M.Sc. Mathematics

Course Structure and Syllabus

(For the candidates admitted from the academic year 2025-2026 onwards)

Choice Based Credit System —
Learning Outcomes Based Curriculum Framework
(CBCS-LOCF)

HANS
NRUEVER

S/INCE 1967

DEPARTMENT OF MATHEMATICS
THANTHAI HANS ROEVER COLLEGE (AUTONOMOUS) @
L Accredited with ‘A’ Grade by NAAC (3" cycle) with CGPA 3.23 out of 4 % & \‘\
Affiliated to Bharathidasan University, Tiruchirappalli <
«&» ( y ppalll) g |

i ELAMBALUR, PERAMBALUR - 621 220

M.Sc. Mathematics Regulation - 2025 Page 1 of 37




VISION

To blossom as an institution of excellence, enabling, empowering and enlightening the youth and
shaping them as fully developed human beings with the capacity to unfold their full mental
potentiality resulting in the attainment of the wisdom to live constructively and meaningfully.

MISSION

= To provide Congenial and Stress- free Environment and opportunities for the enhancement of
knowledge and acquisition skills through the best exposure and training possible.

= To offer multifaced and need-based academic programmes and to promote extension
activities.

= To adopt technology-enabled new methods, approaches and techniques so that the teaching-
learning process becomes learner-centred and learner-friendly approach.

= To maximize the participation of all the stakeholders in the development of the institution and
the region.

= To sensitize the youth towards inclusive growth for socio-economic change, sustainable
development, gender equality, eco-friendliness, etc.

= To enable the youth to experience the effects of globalization and facilitate them to grow as
responsible citizens and leaders.

= To inspire them, through value-based education, to embrace the entire humanity while firmly
rooted in the Indian ethos.

= To provide regular placement training and placement opportunities.

= To kindle the spirit of creativity and enhance research activities and enable them to attain

international standards.
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Programme Outcomes (POs)

Upon completion of the programme, the postgraduate will be able to
PO1: Acquire advanced knowledge in core areas of pure and applied mathematics.
PO2: Develop logical reasoning and abstract thinking for mathematical research.
PO3: Collaborate in interdisciplinary teams and contribute to societal development through
mathematical applications.
PO4: Master theoretical and computational techniques in advanced mathematics.
PO5: Pursue lifelong learning and career advancement in teaching, research, and industry.
POG6: Understand global and local impacts of mathematical research and applications.
PO7: Uphold integrity and transparency in research practices and professional conduct.

PO8: Demonstrate ethical values and responsibility in academic and professional settings.

Program Specific Outcomes (PSOs)

PSO1: Apply mathematical theories to real-world problems in science, technology, and industry.

PSO2: Demonstrate expertise in areas such as algebra, analysis, topology, differential equations
and mathematical software.

PSO3: Formulate hypotheses and conduct independent or collaborative mathematical research.

PSO4: Interpret and evaluate mathematical literature and research publications.

PSO5: Prepare for academic, research, and competitive careers through deep subject knowledge.
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Thanthai Hans Roever College (Autonomous), Elambalur, Perambalur — 621 220.

M.Sc. Mathematics
Choice - Based Credit System — Learning Outcome-Based Curriculum Framework
(For the candidate admitted from the academic year 2025 -2026)

Int. gnd Max. Marks
Semester Course Code Title of the Course Hrs/ | Credits E)?:Th
Week CIA | ESE | Total
Hrs
25PMAILCC1 Algebraic Structures 6 5 3 25 | 75 100
25PMA1CC2 Real Analysis 6 5 3 25 | 75 | 100
25PMA1CC3 Ordinary Differential Equations 6 4 3 25 | 75 100
I 25PMALEC11 Graph Theory and Applications
25PMA1EC12 Formal Languages and Automata 6 3 3 25 | 75 100
Theory
25PMALEC21 Fuzzy Sets and Their Applications
25PMALEC22 | Discrete Mathematics 61 3 |3 |2 |0
Value Added Course-1* - 2* 2 50 | 50 | 100*
Total | 30 20 500
25PMA2CC4 Advanced Algebra 6 5 3 25 | 75 | 100
25PMA2CC5 Measure Theory and Integration 6 5 3 25 | 75 100
25PMA2CC6 Partial Differential Equations 6 4 3 25 | 75 100

25PMAZ2EC31 Mathematical Statistics

25PMA2EC32 | Tensor Analysis and Relativity 5| 3 | 3 ]2 75 100

Il [25PMA2EC41 | Programming in C++

25PMA2EC42 Stochastic Processes S 3 3 25175 100

25PMA2NME11 | Mathematical Aptitude

25PMA2NME12 | Statistics 2 2 3 25 | 7 100

JEPMAZOC SWAYAM/ NPTEL/MOOC Online -
Course
Value Added Course* -- 2* 3 25 | 75 | 100*
Total | 30 22 - - - 600
25PMA3CC7 Complex Analysis 6 5 3 25 | 75 | 100
sevpaccs | ool oTvatore ol 16 | 5 |3 |2 1 |
25PMA3CC9 Topology 6 5 3 25 | 75 100
25PMA3CC10 Algebraic Number Theory 5 4 3 25 | 75 100

25PMA3EC51 Programming in C++ Lab

11 | 25PMA3EC52 | Fluid Dynamics 5| 3 | 3|2 |7 | 100

25PMA3NME21 Analytical Reasoning & Mental

Ability 2 2 3 | 25 | 75 | 100
25PMA3NME22 Sage Math
Internship/ Industrial Activity
25PMAS3SI (Carried out in Summer Vacation at - 2 - - - 100
the end of | year — 30 hours)
Value Added Course* - 2* 2 | 50 | 50 | 100*
Total | 30 | 26 - - - 700
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End

Int. S Max. Marks
Semester Course Code Title of the Course Hrs/ |Credits Eem.
Week Xam | c|A | ESE | Total
Hrs
25PMA4CC11 | Functional Analysis 6 5 3 25 | 75 | 100
25PMA4CC12 Differential Geometry 6 5 3 25 | 75 | 100
25MA4PW Core Project With Viva Voce 6 5 3 25 | 75 | 100
IV | 25PMA4EC61 | Resource Management Techniques 5 3 3 s | 75 | 100
25PMA4EC62 Financial Mathematics
25PMA4SE1 Numerical Analysis Using SCILAB 4 2 3 25 | 75 | 100
25PMAASE? Soft skill - I\_/Iathemaueal Approaches 3 5 3 20 | 60 | 100
to Leadership
Total | 30 22 - - - 600
Total | 120 | 90 2400
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IAC/ AP /CC/

Category Max. Marks
Title of the Course CP / DE / EVS/ Sem.
Sem. Course Code  [Credits| S / NME /SE / Theo Tutorial Lab. Er);a CIA ES Total
\VE / VAC H'rs. Hrs. Hrs. E ’

ALGEBRAIC STRUCTURES

I 23PMAILCCL1 | 5 CC 5 1 3Hrs.| 25 | 75 | 100

Pre-Requisite:

Course Objectives: The purpose of learning this course is:
1. To gain a deep understanding of important concepts of class equations and Sylow’s theorem in group theory
and develop proficiency in their applications.
2. To investigate the structure and behaviour of algebraic systems and classify them based on certain properties,
and apply the concepts to solve various mathematical problems in diverse area of studies.
3. To understand the concepts of linear transformations and their properties, simplifying their representation, and
analyzing their behaviours in various mathematical contexts.
4. To simplify matrix representations while the rational canonical form aims to classify matrices, study minimal
polynomials, and compute matrix powers efficiently.
5. To provide insights into Eigen values and quadratic forms.
Course Outcomes: Students will be able to
COL1: Apply the class equation and Sylow’s theorems to analyze the structure of finite groups and deduce subgroup
existence and properties.
CO2: Understand and construct direct products of groups and classify finite abelian groups using elementary divisor
and invariant factor approaches.
CO3: Analyze linear transformations and represent them using triangular and nilpotent canonical forms.
CO4: Decompose vector spaces using Jordan canonical form and rational canonical form for a clearer understanding of
matrix similarity and invariants.
CO5: Understand and apply the concepts of trace and transpose, and classify Hermitian, Unitary, and Normal
transformations.
UNIT-I 15 Hrs.

Another Counting Principle - Class equation for finite groups and its applications - Sylow's theorems (For theorem
2.12.1, First proof only).

UNIT-11 15 Hrs.
Direct products — Finite abelian groups - Modules.

UNIT-111 15 Hrs.
Linear Transformations: Canonical forms:Triangular form - Canonical forms:Nilpotent Transformations.

UNIT-IV 15 Hrs.
Canonical forms: A Decomposition of V: Jordan form - Canonical forms: Rational canonical form.

UNIT-V 15 Hrs.

Trace and transpose — Hermitian, Unitary and Normal Transformations - Real quadratic forms.

Text Book:
1. LN. Herstein. Topics in Algebra (I Edition) Wiley Eastern Limited, New Delhi, 1975

(ISBN:13;9780471010906)

UNIT — | Chapter - 2 Sections 2.11 and 2.12 (Omit Lemma 2.12.5)

UNIT -1 Chapter - 2 Section 2.13 and 2.14 (Theorem 2.14.1 only)
Chapter - 4 Section 4.5

UNIT =1l Chapter - 6 Sections 6.4, 6.5

UNIT - IV Chapter - 6 Sections 6.6 and 6.7

UNIT -V Chapter -6  Sections 6.8, 6.10and6.11 (Omit 6.9).
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Reference Books:

1.
2.

3.

Artin, M. (1991). Algebra. Prentice Hall of India.

Bhattacharya, P. B., Jain, S.K., & Nagpaul, S.R. (1997). Basic Abstract Algebra, (2nd Ed.). Cambridge
University Press (Indian Edition).

Luther, S., & Passi, 1.B.S. (1999). Algebra, Vol. | -Groups (1996); Vol. Il Rings, Narosa Publishing
House, New Delhi.

Malik, D. S., Mordeson, J.N., & Sen, M.K. (1997). Fundamental of Abstract Algebra. McGraw Hill
(International Edition), New York.

Jacobson, N. (1980). Basic Algebra, Vol. I & Il W. H. Freeman. published by Hindustan Publishing
Company, New Delhi.

Web Resources:

1.

http://mathforum.org, http://ocw.mit.edu/ocwweb/Mathematics,

2. http://www.opensource.org, www.algebra.com
3. https://webspace.maths.gmul.ac.uk/p.j.cameron/notes/algstr.pdf
4. https://www.math.uni-tuebingen.de/~keilen/download/L ectureNotes/algebraicstructures.pdf
5. https://www.scribd.com/document/513459409/unit-4-Algebraic-structures-notes
Course Outcom Program Outcomes (POs) Programme Specific Outcomes (PSOs)
(COs) POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
Cco1 3 2 3 3 2 1 3 1 3 3 2 1 2
CcO2 3 2 1 3 1 1 1 3 2 3 2 2 3
COo3 3 2 2 3 2 3 2 1 3 3 2 1 2
Co4 3 2 1 3 1 1 1 2 2 3 3 3 2
CO5 3 2 1 3 2 2 3 1 2 3 2 1 3
15 10 8 15 8 8 10 8 12 15 11 8 12
Overall CO - PO Mapping index = 2.05 Overall CO — PSO Mapping index = 2.32
1 - Low Correlation 2 — Medium Correlation 3 — High Correlation
Prepared by Checked by HoD
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. AC/AP/CC/ Category Max. Marks
Title of the Course CP / DE / EVS/ I L2 |serm
Sem.| Course Code Credits '
! ! GS/NMEISE/| o | rial | O Exam |CIA ESE Total.
REAL ANALYSIS VE/VAC Hrs. | Hrs |
I | 23PMA1CC2 5 CC 5 1 3 Hrs.|25| 75 {100

Pre-Requisite:

Course Obijectives: The purpose of learning this course is:
1. To understand the concept and properties of monotonic functions.

