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Andhra Pradesh, lndia

L T P CIIYear-ISemester Subject code: 23853T09
3 0 0 3

DISCRETE MATHEMATICS AND GRAPH THEORY

(CSE, CSE-AIML, AIML, CSE-AI&DS and IT)

CO
Number

Blooms
Levelcol

Course Outcome

Identify programming errors efficiently through enhanced
capabilities.

BL2
c02 Discover set theory, graph of the relations which are used in data structures.

BLz
co3 Demonstrate knowledge of mathematical modeling and a general solution

of recurrence equation.

BL4
co4 the concepts in graph theory.Summarize

BL3
Develop graph theory concepts in core subjects such as data structures and
network theory effectively.

BL3

Course Objectives:
1. To introduce the students to the topics and techniques of discrete methods and combinatorial

reasoning.

2. To introduce a wide variety of applications. The algorithmic approach to the solution ofproblems is
fundamental in discrete mathematics, and this approach reinforces the close ties between,this

Discipline and the area of computer science.

Course Outcomes:
Students are able to
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Mrs.

Propositional Calculus: Statements and Notations, Connectives, Well Formed Formulas,
Truth Tables, Tautologies, Equivalence of Formulas, Duality Law, Tautological Implications,
Normal Forms, Theory of Inference for Statement Calculus, Consistency of Premises,
Indirect Method of Proof, Predicate Calculus: Predicates, Predicative Logic, Statement
Functions, Variables and Quantifiers.

UNIT_I:
Mathematical Logic:

Sets: Operations on Sets, Principle of Inclusion-Exclusion, Relations: Properties, Operations,
Partition and Covering, Transitive Closure, Equivalence, Compatibility and Partial Ordering,
Hasse Diagrams,

Functions: Bijective, Composite, Inverse and Recursive Functions.

UNIT-II:
Set Theory:

Basics of Counting, Binomial and Multinomial Coefficients and Theorems (without proof)-
Pigeonhole principle (without proof).

Recurrence Relations: Generating Functions, Parlial Fractions, Calculating Coeffrcient of
Generating Functions, Recurrence Relations, Formulation as Recurrence Relations, Solving
Recurrence Relations by Substitution and Generating Functions, Method of Characteristic
Roots, Solving Inhomogeneous Recurrence Relations

UNIT-III:
Combinatorics and Recurrence Relations:

Basic Concepts, Graph Theory and its Applications, Sub graphs,
Graph Representations: Adjacency and Incidence Matrices, Isomorphic Graphs, Paths and
Circuits, Eulerian and Hamiltonian Graphs.

UNIT-IV:
Graph Theory:

(Subject Expert)

.3a

(Member, BOS)
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Unit-V:
Multi Graphs:

Multi graphs, Bipartite and planar Graphs, Euler's Theorem (without proof), Graph Coloring and Covering,

chroniatic Number, Spanning Trees, Piim's and Kruskal's Algorithms, BFS and DFS Spanning Trees.

1. Elements of Discrete Mathematics-A Computer Oriented Approach, C. L.Liu and D.P. Mohapatra,

3rd Edition, Tata McGraw Hill.
2. Theory and problems of Discrete Mathematics, Schaum's outline Series, seymour Lipschutz and

Marc Lars Lipson,3rd Edition, McGraw Hill'
3. Discrete Mathematical Structures, Bernand Kolman, Robert C. Busby and Sharon Cutler Ross,

4. Discrete Mathematics, S.K. Chakraborthy and B'K' Sarkar,

Reference Books:

PHI.
Oxford,2011.

Textbooks:

1. Discrete Mathematical Structures with Applications to Computer Science, J. P.Tremblay

and P. Manohar, Tata McGraw Hill.

