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Swarnandhra College of Engineering and Technology (Autonomous)

SEMSTER-I
S.No. | Course Code Course Title L| T|P|C IM | EM| TM
20MAI1TOL1 | Linear Algebra 3 - - 3 30 70 100
2 20BS1T02 | Engineering Chemistry 3 - - 3 30 70 100
20HS1TO01 | English 3 - - 3 30 70 100
4 | 20csitop | ProblemSolvingUsing C g |11 3 | 30 | 70 | 100
Programming
5 20BS1L02 | Engineering Chemistry Lab - - 3 15| 30 70 100
6 20HS1LO01 | English Proficiency Lab - - 3 |15 | 30 70 100
7 20CS1L01 | C Programming Lab - - 3 15| 30 70 100
8 201T1LO1 | IT Work shop - - 3 15| 30 70 100
Total | 12 | - |12 | 18 | 240 | 560 | 800
SEMSTER-II
S.No. | Course Code Course Title L P| C | IM|EM|TM
1 20MA2T02 D|ffere.nt|al Equation and 3 i 3 30 720 | 100
Numerical Methods
2 20BS2T01 | Engineering Physics 3 - 3 30 70 | 100
3 20CS2T03 Opject Oriented Programming 3 i 3 30 70 | 100
with Python
4 201T2T01 IT Essentials 2 - 3 30 70 | 100
5 20EE2TOL Ba5|_c Ele_ctrlcal and Electronics 3 i 3 30 720 | 100
Engineering
Object Oriented Programming )
6 20CS2L03 Lab with Python 3 115 30 70 | 100
; 20EE2L01 Ba5|_c Ele_ctrlcal and Electronics | 3 15| 30 720 | 100
Engineering Lab
8 20BS2L01 | Engineering Physics Lab - 3 115| 30 70 | 100
9 20HS2L02 | English Communications Lab - 3 15| 30 | 70 | 100
Total | 14 12 | 21 | 270 | 630 | 900
L-LECTURE HOURS, T- TUTORIAL HOURS, P-PRACTICAL HOURS, C-CREDITS,
IM- INTERNAL MARKS, EM- EXTERNAL MARKS, TM- TOTAL MARKS
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Swarnandhra College of Engineering and Technology (Autonomous)

SEMSTER-III
S. No. | Course Code Course Title L|{T|P| C |IM| EM|TM
1 20IT3TO1 | Discrete Mathematics 3 | -1 - 3 30 | 70 | 100
2 20CB3T01 | Business Economics 3 | -1 - 3 30 | 70 | 100
3 20IT3T02 | Computer Organization 3 |- - 3 30 | 70 | 100
4 20CS3T01 | Data Structures 3 |- - 3 30 | 70 | 100
5 201T3T03 | Java Programming 3 |- - 3 30 | 70 | 100
6 20CS3L01 | Data Structures Lab -1 -13 15|30 | 70 | 100
7 201T3L01 | Computer Organization Lab -1 -3 | 15| 30 | 70 | 100
8 201T3L02 | Java Programming Lab -|-13 | 15| 30 | 70 | 100
9 20CE3MO01 | Environmental Science 1] -] - - - - -
10 20IT3S01 [L):tt)a Analysis and Visualization 1 1. 19 9 30 | 70 | 100
Total | 17 |0 |11 |21.5| 270 | 630 | 900
SEMSTER-IV
S. No. Ccoggze Course Title LIT|P|[ C |IM|EM|TM
1 20MAA4TO7 | Probability & Statistics 3(0]0 3 30 | 70 | 100
2 20CS4TO01 | Operating Systems 3(10]0 3 30 | 70 | 100
3 201T4TO03 | Data Base Management Systems 31010 3 30 | 70 | 100
4 20CC4T01 gg:i)gr?]ata Theory and Compiler 310l 0o 3 30 | 70 | 100
5 20CB4TO01 | Principles of Management 3(0]0 3 30 | 70 | 100
6 20IT4L03 | Operating Systems Lab in Linux 0(0| 3] 15 |30 | 70 | 100
7 20ITALO2 [L):tt)a Base Management Systems olols!l1s 130!l 70 | 100
8 20CB4L01 | Computational Statistics Lab 0|0 3|15 |30 | 70 | 100
9 20BM4MO01 | Indian Constitution 1]-] - - - - -
10 20CC4S01 | Full Stack Development Lab 0(0] 4 30 | 70 | 100
11 20CB4C01 | Community Service Project 010 4 (100 O 100
Total | 17 | 0 | 13 | 25.5 | 370 | 630 | 1000
L-LECTURE HOURS, T- TUTORIAL HOURS, P-PRACTICAL HOURS, C-CREDITS,
IM- INTERNAL MARKS, EM- EXTERNAL MARKS, TM- TOTAL MARKS
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SEMSTER-V (Tentative)

S.No. | Course Course Title LIT|P| C|IM|EM|TM
Code

1 Theory Computer Networks 3|00 3 30 | 70 | 100
2 Theory Artificial Intelligence 31010 3 30 | 70 | 100
3 Theory Operational Research 31010 3 30 | 70 | 100
4 Theory Professional Elective-I 3101]0 3 30 | 70 | 100
5 Theory Open Elective-1/Job Oriented Elective-1 | 3 | 0 | O 3 30 | 70 | 100
6 Lab Artificial Intelligence Lab 0|03 ]15 |30 | 70 | 100
7 Lab Internet of Things Lab 0|03 ]15 |30 | 70 | 100

8 MC Essence of Indian Traditional slolol o i i i

Knowledge
9 soc ﬁ;ﬂt\)/anced Communication Skills olola 2 30 | 70 | 100
10 Int_ernshlp (after 2rd year) ololol1s | 50 i 50
Min. 6 weeks
Total |18 | 0 | 10 | 21.5 | 290 | 560 | 850
SEMSTER-VI (Tentative)
S.No. | Course Course Title LIT|P| C |IM|EM|TM
Code
1 Theory | Cryptography and Network Security 3/0|0 3 30 | 70 | 100
2 Theory | Machine Learning 3|00 3 30 | 70 | 100
3 Theory | Digital Marketing 3100 3 30 | 70 | 100
4 Theory | Professional Elective-11 31010 3 30 | 70 | 100
5 Theory | Open Elective-11/Job Oriented Elective-11 3(0/0| 3 |30 | 70 | 100
5 Lab (ngyt/)ptography and Network Security ol1!l21 15130 70 | 100
7 Lab Machine Learning Lab 0|03 |15 |30 | 70 | 100
8 Lab Bu_smess Communication & Value ololal 151301 70 | 100
Science Lab
9 MC Professmna_ll Ethics and Intellectual ol o 0 i i i
Property Rights

10 SOC Android and loS Applications Lab 0|0 4 2 30 | 70 | 100
Total | 18 | 1 | 12 | 21.5 | 270 | 630 | 900
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Swarnandhra College of Engineering and Technology (Autonomous)

SEMSTER-VII (Tentative)

S.No. | Course Code Course Title L|T|P|C|IM|EM|TM
1 Theory Professional Elective-I11 3100|330 | 70 | 100
2 Theory Professional Elective-1V 310(0| 3] 30| 70 | 100
3 Theory Professional Elective-V 310|0] 3] 30| 70 | 100

Open Elective-111/Job Oriented Elective-
4 Theory i 3/0[0| 3|30 70 |100
Open Elective-1V/Job Oriented Elective-
5 Theory Y 3/0[0| 3|30 70 |100
Universal Human Values 2 —
6 MC Understanding Harmony 310710)3 )30 70 | 100
7 SOC Data Analytics with PowerBI 004|230 ]| 70 | 100
8 Internship (after 3rd year) Minimum ololol 3!l s0 i 50
6 weeks
Total |19 |0 | 4 | 23 | 260 | 490 | 750
SEMSTER-VIII (Tentative)

S.No. | Course Code Course Title L|T|P| C |[IM|EM|TM
1 Project | " roJect (Project work, seminar | | 5| o | g | 6o | 140 | 200

and internship in industry)

Total [0 |0 | O 8 60 | 140 | 200
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PROFESSIONAL ELECTIVE -1 :: V SEMESTER

S. No. | Course Code Course Title LI T|P|C|IM| EM|TM
Introduction to Innovation, IP o
! Management & Entrepreneurship 3 3| 30 70 | 100
2 Financials & Cost Accounting 3|-1]-13]| 30| 70 | 100
3 Software Project Management 3|-1]-13] 30| 70 | 100
4 Digital Image Processing 3|-1]1-13]30 | 70 | 100
OPEN ELECTIVE -1 ::V SEMESTER
S.No | Course Code Course Title Offering Dept.
1 20EE5001 Non-conventional Energy sources EEE
2 20ME5001 | Waste to Energy Conversion ME
3 20CS5001 Internet of Things and Applications CSE
4 20CS5002 Data Engineering CSE
5 20BM5001 Innovations and Entrepreneurship MBA
6 20BM5003 | Digital Marketing MBA
7 20BM5004 Business Environment MBA
8 201T5J01 Linux Administration IT
9 20CS5J01 Full Stack with JAVA CSE
JOB ORIENTED ELECTIVE -1 :: VSEMESTER
S.No | Course Code Course Title Offering Dept.

1 Linux Administration IT
2 Customer Relationship Management IT
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PROFESSIONAL ELECTIVE -1l :: VI SEMESTER
S. .
No. Course Code Course Title Semester

1 Business Analytics Vi

2 Financial Management Vi

3 Design Analysis of Algorithms VI

4 Agile Technology VI

OPEN ELECTIVE -1l :: VI SEMESTER
S.No | Course Code Course Title Offering Dept.
1 20CE6001 Environmental Pollution and Control CE
2 20CE6002 Disaster Management CE
3 20EE6001 Fundamentals of Electrical Vehicle EEE
4 20EC6001 Mobile Communication and its Applications ECE
5 20ME6001 Basics of 3D Printing MECH
6 20ME6002 Farm Machinery MECH
7 20CS6001 Fundamentals of Software Engineering CSE
8 20CS6002 Fundamentals of Computer Networks CSE
9 20BM6001 Stress and Work Life Management MBA
10 20BM6002 Banking and Insurance MBA
11 20MA6001 Operation Research S&H
12 201T6001 Introduction to Cloud Computing IT
13 20176002 E-Commerce IT
JOB ORIENTED ELECTIVE - 11 :: VI SEMESTER
S.No | Course Code Course Title Offering Dept.

1 Cloud Computing and Security
2 E-Commerce

B.TECH/CSE (BS)/R20(CBCS)
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Swarnandhra College of Engineering and Technology (Autonomous)

PROFESSIONAL ELECTIVE - 111 :: VII SEMESTER
1 Business Strategy 3|-|-13]30 ] 70 100
2 Human Resource Management | 3 | - | - | 3 | 30 | 70 | 100
3 Big Data Analytics 3|-1-13|30]| 70 100
4 DevOps 3|-1]1-13]30]| 70 |100
PROFESSIONAL ELECTIVE - IV :: VII SEMESTER
1 Business Environment 3|-1-13|30 ]| 70 |100
2 IT Project Management 3|-1]1-13]30]| 70 |100
3 Distributed Systems 3|-|-13]30] 70 100
4 Edge Computing 3|-1-13|30]| 70 |100
PROFESSIONAL ELECTIVE -V :: VII SEMESTER
1 Market Research & Market s -1-131l30! 70 |100
Management
2 Business Intelligence 3|-|-13]30] 70 100
3 Advanced Computer Networks | 3 | - | - | 3| 30 | 70 | 100
4 No SQL Databases 3|-1-13|30]| 70100
JOB ORIENTED ELECTIVE - 111 :: VII SEMESTER
1 Data Science 3|-1]1-13|30]| 70 100
2 vobile p’jnpepr: joation 3|-|-/3[30 70100
JOB ORIENTED ELECTIVE - IV :: VII SEMESTER
1 o e [a ][ [s]0[10 1w
2 AWS 3|-1]-13]30] 70 100
B.TECH/CSE (BS)/R20(CBCS) Page 8




Swarnandhra College of Engineering and Technology (Autonomous)

I SEMESTER L T P ¢

3 - - 3

20MA1TO1: LINEAR ALGEBRA

Course Objectives:

o This course will illuminate the students in the concepts of calculus and linear algebra.

« This course equips the students with standard concepts and tools an intermediate level to
advanced level and to develop the confidence; ability to handle various real world problems
and their applications.

Bridge Course: Limits, continuity, Types of matrices

Unit I: Matrix Operations and Solving Systems of Linear Equations
Rank of a matrix by Echelon form, Normal form - solving system of homogeneous and non-
homogeneous linear equations- Gauss Elimination, Jacobi and Gauss Seidel methods

Learning Outcomes:

At the end of this unit, the student will be able to
e Solve system of linear equations. (K2)
e Determine the rank of a matrix. (K2)

Unit I1: Eigen values and Eigen vectors

Eigen values and Eigen vectors - and their properties (without proof). Cayley- Hamilton theorem
(without proof), Finding inverse and powers of a matrix by Cayley- Hamilton theorem - Reduction of
a matrix to diagonal form.

Learning Outcomes:
At the end of this unit, the student will be able to
e Find eigen values and eigen vectors of a matrix. (K2)
e find inverse and powers of a matrix by Cayley- Hamilton theorem.(K2)

Unit I11: Quadratic forms
Quadratic forms and nature of the quadratic forms, reduction of quadratic form to canonical form by
orthogonal transformation.

Learning Outcomes:
At the end of this unit, the student will be able to
e reduce a matrix to diagonal form and identify special properties of a matrix, such as positive
definite, etc., and use this information to facilitate the calculation of matrix characteristics;
(K3)

Unit IV: Multivariable calculus

Expansions of functions: Taylor’s and Maclaurin's series- Partial derivatives, total derivatives, chain
rule, change of variables, Jacobians, maxima and minima of functions of two variables, method of
Lagrange multipliers.

Learning Outcomes:
At the end of this unit, the student will be able to
e expand the given function as Taylor’s and Maclaurin’s series.(K3)
o find partial derivatives numerically and symbolically and use them to analyze and interpret the
way in which a function varies. (K3)
e acquire the knowledge in maxima and minima of functions of several variables (K1)
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o utilize Jacobian of a coordinate transformation to deal with the problems in change of
variables (K3)

Unit V: Multiple Integrals

Double Integrals: Change of order of integration, double integrals in polar coordinates, areas
enclosed by plane curves.

Triple Integrals: Evaluation of triple integrals, change of variables.

Learning Outcomes:
At the end of this unit, the student will be able to
« evaluate double integrals of functions of several variables in two dimensions using Cartesian
and polar coordinates.(K3)
« apply double integration techniques in evaluating areas bounded by a region.(K4)

Textbooks:
1. B. S. Grewal, Higher Engineering Mathematics, 43/e, Khanna Publishers, 2015.

References:
1. Erwin Kreyszig, Advanced Engineering Mathematics, 9/e, John Wiley & Sons, 2013.
2. B.V. RAMANA, Higher Engineering Mathematics, Tata McGraw Hill, 2007.

Course Outcomes:
At the end of the course, the student will be able to
1. develop the use of matrix algebra techniques that is needed by engineers for practical
applications (K3)
2. familiarize with functions of several variables which is useful in optimization (K3)
3. learn important tools of calculus in higher dimensions. Students will become familiar with
double integral(K3)
4. familiarize with triple integral and also learn the utilization of special functions.(K4)
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I SEMESTER L T P ¢

3 - - 3

20BS1T02: ENGINEERING CHEMISTRY

COURSE OUTCOMES
At the end of semester, the students will be able to

COL1: Explain the impurities present in raw water, problems associated and how to avoid them (K2)
CO2: Explain the advantages of Polymers in daily life (K2)

CO3: Explain the theory of construction of battery and fuel cells and theories of corrosion and
prevention methods. (K2)

CO4: Differentiate conventional and non-conventional energy sources and their advantages and
disadvantages. (K2)

CO5: Identify the usage of advanced materials in day to day life (K2)

UNIT I: WATER TECHNOLOGY [9 Hours]

Part-A

Hard water-Types of hardness- Units of Hard Water-Disadvantages of hard water-Determination of
hardness by EDTA complexometric method.