2. To learn the change of variable formula and reduction to the classical Riemann integral.
3. To study change of variable in Riemann integrals and the second mean value theorem.
4. To analyze the integral as a function of the interval and apply the second fundamental theorem of calculus.

5. To examine non-uniformly convergent sequences that can be integrated term-by-term

Course Outcomes: Students will be able to

CO1: Analyze and evaluate functions of bounded variation and Rectifiable Curves.

CO2: Describe the concept of Riemann-Stieltjes integral and its properties.

CO3: Demonstrate the concept of step function, upper function, Lebesgue function and their integrals.

CO4: Construct various mathematical proofs using the properties of Lebesgue integrals and establish the Levi
monotone Convergence theorem.

CO5: Formulate the concept and properties of inner products, norms and measurable functions.
Unit-1 Functions of bounded variation &Infinite Series 15 Hrs.

Introduction - Properties of monotonic functions - Functions of bounded variation - Total variation - Additive property
of total variation - Total variation on [a, X] as a function of x - Functions of bounded variation expressed as the difference
of increasing functions - Continuous functions of bounded variation.

Infinite Series: Absolute and conditional convergence - Dirichlet’s test and Abel’s test - Rearrangement of series -
Riemann'’s theorem on conditionally convergent series.

Unit-Il  The Riemann - Stieltjes Integral 15 Hrs..
Introduction - Notation - The definition of the Riemann-Stieltjes integral - Linear Properties - Integration by parts -
Change of variable in a Riemann-Stieltjes integral - Reduction to a Riemann Integral — Euler’s summation formula -
Monotonically increasing integrators, Upper and lower integrals - Additive and linearity properties of upper and
lowerintegrals - Riemann's condition - Comparison theorems.

Unit-111  The Riemann-Stieltjes Integral 15 Hrs..
Integrators of bounded variation - Sufficient conditions for the existence of Riemann-Stieltjes integrals - Necessary

conditions for existence of Riemann-Stieltjes integrals - Mean value theorems for Riemann-Stieltjes integrals —The
integrals as a function of the interval — Second fundamental theorem of integral calculus - Change of variable in a
Riemann integral - Second Mean Value Theorem for Riemann integral - Riemann-Stieltjes integrals depending on a
parameter - Differentiation under the integral sign — Interchanging the order of integration - Lebesgue criteriaon for
existence of Riemann integrals

Unit-IV  Infinite Series and infinite Products 15 Hrs.

Double sequences - Double series - Rearrangement theorem for double series - A sufficient condition for equality of
iterated series - Multiplication of series — Cesaro summability - Infinite products.

Power series:Multiplication of power series - The Taylor's series generated by a function - Bernstein's theorem - Abel's
limit theorem - Tauber's theorem

Unit-V Sequences of Functions 15 Hrs.

Point wise convergence of sequences of functions - Examples of sequences of real-valued functions — Definition of
Uniform convergence - Uniform convergence and continuity —The Cauchy condition for uniform convergence - Uniform
convergence of infinite series of functions - Uniform convergence and Riemann - Stieltjes integration — Non-uniformly
Convergent sequences that can be integrated Termbyterm - Uniform convergence and differentiation - Sufficient
condition for uniform convergence of a series - Mean convergence.
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Text Books:
1. Tom M.Apostol : Mathematical Analysis, 2" Edition, Addison-Wesley Publishing Company Inc. New York,

1974.(1SBN: 978-81-85015-66-8)

UNIT — | Chapter — 6 Sections 6.1 t0 6.8

Chapter — 8 Sections 8.8, 8.15, 8.17, 8.18
UNIT -1 Chapter — 7 Sections 7.1t0 7.7 & 7.10t0 7.14
UNIT — I Chapter — 7 Sections 7.15t0 7.26

UNIT - IV Chapter — 8 Sections 8.20 to 8.26
Chapter — 9 Sections 9.14 9.15, 9.19, 9.20, 9.22, 9.23
UNIT -V Chapter — 9 Sections 9.1 t0 9.6, 9.8 - 9.11, 9.13
Reference Books:
1. Bartle, R.G. (1976). Real Analysis, John Wiley and Sons Inc.
2. Rudin, W. (1976). Principles of Mathematical Analysis, (3rd Ed.). McGraw Hill Company, New
York.
3. Malik, S.C., & Arora, S. (1991). Mathematical Analysis, Wiley Eastern Limited. New Delhi.
4. Arora, S., & Lal, B. (1991). Introduction to Real Analysis. Satya Prakashan, New Delhi.
5. Gelbaum, B.R., & Olmsted, J. (1964). Counter Examples in Analysis. Holden day, San Francisco.
Web Resources:
1. http://mathforum.org, http://ocw.mit.edu/ocwweb/Mathematics,
2. http://www.opensource.org, www.mathpages.com
3. https://www.math.lsu.edu/~sengupta/4031f06/IntroReal AnalysNotes.pdf
4, https://www.geneseo.edu/~aguilar/public/assets/courses/324/real-analysis-cesar-aguilar.pdf
5. https://mis.alagappauniversity.ac.in/sittAdmin/dde-
admin/uploads/1/PG_M.Sc. Mathematics M.Sc.%20(Mathematics)%20-%20311%2012%20-
%20Analysis%20-1.pdf

Course Outcom Program Outcomes (POs) Programme Specific Outcomes (PSOs)
(COs) POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
Co1 3 2 1 2 2 1 1 2 2 3 2 1 2
COo2 3 2 1 3 1 3 3 1 2 3 2 1 2
CO3 3 3 2 3 2 1 1 1 2 3 3 1 2
CO4 3 3 1 3 2 2 1 3 2 3 3 1 3
CO5 3 2 3 3 1 1 3 1 2 3 3 1 2
Total 15 12 8 14 8 8 9 8

Overall CO - PO Mapping index = 2.05 Overall CO — PSO Mapping index = 2.16
1 - Low Correlation 2 — Medium Correlation 3 — High Correlation
Prepared by Checked by HoD
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. AC/ AP /CC Category Max. Marks
Title of the Course CP /DE /EVS/ Sem
Sem. Course Code Credits cs/NME /SE /| Theo| Tutorial Lab. Exan'w cIA EsE [Total
ORDINARY DIFFERENTIAL VE / VAC Hrs.| Hrs. | Hrs. '
| | 23PMAILCC3 | 4 EQUATIONS cc | 5] 1 3 Hrs. | 25] 75 | 100

Pre-Requisite:

Course Objectives: The purpose of learning this course is:
1. Learn how to find the general solution to linear homogeneous differential equations, Investigate the
connection between special functions and power series solutions.
2. Todevelop strong background on finding solutions to linear differential equations with constant and variable
coefficients and also with singular points.
3. Develop strong background on finding solutions to Legendre equation, legender polynomial, Bessel functions
and its applications
4. Skill to study existence and uniqueness of the solutions of first order differential equations
5. Understand the concept of eigenvalues and eigenfunctionsin the context of boundary value problems
Course Outcomes: On successful completion of this course, students will be able to
CO1: Understand the utility of the theory of power series which is studied in Real Analysis course through solving
various Second order differential equations.
CO2: Get introduced to the Hypergeometricfunctions which arises in connection with solutions of the second order
ordinary differential equations with regular singular points.
COa3: Solve the problems arises in Mathematical physics using properties of special functions.
CO4: Understand the importance of studying well-posedness of the problem namely existence, uniqueness and
continuous dependence of first order differential equations through Picard’s theorem.
CO5: Discuss the Qualitative properties of solutions of first and second order equations. Also they will be able to
work on numerous problems using comparison theorem in Sturm Liouville problems.
Unit-I Second Order Linear Equations 12 Hrs.
The general solution of the Homogeneous Equation-The use of a known solution to find another—The method of
variation of parameters.
Power series solutions and special functions
Introduction -A Review of power series — Series solutions of first order equations.
Unit-11  Power series solutions and special functions (continued) 12 Hrs.
Second order linear equation (Ordinary points)-Regular singular points -Regular singular points(Continued)-
Gauss’s hypergeometric equation.

Unit-111  Some special functions of mathematical physics 12 Hrs.
Legendre polynomials-properties of Legendre Polynomials-Bessel functions (The gamma function)-Properties of
Bessel Functions-Legendre polynomials and potential theory-Bessel functions and the vibrating Membrane-
Additional properties of Bessel functions.

Unit-IV  Systems of first order equations 12 Hrs.
Linear systems — Homogeneous linear systems with constant coefficients

The Existence and Uniqueness of solutions

The Method of successive Approximations-Picard’s theorem.

Unit-V  Qualitative properties of solutions 12 Hrs.
Oscillations and the sturm separation theorem-The sturm comparison theorem.

Partial differential equations and boundary value problems

Eigen values, Eigen functions, and the Vibrating String
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Text Book:

1. George F Simmons, Differential equations with applications and historical notes, Tata McGraw
Hill, New Delhi, 1974.(ISBN : 978-0070530713)

UNIT — | Chapter — 3 Sections 15,16,19
Chapter — 5 Sections 26,27
UNIT -1 Chapter — 5 Sections 28 to 31
UNIT — 11 Chapter — 8 Sections 44 to 47
UNIT - IV Chapter — 10 Sections 55,56
Chapter — 13 Sections 68,69
UNIT -V Chapter — 4 Sections 24,25
Chapter — 7 Sections 40

Reference Books:
1. Rai, B., Choudary, D.P., & Freedman, H.I. (2002). A Course in Ordinary Differential Equations,
Narosa Publishing House, New Delhi.
2. M.D.Raisinghania, Advanced Differential Equations, S.Chand & Company Ltd. New Delhi.
3. W.T. Reid, Ordinary Differential Equations, John Wiley & Sons, New York, 1971.
4. E.A. Coddingtonand N. Levinson, Theory of Ordinary Differential Equaitons, McGraw Hill
Publishing Company, New York, 1955.
5. V.I. Arnold, Ordinary Differential Equations Prentice-Hall of India, New Delhi,1998
Web Resources:

1. http://mathforum.org, http://ocw.mit.edu/ocwweb/Mathematics
2. http://lwww.opensource.org, www.mathpages.com
3. https://old.mu.ac.in/wp-content/uploads/2020/12/Paper-1V-Ordinary-Diffrential-Equation.pdf
4. https://jmahaffy.sdsu.edu/courses/f19/math537/beamer/intro.pdf
5. https://www.ucl.ac.uk/~ucahhwi/GMO01/ODE_extra.pdf
Course Outcom Program Outcomes (POs) Programme Specific Outcomes (PSOs)
(COs) PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
co1 3 2 2 3 2 1 3 1 2 3 2 1 2
CO2 3 2 2 3 2 1 1 3 2 3 2 1 2
CO3 3 2 3 3 2 2 1 1 3 3 2 1 3
CO4 3 3 2 3 2 1 2 1 2 3 3 2 3
CO5 3 3 2 3 2 2 1 2 3 3 3 2 3
15 12 11 15 10 7 8 8 12 15 12 7 13
Overall CO - PO Mapping index = 2.15 Overall CO — PSO Mapping index = 2.36
1 - Low Correlation 2 — Medium Correlation 3 — High Correlation
Prepared by Checked by HoD
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IAC/AP/CC/ Category Max. Marks
Title of the Course P/ DE /EVS/ Lab sem
Sem. Course Code Credits GS /NME /SE / | Theo| Tutoria] . Exan.w c1d ese| Total.
GRAPH THEORY AND ITS vE/vac | TS| Hrs s
APPLICATIONS
I 23PMAILEC11 3 EC 5 1 3Hrs. |25| 75 | 100

Pre-Requisite:

Course Objectives: The purpose of learning this course is:
1. Understand and define basic graph theory terms, including graphs, vertices, edges, degree, and connectedness.