2. Elements of Discrete Mathematics-A Computer Oriented Approach, C' L'Liu and

D.P. Mohapatra,3rd Edition, Tata McGraw llill'
3. Theory and Problems of Discrete Mathematics, Schaum's Outline Series, Seymourlipschutz

and Marc Lars Lipson, 3rd Edition, McGraw Hill'

(Chairman-BOS)
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Dr. T.S.R. Murthy
(SubiectExpert)
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(Subject Expert) (Member, BOS)
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OPTIMIZATION TECHNIQUES

(C SE.AIDS,AINIL,CSE-AIML,IT)

Course Objectives:
o To define an objective function and constraint function in terms of design variables,

. And then state the optimization Problem.
o To state single variable and multi variable optimization problem, without and with constraints

To explain linear programming technique to an optimization problem, define slack and surplus
variables by using Simplex method.

To state transporlation problem and assignment problern as a

To study and explain nonlinear programming techniques, unconstrained or constrained and define exterior

and interior penalty functions for optimization problems.

Course Outcome

o

o

CO
Number

linear programming problem to
determine Simplex method.

Blooms
Level

co1 State and formulate the optimization problem, rvithout and with
constraints by using design variables from an engineering design

problem
BL1

Apply classical optimization techniques to minimize or maximize a
multi-variable objective function without or with constraints and arrive
at an optimal solution

BL3
co3 Apply and solve transportation and assignment problem by using

Linear programming simplex method
BL3

ca4 Apply Gradient and Non Gradient Methods to Non Linear
Optimization problems and use interior or exterior penality functions
for the constraints to derive the optimal solutiorr.

BL3
co5 Formulate and Apply Dyanamic programrning technique to inventory

control production planning,engineering design problems etc to reach

a final optimal solution from the current optimal solution.
BL2

Course Outcomes: Students are able to

coz

l}*
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Statement of an Optimizationproblem, design vector, design constraints, constraint surface,
objective function, objective function surfaces, classification if optimizationproblems.

Classical optimization techniques: Single variable optimization, multi variable optimization
without constraints, necessary and sufficient conditions for minimum/maximum multi
variable optimization with equality constraints. Solution by method Lagrange's multipliers,
multi variable optimization with inequality constraints, Kuhn-Tucker conditions.

UNIT-I : Introduction and Classical Optimi zation Techniques

Standard form of a linear programming problem, geometry of linear programming problems,
definitions and theorems, solution of a system of linear simultaneous equations, pivotal
reduction of a general system of equations, motivation to the simplex method, simplex
aleorithm.

UNIT II: Linear Programming

UNIT III: Transportation Problem
Finding initial basic feasible solution by north -'west comer rule, least cost method and
vogel's approximation method, testing for optimality of balanced transportation problems,
Special cases in transportation problem

Unconstrained cases, One - dimensional minimization methods: Classification, Fibonacci
method, Univariate method, steepest descent method. Constrained cases- Characteristics of
a constrained problem, Classification, Basic approach of Penalty Function method, Basic
approaches of Interior and Exterior penalty function methods,

A I

UNIT IV: Nonlinear Programming

J,

(Subject Expert)

+*

(Member, BOS)
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Dynamic programming multistage decision processes, types, concept of sub optimization

*i tt 
" 

prin"ift" of optlmality, computational procedure in dynamic programming,

examples illustrating it 
" "ut.rtm -.thod of solution, examples illustrating the tabular

method of solution.

UNIT V: Dynamic Programming

1. "Engineering optimi zation:Theory and practic"'i S' SRao, New Age International (P)

LimitJ, :rd eaition, 1998. 2. "Introiluctory Operations Research", H.S. Kasene& K'D'

Kumar, Springer (India), Pvt.LTd.

Textbooks:

1. ..Oprimization Methods in Operations Research and systems Analysis"' by K'V' Mital and

c. Mohan, New Age International (P) Limited, Publishers, 3rd edition, t996'

2. Oper atisns Re se arch, Dr' S' D' S harma' Kedarnath' Ramnath& C o'

Reference Books:

+*
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Course Obicctives:
The learning objectives of this course are to:

and 'SKILLS'to ensure sustained happiness and prosperity which are the core

aspirations of all hurnan beings.

torvarils lifeand profession as i.r,ell as towards happiness and prosperity based on a correct

unclerstanding of the Humanreality andthe rest of existence. Such holisticperspective

forms the basis of Universal Human Values and movement towards value-based living in

a natural rvav.