Portable water- its specifications-steps involved in purification of water (Sedimentation, Filtration,
Disinfection)-chlorination, break point of chlorination.

Boiler Feed Water-Boiler troubles: Scale and sludge-priming and foaming-boiler corrosion-caustic
embrittlement.

Part-B

Industrial Water Treatment: Softening methods: zeolite process-ion exchange process.

Brackish water treatment (desalination methods): Reverse osmosis - electro dialysis.

Learning Outcomes: At the end of this unit, the students will be able to Explain
The impurities present in raw water, problems associated with them and how to avoidthem

UNIT-11: POLYMERS AND COMPOSITE MATERIALS [9 Hours]

Part-A

Polymers-degree of polymerization-functionality-preparation, properties and applications of
individual polymers-Bakelite-PVVC-Poly styrene.

Plastics: Types (thermosetting and thermoplastic)-compounding of plastics-moulding Process.
(Injection moulding, Compression moulding, Extrusion moulding, Transfer moulding)
Part-B

Rubbers and elastomers: Introduction-natural rubber-vulcanization of rubber-synthetic rubbers-Buna-
N, Buna-S.

Composite materials: Fiber reinforced plastics-biodegradable polymers-biomedical polymers,
Recycling of e-waste.

B.TECH/CSE (BS)/R20(CBCS) Page 11
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Learning Outcomes: At the end of this unit, the students will be able to

e Outline the properties of polymers and various additives added and different methods of
forming plastic materials.

e Explain the preparation, properties and applications of some plastic materials.

e Discuss natural and synthetic rubbers and their applications.

UNIT I1l: ELECTRO CHEMICAL CELLS AND CORROSION [12 Hours]

Electrochemical Cells: Introduction-single electrode potential - electrochemical cell-electrochemical
series and applications. Reference electrodes- standard hydrogen electrode and calomel electrode-
construction of glass electrode. Batteries: Construction, working and cell reaction of primary (dry
cell) and Secondary (Pb acid and Li-ion) battery. Fuel cells (H,-O,, Methanol-Air cells).

Corrosion: Cause and consequences of corrosion-theories of corrosion (Chemical and
Electrochemical corrosion)-types of corrosion (Galvanic, Differential aeration (waterline and pitting
corrosion), stress Corrosion). Factors influencing rate of corrosion-nature of metal-nature of corrosive
atmosphere. Corrosion Prevention methods: Cathodic protection-Sacrificial anodic method-Impressed
voltage method. Metallic coatings: Galvanization-Tinning-Electro plating-Electro less plating.

Learning Outcomes: At the end of this unit, the students will be able to
e Explain the theory of construction of battery and fuel cells.
e Categorize the reasons for corrosion and study some methods of corrosion control.

UNIT IV: CONVENTIONAL AND NONCONVENTIONAL ENERGY RESOURCES [9 Hours]

Conventional energy sources: Classification and characteristics of fuels-solid, Liquid and gaseous
fuels-advantages and disadvantages-calorific value-higher and lower calorific values-construction and
working of bomb calorimeter-analysis of coal-proximate and ultimate analysis-numerical problems
related to bomb calorimeter, Dulong’s formula and coal analysis-petroleum refining-cracking — petrol
and diesel knocking — octane number and cetane number — gaseous fuels — Natural gas — CNG - LPG

Non-conventional energy sources: Solar energy: Advantages-disadvantages of solar cells-
construction and working of photo voltaic cell -Introduction to hydro power-geo thermal power-tidal
and wave power.

Learning Outcomes: At the end of this unit, the students will be able to

e Differentiate conventional and non-conventional energy sources and their advantages and
disadvantages.
e design sources of energy by different natural sources

UNIT V: CHEMISTRY OF MATERIALS [9 Hours]
Part-A

Nano materials: Introduction-sol-gel method-characterization by SEM and TEM methods- carbon
nanotubes and fullerenes: Types, preparation and applications

Semiconductors: Preparation ( Distillation, Zone refining )
Part-B

Cement: Constituents of cement -Setting and Hardening of cement - Decay of Cement.

Refractories: Definition of refractory-classification and properties of refractoriness-applications of
refractories.

Learning Outcomes: At the end of this unit, the students will be able to
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e Outline the awareness of materials like nanomaterials and fullerenes and their uses.
e Explain the techniques that detect and measure the surface properties of materials.
e lllustrate the commonly used industrial materials.

Text Books:

T1. A Text Book of Engineering Chemistry -N. Y. S. Murthy, V. Anuradha& K. RamanaRao,
Maruthi Publications. (2018)

T2. A Text Book of Engineering Chemistry - K. Sesha Maheswaramma, Mridula Chugh, Pearson

Publications (2018).

Reference Books:

R1. Engineering Chemistry — Jain & Jain, Dhanpat Rai Publishing Company (Latest Edition)

R2. Text Book of Engineering Chemistry — Shashi Chawla, DhanpatRai & Co. (P) Limited

((Latest Edition))
R3. Chemistry —Prasanta Rath, Subhendu Chakroborthy, Cengage publications (2018)
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L T P C

| SEMESTER 3 - - 3

20HS1T01: ENGLISH

A. PROGRAMMECONTENT

b wNPE

Intensive and extensive reading

Written communication

Listening and oral communication
Vocabulary consolidation and expansion
Practicing grammar

B. ELABORATIONOF THEPROGRAMMECONTENT

1. Intensive and Extensive Reading

a.
b.
C.

Identifying the main theme/the central idea of a passage

Understanding the meaning of words, phrases and sentences in context

Understanding the logical relationship between sentences (through recognition of
grammatical structures such as linkers and connectors)

Distinguishing statements of fact from beliefs, opinions, hypotheses, and expressions
of probability and certainty

Inferring facts, opinions, instances, reasons, causes, results, requests, conclusions, and
general statements

Skimming passages to identify general ideas and information

Scanning passages to locate specific detail

The use of one’s knowledge, opinions and imagination to provide information/ situations
related to that given in the text; and comparison and contrast.

2. Written Communication

o0 oTp

Writing outlines and summaries

Writing paragraphs with attention to topic sentences and supporting sentences
Writing paragraphs with attention to coherence and cohesion

Practicing clutter-free writing

3. Listening and Oral Communication

a. Effective listening involving

Identification of keywords and phrases and specific information, application of one’s
previous knowledge of to understand the ideas dealt with in the text being list end to.
Attention to communication strategies such as approaching a other person and opening a
conversation with him/her, making friends with a stranger, thanking, apologizing, paying a
compliment, seeking clarification, making enquiries, and creating an appropriate context
for a formal discussion.

b. Taking part in speaking activities for interactional purposes such as,

Introducing oneself to others, introducing others, making enquiries, seeking information
Responding to enquiries, supplying information
Expressing agreement/disagreement in information situations

c. Taking part in speaking activities for transactional purposes with attention to the
communication strategies listed in 1(a) above.
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4. Vocabulary consolidation and expansion

a. Inferring word meaning from available clues
b. Distinguishing words with similar meanings
c. Using connecting words
d. Learning one-word substitutes
Developing a verbal repertoire with the following dimensions:
e Contexts of use
e Collocations
e Differences in speaking and writing

e Strategic use
Using strategic vocabulary to organize and manage

@

both oral and written

communication successfully in academic, professional, and social contexts

f. Raising one’s knowledge of redundancy, circumlocution, and imprecise and confusing
expressions in order to avoid the min one’s own speech and writing.

5. Practicing grammar

a. Consolidation as well as remediation in the following areas:
Parts of speech, Tenses and usage of grammar in context

b. Learning to avoid some of the common pit falls in the area of grammar in Indian usage of
English(e.g. using the present continuous tense to describe actions which happen regularly;

using state verbs in the continuous form; tense mixing)

C.TEXT BOOK: Building Effective Communication Skills
By Maruthi Publications (2019)

Syllabus :

S No Content

Vocabulary Building

1.1 Video Lesson

1.2.1 Word formation

1.2.2. Root words

1.2.3. Prefixes and Suffixes
1.2.4. Synonyms and Antonyms
1.3 Parts of Speech

1.4 Note- making, Note-taking

UNIT —I

Basic Writing Skills

2.1 Video Lesson

2.2.1 Basic sentence structure

2.2.2. Clauses and Phrases

2.2.3 Punctuations

2.2.4 Creating coherence

2.2.5 Organizing principles of paragraph documents
2.2.6 Techniques for writing precisely

2.3 Tenses

2.4 Letter Writing

UNIT —I11

Identifying Common Errors in Writing
3.1 Video Lesson

UNIT-111 3.2.1 Sub +verb agreement

3.2.2 Noun pronoun agreement

3.2.3 Articles

B.TECH/CSE (BS)/R20(CBCS)
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3.2.4 Preposition

3.2.5 Redundancies

3.2.6 Clichés

3.3.1 Active - Passive Voice
3.3.2 Reported Speech

3.4 Resume Writing

UNIT-IV

Nature and Style of sensible Writing
4.1 Video Lesson

4.2.1 Describing

4.2.2 Classifying

4.2.3 Writing Introduction and conclusion
4.3.1Conditional Sentences
4.3.2Degrees of Comparison

4.4 Email writing

UNIT-V

Writing Practice

5.1 Video Lesson

5.2.1 Comprehension

5.2.2 Precise writing

5.2.3 Essay Writing

5.3Simple Compound and Complex Sentences
5.4 Report Writing

B.TECH/CSE (BS)/R20(CBCS)

Page 16



Swarnandhra College of Engineering and Technology (Autonomous)

L T P C

| SEMESTER 3 - : >

20CS1T01: PROBLEM SOLVING USING C PROGRAMMING

COURSE OUTCOMES

At the end of the course, student will be able to

CO1: Analyse a computational problem and develop an algorithm/flowchart to find its solution (K2)
CO2: Develop C programs with branching and looping statements, which uses Arithmetic, Logical,
Relational or bitwise operators (K3)

COa3: Divide a given computational problem into a number of modules and develop C program with
arrays(K3)

CO4: Write C programs which use pointers for array processing and parameter passing (K3)

CO5: Develop C programs with structure or union and files for storing the data to be processed. (K3)

UNIT-I Contact Hours : 10
INTRODUCTION TO PROGRAMMING : What is computer, Block diagram of Computer,
Development of Computer languages, Translators, Computer Codes, Computer Arithmetic,
Programming Techniques, Algorithm, Flowchart
BASICS OF C : History of C, Character Set, Identifiers, Keywords, Tokens, Variables,
constants, operators, Data types, expressions, expression evaluation, operator precedence and
associativity, typecasting C program structure.
Contact Hours : 8

UNIT-II
CONSOLE I/0 OPERATIONS : Formatted I/0 — printf & scanf, Unformatted I/O functions.
CONTROL FLOW STATEMENTS: Branching Statements - if, if — else, switch. Looping
statements- while, do — while, for, nested for. Unconditional Statements - break, continue, goto,
exit.

Contact Hours : 12
UNIT-1I
ARRAYS : Array declaration , initialization and Accessing, Types of Arrays : 1-D and 2-D
Arrays, Arrays as Function Arguments
FUNCTIONS: Introduction to Functions, Types of Function, Function prototypes, parameter
passing techniques, Scope of variables, Storage classes, Recursion

Contact Hours : 8

UNIT-IV
STRINGS: Reading String from terminal, Writing string to Screen, String Handling Functions.
POINTERS: Pointer Declaration, Initialization and Accessing , Types of Pointers, Pointer
Arithmetic, Dynamic memory allocation

Contact Hours : 10
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UNIT-V

STRUCTURE : Introduction to structures, Definition of structure , declaration of structure
variable, accessing of structure members, array of structures, Union, enum, bit fileds, typedef
FILES : Introduction to Files, Types of File, File Modes, Writing and Reading Files, File
management I/O functions

Text books
Programming in ANSI C by E. Balguruswamy, Tata Mc-Graw Hill

e Programming With C, Schaum Series
Reference Books

e The ‘C’ programming language by Kernighan and Ritchie, Prentice Hall

e Computer Programming in ‘C’ by V. Rajaraman , Prentice Hall
Programming and Problem Solving by M. Sprankle, Pearson Education
How to solve it by Computer by R.G. Dromey, Pearson Education

Online Practice and Reference Material

http://www?2.its.strath.ac.uk/courses/c/
http://www.princeton.edu/~achaney/tmve/wiki100k/docs/C_%28programming_language%629.html
http://www.stat.cmu.edu/~hseltman/Computer.htmi

http://projecteuler.net/
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20BS1L02: ENGINEERING CHEMISTRY LAB

Outcomes: The experiments introduce volumetric analysis: Acid-Base, complexometric, Redox,
Conductometric and potentiometric titrations. Then they are exposed to a few instrumental methods
of chemical analysis.

Thus at the end of the lab course, the student is exposed and able to

a s wbh e

Identify the concentration of given solution by different methods of chemical analysis (K3)
Analyze the water purity by checking hardness, DO and Acidity. (K4)

Estimate the Cu*?, Fe*3, Ca*™?, Mg*? ions and Ascorbic acid present in given solution. (K4)
Identify the pour and cloud point of lubricants. (K3)

Understand the principles of conductometric and potentiometric titrations. (K2)

Syllabus:

1.
2.

© © N o g~ w

Estimation of HCI using standard Na,CO3 through acid-base titration.

Estimate the total hardness of water using standardized EDTA solution through
complexometric titration.

Estimation of KMnO, using standard H,C,0, through redox titration method.
Estimation of Dissolved Oxygen in given water sample by Wrinkler’s Method
Determination of Ferric (Fe*®) ions using standard K,Cr,0O7 solution

Determination of Copper (11) using standard hypo solution.

Estimation of strong acid by using strong base through conductometric titration method.
Estimation of strong acid by using strong base through potentiometric titration method.

Preparation of polymer (Demo).

10. Determination of Vitamin ‘C’.

11. Determination of Pour and Cloud Point of lubricating oils

Reference Books
1. A Textbook of Quantitative Analysis, Arthur J. VVogel.
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20HS1LO01: ENGLISH PROFICIENCY LAB

COURSE OBJECTIVES

e To improve the language proficiency of technical under graduates in English with emphasis on
LSRW SkKills.

e To provide learning environment to practice Listening, Speaking, Reading and Writing Skills

within and beyond the classroom environment.

e To assist students to carry on the tasks and activities through guided instructions and materials.

e To effectively integrate English language learning with employability skills and training.

e To design the main course material and exercises with authentic materials drawn from everyday

use to cater to everyday needs.

e To provide hands-on experience through case-studies, mini-projects, group and individual

presentations.

COURSE OUTCOMES
a) Reading Skills.

Addressing explicit and implicit meaning of a text.
Understanding the context.
Learning new words and phrases.

Using words and phrases in different contexts.

b) Writing Skills:

Using the basic structure of a sentence.

Applying relevant writing formats to create paragraphs, essays, letters, E-Mails, reports
and presentations.

Retaining a logical flow while writing.

Planning and executing an assignment creatively.

c) Interactive skills:

Analyzing a topic of discussion and relating to it.
Participating in discussions and influencing them.
Communicating ideas effectively.

Presenting ideas coherently within a stipulated time.

d) Life Skills and Core Skills:
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Examining self-attributes and identifying areas that require improvement self-diagnosis,
self-motivation.

Adopting to a given situation and developing a functional approach to find solutions-
adaptability, problem-solving.
Understanding the importance of helping others-community service, enthusiasm.

RELATIONSHIP OF COURSE TO PROGRAMME OUTCOMES

Ability to apply knowledge of mathematics, science, and engineering.