2. ldentify and analyze 2-connected graphs, and understand their significance in network reliability and resilience.

3. Develop problem-solving skillsby applying algorithms and theorems to construct graphs from given degree
sequences.

4. Apply algorithms to compute maximum matchings, and analyze their correctness and efficiency.

5. Apply edge and vertex colouring techniques to solve real-world problems such as scheduling and resource
allocation.

Course Outcomes: Students will be able to

CO1: This helps students to understand various parameters of Graph Theory with algorithms.

CO2: Explain connectivity and edge-connectivity, 2-connected graphs and prove Menger’s theorem.

COa3: Discuss Haval & Hakimi Algorithm

CO4: Define and illustrate the matching, system of distinct representatives and Marriage problem, Covering.
CO5: Explain Independent sets and edge-colourings Prove Vizing’s theorem.

Unit-I AN INTRODUCTION TO GRAPHS: 12Hrs.
Definition and Basic concepts — Isomorphism and Automorphism —The pigeonhole principle and Turan’s theorem —
Distance, Radius and Diameter — Subgraphs and Isometric subgraphs — Operations on Graphs — The Adjacency,
Incidence and Path matrices.

Unit-1l. CONNECTIVITY: 12 Hrs.
Connectivity— 2-Connected graphs — Menger’s Theorem — Separable graphs — 1-Isomorphism and 2-Isomorphism.
Unit-111 - GRAPHIC SEQUENCES 12 Hrs.

Degree sequences — Graphic sequences — Wang and Kleitman’s Theorem — Haval & Hakimi Algorithm —
Generalisation of Haval & Hakimi Algorithm.

Unit-1V MATCHINGS: 12 Hrs.

Matching — System of Distinct Representatives and Marriage Problem — Covering — Konig-Egervary Theorem - 1-
Factor Tutte’s Theorem — Stable Matchings — Application —The Hungarian Algorithm — Algorithm for Maximum
Matching

Unit-V INDEPENDENCE AND COVERINGS 12Hrs.

Independent Sets — Edge colourings — Application — Vizing’s Theorem — Vertex Colouring — Uniquely Colourable
Graphs — Critical Graphs.

Text Book:
M.Murugan, Graph Theory and Algorithms, Second Edition, Muthali Publishing House, Annanagar, Chennai, 2018

(ISBN: 978-81-932310-3-6)

UNIT -1 Chapter — 1 Sections 1.1,1.4,1.6,1.8t01.11
UNIT -1 Chapter—3 Sections 3.1t0 3.4
UNIT — 111 Chapter—4 Sections4.1t0 4.4
UNIT - IV Chapter— 6 Sections 6.1 t0 6.7
UNIT -V Chapter — 7 Sections 7.1t0 7.7
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Reference Books:

s

J.A. Bondy and U.S.R. Murthy, Graph Theory with applications, Macmillan Co., London, 1976.

R. Balakrishnan, K. Ranganathan, A Textbook of Graph Theory, Second Edition, Springer International Edition,
New Delhi, 2008.

Gary Chartrand, Linda Lesniak, Ping Zhang, Graphs and Digraph,CRC press,2010.

F.Harary, Graph Theory, Addison - Wesley, Reading, Mass., 1969.

Chartrand, G., Lesniak, L., & Zhang, P. (2010). Graphs and Digraphs. CRC press.

Web Resources:

1. https://www.shahucollegelatur.org.in/Department/Studymaterial/sci/it/BCS/FY/book.pdf
2. https://www.scribd.com/document/781399901/Graph-Theory-by-Narsingh-Deo-Exercise-Solution
3. https://www.zib.de/userpage/groetschel/teaching/WS1314/BondyMurtyGTWA.pdf
4. https://mis.alagappauniversity.ac.in/siteAdmin/dde-
admin/uploads/4/PG_M.Sc._Mathematics 31141%20Graph%20Theory.pdf
5. https://www.hamilton.ie/ollie/Downloads/Graph.pdf
Course Program Outcomes (POs) Programme Specific Outcomes (PSOs)
Outcomes
(COs) PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
Cco1 3 3 2 3 2 1 1 1 3 3 2 1 2
Co2 3 2 3 2 1 3 2 3 3 3 2 3
COo3 3 2 2 3 2 1 1 1 3 3 2 1 2
CO4 3 3 2 3 2 2 1 3 3 3 2 1 2
CO5 3 3 2 3 2 2 3 1 3 3 2 2 3
Total 15 14 10 15 10 7 9 8 15 15 11 7 12
Overall CO - PO Mapping index = 2.2 Overall CO — PSO Mapping index = 2.4
1 - Low Correlation 2 — Medium Correlation 3 — High Correlation
Prepared by Checked by HoD
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https://www.scribd.com/document/781399901/Graph-Theory-by-Narsingh-Deo-Exercise-Solution
https://www.zib.de/userpage/groetschel/teaching/WS1314/BondyMurtyGTWA.pdf
https://mis.alagappauniversity.ac.in/siteAdmin/dde-admin/uploads/4/PG_M.Sc._Mathematics_31141%20Graph%20Theory.pdf
https://mis.alagappauniversity.ac.in/siteAdmin/dde-admin/uploads/4/PG_M.Sc._Mathematics_31141%20Graph%20Theory.pdf
https://www.hamilton.ie/ollie/Downloads/Graph.pdf

_ IAC/ AP/ CC/ Category Max. Marks
- Title of the Course CP / DE / EVS/ La| sem.
Sem. Course Code Credits IGS / NME /SE /| Theo| Tutoria b. | Eyam ci1A ESE| Total.
FORMAL LANGUAGE AND AUTOMATA  |\e/vac Hrs, Hrs. |Hr
THEORY S.
I 23PMAIEC12 3 EC 5 1 3Hrs. |25] 75 | 100

Pre-Requisite:

Course Objectives: The purpose of learning this course is:
1. Represent a finite automaton using transition tables, state diagrams, and formal notations.
2. Understand and state the key properties of regular sets, including closure under union, concatenation, and
Kleene star.
3. Understand the concept of phrase-structure languages, and recognize their role in formal language theory.
4. Construct and interpret derivation trees (parse trees) for strings derived from a context-free grammar.
5. Develop logical reasoning and formal proof skills through the application of CNF and the uvwxy theorem.
Course Outcomes: Students will be able to
CO1.: List the languages and strings. Define finite automata.
CO2: Explain the concepts of finite automation and Non-deterministic finite automaton.
COa3: Illustrate the process of phrase- structure grammar. Apply methods of context sensitivity languages.
CO4: Examine the decision algorithms for context free languages. Discriminate between kleene closure and
positive closure.
CO&5:Evaluate the problems based on Chomsky’s normal forms.

Unit-I FORMAL LANGUAGES: 12 Hrs.
Finite Automaton-Definition of finite automaton - Representation of finite automaton- Acceptability of a string by
a finite automaton- Languages accepted by a finite automaton.

Unit-Il FINITE AUTOMATA: 12 Hrs.
Non-deterministic finite automaton- Acceptability of a string by NFA- Equivalence of FA and NFA-
Procedure for finding an FA equivalent to a given NFA- Properties of regular sets —Decision algorithm for regular
sets.

Unit-111 GRAMMARS: 12 Hrs.
Phrase — Structure Grammar derivations - Phrase—Structure languages — Context-sensitive languages (CSL)-
Context-free languages(CFL)- Chomskian Hierarchy .

Unit-IV PROPERTIES OF REGULAR LANGUAGE: 12 Hrs.
Closure Operation- Kleene Closure- Substituitions- Homomorphism-Inverse Homomorphism-Context free
language, Derivation trees- Ambiguity leftmost, rightmost derivations.

Unit-V MORE PROPERTIES OF REGULAR LANGUAGE: 12 Hrs.

Normal forms- Chomsky’s normal forms - Problems based on Chomsky’s normal forms — uvwxy theorem-
Problems based on uvwxy theorem.

Text Books:
1. Dr. M. Venkatraman, Dr. N. Sridharan, N. Chandrasekaran,” Discrete Mathematics”,

2. Rani Siromoney, Formal Languages and Automata, The Christian Literature Society, Chennai.

Reference Books:
1. John E Hopcroft, Jeffery D, Ullman, Introduction to Automata Theory and Computations, Narosa
Publishing House.

2. Ragade B.R, “Automata and Theoretical Computer Science”, Pearson Education.
3. Bernard M. Moret, ““ The Theory of Computation”, Pearson Education.

Harry R. Lewis and Christos H. Papadimitriou, Elements of the Theoryof Computation, Second
Edition, Prentice Hall, 1997.

5. A.V. Aho, Monica S. Lam, R. Sethi, J.D. Ullman, Compilers: Principles, Techniques and Tools,
Second Edition, Addison-Wesley, 2007.
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Web Resources:
https://mis.alagappauniversity.ac.in/siteAdmin/dde-

dmin/uploads/6/ UG B.Sc. Mathematics 113%2061 BSc-
Math Discrete%20Mathematics Semester%20V1 5069.pdf
http://3.67.185.99/staff/fcd153529D1wQ

1.

o b~ w DN

https://www.iitg.ac.in/dgoswami/Flat-Notes.pdf

https://mrcet.com/downloads/digital notes/IT/Formal%20Languages%20Automata®%20Thery.pdf

https://aits-tpt.edu.in/wp-content/uploads/2022/06/flat-min.pdf

Course Outcom Program Outcomes (POs) Programme Specific Outcomes (PSOs)
(COs) PO1 | PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5

Co1 3 2 2 3 2 1 1 3 2 3 2 1 2
CO2 3 3 2 3 2 2 1 1 2 3 3 1 2
COo3 3 3 2 3 2 1 3 2 2 3 3 1 2
Cco4 3 3 2 3 2 3 1 1 2 3 3 2 3
CO5 3 3 2 3 2 1 2 1 2 3 3 2 3
Total 15 14 10 15 10 8 8 8 10 15 14 7 12
Overall CO - PO Mapping index = Overall CO — PSO Mapping index =

1 - Low Correlation

Prepared by

2 — Medium Correlation

Checked by

3 — High Correlation

HoD

M.Sc. Mathematics
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https://mis.alagappauniversity.ac.in/siteAdmin/dde-dmin/uploads/6/__UG_B.Sc._Mathematics_113%2061_BSc-Math_Discrete%20Mathematics_Semester%20VI_5069.pdf
https://mis.alagappauniversity.ac.in/siteAdmin/dde-dmin/uploads/6/__UG_B.Sc._Mathematics_113%2061_BSc-Math_Discrete%20Mathematics_Semester%20VI_5069.pdf
https://mis.alagappauniversity.ac.in/siteAdmin/dde-dmin/uploads/6/__UG_B.Sc._Mathematics_113%2061_BSc-Math_Discrete%20Mathematics_Semester%20VI_5069.pdf
http://3.67.185.99/staff/fcd153529DIwQ
https://www.iitg.ac.in/dgoswami/Flat-Notes.pdf
https://mrcet.com/downloads/digital_notes/IT/Formal%20Languages%20Automata%20Thery.pdf
https://aits-tpt.edu.in/wp-content/uploads/2022/06/flat-min.pdf

AC/AP/CC/ Category Max. Marks
Title of the Course CP/DE/EVS/ Sem
Sem.|  Course Code |Credits GS/NME /SE /| Theo| Tutorig Lab.| Exam |~ Al £sE [Total
Hrs.| Hrs. |Hrs otal.
VE / VAC . . .
FUZZY SETS AND THEIR APPLICATIONS
| 23PMA1EC21 3 EC 5 1 3Hrs. | 25| 75 | 100

Pre-Requisite:

Course Objectives: The purpose of learning this course is:
1. To understand the basic types and concepts of fuzzy sets
2. To learn about fuzzy intersections (t-norms) and fuzzy unions (t-conorms).
3. Toanalyze binary fuzzy relations and their properties.
4. To compare and contrast possibility theory vs probability theory.
5. To explore multi-person decision-making methods.
Course Outcomes: Students will be able to
CO1: Form Classical Sets to fuzzy sets and operator.
CO2: lllustrate operation on fuzzy sets.
CO3: Classify fuzzy relations and properties of fuzzy relations.
CO4: Demonstrate the fuzzy decision making, fuzzy ranking methods and fuzzy linear programming.
CO5: To mold the students in research/teaching or to find better placement in corporate sectors.