ethicai human conduct, trustful and mutualty fulfilling human behaviour and mutually

enriching intelaction with Nature'

L'

T P CL
1 0 3

.,Code: 23HM3T02IIYear-ISemester

UNIVERSAL HUMAN VALUES-UNDERSTANDING HARM
CONDUCT

(Common to all)

ONY AND ETHICAL HUMAN

Justify the need for universai human values and harmonious
existence

Course Outcome

nature

onsibleco6

Define the terms like Natural Acceptance, Happiness and Prosperity

and ecolo

BL1 2

end aretS I)a toleCStcom StueCours 0u

one's and one's

Relate human values with human relationshi and human

BLT,2c02
co3

BL3
BL4co4

cos
BL5

BL3ASS

co1

Apply what they have learnt to their own self in
different inreal life

Blooms
Level

CO
Number

(Subject Expert)(Chairrnan-BOS)

(Sr-rbject Experl)

Page 1BR23 Regulations Syllabus, S&H, BVCEC, w.e.f 2023-24
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Course Topics
The course has 28 lectures and 14 tutorials in 5 modules. The lectures and tutorials are of
i- hour duration. Tutorial sessions are to be used to explore and practice what has been
proposed during the lecture sessions.
The Teachet's Manual provides the outline for lectures as well as practice sessions. The
teacher is expected to present the issues to be discussed as propositions and encourage the
students to have a dialogue

L

UNIT I Introduction to Value Education (6 iectures and 3 tutorials for practicesession)
Lecture 1: Right Understanding, Relationship and Physical Facility
(HolisticDevelopment and the Role of Education)
Lecture 2: Understanding Value Education
Tutorial 1: Practice Session PS1 Sharing about Oneself
Lecture 3: self-exploration as the Process for Value
Education
Lecture4: Continuous Happiness and Prosperity - the Basic Human
Aspirations
Tutorial 2: Practice Session PS2 Exploring Human Consciousness

Lecture 5: Happiness and Prosperity - current Scenario

Lecture 6: Metirod to Fulfill the Basic Fluman Aspirations
Tutorial 3: Practice Session PS3 Exploring Natural Acceptance

L\IT II Halmonl, in the Human Being (6 lectures and 3 tutorials for practice session)

Lecture 7: Understanding Human being as the Co-existence of the self
and thebody.

Lecture 8: Distinguishing between the Needs of the self and the body
Tutorial 4: Practice Session PS4 Exploring the difference of Needs of
self andbod1,.

Lecture 9: The body as an Instrument of the
self
Lecture 10: Understanding Harmony in the
self
Tutorial 5: Practice Session PS5 Exploring Sources of Imagination in the
selflecture 11: Harmony of the self with the body
Lecture 12: Programme to ensure self-regulation and Health
Tutorial 6: Practice Session PS6 Exploring Harmony of

t)

self with the bodv

,r.ft ll '(- ---'"

Mr. .Raja
(Sr-rbject Experl) (Member)

(Chairman-BOS)
A

(Subject Expert)
M.SreeDr. N.Uday Bhaskar

(University Nominee)

Dr. B

ur1

BR23 Regulations Syllabus, S&H, BVCEC, w.e.f 2023-24 Page2
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Harmony in the Famill and Society (6 lectures and 3 tutorials for practicesession)
Lecture 13: Harmony in the Family - the Basic unit of Human
Interaction
Lecture 14: 'Trust'- the Foundationar value in Relationship
Tutorial 7: Practice Session ps7 Exploring the reefinj oiTrust
Lecture 15: 'Respect'- as the Right Evaluation
Tutorial 8: Practice_Session pSg Exproring the Feering of Respect
Lecture 16: Other Feelings, Justiceln Human_to_Hurian
Relationship
Lecture 17: Understgndlng Harmony in the Society
Lecture 18: Vision for the Universal Human Order
Tutorial 9: Practice Session ps9 Exploring Systems to fulfil Human Goal

UI\IT I11

Tutorial 10: Practice Session pS10 Exploring the Four orders of
Nature

Realizing Existence as Co-existence at All Levels
The Holistic Perception of Harmony in Existence
Practice Session pSll Exploring co-existence in Existence