Ability to design and conduct experiments, as well as to analyze and interpret data.

Ability to design an Engineering system, component, or process.

Ability to function on multi-disciplinary teams

Ability to identify, formulate and solve engineering problems.

Understanding of professional and ethical responsibility.

Ability to communicate effectively

T om m |0 m | >

Broad education necessary to understand the impact of engineering solutions in a global,
economic, environmental and societal context.

2|2

Recognition of the need for and an ability to engage in life-long learning.

[

Knowledge of contemporary issues.

A

Ability to use the techniques, skills, and modern engineering tools necessary for
engineering practices.

Ability to find location of substations and benefits derived through their optimal
location.

COURSE DESCRIPTION

Communicating in a language is also a skill. So a student has to look for an opportunity to practice English

language in order to acquire proficiency in English. ‘Enrich your interactive Skills: Part - A’ is designed to

provide opportunities for engineering students to revise and consolidate the basic skills in listening, speaking,

reading and writing in addition to giving ample practice in various communicative functions and Life skills.
PRE REQUISITES
The student is expected to have basic knowledge in English language and must be able to write in

English. He is also expected to possess fundamental knowledge of general English grammar and vocabulary.

Syllabus
Unit TOPIC
1 Vowels, Consonants, Pronunciation, Phonetic transcripts
2 Word stress and syllables
3 Rhythm and Intonation
4 Contrastive Stress —-Homographs
5 Word Stress : Weak and Strong forms , Stress in compound words
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Text Book:
“InfoTech English” by Maruthi Publications

Reference Books:
1. Better English Pronunciation by O’ Connor
2. Phonetics and Phonology — Peter Roach
3. A Grammar of Spoken English — Harold Palmer

4. English Phonetics — Bansal and Harrison

Testing Pattern:

A) Internal lab Exam: 30 Marks
Regular performance in the language /communication /lab completion in the lab manual

15M
Written test 15M

B) External lab Exam Pattern: 70 Marks
Written test 30M
Oral test 30M
Viva (during exam marks will be awarded by external examiner) 10M
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20CS1L01: C PROGRAMMING LAB

Course Objectives:
e To impart knowledge on various Editors, Raptor.
e To make the students understand the concepts of C programming.
e To nurture the students on Control Structures and develop different operations on arrays.
e To make use of String fundamentals and modular programming constructs.
e To implement programs using dynamic memory allocation.
e To explain the concepts of Structure, Unions and files for solving various problems.

List of Experiments:
1. Introduction to Algorithms and Flowcharts

1.1) Implement Algorithm Development for Exchange the values of Two numbers.

1.2) Given a set of n student’s examination marks (in the range 0-100) make a count of the number
of students that passed the examination. A Pass is awarded for all of 50 and above.

1.3) Given a set of n numbers design an algorithm that adds these numbers and returns the resultant
sum. Assume N is greater than or equal to zero.

2. Introduction to C Programming
2.1) Exposure to Turbo C, Code Blocks IDE, Dev C++, Falcon C++.
2.2) Writing simple programs using printf(), scanf() .

3. Raptor
3.1) Introduction to Raptor.
3.2) Draw a flow chart to find the Sum of 2 numbers.
3.3) Draw a flow chart to find Simple interest.

4. Basic Math
4.1) Write a C Program to convert Celsius to Fahrenheit and vice versa.
4.2) Write a C Program to find largest of three numbers using ternary operator.
4.3) Write a C Program to Calculate area of a Triangle using Heron's formula.

5. Control Flow- |
5.1) Write a C Program to Find Whether the Given Year is a Leap Year or not.
5.2) Write a C program to find the roots of a Quadratic Equation.
5.3) Write a C Program to make a simple Calculator to Add, Subtract, Multiply or Divide Using
Switch...case.

6. Control Flow- 11
6.1) Write a C Program to Find Whether the Given Number is Prime number or not.
6.2) Write a C Program to Find Whether the Given Number is Armstrong Number or not.
6.3) Write a C program to print Floyd Triangle.

7. Control Flow- 111
7.1)Write a C program to find the sum of individual digits of a positive integer.
7.2) Write a C program to check whether given number is palindrome or not.
7.3) Write a C program to read two numbers, x and n, and then compute the sum of the geometric

progression 1+x+x +x +............. +x".

Practice Programs:

Write a C program to print all natural numbers from 1 to n. - using while loop

Write a C program to print all natural numbers in reverse (from n to 1). - using while loop
Write a C program to print all alphabets from a to z. - using while loop

B.TECH/CSE (BS)/R20(CBCS) Page 23




Swarnandhra College of Engineering and Technology (Autonomous)

Write a C program to print all even numbers between 1 to 100. - using while loop
Write a C program to print sum of all even numbers between 1 to n.

Write a C program to print sum of all odd numbers between 1 to n.

Write a C program to print table of any number.

Write a C program to find first and last digit of any number.

Write a C program to count number of digits in any number.

Write a C program to calculate sum of digits of any number.

Write a C program to calculate product of digits of any number.

Write a C program to swap first and last digits of any number.

Write a C program to enter any number and print its reverse.

Write a C program to enter any number and check whether the number is palindrome or not.
Write a C program to find frequency of each digit in a given integer.

Write a C program to enter any number and print it in words.

Write a C program to print all ASCII character with their values.

Write a C program to enter any number and print all factors of the number.
Write a C program to enter any number and calculate its factorial.

Write a C program to find HCF (GCD) of two numbers.

Write a C program to find LCM of two numbers.

Write a C program to check whether a number is Prime number or not.
Write a C program to check whether a number is Armstrong number or not.
Write a C program to check whether a number is Perfect number or not.
Write a C program to check whether a number is Strong number or not.
Write a C program to print Fibonacci series up to n terms.

8. Arrays
8.1) Write a C program to search an element in the given array (Linear Search).
8.2) Write a C program to perform matrix addition.
8.3) Write a C program to perform matrix multiplication.
Practice Programs:
Write a C program to read and print elements of array.

Write a C program to find sum of all array elements. - using recursion.

Write a C program to find maximum and minimum element in an array. - using recursion.
Write a C program to find second largest element in an array.

Write a C program to copy all elements from an array to another array.

Write a C program to insert an element in an array.

Write a C program to delete an element from an array at specified position.
Write a C program to print all unique elements in the array.

Write a C program to print all negative elements in an array.

Write a C program to count total number of even and odd elements in an array.
Write a C program to count total number of negative elements in an array.
Write a C program to count total number of duplicate elements in an array.
Write a C program to delete all duplicate elements from an array.

Write a C program to count frequency of each element in an array.

Write a C program to merge two array to third array.

Write a C program to find reverse of an array.

Write a C program to convert lowercase string to uppercase.

Write a C program to convert uppercase string to lowercase.

Write a C program to toggle case of each character of a string.
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Write a C program to find total number of alphabets, digits or special character in a string.

9. Pointers
9.1) Write a C Program to Perform Addition, Subtraction, Multiplication and Division of two
numbers using Command line arguments.
9.2)Write a C program to find sum of n elements entered by user. To perform this program,
allocate memory dynamically using malloc () function.
9.3) Write a C program to find sum of n elements entered by user. To perform this program,
allocate memory dynamically using calloc () function.

10. Functions, Array & Pointers
10.1) Write a C Program to demonstrate parameter passing in Functions.
10.2) Write a C Program to find Fibonacci, Factorial of a number with Recursion and without
recursion.
10.3) Write a C Program to find the sum of given numbers with arrays and pointers.

Practice Programs:
Program to change the value of constant integer using pointers.
Program to print a string using pointer.
Program to count vowels and consonants in a string using pointer.
Program to read array elements and print with addresses.

11. Strings

11.1) Implementation of string manipulation operations with library function:
a) copy
b) concatenate
c) length
d) compare

11.2) Implementation of string manipulation operations without library function:
a) copy
b) concatenate
c) length
d) compare

11.3) Verify whether the given string is a palindrome or not.

12. Structures
12.1) Write a C Program to Store Information of a book Using Structure.
12.2) Write a C Program to Add Two Complex Numbers by Passing Structure to a Function.

13. Files
13.1) Write a C program to open a file and to print the contents of the file on screen.
13.2) Write a C program to copy content of one file to another file.
13.3) Write a C program to merge two files and store content in another file.

14. Application
Creating structures to capture the student’s details save them in file in proper record format, search
and prints the student details requested by the user.

Note:Draw the flowcharts using Raptor from Experiment 3 to Experiment 6.

Course Outcomes:
e Implement basic programs in C and design flowcharts in Raptor.
e Use Conditional and lterative statements to solve real time scenarios in C.
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e Implement the concept of Arrays and Modularity and Strings.
e Apply the Dynamic Memory Allocation functions using pointers.
e Develop programs using structures, and Files.

Reference Books:

1. Let Us C YashwanthKanetkar, 16" edition, BPB Publications.

2. Programming in C A-Practial Approach Ajay Mittal. Pearson Education.

3. The C programming Language, Dennis Richie and Brian Kernighan, Pearson Education.
4. Problem solving using C , K Venugopal,3“Edition, TMG Publication.

Web Links:

1. https://www.hackerrank.com/

2. https://www.codechef.com/

3. https://www.topcoder.com/

4. https://code-cracker.github.io/
5.https://raptor.martincarlisle.com/

6. https://nptel.ac.in/courses/106105085/2
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201T1L01 : IT WORKSHOP

Course Objectives:

1. The course focuses on enhancing student knowledge in computer peripherals and assembling.
2. To install operating system on computers and create new email account.

3. To understand basic software like WinRAR, WinZip, PDF readers and web browser.

4. To provide technical training to the students on Google tools like forms, calendar, drive, and

classroom.

Course Outcomes:

Upon successful completion of the course, students will be able to

1. Attain complete knowledge of a computer hardware
2. Able to install basic computer engineering software.
3. Able to do document task through MS office.

4. Attain technically strong usage of Google Tools and Email handling.

5. Able to understand network troubleshooting.

LIST OF EXPERIMENTS

1. Components of Computer & Assembling a Computer:

Learning about the different parts of the computer and its advancement

* Processor

* Memory — Types

Motherboard

Peripheral interfaces — 1/0 devices

2. Components of Computer & Assembling a Computer:

3. Productivity Tools - Learning Basic Software:

4. Productivity Tools:

Microsoft-Word orientation —To create project certificate, Formatting Fonts, Drop Cap,
Applying Text effects, Using Character Spacing, Borders and Colors, Inserting Header and

Footer, Using Date and Time option.

5. Productivity Tools:

Microsoft-Word orientation- Mail Merge, Macros, References.

6. Productivity Tools:

Learn about the proper connectivity among the devices inside the PC
Assembling the different parts of the computer inside the cabinet

Installation of Productivity tools like WinRAR, WinZip, and PDF Reader.
Installation of Application programs like Microsoft Office, Image Editor and Web browsers.
» Connect the Printer and Scanner Devices perform printing and scanning operation.

Microsoft-PowerPoint utilities - PPT Orientation, Slide Layouts, Inserting Text, Word Art,
Formatting Text, Bullets and Numbering, Auto Shapes, Hyperlinks, Inserting Images, Clip Art,

Audio, Video, Objects, Tables and Charts.

7. Productivity Tools:

Microsoft-Excel orientation - Gridlines, Format Cells, Summation, auto fill, Formatting Text,

Cell Referencing, Formulae in excel — average, std.deviation etc., Macros.
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8. Productivity Tools:
Microsoft-Excel orientation- Charts, Hyper linking, Split cells, freeze panes, group and
outline, Conditional formatting, Sort and Filter, .csv file.

9. Introduction to Google Tools:

« Design a Google form and collect a response data among students using Google Form.
« Schedule one day of your activities using Google Calendar.

« Store and retrieve data from cloud storage using Google Drive.

« Orientation towards Google Classroom.

10. Network basics:
Introduction, Types of networks, IP addressing, LAN, Network troubleshooting.
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20MA2T02 : DIFFERENTIAL EQUATIONS AND NUMERICAL METHODS

Course Objectives:
e To enlighten the learners in the concept of differential equations.
e To furnish the learners with basic concepts and techniques at plus two level to lead them into advanced
level by handling various real world applications.

Unit I: Linear differential equations of higher order:

Solutions of Non-homogeneous equations of higher order with constant coefficients — with non-homogeneous
terms of the type €%, sin ax, cos ax, polynomials in x", e®V(x) and x"V(x) — Method of Variation of
parameters.

Learning Outcomes:

At the end of this unit, the student will be able to
o identify the essential characteristics of linear differential equations with constant coefficients (K3)
o solve the linear differential equations with constant coefficients by appropriate method (K3)

Unit —-I11: Partial Differential Equations of First Order:
Formation of partial differential equations by elimination of arbitrary constants and arbitrary functions —
Solutions of first order linear (Lagrange) equations and nonlinear (standard types) equations.

Learning Outcomes:

At the end of this unit, the student will be able to
e apply a range of techniques to find solutions of standard PDEs (K3)
o outline the basic properties of standard PDEs (K2)

Unit 111: Interpolation

Finite differences, Differences of a polynomial, relation between operators, to find one or more
missing terms, Newton’s interpolation formulae, and interpolation with unequal intervals- Lagrange’s
formula.

Learning Outcomes:
After the completion of this unit student will be able to

e explain various discrete operators and find the relation among operators ( K2 )
e apply Newton’s forward and backward formulas for equal and unequal intervals ( K3)

Unit 1V: Numerical Solution of Equations and Numerical integration

Numerical Solution of Equations: Solution of algebraic and transcendental equations - Bisection
Method, Method of False Position, Newton-Raphson Method, useful deduction from Newton-
Raphson Method.

Numerical Integration — Trapezoidal rule, Simpson’s é rule and Simpson’s g rule.

Learning Outcomes:

After the completion of this unit student will be able to
e find approximate roots of an equation by using different numerical methods ( K3)
e find integral of a function by using different numerical methods ( K3)

Unit V: Numerical Methods to Solve Ordinary Differential Equations
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Numerical Methods to Solve Ordinary Differential Equations - Taylor’s series, Euler’s and

modified Euler’s methods, Runge-kutta method of fourth order for solving first order equations.
Learning Outcomes:
After the completion of this unit student will be able to

e solve ordinary differential equations by using different numerical schemes ( K3)

Textbooks:
1. B.S. Grewal, Higher Engineering Mathematics, 43/e, Khanna publishers,2015.

References:
1. Erwin Kreyszig, Advanced Engineering Mathematics, 9/e, John Wiley & Sons, 2013.
2. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications, 2008.

Course Outcomes:
At the end of the course, the student will be able to
1. solve the differential equations related to various engineering fields (K3)
2. identify solution methods of partial differential equations that model physical processes (K3)
3. evaluate the approximate roots of polynomial and transcendental equations by different
algorithms(K3)
4. solve integrate and ordinary differential equations by various numerical techniques.(K3)
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20BS2T01: ENGINEERING PHYSICS

COURSE OUTCOMES

After completion of course student able to:
1. Describe Basic crystal systems and determination of crystal structures
2. Explain Magnetic and Dielectric Materials properties
3. Describe Concept of Magnetic Induction and Super Conducting properties
4. Explain Pure &Doped Semiconductor materials for better utility
5. Describe Optical fibers and Optical properties of materials and their applications

SYLLABUS
UNIT -I: CRYSTAL STRUCTURE AND X-RAY DIFFRACTION

CRYSTAL STRUCTURE:
Introduction — Space lattice — Basis — Unit Cell — Lattice parameters — Bravais lattices — Crystal
systems — Structures and packing fractions of SC, BCC and FCC.

X-RAY DIFFRACTION:
Directions in crystals- planes in crystals- Miller indices and procedure to find Miller indices- Various
planes in crystals- Separation between successive (h k I) planes-Bragg’s law-Bragg’s Spectrometer.