Unit-1 CRISP SETS TO FUZZY SETS: 12 Hrs.

Fuzzy sets: Basic types- basic concepts- Additional properties of a—cuts — Representations of Fuzzy sets-
Extension principle of Fuzzy sets.

Unit-1l  OPERATION ON FUZZY SETS: 12 Hrs.

Types of Operations — Fuzzy complements - Fuzzy Intersections: t-Norms - Fuzzy Unions: t-Conorms -
Combinations of Operations - Aggregation operations.

Unit-111  FUZZY RELATIONS: 12 Hrs.

Crisp and Fuzzy Relations — Projections and Cylindric Extensions — Binary Fuzzy Relations — Binary Relations
on a single set — Fuzzy Equivalence Relations - Fuzzy Compatibility Relations — Fuzzy ordering Relations —
Fuzzy Morphisms.

Unit-1V  POSSIBILITY THEORY 12 Hrs.

Fuzzy measures - Evidence theory - Possibility theory - Fuzzy sets and Possibility theory - Possibility theory
versus Probability theory.

Unit-V FUZZY DECISION MAKING 12 Hrs.

General Discussion — Individual Decision making — Multi person decision making — Multi criteria decision
making — Multi stage decision making — Fuzzy ranking methods

Text Book:
1. George J.Klir and Bo Yuan, Fuzzy Sets and Fuzzy Logic, Prentice Hall of India, New Delhi, 2004.
(ISBN: 978-81-203-1136-7)

UNIT — | Chapters —1 & 2 Sections1.2t01.4 & 2.1t0 2.3
UNIT —1I Chapter — 3 Sections 3.1 to 3.6

UNIT — 111 Chapter — 5 Sections 5.1 t0 5.8

UNIT - IV Chapter —7 Sections 7.1t0 7.5

UNIT -V Chapter — 15 Sections15.1 to 15.6
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Reference Books:

1.

aprw

A. K. Bhargava; Fuzzy Set Theory, Fuzzy Logic and their Applications, published by S. Chand Pvt.
Limited (2013).

K.Pundir and R.Pundir, Fuzzy sets and their application, Published by A Pragati edition (2012)
H.J.Zimmermann, Fuzzy set theory and its applications, Springer (2012).

Zimmermann, H.J. (1987). Fuzzy sets, Decision making and expert systems. Kluwer, Bosten.

Chen, S. J., & Hwang, C.L. (1992). Fuzzy Multiple Attributes Decision Making. Springer Verlag, Berlin
Heidelberg.

Web Resources:

1. https://www.academia.edu/15616936/Fuzzy sets and_fuzzy logic_Theory and applications_by George J KLI
R_and Bo YUAN_Prentice Hall Upper Saddle River NJ 1995 xv 574 pp 63 ISBN_0 13 101171 5
2. https://pdfcoffee.com/fuzzy-sets-and-fuzzy-logic-theory-and-applications-george-j-klir-bo-yuan-pdf-free.html
3. https://mulibrary.manipuruniv.ac.in/cgi-bin/koha/opac-detail.pl?biblionumber=65237
4. https://www.msuniv.ac.in/images/distance%20education/learning%20materials/ug%20pg%202023/pg%202021/
Msc%20mathematics%202023/SMAE12%20-%201%20Sem%20-
%20Fuzzy%20Sets%20and%20their%20Applications.pdf
5.  https://www.unishivaji.ac.in/uploads/distedu/2021-
2022/S1M%200ct%202021%20Exam/M%20Sc%20Maths/M.%20Sc.%2011%20Maths%20Sem.%20111%20Fuzz
y%20Mathematics%20all.PDF
Oﬁfc%r;ees Program Outcomes (POs) Programme Specific Outcomes (PSOs)
(Cos) | PO1|PO2|PO3 | PO4 |PO5 | PO6 | PO7 | PO8 | PSOL | PSO2 | PSO3 | PSO4 | PSO5
co1 3 2 2 3 2 1 3 1 2 3 2 1 2
CO2 3 2 2 3 2 2 1 3 2 3 2 1 2
COo3 3 3 2 3 2 1 1 2 2 3 3 1 2
CO4 3 3 3 3 2 2 1 1 3 3 3 2 3
CO5 2 2 3 2 3 2 2 2 3 2 3 2 3
Total 14 12 12 14 11 8 8 9 12 14 13 7 12
Overall CO - PO Mapping index = 2.2 Overall CO — PSO Mapping index = 2.32
1 - Low Correlation 2 — Medium Correlation 3 — High Correlation
Prepared by Checked by HoD
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https://www.academia.edu/15616936/Fuzzy_sets_and_fuzzy_logic_Theory_and_applications_by_George_J_KLIR_and_Bo_YUAN_Prentice_Hall_Upper_Saddle_River_NJ_1995_xv_574_pp_63_ISBN_0_13_101171_5
https://www.academia.edu/15616936/Fuzzy_sets_and_fuzzy_logic_Theory_and_applications_by_George_J_KLIR_and_Bo_YUAN_Prentice_Hall_Upper_Saddle_River_NJ_1995_xv_574_pp_63_ISBN_0_13_101171_5
https://pdfcoffee.com/fuzzy-sets-and-fuzzy-logic-theory-and-applications-george-j-klir-bo-yuan-pdf-free.html
https://mulibrary.manipuruniv.ac.in/cgi-bin/koha/opac-detail.pl?biblionumber=65237
https://www.msuniv.ac.in/images/distance%20education/learning%20materials/ug%20pg%202023/pg%202021/Msc%20mathematics%202023/SMAE12%20-%20I%20Sem%20-%20Fuzzy%20Sets%20and%20their%20Applications.pdf
https://www.msuniv.ac.in/images/distance%20education/learning%20materials/ug%20pg%202023/pg%202021/Msc%20mathematics%202023/SMAE12%20-%20I%20Sem%20-%20Fuzzy%20Sets%20and%20their%20Applications.pdf
https://www.msuniv.ac.in/images/distance%20education/learning%20materials/ug%20pg%202023/pg%202021/Msc%20mathematics%202023/SMAE12%20-%20I%20Sem%20-%20Fuzzy%20Sets%20and%20their%20Applications.pdf
https://www.unishivaji.ac.in/uploads/distedu/2021-2022/SIM%20Oct%202021%20Exam/M%20Sc%20Maths/M.%20Sc.%20II%20Maths%20Sem.%20III%20Fuzzy%20Mathematics%20all.PDF
https://www.unishivaji.ac.in/uploads/distedu/2021-2022/SIM%20Oct%202021%20Exam/M%20Sc%20Maths/M.%20Sc.%20II%20Maths%20Sem.%20III%20Fuzzy%20Mathematics%20all.PDF
https://www.unishivaji.ac.in/uploads/distedu/2021-2022/SIM%20Oct%202021%20Exam/M%20Sc%20Maths/M.%20Sc.%20II%20Maths%20Sem.%20III%20Fuzzy%20Mathematics%20all.PDF

AC/AP/CC/ Category Max. Marks
. Title of the Course CP/DE/EVS/ [Tq La Sem.
Sem. Course Code Credits oS /NME/SE/| eo. Tgt;) b. Exa ct | Es | Tota
VE/VAC | Hr ;‘fs Hel ™ Al E| L
DISCRETE MATHEMATICS 2 2 3
] 25PMAI1EC22 3 EC 5 1 Hrs. 25 75 100

Pre-Requisite:

Course Objectives: The purpose of learning this course is:
Understand the foundational concepts of computability and formal systems.
Gain an introduction to Finite State Machines (FSMs) and their components.

3. Explore the basic properties of lattices and algebraic systems.

4. Learn how to construct and apply generating functions to solve recurrence relations and combinatorial
problems.

5. Use generating functions to solve recurrence relations.

A

Course Outcomes:

CO1: The concepts needed to test the logic of a Computability and Formal Languages

CO2: Have an understand in identifying structures on many levels Finite State Machines.
CO03: Use of Boolean Algebras, Lattices and Algebraic Systems Use logical notation.

CO4: To define mathematically about Discrete Numeric Functions and Generating Functions.
CO5: The concept of Recurrence Relations and Recursive Algorithms.

Unit-I Computability and Formal Languages 12 Hrs.

Introduction — Russell’s paradox and Noncomputability - Ordered Sets — Languages — Phrase Structure Grammars
- Types of Grammars and Languages.

Unit-11 Finite State Machines 12 Hrs.

Introduction — Finite State Machines — Finite State Machine as Models of Physical Systems — Equivalent Machines
— Finite State Machines as Languages Recognizers — Finite State Languages and Type-3 Languages.

Unit-111  Boolean Algebras 12 Hrs.

Lattices and Algebraic Systems — Principle of Duality — Basic Properties of Algebraic Systems Defined by Lattices
— Distributive and Complemented Lattices — Boolean Lattices and Boolean Algebras — Uniqueness of Finite Boolean
Algebras — Boolean Functions and Boolean Expressions

Unit-1V Discrete Numeric Functions and Generating Functions 12 Hrs.

Introduction — Manipulation of Numeric Functions — Asymptotic Behavior of Numeric Functions — Generating
Functions — Combinatorial Problems3

Unit-V Recurrence Relations and Recursive Algorithms 12 Hrs.

Introduction - Recurrence Relations — Linear Recurrence relations with constant coefficients — Homogeneous
Solutions — Particular Solutions — Total solutions — Solution by the Method of Generating Functions

Text Book:
1. C.L.Liu, Elements of Discrete Mathematics, Tata McGrawHill Publishing company Limited, New
Delhi, and Second Edition.(ISBN: 0-07-038133-x)

UNIT -1 Chapter 2 Sections 2.1 to 2.6
UNIT -1l Chapter 7 Section 7.1t0 7.6
UNIT — I Chapter 12 Sections 12.7 to 12.7
UNIT — IV Chapter 9 Sections 9.1 t0 9.5

UNIT -V Chapter 10 Sections 10.1to 10.7
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Reference Books:

1.

g~ wn

Trembly. J.P &Manohar. P., “Discrete Mathematical Structures with Applications to Computer Science”
McGraw- Hill.

K.D Joshi, “Foundations of Discrete Mathematics”, Wiley Eastern Limited.

Kolman, Busy & Ross, “Discrete Mathematical Structures”, PHI.

Alan Doer: “Applied Discrete Structure for Computer Science”, Galgotia Publications Pvt. Ltd.