(4 on)
nderstanding

self-regulation Mutual

IUNIT Y the11-I NHarmonv ature/Existence andlecfures 2 tutorials for esesslpractic
Lecture U9 1n the NHarmony ature
Lecture 20 Interconnectedness, and Fulfilment

Four ofOrders Namongthe ature

Lecture 21 :

Lecttre 22:
Tutorial 1 1:

Lecture 23: Natural Acceptance of Human Values
Lecture 24: Definitiveness of (Ethical) Human
Conduct
Ttrtorial 72: practice Session pS12 Exploring Ethical Human conductLecture 25: A Basis for Humanistic Education Humanistic constitutionandUniversal Human Order
Lecture 26: Competence in professional Ethics
Tutorial 13: practice Sessio, pS13 Exproring Humanistic Moders inEducation
Lecture 27: Holistic Technologies, production Systems and ManagementModels-Typical Case Studies
Lecture 28: Strategies for Transition towards Value-based Life andPlofession
Tutorial 1 4 Practice Session 1PS 4 ofExploflng Steps

Universal Human Order

Implications listic Understanding
sion)

\/UNIT theof Ho a atLook Professional Ethics (6lecturcs a
Jand fortutorials SCSpractice

BRZ3 Regulations Syllabus,

(Member)
a

u

Page 3
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I

Practice Sessions for IINIT I - Introduction to Value
EducationPS i Sharing about Oneself

PS2 Exploring Human ConsciousnesspS3 Expioring
Natural Acceptance

Practice Sessions for UNIT II - Harmony in the
Human BeingPS4 Exploring the difference of Needs
of self and body

PS5 Exploring Sources of Imagination in
the selfPS6 Exploring Harmony of self
with the body'

Practice Sessior,s for LNIT III -
Harmony ir:r the Farnily and SociefvPST
Exploring the Feeling of Trust

PS8 Exploring the Feeling ofRespect

PS9 Exploring Systems to fulfil Human Goal

practice Sessions for IINIT IV - Harmony in the Nature (Existence)Ps 10 Exploring the Four

Orders ofNature

PS 1 i Expioring Co-existence in Existence

Practice Sessiorrs for IINIT V - implications of the Holistic Understanding - a Look atProfessionalEthics

PS 12 Exploring Ethical Human Conduct

PS13 Exploring Humanistic Models in Eclucation

PS14 Exploring Steps of Transition towards Universal Human order

(Chairman-BOS)

Mr a

Dr. N.U y Bhaskar

(Subject Expert) (Member)

(Jniversity Nominee)
M.Sree Ramaraju
(Subject Expert)

Dr. B

?*

Page 4
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Text Books:
The Textbook

R R Gaur, R Asthana, G P Bagaria, A Foundatton Course tn Human Values and
professional Ethics,2nd Revised Edition, Excel Books, New Delhi,2019.ISBN 978-

93-87034-41-7

The Teacher's Manual

RR Gaur, RAsthana, G P Bagaria,Teachers' Manualfor A Foundation Course in

Huntan T/alues andProfessional Ethics, 2ndRevised Edition, Excel Books, New

Delhi, 2019.ISBN 97 8-93-87 034-53-2

Refcrence Books:
1. Jeevanvidya; EkParich.aya, ANagaraj, JeevanVidyaPrakashan, Amarkantak,1999

2. Huntan Valtres,A.N. Tripathi, NewAge Intl. Publishers, New Delhi, 2004'

3. The Story of Stuff (Book)-
4. Tlte Story of My Experirnents tuitlt Tt'tth - by Mohandas Karamchand Gandhi

s. Sntall is Beautiful - E. F Schumacher.

6. Slottt is Beautiful - Cecile Andrews

7. Ecottottty of Perm'anence - J C Kumarappa

s. Bharat Mein An'gre.ii Rai -PanditSunderlal
g. Rediscovering India - by Dharampal

to. Hird stro,.ri o, Inclian Ho*te Rtle - by Mohandas K. Gandhi

11.hlc]iaWin'gFreed.orz-MarrlanaAbdulKalamAzad
D.Irivekanartda - Romain Rolland (English)
fi" Gandhi - Romain Rolland (English)

(Chairman-BOS)

Dr. B.
(Subiect Expert)

Dr. N.Uday Bhaskar
(University Nominee)

. M.Sree Ramaraju
(Subject Expert)

Mr .Raja
(Member)

BR23 Regulations Syllabus, S&H, BVCEC, w'e.f 2023-24
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d1.-.