Learning Outcomes: At the end of this unit, the students will be able to
e Explain the seven crystal systems

e Interpret the crystal structure based on Bragg’s law

UNIT - 1l: MAGNETIC AND DIELECTRIC PROPERTIES

MAGNETIC PROPERTIES: Introduction-Magnetic permeability — Magnetization — Relation
between three magnetic vectors - Origin of magnetic moment — Classification of Magnetic materials-
Dia, Para, Ferro, Anti-Ferro and Ferri-magnetism — Hysteresis- soft and Hard Magnetic materials.

DIELECTRIC PROPERTIES: Introduction-Dielectric constant- Relation between three electric
vectors-Electronic and ionic polarizations (Quantitative) - orientation polarization (Qualitative) -
Internal fields in solids- Clausius-Mossotti equation.

Learning Outcomes: At the end of this unit, the students will be able to

e Classify the magnetic materials into dia, para, ferro, anti ferro and ferri
Explain the importance of hysteresis
Explain the concept of polarization in dielectric materials.
Summarize various types of polarization of dielectrics .
Interpret Lorentz field and Claussius- Mosotti relation in dielectrics.

UNIT-111: ELECTROMAGNETIC WAVES AND SUPERCONDUCTIVITY

ELECTROMAGNETIC WAVES: Introduction-Electric flux —magnetic flux- Gauss law in
electrostatics- Gauss law in magnetostatics- Ampere’s law-B for a Solenoid - Biot-Savart’s law-
Magnetic Induction due to current carrying circular loop- Faraday’s law - Maxwell’s equations
(Integral and differential forms).
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SUPERCONDUCTIVITY: General and Thermal properties —Meissner effect — Type-1 and Type-II
superconductors — Flux quantization —-BCS Theory of Superconductivity - Josephson effects —
Applications of Superconductors.

Learning Outcomes: At the end of this unit, the students will be able to
e lllustrate the concept of electro magnetism based on fundamental laws of electro magnetism

e Explain Maxwell’s equations
e Summarize various properties and applications of superconductors

UNIT-1V: PHYSICS OF SEMICONDUCTORS:

Classification of solids based on band theory - Intrinsic semiconductors- density of charge carriers-
Equation for conductivity — Extrinsic semiconductors- P-type and N-type- density of charge carriers-
Drift and diffusion — Einstein’s equation — Hall Effect- Hall coefficient — Applications of Hall effect—
direct & indirect band gap semiconductors.

Learning Outcomes: At the end of this unit, the students will be able to
e Summarize various types of solids based on band theory.
e Outline the properties of n-type and p-type semiconductors.
e Identify the type of semiconductor using Hall effect

UNIT-V: LASERS AND OPTICAL FIBERS

LASERS: Introduction— Characteristics of lasers — Spontaneous and Stimulated emission of
radiation — Einstein’s coefficients — Population inversion - Three level and four level laser pumping
schemes - Ruby laser — Helium-Neon laser- Applications of Laser.

FIBER OPTICS: Introduction to Optical fibers- Critical angle of propagation- Total internal
reflection-Acceptance angle and acceptance cone- Numerical aperture- Classification of optical fibers
based on refractive index profile-Classification of optical fibers based on modes- Attenuation in
optical fibers - Applications of optical fibers.

Learning Outcomes: At the end of this unit, the students will be able to
e Design various types of lasers

e Explain the principle and propagation of light through Optical fibers
e Discuss the application of lasers and Optical fibers
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20CS2T03 : OBJECT ORIENTED PROGRAMMINGS WITH PYTHON

Course Objectives:

Acquire programming skills in core Python.

Acquire Object-Oriented Programming features implementation in Python.
To understand data structures in Python

Develop the ability to use Operating System functions in python applications
Able to use exception handling in python programs

g1~ W N

Course Outcomes:

CO1: Recognize core programming basics and program design with functions using Python
programming language.

CO2: Interpret the high-performance programs designed to strengthen the practical expertise.

CO3: Develop applications for real time problems by applying python data structure concepts.

CO4: Understand and apply the concepts of packages, handling, multithreading and socket
programming.

CO5: Analyze the importance of object-oriented programming over structured programming.

UNIT - I:

Introduction to Python: Features of Python, History of Python, Need of Python Programming,
Applications Basics of Python Programming Using the REPL(Shell), Running Python Scripts,
Variables, Assignment, Keywords, Input-Output, Indentation.

Data types: Integers, Strings, Booleans.

UNIT —II:

Operators and Expressions: Types - Operators- Arithmetic Operators, Comparison (Relational)
Operators, Assignment Operators, Logical Operators, Bitwise Operators, Membership Operators,
Identity Operators, Expressions and order of evaluations

Control Flow: if, if-elif-else, for, while, break, continue, pass

UNIT - 1l1:

Data Structures:Lists - Operations, Slicing, Methods; Tuples, Sets, Dictionaries, Sequences.
Comprehensions.

Functions: Defining Functions, Calling Functions, Passing Arguments, Keyword Arguments, Default
Arguments, Variable-length arguments, Anonymous Functions, Fruitful Functions(Function
Returning Values), Scope of the Variables in a Function - Global and Local Variables.

UNIT - 1V:

Object Oriented Programming in Python: Classes, Data hiding, 'self-variable’, Methods,
Constructor, methods, and inheritance: Various Types of Inheritance and Function Overloading,
Overriding Methods.

UNIT - V:

Error and Exceptions: Difference between an error and Exception, Handling Exception, try
except block, Raising Exceptions, User Defined Exceptions

Brief Tour of the Standard Library: Operating System Interface - String Pattern Matching,
Mathematics, Internet Access, Dates and Times

Text Books:
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1

2.
3.
4.

Learning Python, Mark Lutz, Orielly

Python Programming: A Modern Approach, VamsiKurama, Pearson

R NageswaraRao, “Core Python Programming”, Dream tech press, 2017 Edition

Dusty Philips, “Python 3 Object Oriented Programming”, PACKT Publishing, 2" Edition,
2015

Reference Books:

1

2.
3.
4.

Think Python, Allen Downey, Green Tea Press

Core Python Programming, W.Chun, Pearson.

Introduction to Python, Kenneth A. Lambert, Cengage

Michael H.Goldwasser, David Letscher, “Object Oriented Programming in Python”, Prentice
Hall, 1* Edition, 2007.

Web References:

1.

2.
3.
4.

https://realpython.com/python3-object-oriented-programming/
https://python.swaroopch.com/oop.html
https://python-textbok.readthedocs.io/en/1.0/Object_Oriented Programming.html
https://www.programiz.com/python-programming
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201T2T01: IT ESSENTIALS

COURSEOUTCOMES:
After the completion of this course, students will be able to

1. Understand the concepts of operating systems.

2. Demonstrate the implementation of various software engineering tools.
3. Understand the basics of Internet.

4. Understand the orientation towards web basics.

5. Demonstrate the implementation of various computer graphics concepts.

Unit-1

Operating Systems: Introduction, Functions of an operating System, Classification of Operating
Systems, System programs, Application programs, Utilities, Installation of Operating Systems, The
Unix Operating System, Basic Unix commands.

Unit-2

Software Engineering: The evolving role of software, changing nature of software, software
myths, Structure of Software Life Cycle, Software engineering methodologies, software
requirements, various software engineering tools.

Unit-3

Internet Basics: Introduction, Features of Internet, Internet applications, Services of Internet,
Logical and physical addresses, Internet Service Providers, Domain Name System, Security-Forms
of attacks, legal approaches to network security.

Unit-4
Web Basics: Introduction to web, web browsers, web servers, Protocol, HTTP/HTTPS, TCP/IP,
Email, FTP, SMTP, SNMP, URL, HTML and CSS.

Unit-5
Computer Graphics: Scope of Computer Graphics, Overview of 3D Graphics, Modelling-
modelling individual objects, modelling entire scenes. Dealing with global lighting - Ray tracing,
Radiosity. Rendering and Animation.

TEXTBOOKS
1. J.GlennBrookshear, “ComputerScience: AnOverview”,Addision-
Wesley, TwelfthEdition,2014.

2. PradeepKSimha,“ComputerFundamentals-
Concepts,Systems& Applications”,8"edition,BPB.
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20EE2T01: BASIC ELECTRICAL AND ELECTRONICS ENGINEERING

COURSE OUTCOMES: After successful completion of this course, students should be able to:

Co1 . Analyze different electrical networks using KVVL, KCL and Theorems.

Co2 :Understand the basic concepts of single-phase system for simple AC circuit.

Cos3 . Demonstrate the construction, working and operating characteristics of AC & DC machines.

co4 Study the construction details, operation and characteristics of various semiconductor devices,
digital and logic operations.

SYLLABUS

UNIT-I . ELECTRICAL CIRCUITS

Basic definitions — types of network elements Electrical Circuit Elements (R, L and C), Voltage and
Current Sources, Ohms Laws, Kirchoff’s Laws and Star/Delta Conversion, Series-Parallel- Series and
Parallel (Only Resistor), Superposition, Thevenin’s and Norton’s Theorems, Problems in Simple Circuits
with DC Excitation.

UNIT-II . AC FUNDAMENTALS

Representation of Sinusoidal Waveforms, Peak and RMS Values. Real Power, Reactive Power, Apparent
Power, Power Factor. Concept of phase angle and phase difference Single phase Circuits - Voltage and
Current Relations in Star/Delta Connections-Simple Problems.

UNIT-11l : ELECTRICAL MACHINES

Electrical Machines: DC Machines: Classification of DC Machines-DC Generator and Motor
Construction-Principle of operation -EMF Equation-Performance Characteristics-Simple problems AC
Machines: Classification of AC Machines-Transformers-Synchronous Machines, Induction motor
Performance Characteristics-Starting Methods-Simple problems.

UNIT-1V : Semi-Conductor Devices and Its Characteristics

Characteristics of PN Junction Diode — Zener Diode- Intrinsic and Extrinsic Semiconductors —
Semiconductor Diodes— Bipolar Junction Transistors-CB, CE, CC Configurations and Characteristics —
FET — MOSFET - Silicon-controlled Rectifier — DIAC — TRIAC-Half wave and Full wave Rectifiers-
Voltage Regulation.

UNIT-V : INTRODUCTION TO DIGITAL ELECTRONICS

Binary Number System — Logic Gates — Boolean Algebra -De Morgan’s Theorem-Simplification of
Boolean Expressions using De Morgan’s Theorem — Half and Full Adders — A/D and D/A Conversion.

TEXT BOOKS:
1. Basic Electrical Engineering, D.P. Kothari and 1.J. Nagrath, 3rd edition 2010, Tata
McGrawHill.
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2. Basic Electrical Engineering, P. V. Prasad, S. Sivanagaraju, K. R. Varmah, and Chikku
Abraham, Cengage, 2019.

3. Basic Electrical & Electronics Engineering — J. B. Gupta, S. K. Kataria& Sons Publications,
2019 edition.

REFERENCE BOOKS:

1. Basic Electrical Engineering - D.C. Kulshreshtha, 2009, Tata McGraw Hill.

2. Fundamentals of Electrical Engineering, L.S. Bobrow, Oxford University Press, 2011

3. Electrical and Electronics Technology, E. Hughes, 10th Edition, Pearson, 2010.

4. Electrical Engineering Fundamentals, Vincent Deltoro, Second Edition, Prentice Hall
India, 1989.

5. Principles of Electrical Engineering and Electronics”, V_K Mehta & RohitMehta,S Chand
Publishers,2019 edition.
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20CS2L03: OBJECT ORIENTED PROGRAMMING LAB WITH PYTHON
COURSE OUTCOMES:

CO1: Apply core programming basics and program design with functions using Python
programming language.

CO2: Interpret the high-performance programs designed to strengthen the practical expertise.
CO3: Develop applications for real time problems by applying python data structure concepts.
CO4: Test and apply the concepts of packages, handling, multithreading and socket programming.
CO5: Divide the importance of object-oriented programming over structured programming.

Exercise 1 - Basics

a) Running instructions in Interactive interpreter and a PythonScript
b) Write a program to purposefully raise Indentation Error and Correct it

Exercise 2 - Operations

a) Write a program to compute distance between two points taking input from the user.
b) Write a program add.py that takes 2 numbers as command line arguments and prints its sum.

Exercise - 3 Control Flow

a) Write a Program for checking whether the given number is a even number or not.

b) Using a for loop, write a program that prints out the decimal equivalents of 1/2, 1/3, 1/4, . ..1/10
c) Write a program using a for loop that loops over a sequence. What is sequence?

d) Write a program using a while loop that asks the user for a number, and prints a countdown
from that number to zero.

Exercise 4 - Control Flow - Continued

a) Find the sum of all the primes below two million. Each new term in the Fibonacci sequence is
generated by adding the previous two terms. By starting with 1 and 2, the first 10 terms will be:
1,2,3,5,8,13, 21, 34, 55, 89...

b) By considering the terms in the Fibonacci sequence whose values do not exceed four
million, find the sum of the even-valued terms.

Exercise -5 - DS

a) Write a program to count the numbers of characters in the string and store them in a
dictionary data structure

b) Write a program to use split and join methods in the string and trace a birthday with a
dictionary data structure.

Exercise - 6 DS - Continued

a) Write a program combine lists that combines these lists into a dictionary.

b) Write a program to count frequency of characters in a given file. Can you use character
frequency to tell whether the given file is a Python program file, C program file or a text
file?

Exercise - 7 Files

a) Write a program to print each line of a file in reverse order.
b) Write a program to compute the number of characters, words and lines in a file.
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Exercise - 8 Functions

a) Write a function ball collides that takes two balls as parameters and computes if they are
colliding. Your function should return a Boolean representing whether or not the balls are colliding.
Hint: Represent a ball on a plane as a tuple of (X, y, r), r being the radius
If (distance between two balls centers) <= (sum of their radii) then (they are colliding)
b) Find mean, median, mode for the given set of numbers in a list.

Exercise - 9 Functions - Continued

a) Write a function nearly equal to test whether two strings are nearly equal. Two strings a, b are
nearly equal when a can be generated by a single mutation on b.

b) Write a function dups to find all duplicates in the list.

c¢) Write a function unique to find all the unique elements of a list.

Exercise - 10 - Functions - Problem Solving

a) Write a function cumulative product to compute cumulative product of a list of numbers.
b) Write a function reverse to reverse a list. Without using the reverse function.
) Write function to compute gcd, lem of two numbers. Each function shouldn’t exceed one line.

Exercise 11 - Multi-D Lists

a) Write a program that defines a matrix and prints
b) Write a program to perform addition of two square matrices
c) Write a program to perform multiplication of two square matrices

Exercise - 12 - Modules

a) Install packages requests, flask and explore them. using(pip)
b) Write a script that imports requests and fetch content from the page.
c) Write a simple script that serves a simple HTTP Response and a simple HTML Page

Exercise - 13 OOP

a) Class variables and instance variable and illustration of the self-variable
i) Robot i) ATM Machine

Exercise - 14 GUI, Graphics

a) Write a GUI for an Expression Calculator using tk
b) Write a program to implement the following figures using turtle.
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20EE2L01: BASIC ELECTRICAL AND ELECTRONICS ENGINEERING LAB

COURSE OUTCOMES: After successful completion of this course, students should be able to:

co1l . Acquire knowledge on electrical networks by using KVVL, KCL.
Co2 : Analyze the performance characteristics and to determine efficiency of DC machines
COo3 : Understand the characteristics of AC machines

CO4

LIST OF EXPERIMENTS
SECTION A: ELECTRICAL ENGINEERING:

Verification of KCL & KVL.

Open circuit Characteristics of DC Shunt generator.
Swinburne’s test on DC Shunt Motor.

Brake test on DC Shunt motor.

N AWM E

Regulation of Synchronous Machine using EMF Method.