L.R. Vermani and Shalini, A course in discrete Mathematical structures, ImperialCollege Press London (2011).

Web Resources:

1. https://vemu.org/uploads/lecture notes/17_02_2023_252595088.pdf
2. https://www.cs.yale.edu/homes/aspnes/classes/202/notes.pdf
3. http://www.cs.ox.ac.uk/andrew.ker/docs/discretemaths-lecture-notes-mt2010.pdf
4. https://www.pvpsiddhartha.ac.in/dep_it/lecture%20notes/DMS_21/UNIT-1.pdf
5.  https://www.cl.cam.ac.uk/teaching/2122/DiscMath/DiscMathSummaryNotes.pdf
Course Outcom Program Outcomes (POs) Programme Specific Outcomes (PSOs)
(COs) | po1 | PO2 | PO3 | PO4 | PO5 | POB | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
Co1 3 3 2 3 2 1 2 3 2 3 3 1 2
CcOo2 3 3 2 3 2 3 1 1 2 3 2 3 2
COo3 3 3 2 3 2 1 2 1 3 3 3 1 2
Co4 3 3 2 3 2 2 1 1 2 3 2 2 2
CO5 3 3 2 3 2 1 2 2 3 3 3 1 2
Total 15 15 10 15 10 8 8 8 12 15 13 8 10
Overall CO - PO Mapping index = 2.225 Overall CO — PSO Mapping index = 2.32
1 - Low Correlation 2 — Medium Correlation 3 — High Correlation
Prepared by Checked by HoD
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https://vemu.org/uploads/lecture_notes/17_02_2023_252595088.pdf
https://www.cs.yale.edu/homes/aspnes/classes/202/notes.pdf
http://www.cs.ox.ac.uk/andrew.ker/docs/discretemaths-lecture-notes-mt2010.pdf
https://www.pvpsiddhartha.ac.in/dep_it/lecture%20notes/DMS_21/UNIT-1.pdf
https://www.cl.cam.ac.uk/teaching/2122/DiscMath/DiscMathSummaryNotes.pdf

IAC/ AP /CC/ Category Max. Marks
. Title of the Course CP / DE / EVS/ La | Sem.
Sem. Course Code | Credits GS / NME /SE / Lhreo Tutor| b. | Exam| Cl | ES | Tot
\VE / VAC N Hrs. | Hr A | E al.
ADVANCED ALGEBRA 5. 3
11 25PMA2CC4 5 CcC 5 1 Hrs. 25 | 75 | 100

Pre-Requisite:

Course Objectives: The purpose of learning this course is:
1. To Learn the construction of extension fields and their degrees
2. To Review the basic theory of polynomials over fields.
3. To analyze the criteria for a field extension to be Galois.
4. To understand Wedderburn’s theorem, which states that every finite division ring is a field?
5. To Study a theorem of Frobenius concerning field and group properties.
Course Outcomes: Students will be able to
CO1: Prove theorems applying algebraic ways of thinking.
CO2: Connect groups with graphs and understanding about Hamiltonian graphs.
CO3: Compose clear and accurate proofs using the concepts of Galois Theory.

CO4: Bring out insight into Abstract Algebra with focus on axiomatic theories.

CO5: Demonstrate knowledge and understanding of fundamental concepts including extension fields,Algebraic
extensions, Finite fields, Class equations and Sylow’s theorem.

Unit-1 Extension fields 15 Hrs.
Extension fields — Transcendence of e.

Unit-11 Roots of Polynomials 15 Hrs.
Roots of Polynomials - More about roots.

Unit-111 Elements of Galois theory 15 Hrs.
Elements of Galois theory.

Unit-1vV Finite fields 15 Hrs.
Finite fields - Wedderburn's theorem on finite division rings

Unit-V Solvability by radicals 15 Hrs.

Solvability by radicals - A theorem of Frobenius - Integral Quaternions and the Four - Square theorem

Text Book:
N. Herstein. Topics in Algebra (11 Edition) Wiley Eastern Limited, New Delhi, 1975.
(ISBN:13;9780471010906)

UNIT - Chapter — 5 Section 5.1 and 5.2

UNIT -1 Chapter — 5 Sections 5.3 and 5.5

UNIT — 11 Chapter — 5 Section 5.6

UNIT - IV Chapter — 7 Sections 7.1 and 7.2 (Theorem 7.2.1 only)

UNIT -V Chapter — 5 Section 5.7 (omit Lemma 5.7.1, Lemma 5.7.2 and Theorem 5.7.1)

Chapter — 7 Sections 7.3 and 7.4
Reference Books:
1. M.Artin, Algebra, Prentice Hall of India, 1991.
2. P.B.Bhattacharya, S.K.Jain, and S.R.Nagpaul, Basic Abstract Algebra (11 Edition) Cambridge University Press,
1997. (Indian Edition)
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3. Luther, I. S. & Passi, I. B. S. (1996). Algebra, Vol. | -Groups; Vol. 1l Rings, Narosa Publishing House.
4. Malik, D. S., Mordeson, J. N., & Sen, M. K. (1997). Fundamental of Abstract Algebra, McGraw-Hill.
5. Jacobson, N. (1980). Basic Algebra, Vol. | & Il W.H. Freeman. Hindustan Publishing Company.

Web Resources:
1. http://mathforum.org, http://ocw.mit.edu/ocwweb/Mathematics,

2. http://www.opensource.org, www.algebra.com

3. https://home.iiserb.ac.in/~prahlad/documents/teaching/mth311 notes 2020.pdf

4. https://home.iiserb.ac.in/~prahlad/documents/teaching/mth311 notes 2020.pdf

5. http://mathforum.org

Course Outcom Program Outcomes (POSs) Programme Specific Outcomes (PSOs)
(COs) PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
Cco1 3 3 2 3 2 1 1 2 2 3 3 1 2
CO2 3 3 3 3 3 2 1 1 2 3 3 1 2
COo3 3 3 2 3 2 1 2 1 2 3 3 2 3
CO4 3 3 3 3 2 1 1 2 2 3 3 2 3
CO5 3 3 2 3 2 1 1 1 2 3 3 2 3
Total 15 15 12 15 11 6 6 7 10 15 15 8 13

Overall CO - PO Mapping index = 2.175 Overall CO — PSO Mapping index = 2.44
1 - Low Correlation 2 — Medium Correlation 3 — High Correlation

Prepared by Checked by HoD
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http://www.mathforum.org/
http://ocw.mit.edu/ocwweb/Mathematics
http://www.opensource.org/
http://www.algebra.com/
https://home.iiserb.ac.in/~prahlad/documents/teaching/mth311_notes_2020.pdf
https://home.iiserb.ac.in/~prahlad/documents/teaching/mth311_notes_2020.pdf
http://mathforum.org/

AC/AP/CC/ Category Max. Marks
) Title of the Course ICP / DE / EVS/ Sem.
Sem. (Course Code Credits GS / NME /SE /[Theo. Tutorial Lab. Exam cial Bse | Total
VE / VAC Hrs. |Hrs. | Hrs. '
MEASURE THEORY AND INTEGRATION
Il 25PMA2CC5 5 cC 5 1 3Hrs.| 25 | 75 | 100

Pre-Requisite:

Course Objectives: The purpose of learning this course is:
1. To Identify measurable sets and study their properties.
2. Toapply integration concepts to solve problems involving real-valued functions.
3. To Study the Fourier series of functions and properties of Fourier coefficients.
4. To Use Taylor's theorem for approximating multivariable functions.
5. To Analyze and solve extreme problems for functions of one and several variables.

Course Outcomes: Students will be able to

CO1.: Define the basic properties on sets in real line and Measure on a real line, Outer measure, measurable sets
and measurable functions.

CO2: Discuss the Riemann and Lebesgue Integrals.

CO3: Analyze and evaluate the difference between transforms of various functions.

CO4: Formulate and evaluate complex contour integrals directly and by the fundamental theorem.
CO5: Apply the Cauchy integral theorem in its various versions to compute contour integration.

Unit-1 Measure on the Real line 15 Hrs.
Lebesgue Outer Measure - Measurable sets - Regularity - Measurable  Functions - Borel and Lebesgue
Measurability.

Unit-11  Integration of Functions of a Real variable 15 Hrs.

Integration of Non- negative functions - The General Integral —Integration of series- Riemann and Lebesgue
Integrals.

Unit-111  Abstract Measure spaces 15 Hrs.
Measures and Outer Measures —Extension of a Measure — Uniqueness of the Extension — Completion of a Measure
— Measure spaces.

Unit-1vV Convergence 15 Hrs.
Convergence in Measure — Almost Uniform Convergence. Signed Measures and Their Derivatives: Signed
Measures and the Hahn Decompostion — The Jordan Decomposition — The Radon-Nikodym Theorem.

Unit-V Measure and Integration in a Product space 15 Hrs.
Measurability in a Product space — The product Measure and Fubini's Theorem- Lebesgue Measure in Euclidean
space.
Text Book:
1. G. de Barra, Measure Theory and Integration, Wiley Eastern Ltd., New Delhi, 1981. (ISBN: 978-81-224-3502-3)

UNIT -1 Chapter — 2 Sections 2.1t0 2.5

UNIT - 11 Chapter -3 Sections 3.1to 3.4

UNIT — 11 Chapter -5 Sections 5110 5.5

UNIT - IV Chapter — 7&8 Sections 7.1,7.2 &8.1 t0 8.3

UNIT -V Chapter — 10 Sections 10.1 to 10.3

Reference Books:
1. Munroe,M.E.Measure and Integration. Addison-Wesley, Mass.1971.
2. Roydon,H.L.Real Analysis, Macmillan Pub. Company, New York, 1988.
3. Rudin, W. Principles of Mathematical Analysis, McGraw Hill Company, New York,1979.
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P.K. Jain, V.P. Gupta, Lebesgue Measure and Integration, New Age International Pvt Limited Publishers,
New Delhi, 1986, Reprint 2000.

Richard L. Wheeden and AntoniZygmund, Measure and Integral: An Introduction to Real Analysis,
Marcel Dekker Inc. 1977.

Web Resources:

1. http://mathforum.org,

2. http://ocw.mit.edu/ocwweb/Mathematics,

3. http://www.opensource.org

4. https://www.scribd.com/doc/80976463/De-Barra-Measure-Theory-and-Integration

5. https://archive.org/details/de-barra-measure-theory-and-integration-pdf-free
Course Program Outcomes (POs) Programme Specific Outcomes (PSOs)

Outcomes
(COs) PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
Cco1 3 3 2 3 2 1 1 1 2 3 3 2 3
CcO2 3 3 2 3 2 3 1 3 2 3 3 2 3
COo3 3 3 2 3 2 1 3 1 2 3 3 2 3
Co4 3 3 2 3 2 1 2 2 2 3 3 2 3
CO5 3 3 2 3 2 2 1 1 2 3 3 2 3
Total 15 15 10 15 10 8 8 8 10 15 15 10 15
Overall CO - PO Mapping index = 2.225 Overall CO — PSO Mapping index = 2.6

1 - Low Correlation 2 — Medium Correlation 3 — High Correlation
Prepared by Checked by HoD
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http://www.mathforum.org/
http://ocw.mit.edu/ocwweb/Mathematics
http://www.opensource.org/
https://www.scribd.com/doc/80976463/De-Barra-Measure-Theory-and-Integration
https://archive.org/details/de-barra-measure-theory-and-integration-pdf-free

AC/ AP/ CC / Category rg Max. Marks
Title of the Course P | DE /EVS/ xam
Sem. (Course Code Credits Theo.Tutorial Lab
GS/NME /SE / ' '
SINE Hrs. |Hrs. Hrs. CIA| ESE |Total.
PARTIAL DIFFERENTIAL EQUATIONS
Il 25PMA2CC6 4 CcC 5 1 3Hrs.| 25 | 75 | 100

Pre-Requisite:

Course Obijectives: The purpose of learning this course is:
1. To explore the genesis and classification of integrals of first-order PDEs.
2. To study Jacobi’s method for solving first-order PDEs.
3. To classify second-order PDEs into hyperbolic, parabolic, and elliptic types.
4. To apply principles such as the Maximum and Minimum Principle, Harnack’s Theorem, and the Green’s
Function Method.
5. To derive and solve the heat conduction equation for infinite and finite rods.
Course Outcomes: Students will be able to
CO1: Formulate and solve Pfaffian differential equations and compatible systems.
CO2: Analyze and solve nonlinear first-order PDES using suitable methods.
CO3: Apply the method of separation of variables to solve the vibration of a string of finite length.
CO4: Solve the Cauchy problem, Dirichlet, and Neumann problems for standard domains.