Mode of Conduct:

Lecture hours are to be used for interactive discussion, placing the proposals about the topics at handand motir.ating students to reflect, explore and veri$, them.

Tutorial hours are to be used for practice sessions.

while analyzing and discussing the topic, the faculty mentor's role is in pointing to essential elementstoheip in sorling thern out from the surface elements. In other words, help the students explore theimporlant or critical elements.

In"the discussions, pafticularly during practice sessions (tutorials), the mentor encourages the stude,ttoconnect u'ith one's orvn seif and do self-observation, self-reflection and self-exploration.

Scenarios may be used to initiate discussion. The student is encouraged to take up ,,ordinary,, 
situationsrather than" extra-orclinary" situations. Such observations and their analyses are shared and discussedrvith other students and fac,lfv mentor, in a group sitting. Tutorials (experiments or practical) areimportant for the course. The difference is tllat the laboratoryis everyday life, ancl practicar are h<>rv

1,ou behave and rvorl< in real life. Depending on the nature of topics, worksheets, home assignment
ar.rd'/or actiwit5z are included. The practice sessions (tutorials) would also providg supp6ft to a Studofft in
perfonning actions commensurate to his/her beliefs. It is intended that this would lead to development
of corlmitment, namel.v behaving and rvorking based onbasic human values.It is recommended that thiscontent be placed before the st,dent as it is, in the form of a basic foundation course, without includingan'thing else or exclr-rding any part of this content. Adclitional content may be offered in separate,

if:l]:::H"*]:;;""" 
is to be taught bv facultv from every teactring department, ,ot exclusivety

Teacher preparation rvith a minimum exposure to at least one g-day Faculty Development program onUniversal Human Values is cleerned essentia

(Chairman-BOS)
(Subject Experr)

Dr B.
Mr.(Subject Experr)
(Member)

Dr. N.Uday Bhaskar
(University Nominee)

BR23 Regulations Syllabus, S&H,
Page 6
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0nline Resources:

1. https://fdp-si.aicte-india.ore/UHy-
Hand

otrto/oT}I-
Vr

2. https ://fdp-si. aicte-india. oreruIfv-
Ilo/o2.0Qlass?/_ri2,9Noteso/o20&oh21HandoutsUHYYo21Hand
outo/o202-

lHar$snyo62}ino2}the%o2lHtman%o2)Heng.pdf
3. https ://fdp-si. aicte-indi a.or/UHV-

IIYo2}ClassYo2)Noteso/o2\&%;o20HandoutsUHYYo}}Hand
outYo2,03-Harmonyoh2}ino/o2}theoh2}Family.pdf

4. https://fdp-si.aicte-
india.olg/UHY%201%20Teaclrins%29M rallD3:.
S 2%o2 )Pte sp e cto/o2 0 J dy o/o2 

0 23 -p df
s. https://fdp-si.aicte-india.org/UHV-

II0h20Class0/o201\otesYo2}&%2}HandoutsUHYYo2)Hand
otttoh2)5-
Har m on:t o/o2 0 ino/o2j theYo2 0N atur e%o2 0 andoh2 )Exist enc

qrdf
6.

da:rs9z"2OFDP-
0

3Dy"2OD3 - S2AoZ20Und%20Nature-Existence.pdf
7 . https://fdp-si.aicte-

in dia. ow N HY o 20llo 2 0T e achinsyo2}Material I UHY o 20IIIA2 0L e ct
ur eo/o2023 - 2 5 

o/o2}Ethic sYo20 v | .p df

uI1 Dr. N. day Bhaskar M.Sree Ramaraju
(Subject Expert)(Chairman-BOS) (University Nominee)

Dr Mr.
(Subject Expert) (Member)

L
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