SECTION B: ELECTRONICS ENGINEERING:

The following experiments are required to be conducted as compulsory experiments:
1. PN junction diode characteristics a) Forward bias b) Reverse bias (Cut in voltage and

Resistance calculations)
2. Transistor CE characteristics (input and output)
3. Half wave rectifier with and without filters.
4. Full wave rectifier with and without filters.

Any 10 Experiments has to be conducted from Section A& B

REFERENCE BOOKS:

1. Department lab manual.

Apply knowledge on PN junction diode , transistor and Rectifiers

Speed control of D.C. Shunt motor by a) Armature Voltage control b) Field flux control method
Open circuit and Short circuit test on a Single Phase Transformers.
Draw the Torque-Slip Characteristic of a Three Phase Induction Motor.
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20BS2L01: ENGINEERING PHYSICS LAB

COURSE OUTCOMES

At the end of the course, student will be able to

CO1: Demonstrate the basic knowledge to know the frequency of a vibrator, hall coefficient, (K3)
CO2: Attain knowledge to verify some of the properties of physical optics. (K4)

CO3: Develop skills to plot various characteristic curves and to calculate the physical properties of
given materials. (K4)

CO4: Calculate some the properties of semiconducting materials. (K2)

arwOnpdE

STUDENT HAS TO DO ANY TEN OF THE FOLLOWING

Determination of wavelength of Laser using diffraction grating.

Determination of Numerical Aperture and Acceptance angle of an Optical Fiber.
Determination of the charge carrier density by using Hall Effect.

Determination of the Band Gap of a Semiconductor using a p-n junction diode.

Study of Characteristic curves (I/VV) of a Zener diode to determine its Breakdown
voltage.

Determination of Temperature coefficient of resistance of a Thermistor by using its
Characteristic curve.

Study the variation of intensity of magnetic field along the axis of a circular current
carrying coil by using Stewart and Gee’s experiment.

Study of Characteristic curves (I/V) of a P-N diode.

Determine Frequency of given electrically driven tuning fork in Transverse and
Longitudinal modes by using Melde’s apparatus

10. Determine frequency of A.C. supply by using Sonometer.
11. Determination of the Time Constant for a C-R Circuit

12. Determination of the Planck'’s constant by using Photo-Cell
13. Determination of dielectric constant of a given material
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20HS2L02: ENGLISH COMMUNICATIONS LAB

COURSE OBJECTIVES

e To improve the language proficiency of technical under graduates in English with emphasis on
LSRW Skills.

e To provide learning environment to practice Listening, Speaking, Reading and Writing Skills

within and beyond the classroom environment.

e To assist students to carry on the tasks and activities through guided instructions and materials.

e To effectively integrate English language learning with employability skills and training.

e To design the main course material and exercises with authentic materials drawn from everyday

use to cater to everyday needs.

e To provide hands-on experience through case-studies, mini-projects, group and individual

presentations.

COURSE OUTCOMES
e) Reading Skills.

Addressing explicit and implicit meaning of a text.
Understanding the context.
Learning new words and phrases.

Using words and phrases in different contexts.

f) Writing Skills:

Using the basic structure of a sentence.

Applying relevant writing formats to create paragraphs, essays, letters, E-Mails, reports
and presentations.

Retaining a logical flow while writing.

Planning and executing an assignment creatively.

g) Interactive skills:

Analyzing a topic of discussion and relating to it.
Participating in discussions and influencing them.
Communicating ideas effectively.

Presenting ideas coherently within a stipulated time.
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h) Life Skills and Core Skills:
e Examining self-attributes and identifying areas that require improvement self-diagnosis,
self-motivation.

e Adopting to a given situation and developing a functional approach to find solutions-
adaptability, problem-solving.
e Understanding the importance of helping others-community service, enthusiasm.

RELATIONSHIP OF COURSE TO PROGRAMME OUTCOMES

A Ability to apply knowledge of mathematics, science, and engineering.
B Ability to design and conduct experiments, as well as to analyze and interpret data.
C | Ability to design an Engineering system, component, or process.
D | Ability to function on multi-disciplinary teams
£ Ability to identify, formulate and solve engineering problems.
F | Understanding of professional and ethical responsibility.
G | Ability to communicate effectively \
Broad education necessary to understand the impact of engineering solutions in a global, |
H | economic, environmental and societal context.
I | Recognition of the need for and an ability to engage in life-long learning.
J | Knowledge of contemporary issues.
K Ability to use the techniques, skills, and modern engineering tools necessary for
engineering practices.
L Ability to find location of substations and benefits derived through their optimal
location.

COURSE DESCRIPTION

Communicating in a language is also a skill. So a student has to look for an opportunity to practice English
language in order to acquire proficiency in English. ‘Enrich your interactive Skills: Part - A’ is designed to
provide opportunities for engineering students to revise and consolidate the basic skills in listening, speaking,
reading and writing in addition to giving ample practice in various communicative functions and Life skills.

PREREQUISITES

The student is expected to have basic knowledge in English language and must be able to write in
English. He is also expected to possess fundamental knowledge of general English grammar and vocabulary.
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Syllabus
Unit TOPIC
1 Vowels, Consonants, Pronunciation, Phonetic transcripts
2 Word stress and syllables
3 Rhythm and Intonation
4 Contrastive Stress -Homographs
5 Word Stress : Weak and Strong forms , Stress in compound words
Text Book:

“InfoTech English” by Maruthi Publications
Reference Books:
5. Better English Pronunciation by O’ Connor
6. Phonetics and Phonology — Peter Roach
7. A Grammar of Spoken English — Harold Palmer
8. English Phonetics — Bansal and Harrison

Testing Pattern:

B) Internal lab Exam: 30 Marks
Regular performance in the language /communication /lab completion in the lab manual
15M
Written test 15M
B) External lab Exam Pattern: 70 Marks
Written test 30M
Oral test 30M

Viva(during exam marks will be awarded by external examiner) 10M
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201T3T01 : DISCRETE MATHEMATICS

Course Objectives:
1. Familiarize closed form solution of linear recurrence relations by various methods.
2. To introduce basics of set theory and its applications
3. Bring awareness of basic concepts of graphs and its applications.
4. To teach the topics on Trees, spanning trees, minimal spanning trees and justification of
Kruskal’s algorithm.

Course Outcomes:

Upon successful completion of this course the student should be able to

Identify programming errors efficiently through enhanced logical capabilities (K3)

Find a general solution of recurrence equation (K3)

Learn set theory, graph of the relations which are used in data structures (K3)

Explain the concepts in graph theory (K3)

Apply graph theory concepts in core subjects such as data structures and network theory
effectively. (K3)

arLONOE

UNIT I: Mathematical logic Connectives, negation, conjunction, disjunction, statement formula and
Truth Tables, conditional and bi-conditional, well-formed formulae, tautologies, equivalence of
formulae, duality, tautological implications, functionally complete set of connectives, other
connectives, principal disjunctive and conjunctive normal forms, inference calculus, rules of
inference, consistency of premises, indirect method of proof, Theory of inference for the statement
calculus, validity using Truth tables.

Learning Outcomes:

After completion of this unit, student will be able to

e find equivalence formulas, implementation of logic for mathematical proofs (K1)

e apply inference theory to verify the consistency of data (K3)

UNIT 1I: Recurrence relations Generating Function of Sequences, Calculating Coefficient of
generating functions, Recurrence relations, solving recurrence relation by substitution and Generating
functions, the method of Characteristic roots, Solution of Inhomogeneous Recurrence Relation.
Learning Outcomes:

After completion of this unit student will be able to

e formulate recurrence relations of the sequences (K3)

e solve homogeneous linear recurrence relations (K3)

e cvaluate complementary function and particular integral for non-homogeneous linear

recurrence relations (K3)

e apply substitution method to solve non-linear recurrence relations (K3)

UNIT 111 Set theory and Relations. Relations and ordering, Relations, Properties of binary Relations
on a set, Relation Matrix and the Graph of a Relation, partition and covering of a set, Equivalence,
Compatibility Relations, Composition of Binary Relations, Partial ordering, Hasse diagram, Principle
of Inclusion-Exclusion, Pigeonhole Principle and its applications.

Learning Outcomes:

After completion of this module, student will be able to

e draw Hasse Diagram for the given poset (K3)

e apply principle of inclusion and exclusion and pigeonhole principle to real world problems (K3)
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UNIT 1V: Graph theory Basic Concepts, Representation of Graph, Sub graphs, Multigraphs, Euler
Paths, Euler circuits, Hamiltonian Graphs and Graph Isomorphism and its related Problems,
Chromatic Number. (All Theorems without proofs)

After completion of this unit student will be able to

e identify different graphs and their properties (K3)

e construct Euler and Hamiltonian graphs (K3)

e construct the graph for the given data (K3)

UNIT V: Trees Spanning Trees, minimal Spanning Trees, BFS, DFS, Kruskal’s Algorithm, Prim’s
Algorithm, Binary trees, Planar Graphs. (All Theorems without proofs)

Learning Outcomes:

After completion of this unit, student will be able to

e construct the spanning tree and binary trees from graphs (K3)

e build minimal spanning tree by using different algorithms (K3)

Textbooks:

1. J.P. Tremblay and R. Manohar, Discrete Mathematical Structures with Applications to

Computer Science, Tata McGraw Hill, 1997.

2. Joe L. Mott, Abraham Kandel and T. P. Baker, Discrete Mathematics for computer scientists &
Mathematicians, 2/e, Prentice Hall of India Ltd, 2012.

References:

1. Keneth. H. Rosen, Discrete Mathematics and its Applications, 6/e, Tata McGraw-Hill, 2009.

2. Richard Johnsonburg, Discrete Mathematics, 7/e, Pearson Education, 2008

3. Narsingh Deo, Graph Theory with Applications to Engineering and Computer Science, Prentice
Hall of India, 2006.
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20CB3T01 : BUSINESS ECONOMICS

COURSE OBJECTIVES:
1. Introduce various basic concepts and terminology of the subject of economics.

2. Acquaint the nuances of optimizing conditions of consumer behavior.

3. Understand various concepts of theory of Production and Costs.

4. Understand role of government in economic decision making at micro economic and
macroeconomic level.

5. Acquiring basic knowledge of money and banking in Indian economy.

UNIT I

Introduction to Economics- Definition- Micro and Macro Economics- Scope of Business
Economics- Central Problems of the Economy- Production Possibility Curve- Working of Economic
Systems- Basic Elements of Demand and Supply - Individual and Market Demand Curve,
Determinants of Demand, Law of Demand; Supply- Meaning, Individual and Market Supply Curve,
Determinants of Supply, Law of Supply; Elasticity of Demand and Supply.

UNIT 1

Theory of Consumer Behaviour- Cardinal Utility Approach-Law of Diminishing Marginal Utility,
Law of Equi-Marginal Utility; Indifference Curve Approach- Indifference Curves-Properties, Budget
Line, Consumer's Equilibrium.

UNIT 111

Theory of Production and Costs

Production Analysis - Factors of Production, Production Function, Law of Variable Proportions.
Returns to Scale: Producer's Equilibrium- Least-Cost Factor Combination;

Cost Analysis - Types of Costs, Relationship between Average and Marginal Cost Curve in in Short-
run and Long-run.

UNIT IV
Analysis of Markets Basic Concepts of Revenue, Revenue Curves, Relationship between Average
and Marginal Revenue Curve; concept of Market and Main Forms of Market; Equilibrium of the
Firm- Total Revenue- Total Cost Approach, Marginal Revenue-Marginal Cost Approach; Price and
Output under Determination Perfect Competition, Monopoly, Monopolistic Competition and
Oligopoly.

UNIT V

Macro Economics and Banking National Income and it’s components- GNP, NNP, GDP, NDP-
Concept of Money-Its Functions; Central Bank (Reserve Bank of India)-Role and Functions;
Technologies in Banking; Monetary and Fiscal Policy in India. Business Cycles.

Text Books:

1. Pindyck, Robert S., and Daniel L. Rubinfeld , Microeconomics,7/e,Pearson,2009.

2. Dornbusch, Fischer and Startz, Macroeconomics, 12/e,McGraw Hill Education,27 August2018.

3. Paul Anthony Samuelson, William D. Nordhaus, Economics, 20/e,McGraw-Hill, 28 October 2019.

Reference Books:
1. Intermediate Microeconomics: A Modern Approach, Hal R, Varian.
2. Principles of Macroeconomics, N. Gregory Mankiw.
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201T3T02 : COMPUTER ORGANIZATION

COURSE OBJECTIVES

1. Todiscuss the basic knowledge of computer system including the analysis and design of
components of the system.

2. To understand the register transfer language, micro operations and design of basic components
of the system.

3. To explain different types of addressing modes and memory organization.

4. To learn the concepts of parallel processing, pipelining and vector processing.

COURSE OUTCOMES
After completion of the course students able to
1. Explain knowledge on structure of computers and computer arithmetic.

2. Analyze Micro operations such as Arithmetic micro operations, Shift micro operations and Logic
micro operations.

3. Define the appropriate addressing modes and instructions for writing programs.

Demonstrate the Peripheral devices for efficient operation of system.

5. Describe the basic knowledge on parallel and vector processing.

&

UNIT-I

Basic Structure of Computers:

Basics of computer, Von Neumann Architecture, Generation of Computer, Types of Computer,
Functional unit, Basic Operational Concepts and Bus Structures.

Computer Arithmetic: Addition and Subtraction, multiplication algorithms, Division Algorithms.

UNIT-1I

Register Transfer Language and Micro Operations: Register Transfer language. Register
Transfer Bus and memory transfers, Arithmetic Micro operations, logic micro operations, shift
micro operations, Arithmetic logic shift unit.

Basic Computer Organization and Design: Instruction codes, Computer Registers, Computer
Instructions, Timing and control, Instruction Cycle, Memory — Reference, Input — Output and
Interrupt Instructions. Design of basic computer, Design of Accumulator logic.

UNIT-I1

Central Processing Unit: General Register Organization, STACK organization. Instruction
formats. Addressing modes. DATA Transfer and manipulation, Program control, Reduced
Instruction Set Computer.

Micro Programmed Control: Control Memory, Address sequencing, micro program example,
design of control unit.

UNIT-IV

Input- Output Organization: Peripheral Devices, Input-Output Interface, Asynchronous data
transfer, Modes of Transfer, Priority Interrupts, Direct memory Access.

The Memory System: Memory Hierarchy, Main Memory, Auxiliary memory, Associative Memory,
Cache Memory and Virtual Memory.
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UNIT-V
Parallel Processing and Vector Processing
Pipeline and Vector Processing: Parallel Processing, Pipelining, Arithmetic Pipeline, Instruction

Pipeline, RISC Pipeline, Vector Processing, Array Processors.

Text Books:

1. Computer System Organization, M. Moris Mano, 3" Edition, Pearson / PHI, 2017.
2. Computer Organization, Carl Hamacher, ZvonksVranesic, SafwatZaky, 5" Edition, McGraw

Hill, 2016.
3. Computer Organization, A quantitative approach, John L. Hennessy and David

A.Patterson, Fifth Edition, 2017.

Reference Books:

1. Computer Organization and Architecture - William Stallings, Ninth Edition, Pearson / PHI,

2012,
2. Structured Computer Organization - Andrew S Tanenbaum, 6™ Edition, PHI/ Pearson, 2016.
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20CS3T01 : DATA STRUCTURES

COURSE OBJECTIVES

To impart the basic concepts of data structures and algorithms.

To gain knowledge of linear and non-linear data structures.

To familiarize with different sorting and searching techniques.

To understand basic concepts about stacks, queues, lists, trees and graphs.

To understand about writing algorithms and step by step approach in solving problems with the
help of fundamental data structures

o s wnh e

COURSE OUTCOMES:
After the completion of this course, students will be able to

1. Design applications using stacks and implement various types of queues.

2. Analyze and implement operations on linked lists and demonstrate their applications.
3. Demonstrate operations on trees.