CO5: Derive and solve the heat conduction equation for infinite and finite rods.
Unit-1 First order P.D.E 12 Hrs.
Curves and Surfaces — Genesis of First Order P.D.E. — Classification of Integrals — Linear Equations of the first
order — Pfaffian Differential Equations — Compatible systems — Charpit’s Method.
Unit-Il  First order P.D.E (Continued) 12 Hrs.
Jocobi’s Method - Integral Surfaces Through a given Curve — Quasi—Linear Equations — Non-Linear First order
P.D.E.
Unit-111  Second order P.D.E 12 Hrs.
Genesis of second order P.D.E. — Classification of Second order P.D.E - One Dimensional Wave equation —
Vibrations of an infinite string — Vibrations of semi-infinite string —Vibrations of a String of Finite Length
(Method of separation of variables)
Unit-IV  Laplace’s Equation 12 Hrs.
Boundary value Problems — Maximum and Minimum Principles —The Cauchy Problem — The Dirichlet problem
for the Upper Half Plane — The Neumann Problem for the Upper Half Plane — The Dirichlet Problem for a circle
— The Dirichlet Exterior Problem for a circle — The Neumann Problem for a circle — The Dirichlet Problem for a
Rectangle — Harnack’s Theorem — Laplace’s Equation-Green’s Function
Unit-V Heat Conduction problem 12 Hrs.
Heat Conduction— Infinite Rod case - Heat Conduction Finite Rod case. Duhamel’s Principle: Wave Equation —
Heat Conduction Equation.
Text Book:

1. T. Amarnath, An Elementary course in Partial Differential Equations, Narosa Publishing house Pvt.Ltd. Second

Edition Fourth Reprint 2009.(ISBN: 81-7319-519-6)

UNIT -1 Chapter — 1 Sections 1.1t0 1.7

UNIT -1l Chapter — 1 Sections 1.8 to 1.11.

UNIT — 111 Chapter — 2 Sections 2.1 to 2.3.5(omit section 2.3.4.)
UNIT - IV Chapter — 2 Sections 2.4.1t0 2.4.11

UNIT -V Chapter — 2 Sections 2.5.and 2.6
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Reference Books:

1. M.M.Smirnov, Second Order partial Differential Equations, Leningrad, 1964.

a M oD

York,

I.N.Sneddon, Elements of Partial Differential Equations, McGraw Hill, New Delhi, 1983.

M.D.Raisinghania, Advanced Differential Equations, S.Chand & Company Ltd., New Delhi, 2001

E.T. Copson, Partial Differential Equations, Cambridge University Press.

R. Dennemeyer, Introduction to Partial Differential Equations and Boundary Value Problems, McGraw Hill, New

1968.

Web Resources:

1. http://mathforum.org, http://ocw.mit.edu/ocwweb/Mathematics,

2. http://www.opensource.org, www.mathpages.com

3. https://s2pnd-matematika.fkip.unpatti.ac.id/wpcontent/uploads/2019/03/Walter-A-Strauss-Partial-

differential-equations-_an-introduction-Wiley-2009.pdf

4. http://web.math.ucsb.edu/~moore/pde.pdf

5. https://www.scribd.com/document/548843542/Pde-Book-t-Amarnath

Course Program Outcomes (POs) Programme Specific Outcomes (PSOs)

Outcomes

(COs) PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
Co1 3 3 2 3 2 1 3 2 2 3 3 2 3
CO2 3 3 3 3 2 1 1 1 3 3 3 2 3
CO3 3 3 3 3 2 2 1 1 3 3 3 2 3
CO4 3 3 3 3 2 2 1 2 3 3 3 2 3
CO5 3 3 3 3 2 2 3 1 3 3 3 2 3
Total 15 15 14 15 10 8 9 7 14 15 15 10 15

Overall CO - PO Mapping index = 2.325 Dverall CO — PSO Mapping index = 2.76
1 - Low Correlation 2 — Medium Correlation 3 — High Correlation
Prepared by Checked by HoD
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http://www.mathforum.org/
http://ocw.mit.edu/ocwweb/Mathematics
http://www.opensource.org/
http://www.mathpages.com/
https://s2pnd-matematika.fkip.unpatti.ac.id/wpcontent/uploads/2019/03/Walter-A-Strauss-Partial-differential-equations-_an-introduction-Wiley-2009.pdf
https://s2pnd-matematika.fkip.unpatti.ac.id/wpcontent/uploads/2019/03/Walter-A-Strauss-Partial-differential-equations-_an-introduction-Wiley-2009.pdf
http://web.math.ucsb.edu/~moore/pde.pdf
https://www.scribd.com/document/548843542/Pde-Book-t-Amarnath

AC/AP/CC/ Category Max. Marks
Title of the Course
Sem. [Course Code Credits CP/DE/EVS/ Theo.Tutorial Lab Essgnm
GS /NME /SE / : '
SIS Hrs. |Hrs. |Hrs. CIA| ESE |Total.
MATHEMATICAL STATISTICS
I} 25PMA2EC31 3 EC 4 1 3Hrs.| 25 | 75 | 100

Pre-Requisite:

Course Obijectives: The purpose of learning this course is:
1. To gain knowledge of conditional probability and the multiplication theorem.
2. Toanalyze the behaviour and properties of different types of random variables in various contexts.
3. To classify and organize data using classes and class frequencies.
4. To develop skills in identifying appropriate sampling distributions for various inferential procedures.
5. Tointroduce the concept and importance of estimation in statistics.

Course Outcomes: Students will be able to

CO1: Know the basic concepts of some theorems on probability and Baye’s theorem.

CO2: Study the concepts of Random variables and Distribution Functions.

CO3: Understanding the concepts involved in Theory of Attributes.

CO4: Analyzing the concepts of Applications of t and F Distributions.

CO5: Understanding the concepts of Theory of Estimations.

Unit-I THEORY OF PROBABILITY -1 12 Hrs.

Some theorems on Probability — Conditional Probability — Multiplication Theorem of Probability —
Independent Events.

Unit-11 RANDOM VARIABLES AND DISTRIBUTION FUNCTIONS 12 Hrs.
Introduction- Distribution Function - Discrete Random Variable — Continuous Random Variable.
Unit-111  THEORY OF ATTRIBUTES 12 Hrs.

Introduction —Notations and Terminology — Classes and Class Frequencies — Consistency of Data —
Independence of Attributes — Association of Attributes

Unit-1vV EXACT SAMPLING DISTRIBUTIONS — 11 (T AND F DISTRIBUTIONYS) 12 Hrs.
Applications of t-Distribution — Applications of F-Distribution — Relation between t and F- distributions.
Unit-V THEORY OF ESTIMATION 12 Hrs.

Introduction —Characteristics of Estimators — Methods of Estimation

Text Book:
1. S. C Gupta and V.K. Kapoor Fundamentals of Mathematical Statistics, Sultan Chand& Sons —

Twelfth Edition, (ISBN: 81-8054-030-8)

UNIT - | Chapter — 3 Sections 3.9 t0 3.12
UNIT - 11 Chapter —5 Sections 5.1t0 5.4
UNIT - I Chapter — 13 Sections 13.1 to 13.7
UNIT - IV Chapter — 16 Sections 16.3, 16.6, 16.7.
UNIT -V Chapter — 17 Section 17.1, 17.2, 17.6
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Reference Books:

1.
2
3
4.
5

Web Resources:
https://www.scribd.com/document/642383603/Fundamentals-of-Mathematical-Statistics

D.r. Caze — Applied Statistics — Principle and Examples
B.n. Ashana — Applied Statistics

Fruend John E, Mathematical Statistics, Prentice Hall of India, New Delhi

Vittal, P. R. (2004). Mathematical Statistics. Margham Publications.
Kapur, J. N. & Saxena, H. C. (2010). Mathematical Statistics, (20th Ed.). S. Chand & Co Ltd.

https://dpbck.ac.in/wp-content/uploads/2023/06/2.-B.C.A.-Elements-of-Statistics-Study-Material.pdf

https://www.scribd.com/doc/169492642/S-C-Gupta-V-K-Kapoor-Fundamentals-of-Mathemat-Bookos-

org

https://www.amazon.in/Fundamentals-Mathematical-Statistics-S-Gupta/dp/9351611736

https://minerva.it.manchester.ac.uk/~saralees/statbook?2.pdf

Course Program Outcomes (POs) Programme Specific Outcomes (PSOs)
Outcomes

(COs) POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
Cco1 3 3 2 3 2 2 2 2 3 2 2 2 2
Cco2 3 3 2 3 2 2 1 1 3 2 2 2 2
COo3 2 3 2 2 2 2 3 1 2 2 2 2 2
CO4 3 3 2 3 2 2 1 2 3 3 2 2 3
CO5 3 3 2 3 2 2 1 1 3 3 2 2 3
Total 14 15 10 14 10 10 8 7 14 12 10 10 12

Overall CO - PO Mapping index = 2.2

Dverall CO — PSO Mapping index = 2.32

1 — Low Correlation

Prepared by

2 — Medium Correlation

Checked by

3 — High Correlation

HoD
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https://www.scribd.com/document/642383603/Fundamentals-of-Mathematical-Statistics
https://dpbck.ac.in/wp-content/uploads/2023/06/2.-B.C.A.-Elements-of-Statistics-Study-Material.pdf
https://www.scribd.com/doc/169492642/S-C-Gupta-V-K-Kapoor-Fundamentals-of-Mathemat-Bookos-org
https://www.scribd.com/doc/169492642/S-C-Gupta-V-K-Kapoor-Fundamentals-of-Mathemat-Bookos-org
https://www.amazon.in/Fundamentals-Mathematical-Statistics-S-Gupta/dp/9351611736
https://minerva.it.manchester.ac.uk/~saralees/statbook2.pdf

ot AC/ AP/ CC / Category Max. Marks
Title of the Course
Sem. (Course Code Credits CP/DE/EVS/ Theo.Tutorial Lab s;;nm
GS /NME /SE / ' '
o Hrs. |Hrs.  |Hrs. CIA| ESE | Total.
TENSOR ANALYSIS AND RELATIVITY 30
I 25PMA2EC32 3 EC 4 |1 -1 25 | 75 | 100

Pre-Requisite:

Course Obijectives: The purpose of learning this course is:
1. To develop proficiency in working with algebras of tensors, including quotient tensors, symmetric, skew-
symmetric, and relative tensors.
2. Tointroduce the metric tensor and its significance in defining distances and angles in space.
3. To distinguish between Riemannian and Euclidean spaces, and understand the existence theorem for such
spaces.
4. To study relativistic concepts like time dilation, length contraction, invariant interval, proper time, proper
distance, and world lines.
5. To develop the four-vector formulation of momentum and energy in relativistic mechanics.
Course Outcomes: Students will be able to

CO1: Explain the basic concepts of tensors.

