K-Means clustering on a point datasct and visualize and evaluate the clusters.

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

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

L0. Perform Principal Components Analysis (PCA) and apply any one o more classthicis o
show the performance variation with or without feature reduction.

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

12, Demonstrate the coneept ol boosting using the AdaBoost algorithm,

Course OQutcomes

COI: Implement and evaluate supervised learing techniques, including K-Ncarest Neghbors,



CRZ

CO4:

COs:

lincar regression, and logistic regression, and measure model performance using aceuracy.
precision, recall, and F1 score.

Apply and visualize clustering algorithms such as K-Means. hierarchical clustering, and
DBSCAN on datasets. This practical application helps you understand their real- world use.

3: Perform dimensionality reduction using Principal Component Analysis (PCA ) and interpret

the results.

Develop and assess classilication models using random forests. support vector machines.
and neural networks,

Demonstrate ensemble learning coneepts  through bagging with random forests and
boosting with the AdaBoost algorithm.



Design Thinking and Innovation

SEC 0422308 Design Thinking and Innovation reop 2 Credits

Course Objectives:

Operating under turbulent and uncertain business cnvironment. “innovation” has become the
key driver ol 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 DT 15 to help learners develop ereative thinking skills and apply design
based approaches/tools ftor identifying and implementing innovation opportunitics  into
implementable projects. Following a learning-by-doing approach. the objectives ol the caurse
are

[, Introduce students to design-based thinking approach to solve problems

{2

Observe and assimilate unstructured information to well framed solvable problems

[

Introduce student to templates ol ideation

4. Understand the importance ol prototyping in the innoyation journey

L

Implementing innovation projects
Course Content:

Unit 1: Basies of Design Thinking
1. Understand the concept ol innovation and its significance m business
2. Understanding creative thinking process and problem solving approuches
3. Know Design Thinking approach and its objective
4. Design Thinking and customer centricity real world  examples of customer
challenges. use of Design Thinking to Enhance Customer xperience, Parameters ol
Product cxperience, Alignment ol Customer Expectations with Product.
5. Discussion ola few global success stories like AirBnB. Apple. IDEOL Neulix ete.
6. Lxplain the four stages of Design Thinking Process  Fmpathize, Deline. Ideate,
Prototype, Implement
Unit 2: Learning to Empathize and Define the Problem
I. Know the importance of empathy i innovation process — how can students develop
cmpathy using design tools
2. Obserying and assimilating mtormation
3. Individual dilTerences & Uniqueness Group Discussion and Activities to encourage
the understanding. aceeptance and appreciation of individual differences
4. What arc wicked problems

5. Identitying wicked problems around us and the potential impact ol their solutions



Unit 3 : Ideate, Prototype and Implement

L. Know the various templates of ideation like brainstorming, systene tinking

)

Concept of brainstorming — how to reach consensus on wicked problems

3. Mapping customer experience for ideation

N

Know the methods ol prototyping, purpose of rapid prototyping,

N

Implementation

Unit 4 : Feedback, Re-Desion & Re-Create
I Feedback loop, Tocus on User Experience, address crgonomic challenges. user
focused design
2. Final coneept tesling,
3. Final Presentation  Solving Problems through innovative design coneepls & ereative

solution

Text Books (Iatest Edition):
L. I- Balaguruswamy (2023), Developing Thinking Skills (The way to Success). Khanna
Book Publishing Company
2. Tim Brown. (2008). “Change by Design: How Design Fhinking  [ransforms
Organizations and Inspires Innovation™, Harvard Business Revien

3. 8steps to Innovation by R T Krishnan & V Dabholkar Collins Publishing

Reference Bools

. Design Thinking by Nigel Cross, Bloomsbury

Course Qutcome(s):

® Proposc real-time innovative product designs and Choose appropriate (rameworks.

strategies, lechnigues during prototype dey clopment,

e Know wicked problems and how to frame thent in a consensus maiiner Uil i
agrecable to all stakeholders using appropriate rameworks. strategies, technigues

during prototype development.

e Analysc emuotional experience and Inspect emotional expressions to better understand

users while designing innovative products