4. Demonstrate implementation of various types of Graphs and Graph Traversals.

5. Implement various searching and sorting techniques.

UNIT-I:

Introduction: Definition of data structure, types and overview of data structures.

Algorithm: Preliminaries of algorithm, Algorithm analysis and complexity.

Stacks and Queues: Stack Representation using Arrays, operations on stack, Applications of stacks -
Factorial Calculation, Infix to postfix Transformation, Evaluating Arithmetic Expressions. Queue
Representation using Arrays, operations on queues, Applications of queues, Circular queues, Priority
queues, Implementation of queue using stack.

UNIT-II:
Linked Lists: Introduction, Single linked list, representation of a linked list in memory, Operations
on a single linked list. Double linked list, Operations on a double linked list. Circular linked list,

Operations on a circular linked list. Applications of single linked list.

UNIT-I1II:

Trees: Basic tree concepts. Binary Trees: Properties, Representation of Binary Trees using Arrays
and Linked List, Binary Tree Traversals, Creation of binary tree from pre-order, in-order and post
order traversals, threaded binary tree. Binary search trees: Basic concepts, BST operations: Search,
insertion, deletion and traversals, Creation of binary search tree from in-order and pre (post)order
traversals.

AVL Trees: Self Balanced Trees, Height of an AVL Trees and AVL Tree Rotations.
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UNIT-1V:
Graphs: Basic concepts, Representations of Graphs: using Linked list and adjacency matrix, Graph
Traversals - BFS & DFS, Applications: Dijkstra’s shortest path algorithm, Minimum Spanning Tree

using Prim’s algorithm and Kruskal’s algorithm, Transitive closure, Warshall’s algorithm.

UNIT-V:

Searching: Linear Search, Binary Search and Fibonacci search.

Sorting: Bubble Sort, Selection Sort, Insertion Sort, Quick Sort, Merge Sort and Radix sort.
Hashing: Introduction, Hash Function, Collision Resolution Techniques: Linear Probing, Quadratic
Probing, Double Hashing, Rehashing, Separate Chaining, Extendible Hashing.

TEXT BOOKS:

1. Richard F. Gilberg and Behrouz.A. ForouzanData Structures: A Pseudo code approach with C,

2" edition, Cengage, 2012.

Debasissamanta, Classic Data Structures, PHI, 2" edition, 2016.

YashavantKanetker, Data Structures through C, 2™ edition BPB publications, 2017.

4. Alfred V Aho, John E Hopcraft, Jeffery D Ullman, Data Structures & Algorithms, Pearson
Education Ltd., Second Edition, 2016.

wn

REFERENCE BOOKS

1. Seymour Lipschutz, Data Structure with C, TMH, 2017.

2. G. A. V. Pai, Data Structures and Algorithms, TMH, 2017.

3. Horowitz, Sahani, Anderson Freed,Fundamentals of Data Structure in C, University Press, 2nd
edition, 2018.
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201T3T03 : JAVA PROGRAMMING

COURSE OBJECTIVES:
1. Gain knowledge about basic Java language syntax and semantics to write Java programs and
use concepts such as variables, conditional and iterative execution methods etc
2. Understand the fundamentals of object-oriented programming in Java, including defining
classes, objects, invoking methods etc and exception handling mechanisms
3. Understand the principles of inheritance, packages and interfaces.
4. Be aware of the important topics and principles of software development.
5. Have the ability to write a computer program to solve specified problems.
6. Be able to use the Java JDK environment to create, debug and run simple Java programs.
COURSE OUTCOMES:
After the completion of this course, students will be able to
1. Know the concepts of OOP and orientation towards Java programming.
2. Apply the inheritance and packages in Java.
3. Implement the concepts of Exception handling and Multithreading.
4. Getting knowledge of 1/0 concepts and should be able to read and write data from and to File
and HttpClient.
5. Know the concepts and usage of Collection framework.
UNIT-I:
Introduction to Java: History, java features, JDK, JRE, and JVM, program structure, Creating and
Executing a Java program, Java tokens, Variables, Arrays, Data types, Operators, Expressions,
Control statements: Selection , Iterative and Jump Statements, type conversion and casting.
Classes and objects: Class declaration, creating objects, methods, Constructors: Types of
constructors: Default and Parameterized constructors, overloading methods and constructors, garbage
collection, access control, static and this keywords, command line arguments, nested classes.
UNIT-II:
Inheritance: Extending a class, types of inheritance, super keyword, final keyword, overriding
methods, abstract methods and classes.
Interfaces: Defining an interface, implementing interface, Differences between classes and
interfaces, variables in interface and extending interfaces.
Packages: Java API packages, creating and importing packages, importance of CLASSPATH.
UNIT-111:
Exception handling: Exception handling fundamentals, exception hierarchy, usage of try, catch,
throw, throws and finally keywords, built-in and user defined exceptions.
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Multithreading: Introduction, Differences between multi-threading and multitasking, Creating

Threads, thread life cycle, thread methods, thread priorities, thread exceptions, thread
synchronization, Inter thread communication, Daemon threads.

UNIT-1V:
Input/Output Streams: Introduction to java I/O, Streams, BufferedStreams, Readers, Reading and

Writing data from/to files and HttpClient, Pipelines.
UNIT-V:
Collection Framework: Lists — ArrayList & LinkedList, Sets — HashSet & TreeSet, Maps —
HashMap & TreeMap, Queue, Stack, Iterator — Listlterator, Lambda Expressions.
Strings: Strings in java, Creation of a String and String handling methods, StringBuilder,
StringBuffer.
TEXT BOOKS:
1. Herbert Schildt: “Java The complete reference”, 11th Edition, Tata McGraw Hill, 2019.
2. E.Balaguruswamy: “Programming with Java A Primer”, 5th Edition, Tata McGraw Hill,
2017.
REFERENCE BOOKS:
1. Programming in Java by SaurabhChaudhary and SachinMalhotra, revised 2nd edition, Oxford,
2018.
2. Java: How to Program, 8/e, Dietal, Dietal, PHI, 2018.
3. Core JAVA: An integrated approach, Dr. R. NageswaraRao, Wiley, Dream Tech, 2016.
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20CS3L01 : DATA STRUCTURES LAB

COURSE OUTCOMES:

At the end of the lab students are able to

1. Implement stack and queue using arrays and linked lists.
2. Demonstrate applications of stack.

3. Demonstrate the implementation of linked lists.

4. Demonstrate the implementation of binary search trees.
5. Implement different searching and sorting algorithms.

LIST OF EXPERIMENTS:
1. Implement a menu driven program for the following operations on stack of integers using

arrays.
) PUSH()
i)  POP()

i)  PEEK()

iv) Display of stack elements

2. Implement a program to demonstrate how stack can be used to check whether the given string
is palindrome or not.

3. Implement a Program for converting an infix expression to postfix expression.

4. Implement a Program to evaluate postfix expression.

5. Implement a menu driven program for the following operations on queue of integers using
arrays.

i) Insertion

i)  Deletion

iii)  Queue overflow and underflow conditions

iv) Display of queue elements

6. Implement a program for the queue operations by using stacks.

7. Implement a program for the following

(i) Create a singly linked list.

(i) Insert an element into a singly linked list.

(iii)Delete an element from a singly linked list.

8. Implement a program for stack operations using Linked list.

9. Implement a program for queue operations using linked list.

10. Implement a program to reverse elements of a single linked list.
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11. Implement a program for the following

(i) Create a circular linked list.

(if) Insert an element into a circular linked list.

(iii) Delete an element from a circular linked list.

12. Implement a program for the following

(i) Create a Doubly linked list.

(ii) Insert an element into a doubly linked list.

(iii) Delete an element from a doubly linked list.

13. Implement a program to create a Binary Search Tree of integers, insert, delete and search
integers into (from) Binary search tree.

14. Implement a program by using recursive functions to traverse a binary search tree in preorder,
in-order and post-order.

15. Implement programs for recursive and iterative functions to perform Linear search for a Key
value in the given list.

16. Implement programs for recursive and iterative functions to perform Binary search for a Key
value in the given list.

17. Implement following techniques to sort a given list of integers in ascending order.

Q) Insertion sort

(i) Bubble sort

(iii)  Selection sort

18. Implement a program that read any string and sort in alphabetical order using Bubble sort.

19. Implement following techniques to sort a given list of integers in ascending order.

Q) Quick sort

(i) Merge sort
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201T3L01 : COMPUTER ORGANIZATION LAB

COURSE OUTCOMES:

At the end of the lab, the students are able to
1. Simulate the 8085/8086 microprocessor.
2. Implement the assembly language programs to perform different operations.

LIST OF EXPERIMENTS:
Note: Implement the following list of Assembly Language programs by using 8085/8086.

1a) Write a Program to perform Addition of two numbers.

1b) Write a Program to perform Subtraction of two numbers.

2a) Write a Program to perform Addition of n numbers.

2b) Write a Program to generate n numbers.

3a) Write a Program to generate n Even numbers.

3b) Write a Program to generate n Odd numbers.

4a) Write a Program to move data from one block to another block.

4b) Write a Program to mask 4 high-order bits.

5a) Write a Program to read data at location 4400 and unpack data into 07, OE and store in 4401 &
4402.

5b) Write a Program to subtract an array of elements to get positive result.
6a) Write a Program to find largest element of an array.

6b) Write a Program to perform Linear Search operation.

7a) Write a Program to find smallest element of an array.

7b) Write a Program to find largest value among two numbers.

8a) Write a Program to find smallest value among two numbers.

8b) Write a Program to find factorial of given number.

9a) Write a Program to generate Fibonacci Series.

9b) Write a Program to convert a number from Hexadecimal to BCD.
10a) Write a Program to separate Even and Odd numbers.

10b) Write a Program to find 1’s Complement and 2’s Complement of a number.
11a) Write a Program to perform addition of first n numbers.

11b) Write a Program to perform Division of two 8-bit numbers.

12a) Write a Program to Convert ASCII to Decimal and vice versa.

12b) Write a Program to convert a number from Hexadecimal to Decimal.
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201T3L02 : JAVA PROGRAMMING LAB

COURSE OBJECTIVES

1. Understand the concept of OOP as well as the purpose and usage principles of inheritance,
polymorphism, encapsulation and method overloading.

2. Able to implement Exception Handling, Multithreading, Applet programming and Event
handling in java.

COURSE OUTCOMES

After the completion of this course, students will be able to

1. Develop solutions for a range of problems using object-oriented programming.

2. Create Java programs that solve simple business problems.

LAB EXPERIMENTS

1.
2.

© © N o a

10.
11.
12.
13.

14.
15.
16.

Installation of JDK, setting Class path and Executing simple java programs.

Write a program that displays welcome dear user followed by user name. Accept username from
the user.

Write a JAVA program to search for an element in a given list of elements using binary search
mechanism.

Write a JAVA program that checks whether a given string is a palindrome or not by using
command line arguments.

Write a JAVA program to implement array of objects.

Write a JAVA program to practice using String class and its methods.

Write a JAVA program to implement constructor overloading.

Write a JAVA program implement method overloading.

Write a JAVA program to implement multilevel inheritance by applying various access controls
to its data members and methods.

Write a JAVA program to create and Manage bank account using inheritance concept.

Write a JAVA program to implement Interface. What kind of Inheritance can be achieved?

Write a JAVA program to demonstrate super key word.

Write a JAVA program to develop a vehicle class hierarchy in Java to demonstrate the concept of
polymorphism.

Write a JAVA program to demonstrate user defined packages.

Write a JAVA program for abstract class to find areas of different shapes.

Write a JAVA program for creation of Java Built-in Exceptions
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17. Write a JAVA program for creation of User Defined Exception

18. Write a JAVA program that creates 3 threads by extending Thread class. First thread displays
“Good Morning” every 1 sec, the second thread displays “Hello” every 2 seconds and the third
displays “Welcome” every 3 seconds. (By implementing Runnable interface).

19. Write a program to read contents from a file using BufferedInputStream.

20. Write a program to read contents from a web page using HttpClient and Buffered Reader and
write them to a local file using BufferedWriter.

21. Write a program to read two numbers and one operator from user console and perform the
calculation.

22. Write a JAVA program to get sub list from ArrayList.

23. Write a JAVA program to iterate all elements of a list in both directions.

24. Write a JAVA program to add all elements of a list to LinkedList.

25. Write a JAVA program to implement the basic operations on TreeMap.

Text Books:
1. Herbert Schildt: “Java The complete reference”, 8th Edition, Tata McGraw Hill, 2017.
2. E. Balaguruswamy: “Programming with Java A Primer”, 5th Edition, Tata McGraw Hill,
2017.
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201T3S01 : DATA ANALYSIS AND VISUALIZATION

COURSE OUTCOMES:

After the completion of this course, students will be able to know

1. How to present data using some of the data visualization libraries in Python, including
Matplotlib, Seaborn and Folium

2. How to use basic visualization tools, including area plots, histograms, and bar charts

3. How to use specialized visualization tools, including pie charts, box plots, scatter plots and
bubble plots

4. How to use advanced visualization tools, including waffle charts, word clouds and Seaborn
and regression plots

5. How to create maps and visualize geospatial data

Unit-1I:

Introduction to spreadsheets: Reading data, manipulating data. Basic spreadsheet operations and
functions.

Introduction to Business analytics: Introduction, Types of Analytics, Area of Analytics.

Unit—I1:

Spreadsheet Functions to Organize Data: Conditional formatting, Logical functions: Lookup and
reference functions, IF, Nested IF, VLOOKUP, HLOOKUP, MATCH, INDEX and OFFSET
functions in Excel.

Statistical functions: Introduction, SUMIFS, COUNTIF, PERCENTILE, QUARTILE, STDEV,
MEDIAN and RANK Function

Unit — 1I:
Introduction to Visualization Tools: Introduction to Data Visualization, Introduction to Matplotlib,
Basic Plotting with Matplotlib, Dataset on Immigration to Canada, Line Plots

Unit-1V:
Basic and Specialized Visualization Tools
Area Plots, Histograms, Bar Charts, Pie Charts, Box Plots, Scatter Plots, Bubble Plots

Advanced Visualization Tools
Waffle Charts, Word Clouds, Seaborn and Regression Plots

Unit — V: Creating Maps and Visualizing Geospatial Data
Introduction to Folium, Maps with Markers, Choropleth Maps

TEXT BOOKS:

1. Data Analysis And Visualization Using Python: Analyze Data To Create Visualizations For
Bi Systems by Dr. Ossama Embarak, Apress, 2019.

2. Data Analytics and Visualization: Understand, evaluate, and visualize data by Phuong
Vo.T.H, Martin Czygan, Ashish Kumar, Kirthi Raman, Packt Publishing Limited, 2017.
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20CE3MO01 — ENVIRONMENTAL SCIENCE

UNIT-I: Multidisciplinary nature of Environmental Studies:

Definition, Scope and Importance —Sustainability: Stockholm and Rio Summit-Global
Environmental Challenges: Global warming and climate change, acid rains, ozone layer depletion,
population growth and explosion, effects;. Role of information technology in environment and human
health.

Ecosystems: Concept of an ecosystem. - Structure and function of an ecosystem; Producers,
consumers and decomposers. - Energy flow in the ecosystem - Ecological succession. - Food chains,
food webs and ecological pyramids; Introduction, types, characteristic features, structure and function
of Forest ecosystem, Grassland ecosystem, Desert ecosystem, Aquatic ecosystems.

UNIT-II: Natural Resources:

Natural resources and associated problems. Forest resources: Use and over — exploitation,
deforestation — Timber extraction — Mining, dams and other effects on forest and tribal people.

Water resources: Use and over utilization of surface and ground water — Floods, drought, conflicts
over water, dams — benefits and problems.

Mineral resources: Use and exploitation, environmental effects of extracting and using mineral
resources.