CO2: Learn various properties of Christoffel's symbols, Ricci Theorem - Riemann -Christoffel Tensor and their
properties.

CO3: Understand the concept of Einstein Tensor, Riemannian and Euclidean Spaces.

CO4: Learn about Galilean Transformation and Lorentz Transformation equations.

CO5: Analyze Lagrangian and Hamiltonian formulations and Accelerated systems.

Unit-I Invariance 12 Hrs.

Transformations of coordinates and its properties - Transformation by invariance - Transformation by covariance

and contra variance - Covariance and contra variance - Tensor and Tensor character of their laws - Algebras of

tensors - Quotient tensors - Symmetric and skew symmetric tensors — Relative tensors.

Unit-11  Metric Tensor 12 Hrs.

The fundamental and associated tensors - Christoffel's symbols - Transformations of Chrisffel's symbols-

Covariant Differentiation of Tensors - Formulas for covariant Differentiation- Ricci Theorem - Riemann -

Christoffel Tensor and their properties.

Unit-111  Einstein Tensor 12 Hrs.

Riemannian and Euclidean Spaces (Existence Theorem)-The e-systems and the generalized Kronecker deltas -

Application of the e-systems.

Unit-1vV Special Theory of Relativity 12 Hrs.

Galilean Transformation - Maxwell's equations - The ether Theory — The Principle of Relativity Relativistic

Kinamatics : Lorentz Transformation equations - Events and simultaneity - Example Einstein Train - Time dilation

- Longitudinal Contraction -Invariant Interval - Proper time and Proper distance — World line - Example - twin

paradox - addition of velocities - Relativistic Doppler effect

Unit-V Relativistic Dynamics 12 Hrs.

Momentum — energy — Momentum-energy four vector — Force — Conservation of Energy — Mass and energy —

Example — inelastic collision — Principle of equivalence — Lagrangian and Hamiltonian formulations. Accelerated

Systems: Rocket with constant acceleration — example — Rocket with constant thrust
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Text Books:

1.

I.S. Sokolnikoff, Tensor Analysis, John Wiley and Sons, New York, 1964

2. D. Greenwood, Classical Dynamics, Prentice Hall of India, New Delhi, 1985
UNIT —1

UNIT -1l
UNIT — I

UNIT —
UNIT —

Reference Books:
J.L. Synge and A.Schild, Tensor Calculus, Toronto, 1949.
A.S. Eddington, The Mathematical Theory of Relativity, Cambridge University Press, 1930.

o~ D

v
\%

Chapter — 2
Chapter — 2
Chapter — 2
Chapter — 7
Chapter — 7

Sections 18 to 28 of [1]
Sections 29 to 37 of [1]
Sections 38 to 41 of [1]

Sections 7.1 & 7.2 of [2]
Sections 7.3 & 7.4 of [2]

P.G. Bergman, An Introduction to Theory of Relativity, New York, 1942.

C.E. Weatherburn, Riemannian Geometry and Tensor Calculus, Cambridge, 1938.
U.C. De, Absos Ali Shaikh &Joydeep Sengupta, Tensor Calculus, Narosa Publishing House, New Delhi, 2004

Web Resources:

1. https://web.math.princeton.edu/~nelson/books/ta.pdf
2. https://www.f.waseda.jp/sidoli/Einstein_Relativity.pdf
3. https://dokumen.pub/tensor-analysis-theory-and-applications-to-geometry-and-mechanics-of-continua-
2nbsped.html
4. https://www.academia.edu/77722325/Tensors The mathematics of Relativity Theory and Continuum
Mechanics Anadijiban_Das
5. https://www3.nd.edu/~powers/ame.60612/notes/notes.pdf
Course Outcom Program Outcomes (POs) Programme Specific Outcomes (PSOs)
(COs) | po1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4 | PSOS
CO1 3 3 2 3 2 1 1 1 2 3 2 2 2
CO2 3 3 2 3 2 1 3 1 2 3 2 2 2
COo3 3 3 3 3 2 2 1 1 3 3 3 2 3
CO4 3 3 3 3 2 2 1 2 3 3 3 2 3
CO5 3 3 3 3 2 2 1 1 3 3 3 2 3
Total 15 15 13 15 10 8 7 6 13 15 13 10 13
Overall CO - PO Mapping index = 2.225 Dverall CO — PSO Mapping index = 2.56

1 — Low Correlation

Prepared by

2 — Medium Correlation

Checked by

3 — High Correlation

HoD

M.Sc. Mathematics
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https://web.math.princeton.edu/~nelson/books/ta.pdf
https://www.f.waseda.jp/sidoli/Einstein_Relativity.pdf
https://dokumen.pub/tensor-analysis-theory-and-applications-to-geometry-and-mechanics-of-continua-2nbsped.html
https://dokumen.pub/tensor-analysis-theory-and-applications-to-geometry-and-mechanics-of-continua-2nbsped.html
https://www.academia.edu/77722325/Tensors_The_mathematics_of_Relativity_Theory_and_Continuum_Mechanics_Anadijiban_Das
https://www.academia.edu/77722325/Tensors_The_mathematics_of_Relativity_Theory_and_Continuum_Mechanics_Anadijiban_Das
https://www3.nd.edu/~powers/ame.60612/notes/notes.pdf

ACIAP[CC/ Category Max. Marks
) Title of the Course ICP / DE / EVS/ Sem
Sem. Course Code Credits GS / NME /SE /| Theo| Tutorid Lab. Exam cial esel Totl
VE / VAC Hrs.| Hrs. | Hrs. '
PROGRAMMING IN C++
I} 25PMA2EC41 3 EC 4 1 3Hrs.| 25 | 75 | 100

Pre-Requisite:

Course Objectives: The purpose of learning this course is:
1. To learn about tokens, expressions, control structures, and their usage in C++.
2. Toimplement constructors and destructors for object initialization and cleanup.
3. Toapply inheritance for code reusability and to extend existing classes.
4. To perform file handling operations, including reading from and writing to filesTo study relativistic co.
5. To explore and utilize the Standard Template Library (STL) including vectors, lists, maps, and iterators.

Course Outcomes: Students will be able to

CO1: The learner will become proficient in object oriented programming concept in C++ tokens, operators, class
declaration and definition and its objects.

CO2: Discuss the constructors and destructors.

CO03: Understand the concept of operator overloading and the concept inheritance.

CO4: Discuss the working with files and Exception Handling.

CO5: Demonstrate Standard Template Library, Manipulating Strings and Object Oriented Systems Development.

UNIT-I Principles of Object Oriented Programming 12 Hrs.
Beginning with C++ - Tokens — Expressions And Control Structures — Functions in C++.

UNIT-II Classes and Objects 12 Hrs.
Constructors and Destructors — New Operator — Operator Overloading and Type Conversions.

UNIT-IIl  Inheritance 12 Hrs.
Extending Classes — Pointers- Virtual Functions and Polymorphism.

UNIT-1V Managing Console, 1/O Operations 12 Hrs.
Working with Files — Templates — Exception Handling

UNIT-V Standard Template Library 12 Hrs.

Manipulating Strings — Object Oriented Systems Development

Text Books:
1. Balagursamy E, Object Oriented Programming with C++, Tata McGraw Hill Publications, Sixth Edition, 2013.
(ISBN-13 : 978-1259029936).

Reference Books:
1. Ashok Kamthane, Programming in C++, Pearson Education, 2013.
2. V.Ravichandran, Programming with C++, Second Edition Tata McGraw- Hill,
New Delhi, 2006.
Web Resources:

1. https://www.anandinstitute.org/pdf/Balaguruswamy%200bject%200riented%20Programming%20Wit
h%20C++%20Fourth%20Edition%20(3).pdf

2. https://www.cet.edu.in/noticefiles/285 O0OPS%20lecture%20notes¥%20Complete.pdf

3. https://www.lpude.in/SLMs/Master%200f%20Computer%20Applications/Sem 1/DECAP444 OBJEC
T ORIENTED PROGRAMMING USING C PLUS PLUS.pdf

4. https://mrcet.com/downloads/digital _notes/HS/R-18%200bject%200riented%20Programming.pdf

5. https://www.gettextbooks.com/author/Balagurusamy E.
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https://www.anandinstitute.org/pdf/Balaguruswamy%20Object%20Oriented%20Programming%20With%20C++%20Fourth%20Edition%20(3).pdf
https://www.anandinstitute.org/pdf/Balaguruswamy%20Object%20Oriented%20Programming%20With%20C++%20Fourth%20Edition%20(3).pdf
https://www.cet.edu.in/noticefiles/285_OOPS%20lecture%20notes%20Complete.pdf
https://www.lpude.in/SLMs/Master%20of%20Computer%20Applications/Sem_1/DECAP444_OBJECT_ORIENTED_PROGRAMMING_USING_C_PLUS_PLUS.pdf
https://www.lpude.in/SLMs/Master%20of%20Computer%20Applications/Sem_1/DECAP444_OBJECT_ORIENTED_PROGRAMMING_USING_C_PLUS_PLUS.pdf
https://mrcet.com/downloads/digital_notes/HS/R-18%20Object%20Oriented%20Programming.pdf
https://www.gettextbooks.com/author/Balagurusamy_E

Course Outcom Program Outcomes (POSs) Programme Specific Outcomes (PSOs)
(COs) POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
Cco1 3 3 2 3 2 3 3 1 3 3 2 2 1
CO2 2 3 2 3 3 1 1 2 2 3 1 3 2
COo3 2 3 2 3 2 1 1 1 3 3 2 2 2
CO4 3 3 2 3 2 2 2 1 2 3 3 2 1
CO5 2 3 3 3 3 2 2 2 3 3 2 2 3
Total 12 15 11 15 12 9 9 7 13 15 10 11 9

Overall CO - PO Mapping index = 2.25

Dverall CO — PSO Mapping index = 2.32

1 — Low Correlation

Prepared by

2 — Medium Correlation

Checked by

3 — High Correlation

HoD

M.Sc. Mathematics
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Title of the C AC/ AP/ CC/ Category Max. Marks
itle of the Course
Sem. Course Code Credits cP/DE/EVS! Theo| Tutorig Lab. sem.
GS / NME /SE / Exam | CIA| ESE| Total.
Hrs.| Hrs. | Hrs.
STOCHASTIC PROCESSES IVE / VAC
1l 25PMA2EC42 3 EC 4 1 3Hrs.| 25 | 75 | 100

Pre-Requisite:

Course Objectives: The purpose of learning this course is:

1. To understand the dynamics of Continuous Time Markov Chains (CTMCs).

2. Toexplore Renewal and Semi-Markov Processes.

3. To model and analyze various Queuing Systems.

4. To examine advanced queuing models.

5. Tointroduce Brownian Motion and its applications.
Course Outcomes: Students will be able to
CO1: Describe stability of a Markov System and limiting behavior.
CO2: Define Renewal process, Cumulative Process, Semi-Markov Process and Classify queuing processes.
CO3: Demonstrate queuing systems, Birth and Death queues with Finite and Infinite Capacity.
CO4: lllustrate M/G/1 and G/M/1 Queues.

CO5: Study Brownian motion to create analytical skills and to think practical level in the real life situation so that
the students can sharpen their knowledge better.

Unit-I Continuous Time Markov Chain 12 Hrs.
Continuous Time Markov Chain and Examples-Transient Analysis - Occupancy Times- Limiting Behaviour.
Unit-11  Renewal Process 12 Hrs.
Renewal Process — Cumulative Process — Semi-Markov Process — Examples and Long term Analysis.