Food resources: World food problems, changes caused by non-agriculture activities-effects of modern
agriculture, fertilizer-pesticide problems, water logging, salinity.

Energy resources: Growing energy needs, renewable and non-renewable energy sources use of
alternate energy sources.

Land resources: Land as a resource, land degradation, Wasteland reclamation, man induced
landslides, soil erosion and desertification; Role of an individual in conservation of natural resources;
Equitable use of resources for sustainable lifestyles.

UNIT-I11: Biodiversity and its conservation:

Definition: genetic, species and ecosystem diversity-classification - Value of biodiversity:
consumptive use, productive use, social-Biodiversity at national and local levels. India as a mega-
diversity nation - Hot-sports of biodiversity - Threats to biodiversity: habitat loss, man-wildlife
conflicts. - Endangered and endemic species of India — Conservation of biodiversity: conservation of
biodiversity.

UNIT - IV Environmental Pollution:

Definition, Cause, effects and control measures of Air pollution, Water pollution, Soil pollution,
Noise pollution, Nuclear hazards. Role of an individual in prevention of pollution. - Pollution case
studies, Sustainable Life Studies. Impact of Fire Crackers on Men and his wellbeing.

Solid Waste Management: Sources, Classification, effects and control measures of urban and
industrial solid wastes. Consumerism and waste products, Biomedical, Hazardous and e — waste
management.

UNIT -V Social Issues and the Environment:

Urban problems related to energy -Water conservation, rain water harvesting-Resettlement and
rehabilitation of people; its problems and concerns. Environmental ethics: Issues and possible
solutions. Environmental Protection Act -Air (Prevention and Control of Pollution) Act. —Water
(Prevention and control of Pollution) Act -Wildlife Protection Act -Forest Conservation Act-lssues
involved in enforcement of environmental legislation. -Public awareness.

Environmental Management: Impact Assessment and its significance various stages of EIA,
preparation of EMP and EIS, Environmental audit. Ecotourism, Green Campus — Green business and
Green politics.
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The student should Visit an Industry / Ecosystem and submit a report individually on any issues
related to Environmental Studies course and make a power point presentation.

Text Books:

1. K. V. S. G. Murali Krishna , Environmental Studies,VGS Publishers, Vijayawada, 2010

2. R. Rajagopalan, Environmental Studies, 2nd Edition, Oxford University Press, 2011

3. P. N. Palanisamy, P. Manikandan, A. Geetha, and K. Manjula Rani, Environmental Studies, 2nd
Edition , Pearson Education, Chennai,2015

Reference:

1. Deeshita Dave & P. Udaya Bhaskar Text Book of Environmental Studies, Cengage Learning, 2011
2. Shaashi Chawla, A Textbook of Environmental Studies, TMH, New Delhi,2017

3. Benny Joseph, Environmental Studies, Tata McGraw Hill Co, New Delhi, 2006

4. Anubha Kaushik, C P Kaushik , Perspectives in Environment Studies, New Age International
Publishers, 2014
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20MA4TO7 : PROBABILITY & STATISTICS

Course Objectives:

1. To familiarize the students with the foundations of probability and statistical methods

2. To impart probability concepts and statistical methods in various applications of Engineering
3. To introduce the correlation and regression and method of least squares

Course Outcomes:

At the end of this unit, the student will be able to

1. Make use of the concepts of probability and their applications (k3)

2. Apply discrete and continuous probability distributions (K3)

3. Use the components of a classical hypotheses test (K3)

4. Examine Significance tests based on small and large sampling tests (K3)

5. Use correlation methods and principle of least squares, regression lines (K3)

UNIT-1 PROBABILITY: Probability, probability axioms, addition law and multiplicative law of
probability, conditional probability, Baye’s theorem, random variables (discrete and continuous),
probability density functions, properties, mathematical expectation.

Learning Outcomes:

At the end of this unit, the student will be able to
e define the terms trial, events, sample space ,probability and laws of probability (K1)
e make use of probabilities of events in finite sample space from experiments (K3)
e apply Baye’s theorem to real time problems(K3)
e explain the notion of random variable, distribution functions and expected value(K2)

UNIT-2 PROBABILITY DISTRIBUTIONS: Probability distributions: Binomial, Poisson and
normal distribution —their properties.
Learning Outcomes:

At the end of this unit, the student will be able to
e apply Binomial and Poisson distributions for real data to compute probabilities, theoretical
frequencies (K3)
e interpret the properties of normal distribution and its applications (K2)

UNIT-3 SAMPLING DISTRIBUTION AND TESTING OF HYPOTHESIS, LARGE SAMPLE
TESTS: Basic terminology in sampling, sample techniques (with and without replacement), sampling
distribution of means for large and small samples (with known and unknown variance).Formulation
of null hypothesis, alternative hypothesis, the critical and acceptance regions, level of significance,
two types of errors.

Large Sample Tests: Test for single proportion, difference of proportions, test for single mean and
difference of means. Confidence interval for parameters in one sample and two sample problems

B.TECH/CSE (BS)/R20(CBCS) Page 62




Swarnandhra College of Engineering and Technology (Autonomous)

Learning Outcomes:

At the end of this unit, the student will be able to
e explain the concept of sampling distribution for large and small samples (K2)
e apply the concept of hypothesis testing for large samples (K4)

UNIT-4 SMALL SAMPLE TESTS: Student t-distribution (test for single mean, two means and
paired t-test), testing of equality of variances (F- test), Chi-square test for goodness of fit and
independence of attributes.

Learning Outcomes:

At the end of this unit, the student will be able to
e apply the concept of testing of hypothesis for small samples to draw the inferences (K3)
e estimate the goodness of fit (K3)

UNIT-5 CURVE FITTING AND CORRELATION:

Curve Fitting: Method of least squares -Fitting a straight line, Second degree parabola —exponential
curve-power curves

Correlation: Simple correlation, correlation coefficient (for ungrouped data), rank correlation.

Linear regression, regression lines, regression coefficients.

Learning Outcomes:

At the end of this unit, the student will be able to
e adopt correlation methods and principle of least squares and regression lines (K3)

Books:
1. Dr. K. Murugesan& P.Gurusamy, Probability and Statistics Anuradha Publications,2011
2. Dr.B.S.Grewal,Higher Engineering Mathematics, 43rd Edition, Khanna Publications 2012

Reference:

1.Ramana B.V., Higher Engineering Mathematics, Tata Mc Graw Hill New Delhi 11th Reprint2010
2.Miller& Freund, Probability and statistics for engineers by Richard A. Johnson, PHI
publications,2011
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20CS4TO01 : OPERATING SYSTEMS

COURSE OUTCOMES
After the completion of the course the students are able to

1. Define the Basic concepts about Operating System and its functions.
2. Describe Process management, CPU scheduling and Deadlocks.

3. Analyze Memory management

4. Describe and Implement File systems & Disk Structures.

5. Perform Case Study on LINUX, WINDOWS and Android OS.

UNIT - I:

OPERATING SYSTEMS OVERVIEW:

Introduction: OS Concepts — Evolution of OS, OS Structures- Kernel, Shell. Operating-System
Services, System Calls, Types of System Calls, System Structure. UNIX- Introduction-Architecture,
Logging In, Files and Directories, Input and Output, Programs and Processes, Error Handling, User
Identification, Time Values, System Calls and Library Functions, Command-Line Arguments, UNIX
File APT’S.

UNIT —II:

PROCESS MANAGEMENT:

Process: Concept, Operations on Processes, Inter Process Communication, Threads-Multithreading
Models, Threading Issues, Pthreads.

Synchronization: The Critical-Section Problem, Peterson's Solution, Synchronization Hardware,
Semaphores, Critical Regions, Monitors, Classic Problems of Synchronization,

Process Scheduling: Basic Concepts, Scheduling Criteria, Scheduling Algorithms- CPU
(Uniprocessor) scheduling algorithms, Multiprocessor and Real-time scheduling algorithms.
Deadlocks: Characterization — Prevention — Avoidance - Detection and Recovery

UNIT - 1l1:

MEMORY MANAGEMENT: Basic Memory Management, Swapping, Contiguous Memory
Allocation, Virtual Memory Concept, Demand Paging - Page Interrupt Fault, Page Replacement
Algorithms, Segmentation — Simple, Multi-level, Segmentation with Paging, Memory Management.

UNIT - 1V:

INFORMATION MANAGEMENT:

File system Interface: The concept of a file, Access Methods, Directory structure, File system
mounting, file sharing, protection.

File System implementation: File system structure, allocation methods, free-space management
Mass-storage structure: Overview of Mass-storage structure, Disk structure, disk attachment, disk
scheduling, Disk Management, Swap-Space Management, RAID Structure.
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UNIT - V:

CASE STUDY:

The Linux System, Microsoft Windows 7, Android Software Platform: Android Architecture,
Operating System Services, Android Runtime Application Development, Application Structure.

TEXT BOOKS:

1. Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, “Operating System Concepts”, 10th
Edition, John Wiley and Sons Inc., 2018.

2. William Stallings, “Operating Systems— Internals and Design”, 7th Edition, Prentice Hall, 2016.
3. Alex A Aravind, Operating Systems-S Halder, Second Edition, Pearson Education, 2016.

4. Andrew Tanenbaum, Herbert Bos, “Operating Systems”, 4th Edition, 2015.

REFERENCE BOOKS:
1. Ann Mclver McHoes Ida M. Flynn, “Understanding Operating Systems” Sixth Edition, Course

Technology-Cengage Learning, 2011.
2. Andrew S. Tanenbaum, “Modern Operating Systems”, Second Edition, Addison Wesley, 2001.

3. Andrew S. Tanenbaum, Albert S. Woodhull - Amherst, “Operating Systems Design and
Implementation”, Third Edition, Prentice Hall, 2006.

4. W. Richard Stevens, “Advanced Programming in UNIX Environment”, 2nd Ed, Pearson
Education, 2005.

5. Terrence Chan, “UNIX System Programming Using C++”, Prentice Hall India, 1999.

6. http://nptel.iitm.ac.in/courses/Webcourse-
contents/lISCBANG/Operating%20Systems/New_index1.html
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201T4T03 : DATA BASE MANAGEMENT SYSTEMS

COURSE OBJECTIVES:
The objectives of the course is

1. To describe a sound introduction to the discipline of database management systems.

2. To give a good formal foundation on Entity- Relationship (E-R) model, the relational model of
data and usage of Relational Algebra.

3. To introduce the concepts of basic SQL as a universal Database language.

4. To demonstrate the principles behind systematic database design approaches by covering
conceptual design, logical design through normalization.

5. To provide an overview of transaction management, Database storage and indexing techniques.

COURSE OUTCOMES

Upon successful completion of this course, students should be able to:

CO1: Explain the basic concepts of database management system and design an Entity-
Relationship (E-R) model and convert E-R model to relational model.

CO2: Construct database using Relational algebra and SQL.

CO3: Apply Normalization techniques to normalize the database.

CO4: Discuss transaction management using different concurrency control protocols and

recovery algorithms.

COS5: Illustrate different file organization and indexing methods.

UNIT-1

Introduction-Database System Applications, Purpose of Database Systems, View of Data - Data
Abstraction, Instances and Schemas, Data Models, Database Languages , Database Architecture,
Database Users and Administrators.

Introduction to Database Design: Database Design and ER Diagrams, Entities, Attributes and
Entity sets, Relationships and Relationship sets, Additional features of ER Model, Conceptual Design
with the ER Model.

Relational Model: Introduction to the Relational Model - Integrity Constraints over Relations.
Enforcing Integrity constraints, querying relational data, Logical data base Design, Views.

UNIT-II

Relational Algebra: Relational Algebra - Selection and Projection, Set operations, Renaming, Joins,
Division.

SQL: Form of Basic SQL Query - Examples of Basic SQL Queries, UNION, INTERSECT, and
EXCEPT, Introduction to Nested Queries, Correlated Nested Queries, Set Comparison Operators,
Aggregate Operators, NULL values - Comparison using Null values - Logical connectives - AND,
OR and NOT - Outer Joins, Disallowing NULL values, Triggers.
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UNIT-111

SCHEMA REFINEMENT AND NORMAL FORMS: Introduction to Schema Refinement -
Problems Caused by redundancy, Decompositions - Problem related to decomposition, Functional
Dependencies - Reasoning about FDS, Normal Forms - FIRST, SECOND, THIRD Normal forms -
BCNF - Properties of Decompositions - Loss less join Decomposition, Dependency preserving
Decomposition, Multi valued Dependencies - FOURTH Normal Form, Join Dependencies, FIFTH
Normal form.

UNIT-1V

Transaction Management - The ACID Properties - Transactions and Schedules- Concurrent
Execution of Transactions- Lock-Based Concurrency Control- 2PL, Serializability, and
Recoverability- Dealing With Deadlocks - Concurrency Control without Locking.

CRASH RECOVERY: Introduction to ARIES- The Log - The Write-Ahead Log Protocol —
Checkpoints - Recovering from a System Crash(ARIES) - Media Recovery.

UNIT-V

Overview of Storage and Indexing: Data on External Storage, File Organization and Indexing-
Clustered Indexes, Primary and Secondary Indexes, Index data Structures - Hash Based Indexing,
Tree based Indexing, Comparison of File Organizations.

Tree Structured Indexing: Intuitions for tree indexes, Indexed Sequential Access Methods(ISAM),
B+ Trees: A Dynamic Index Structure, Search, Insert, Delete.

EXT BOOKS:
1. Data base Management Systems, Raghurama Krishnan, Johannes Gehrke, McGrawHill

Education, 3rd Edition, 2014.
2. Data base System Concepts, A.Silberschatz, H.F. Korth, S.Sudarshan, McGraw Hill,

6" edition, 2016.

Reference Books:
1. Fundamentals of Database Systems, RamezEImasri, Shamkant B Navathe-7" Edition, 2016.

2. Introduction to Database Systems, 8/e, C.J. Date, Pearson, 2012.

3. Database System Design, Implementation and Management, 5/e, Rob, Coronel, Thomson, 2012.
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20CC4T01 :AUTOMATA THEORY AND COMPILER DESIGN

Course Objectives:
1. To learn fundamentals of Regular and Context Free Grammars and Languages
2. To understand the relation between Regular Language and Finite Automata and machines

3. To learn how to design Automata’s and machines as Acceptors, Verifiers and Translators
4. Understand the basic concept of compiler design, and its different phases which will be helpful to
Construct new tools like LEX, YACC, etc.

Course Outcomes:

By the end of the course students can

1. lllustrate deterministic and non-deterministic finite state machines

2. Employ finite state machines to solve problems in computing using regular expressions

3. Demonstrate context free grammars and lexical analyzer of compiler design

4. Organize Syntax Analysis by Top down and Bottom up Parsing of compiler design

5. Analyze synthesized, inherited attributes and syntax directed translation schemes and determine
Algorithms to generate code for a target machine

UNIT-I

Finite Automata: Need of Automata theory, Central Concepts of Automata Theory, Finite
Automation, Transition Systems, Acceptance of a String, DFA, Design of DFAs, NFA, Design of
NFA, Equivalence of DFA and NFA, Conversion of NFA into DFA, Finite Automata with €-
Transitions, Minimization of Finite Automata, Finite Automata with output-Mealy and Moore
Machines, Applications and Limitation of Finite Automata.

UNIT-I1I

Regular Expressions, Regular Sets, Identity Rules, Manipulations of REs, Equivalence between Finite
Automata and Regular Expression, Inter conversion, Closure Properties of Regular Sets, Chomsky
Hierarchy Classification of Grammars, Right and Left Linear Regular Grammars, Equivalence
between Regular Grammar and Finite Automata, Inter Conversion.

UNIT 111

Context Free Grammar, Leftmost and Rightmost Derivations, Parse Trees, Ambiguous Grammars,
Simplification of Context Free Grammars- Elimination of Useless Symbols, €-Productions and Unit
Productions, Normal Forms-Chomsky Normal Form and Greibach Normal Form, Applications of
Context Free Grammars.

Lexical Analysis: Language Processors, Structure of a Compiler, Lexical Analysis, The Role of the
Lexical Analyzer, Input Buffering, Specification of Tokens, Recognition of Tokens,
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UNIT IV

Syntax Analysis: The Role of the Parser, Left Recursion, Left Factoring.

Top down Parsing: Pre Processing Steps of Top Down Parsing, Backtracking, Recursive Descent
Parsing, Non-recursive Predictive Parsing, Error Recovery in Predictive Parsing.

Bottom Up Parsing: Introduction, Difference between LR and LL Parsers, Types of LR Parsers, Shift
Reduce Parsing, SLR Parsers, Construction of SLR Parsing Tables, Construction of CLR (1) and
LALR Parsing Tables.

UNIT V

Intermediate Code Generation: Variants of Syntax Trees, Three Address Code, Types and
Declarations, Translation of Expressions, Intermediate Code for Procedures.

Code Optimization: The Principle Sources of Optimization, Basic Blocks, Optimization of Basic
Blocks, Structure Preserving Transformations, Flow Graphs, Loop Optimization, Data-Flow
Analysis, Peephole Optimization.

Code Generation: Issues in the Design of a Code Generator, Object Code Forms, Code Generation
Algorithm, Register Allocation and Assignment.

Text Books:

1) Introduction to Automata Theory, Languages and Computation, J. E. Hopcroft, R. Motwani and J.
D. Ullman, 3rd Edition, Pearson, 2008

2) Theory of Computer Science-Automata, Languages and Computation, K. L. P. Mishra and N.
Chandrasekharan, 3rd Edition, PHI, 2007

3) Compilers: Principles, Techniques and Tools, Second Edition, Alfred V. Aho, Monica S. Lam,
Ravi Sethi, Jeffry D. Ullman, Pearson Publishers, 2007.

Reference Books:
1) Introduction to Automata and Compiler Design, Dasaradh Ramaiah K, PHI

2) Elements of Theory of Computation, Lewis H.P. & Papadimition C.H., Pearson /PHI

3) Theory of Computation, V. Kulkarni, Oxford University Press, 2013

4) Theory of Automata, Languages and Computation, Rajendra Kumar, McGraw Hill, 2014

5) Compiler Construction, Principles and Practice, Kenneth C Louden, Cengage Learning, 2006

6). Modern compiler implementation in C, Andrew W Appel, Revised edition, Cambridge University
Press.

7). Optimizing Compilers for Modern Architectures, Randy Allen, Ken Kennedy, Morgan
Kauffmann, 2001.

8) Levine, J.R., T. Mason and D. Brown, Lex and Yacc, edition, O'Reilly & Associates, 1990

e-Resources:
1) https://nptel.ac.in/courses/106/104/106104028/
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20CB4TO01 : PRINCIPLES OF MANAGEMENT

Course Objectives:
1. To understand the Management Concepts, applications of Concepts in Practical aspects of
business and development of Managerial Skills.
Course Outcomes:
At the end of the course, the students will be able to:
1. The students understand the significance of Management in their Profession.
2. The various Management Functions like Planning, Organizing, Staffing, Leading, Motivation
and Control aspects are learnt in this course.
3. The students can explore the Management Practices in their domain area.

UNIT I

Introduction to Management: Definition, Nature and Scope, Functions, Managerial Roles, Levels
of Management, Managerial Skills; Principles of Management (Fayol’s and Taylors Principles; The
Systems Approach; Contingency Approach, IT Approach.

UNIT 11

Planning and Decision Making: Definition of Planning - Planning Process, Types of Plans,
Management by Objectives; Development of Business Strategy. Decision making and Problem
Solving - Programmed and Non-Programmed Decisions, Steps in Problem Solving and Decision
Making; Group Problem Solving and Decision Making,

UNIT Il

Organization and HRM: Principles of Organization: Organizational Design & Organizational
Structures; Departmentalization, Delegation; Empowerment, Centralization, Decentralization,
Recentralization; Organizational Culture; Organizational Climate and Organizational Change. Human
Resource Planning; Recruitment and Selection; Training and Development; Performance Appraisal.

UNIT IV

Leading and Motivation: Leadership, Power and Authority, Leadership Styles; Approaches-
Challenges of leaders in Globalized era; Grievance Redressal. Communication and its types-
Motivation - Types of Motivation; Relationship between Motivation, Performance and Engagement,
Motivational Theories - Needs Hierarchy Theory, Two Factor Theory, Theory X and Theory Y.

UNIT V

Controlling: Control, Types and Strategies for Control, Steps in Control Process, Budgetary and
Non- Budgetary Controls. Characteristics of Effective Controls, Establishing control systems, Control
frequency and Methods.

Text Books:
1. Management Fundamentals, Robert N Lussier, 5e, Cengage Learning, 2013.
2. Fundamentals of Management, Stephen P. Robbins, Pearson Education, 2009.

Reference Books:
1. Essentials of Management, Koontz Kleihrich, Tata McGraw Hill.
2. Management Essentials, Andrew DuBrin, 9e, Cengage Learning, 2012
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201T4L03 : OPERATING SYSTEMS LAB IN LINUX

COURSE OUTCOMES
At the end of the lab student is able to
1. Acquire basic knowledge in Linux operating System

2. Understand concepts of CPU Scheduling.

3. Describe process management, scheduling and concurrency control mechanisms.
4. Analyze Page Replacements and deadlocks.

5. Compare various file systems and its operating systems examples

List of Programs:

1. Execution of various file/directory handling commands in Linux.
2. To study the various commands operated in vi editor in LINUX.
3. To study the various File Access Permission and different types users in LINUX
4. Simulate First Come First Serve CPU scheduling algorithm.

5. Simulate Shortest Job First CPU scheduling algorithm.

6. Simulate Priority CPU scheduling algorithm.

7. Simulate Round Robin CPU scheduling algorithm.

8. Simulate Sequential file allocation strategy.

9. Simulate Linked file allocation strategy.

10. Simulate Indexed file allocation strategy.

11. Simulate First In First Out page replacement algorithm.

12. Simulate Least Recently used page replacement algorithm.

13. Simulate Optimal page replacement algorithm.

14. Write Programs to simulate free space management.

15. Simulate Bankers Algorithm for Dead Lock Avoidance.
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201T4L02 : DATA BASE MANAGEMENT SYSTEMS LAB

COURSE OUTCOMES:
After the completion of the™ course the students are able to

CO1: Define, manipulate and control data using Structured Query Language (SQL).

CO2: Enforce Database Integrity Constraints.

CO3: Implement SQL Queries using set operators, sub queries, nested queries, aggregate functions,
other SQL functions and views.

CO4: Develop applications using various features of PL/SQL like Functions, Procedures,

Packages, cursors and triggers.

CO5. Develop Database system to handle the real world problem.

LIST OF EXPERIMENTS:
1. DDL and DML Commands.

2. Restricting and storing the Data using Key constraints. And displaying Data from Multiple
Tables using SELECT command.

3. Queries (along with sub Queries and nested Queries) using ANY, ALL, IN, EXISTS,
NOTEXISTS, UNION, INTERSECT.

4. Queries using Aggregate functions (COUNT, SUM, AVG, MAX and MIN), GROUP by,
HAVING Clause.

5. Creation and dropping of Views.

6. Queries using Conversion functions (to char, to number and to date), string functions
(Concatenation, Ipad , rpad, Itrim, rtrim, lower, upper, initcap, length, substr and instr ), date
functions (Sysdate, next day, add months, last day, months between, least, greatest, trunc,
round, to char, to date).

Q) Creation of simple PL/SQL programs which includes declaration section, executable
section and exception handling section.

(i) Insert data into tables and use COMMIT, ROLLBACK and SAVEPOINT in PL/SQL
block.

7. Develop a program that includes the features IF, NESTED IF, CASE and CASE expression.

8. Program development using simple loops, while loops, numeric for loops, nested loops.

9. ERROR Handling, BUILT-IN Exceptions, User defined Exceptions, RAISE- APPLICATION
ERROR.

10. Programs development using creation of procedures, passing parameters IN and OUT of
PROCEDURES.

11. Program development using creation of stored functions, invoke functions in SQL Statements
and write complex functions.

12. Program development using creation of package specification, package bodies, private objects,
package variables and calling stored packages.

13. Develop programs using Cursors.

14. Develop Programs using Triggers.
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20CB4L01 : COMPUTATIONAL STATISTICS LAB

Course Outcomes: At the end of the course, the student will be able to:

1. Implement basic concepts of R programming, and its different module that includes conditional,
looping, lists, Strings, Functions, Frames, Arrays, and File programming.

2. Implement the concepts of R Script to extract the data from data frames and file operations.

3. Implement the various statistical techniques using R.

4. Extend the functionality of R by using add-on packages

5. Use R Graphics and Tables to visualize results of various statistical operations on data

Lab Experiments:

Experiment 1:
a) Installing R and R Studio
b) Basic functionality of R, variable, data types in R

Experiment 2:
a) Implement R script to show the usage of various operators available in R language.

b) Implement R script to read person‘s age from keyboard and display whether he is eligible for voting or
not.

c) Implement R script to find biggest number between two numbers.

d) Implement R script to check the given year is leap year or not.

Experiment 3:
a) Implement R Script to create a list.

b) Implement R Script to access elements in the list.
c) Implement R Script to merge two or more lists. Implement R Script to perform matrix operation

Experiment 4:

Implement R script to perform following operations:

a) Various operations on vectors

b) Finding the sum and average of given numbers using arrays.
c) To display elements of list in reverse order.

d) Finding the minimum and maximum elements in the array.

Experiment 5:
a) Implement R Script to perform various operations on matrices

b) Implement R Script to extract the data from data frames.
c) Write R script to display file contents.
d) Write R script to copy file contents from one file to another

Experiment 6:

a) Write an R script to find basic descriptive statistics using summary, str, quartile function on mtcars
& cars datasets.

b) Write an R script to find subset of dataset by using subset (), aggregate () functions on iris dataset
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Experiment 7:

a)Reading different types of data sets (.txt, .csv) from Web or disk and writing in file in specific disk
location.

b) Reading Excel data sheet in R.

c)Reading XML dataset in R

Experiment 8:

a) Implement R Script to create a Pie chart, Bar Chart, scatter plot and Histogram (Introduction to
ggplot2 graphics)

b) Implement R Script to perform mean, median, mode, range, summary, variance, standard deviation
operations.

Experiment 9:
a) Implement R Script to perform Normal, Binomial distributions.
b) Implement R Script to perform correlation, Linear and multiple regression.

Experiment 10:

Introduction to Non-Tabular Data Types: Time series, spatial data, Network data.

Data Transformations: Converting Numeric Variables into Factors, Date Operations, String Parsing,
Geocoding

Experiment 11:
Introduction Dirty data problems: Missing values, data manipulation, duplicates, forms of data dates,
outliers, spelling

Experiment 12:
Data sources: SQLite examples for relational databases, Loading SPSS and SAS files, Reading from
Google Spreadsheets, API and web scraping examples

References:

1. R Cookbook Paperback — 2011 by Teetor Paul O Reilly Publications

2. Beginning R: The Statistical Programming Language by Dr. Mark Gardener, Wiley Publications

3. R Programming For Dummies by JorisMeysAndrie de Vries, Wiley Publications

4. Hands-On Programming with R by Grolemund, O Reilly Publications

5. Statistical Programming in R by KG Srinivas G.M. Siddesh, ChetanShetty&Sowmya B.J. - 2017
edition
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20CC4S01 : FULL STACK DEVELOPMENT LAB

Course Objectives:

The objective of this lab is to provide understanding about the core concepts of frontend
programming for web application and to build strong foundation of JavaScript which will help
developer to apply JavaScript concepts for responsive web frontend development.

Course Outcomes:
By the end of this lab the student is able to

1. Analyze a web page and identify its elements and attributes.

2. Demonstrate the important HTML tags for designing static pages and separate design
from content using Cascading Style sheet
Implement MV C and responsive design to scale well across PC, tablet and Mobile Phone
Create web pages using HTML and Cascading Style Sheets.
Develop major Web application tier- Client side development
Participate in the active development of cross-browser applications through JavaScript
Develop JavaScript applications that transition between states

Nookw

Perform experiments related to the following concepts:
A) HTML

1) Introduction to HTML

2) Browsers and HTML

3) Editor’s Offline and Online

4) Tags, Attribute and Elements

5) Doctype Element

6) Comments

7) Headings, Paragraphs, and Formatting Text
8) Lists and Links

9) Images and Tables

B) CSS

1) Introduction CSS

2) Applying CSS to HTML

3) Selectors, Properties and Values

4) CSS Colours and Backgrounds

5) CSS Box Model

6) CSS Margins, Padding, and Borders
7) CSS Text and Font Properties

8) CSS General Topics
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C) Java Script

1) Introduction to JavaScript

2) Applying JavaScript (internal and external)
3) Understanding JS Syntax

4) Introduction to Document and Window Object
5) Variables and Operators

6) Data Types and Num Type Conversion

7) Math and String Manipulation

8) Objects and Arrays

9) Date and Time

10) Conditional Statements

11) Switch Case

12) Looping in JS

13) Functions
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20BM4MO01 : INDIAN CONSTITUTION

UNIT I: Introduction to Indian Constitution-Constitution meaning of the term, Indian Constitution -
Sources and constitutional history, Features - Citizenship, Preamble, Fundamental Rights and Duties,
Directive Principles of State Policy.

UNIT I1: Union Government and Administration Structure of the Indian Union: Federalism, Centre
State relationship, President: Role, powers and position, PM and Council of ministers, Cabinet and
Central Secretariat, Lok Sabha, Rajya Sabha, The Supreme Court and High Court: Powers and
Functions

UNIT I11: State Government and its Administration Governor - Role and Position - CM and Council
of ministers, State Secretariat: Organization, Structure and Functions

UNIT IV:Local Administration - District’s Administration Head - Role and Importance,
Municipalities - Mayor and role of Elected Representative - CEO of Municipal Corporation
PachayatiRaj: Functions of Pachayat Raj Institution: Zila Panchayat, Elected officials and their roles,
CEO Zila Panchayat: Block level Organizational Hierarchy - (Different departments), Village level -
Role of Elected and Appointed officials - Importance of grass root democracy.

UNIT V: Election Commission: Election Commission- Role of Chief Election Commissioner and
Election Commissionerate -State Election Commission: Functions of Commissions for the welfare of
SC/ST/OBC and women.

TEXTBOOKS:

1. Durga Das Basu, Introduction to the Constitution of India, Prentice Hall of India Pvt. Ltd.
2. Subash Kashyap, Indian Constitution, National Book Trust

3. J.A. Siwach, Dynamics of Indian Government & Politics

REFERENCE BOOKS:

D.C. Gupta, Indian Government and Politics

H.M.Sreevai, Constitutional Law of India, 4th edition in 3 volumes (Universal Law Publication)
J.C. Johari, Indian Government and Politics Hans

J. Raj Indian Government and Politics

M.V. Pylee, Indian Constitution Durga Das Basu, Human Rights in Constitutional Law, Prentice —
Hall of India Pvt. Ltd.. New Delhi

Noorani, A.G., (South Asia Human Rights Documentation Centre), Challenges to Civil Right),
Challenges to Civil Rights Guarantees in India, Oxford University Press 2012.
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e-Resources:

1) nptel.ac.in/courses/109104074/8

2) nptel.ac.in/courses/109104045/

3) nptel.ac.in/courses/101104065/

4) www.hss.iith.ac.in/en/lecture-details

5) www.iitb.ac.in/en/event/2nd-lecture-institute-lecture-series-indian-constitution
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