Unit-111  Queuing Systems 12 Hrs.
Queuing Systems — Single-Station Queues— Birth and Death queues with Finite and Infinite Capacity.

Unit-1V M/G/1Queues 12 Hrs.
M/G/1Queues- G/M/1 Queues -Network of Queues

Unit-V Standard Brownian Motion 12 Hrs.

Standard Brownian Motion-Brownian motion and First Passage Times

Text Book:
1. V.G. Kulkarni, Introduction to Modelling and Analysis of Stochastic Systems, Second Edition, Springer
(2011) (ISBN:13-978-1441917720)

UNIT -1 Chapter — 4 Sections 4.1 t0 4.6
UNIT —1I Chapter — 5 Sections 5.1 t0 5.5
UNIT — 111 Chapter — 6 Sections 6.1 to 6.4
UNIT — IV Chapter — 6 Sections 6.5 t0 6.7
UNIT -V Chapter — 7 Sections 7.3t0 7.5
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Reference Books:

1. J. Medhi, Stochastic Processes, NEW AGE (2009).

2. S. M. Ross, Stochastic Processes, Wiley Series in Probability and Statistics (1996).

3. J.Medhi, Stochastic Processes” New Age International Publishers.ll Edition, 1984.

4. S.Karlinand H.M. Taylor, A first course in stochastic processes (2nd edition) Academic Press, New
York, 1975.

5. H.W.Taylor and S.Karlin, An introduction to stochastic modelling
( 3rd Edition), Academic Press, New York, 1998.

Web Resources:

1. https://www.stat.auckland.ac.nz/~fewster/325/notes/325book.pdf

2. https://web.ma.utexas.edu/users/gordanz/notes/introduction to stochastic processes.pdf

3. https://wwws.rri.res.in/~statphys/2010/notes/LN1.pdf

4, https://www.bput.ac.in/old-site/lecture-notes-download.php?file=lecture _note 560507181053410.pdf.
5. http://ndl.ethernet.edu.et/bitstream/123456789/40666/1/V.G.%20Kulkarni.pdf.

Course Outcomd Program Outcomes (POs) Programme Specific Outcomes (PSOs)
(COs) PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
Co1 3 3 2 3 2 2 1 1 3 3 2 2 2
CO2 3 3 2 3 2 2 1 1 3 2 2 2
CO3 3 3 3 3 2 3 1 1 3 3 3 2 3
CO4 3 3 3 3 2 3 1 1 3 3 3 2 3
CO5 3 3 3 3 3 3 1 1 3 3 3 2 3
Total 15 15 13 15 11 13 5 5 15 15 13 10 13

Overall CO - PO Mapping index = 2.3 Dverall CO — PSO Mapping index = 2.64
1 - Low Correlation 2 — Medium Correlation 3 — High Correlation
Prepared by Checked by HoD
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https://www.stat.auckland.ac.nz/~fewster/325/notes/325book.pdf
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http://ndl.ethernet.edu.et/bitstream/123456789/40666/1/V.G.%20Kulkarni.pdf

Sem.

Course Code

25PMA2NMEI11

] IAC/ AP /CC/ Category Max. Marks
- Title of the Course CP / DE / EVS/ Sem
Credits GS /NME /SE /| Theo| Tutorig Lab. gxam | oAl ESE| Total.
Hrs.| Hrs. | Hrs.
MATHEMATICAL APTITUDE E/VAC
2 NME 2 3Hrs.| 25 | 75 | 100

Pre-Requisite:

Course Objectives: The purpose of learning this course is:

M=

How

To enable

students to apply logical reasoning in races and games of skill.

decision-making.

scenarios.

Course Outcomes: Students will be able to
CO1: Solve problems related to mixtures and alligations using weighted averages and ratios.

To introduce the concept and application of alligation and mixtures in solving quantitative problems.

To enhance problem-solving skills involving calendars and clocks through arithmetic and logical analysis
To provide foundational knowledge of stocks and shares, and their practical implications in financial

To develop the ability to solve problems involving permutations and combinations for various counting

CO2: Apply logical thinking to determine winners, ties, and time differences in races and competitive games.

CO3: Solve calendar-based problems including day calculations and leap year identification; analyze time

relations in clock problems.

CO4: Understand and apply concepts of stocks, shares, dividends, and returns in basic financial contexts.

CO5: Use principles of permutation and combination to count arrangements and selections in varied situations.

Unit-1

Alligation or Mixture.

Unit-11

Races & games of skills

Unit-111

Calendar & Clocks
Unit-1Vv
Stocks & Shares

Unit-V

Permutation & Combinations

Text Books:

6 Hr.

6 Hr.

6 Hr.

6 Hr.

6 Hr.

1. Scope and treatment as in “Quantitative Aptitude” by R.S.Aggarwal, S.Chand & Company Ltd.,

Ram Nagar, New Delhi (2007)

UNIT — | Chapter — 20
UNIT -1 Chapter— 26
UNIT - I Chapters — 27 & 28
UNIT - IV Chapter — 29
UNIT -V Chapter— 30

Reference Books:

1. R.V.Praveen, Quantitative Aptitude and Reasoning, Phi Learning, New Delhi, 2nd Edition-

2013
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Web Resources:
1. https://gnindia.dronacharya.info/Study-Materials/Download/Aptitude-Book.pdf

2. https://rambagali.wordpress.com/wp-content/uploads/2017/05/quantitative-aptitude-
ramandeep-singh.pdf
3. https://www.jaipuria.ac.in/blog/wp-content/uploads/2023/07/Quant-Short-Tricks-PDF.pdf
. https://www.youtube.com/watch?v=CSxKH5zUvDQ
5.  https://www.youtube.com/watch?v=xgXzcBqfy |

Course Program Outcomes (POs) Programme Specific Outcomes (PSOs)
Outcomes
(COs) | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
Cco1 3 3 2 2 2 2 2 3 3 2 2 3 2
CcO2 2 3 2 2 2 2 1 1 3 2 2 1 2
COo3 2 3 2 2 2 1 2 1 3 2 2 3 2
CO4 2 3 3 2 3 3 1 1 3 2 2 1 3
CO5 3 3 2 3 2 2 3 3 3 3 2 2 3
Total 12 15 11 11 11 10 9 9 15 11 10 10 12
Overall CO - PO Mapping index = 2.2 Overall CO — PSO Mapping index = 2.32
1 - Low Correlation 2 — Medium Correlation 3 — High Correlation
Prepared by Checked by HoD
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https://gnindia.dronacharya.info/Study-Materials/Download/Aptitude-Book.pdf
https://rambagali.wordpress.com/wp-content/uploads/2017/05/quantitative-aptitude-ramandeep-singh.pdf
https://rambagali.wordpress.com/wp-content/uploads/2017/05/quantitative-aptitude-ramandeep-singh.pdf
https://www.jaipuria.ac.in/blog/wp-content/uploads/2023/07/Quant-Short-Tricks-PDF.pdf
https://www.youtube.com/watch?v=CSxKH5zUvDQ
https://www.youtube.com/watch?v=xgXzcBqfy_I

(AC/APICC/ Category Max. Marks
) Title of the Course CP / DE / EVS/ Sem.
Sem.|  Course Code | Credits GS/NME /SE /| TheqTutoria Lab.| Exam| ja| ESE|Total
\VE / VAC Hrs| Hrs. [Hrs. '
Statistics
I 25PMA2NME12 2 NME 2 3Hrs.| 25 | 75 | 100
Pre-Requisite:

Course Objectives: The purpose of learning this course is:
1. To provide foundational knowledge of data collection, classification, tabulation, and graphical representation
using charts and diagrams.
2. To explain various measures of central tendency and help students select appropriate averages for different types
of data.
3. To introduce measures of dispersion to assess variability in individual, discrete, and continuous data sets.
4. Toexplain the concepts and methods of correlation to determine the degree and direction of relationships between
variables.
5. To provide insights into regression analysis and teach students how to estimate relationships and make predictions
using regression equations.
Course Outcomes: At the end of the course, students will be able to:
CO1:: Organize and present statistical data using classification, tabulation, bar diagrams, pie diagrams, histograms,
frequency polygons, curves, and ogives.
CO2: Compute and interpret various measures of central tendency including mean, median, mode, geometric mean, and
harmonic mean, and select the appropriate average for a given dataset.
CO3: Analyze variability in data using range, quartile deviation, mean deviation, standard deviation, and coefficient of
variation for all types of data.
CO4: Distinguish between types of correlation and calculate the Karl Pearson, Spearman Rank, and concurrent deviation
correlation coefficients.
CO5: Understand and apply various types of regression analysis, derive regression lines and equations, and compute
partial and multiple regression coefficients.

Unit-1 6 Hr.
Collection- classification and tabulation of data - graphical and diagrammatic - Bar diagrams - Pie diagram — Histogram
- Frequency polygon - frequency curve and Ogive.

Unit-11 6 Hr.
Measures of central tendency: Mean - Median - Mode — Geometric Mean — Harmonic Mean — Selection of an average
— Partition Values.

Unit-111 6 Hr.
Measures of dispersion: Range - Quartile deviation - Mean deviation about an average - Standard deviation - co-
efficient of variation for individual - discrete and continuous type data.

Unit-1V 6 Hr.
Correlation: Different types of correlation — Positive — Negative — Simple - Partial - Multiple - Linear and non-Linear
correlation - Methods of correlation — Karl Pearson’s Spearman’s correlations and Concurrent deviation.

Unit-V 6 Hr.

Regression: Regression types and method of analysis - Regression line -Regression equations - Deviation taken from
arithmetic mean of X and Y - Deviation taken from assumed mean - Partial and multiple regression coefficients —
Applications.

Text Books:
1. GuptaS.C. and Kapoor V.K., Fundamentals of Mathematical Statistics, Sultan Chand & Sons, 1994. (ISBN:

81-8054-030-8)
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Web Resources:
1. https://books.google.co.in/books?id=FmuH3IcYIRYC&printsec=frontcover&source=gbs_ge_sum
mary_r&cad=0#v=onepage&q&f=true
2. https://www.scribd.com/document/642383603/Fundamentals-of-Mathematical-Statistics
3. https://dpbck.ac.in/wp-content/uploads/2023/06/2.-B.C.A.-Elements-of-Statistics-Study-

Material.pdf
4, https://www.scribd.com/doc/169492642/S-C-Gupta-V-K-Kapoor-Fundamentals-of-Mathemat-

Bookos-org
5. https://www.amazon.in/Fundamentals-Mathematical-Statistics-S-Gupta/dp/9351611736

Course Outcom Program Outcomes (POs) Programme Specific Outcomes (PSOs)
(COs) PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4 | PSO5
co1 2 3 2 3 2 2 1 1 3 2 2 2 2
cO2 3 3 2 3 2 2 1 2 3 3 2 2 3
Co3 3 3 2 3 2 2 3 1 3 3 2 2 3
CO4 3 3 2 3 2 2 1 2 3 3 3 2 3
CO5 3 3 2 3 2 2 2 1 3 3 3 2 3
Total 14 15 10 15 10 10 8 7 15 14 12 10 14

Overall CO - PO Mapping index = 2.225 Overall CO — PSO Mapping index = 2.6
1 - Low Correlation 2 — Medium Correlation 3 — High Correlation
Prepared by Checked by HoD
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https://www.scribd.com/document/642383603/Fundamentals-of-Mathematical-Statistics
https://dpbck.ac.in/wp-content/uploads/2023/06/2.-B.C.A.-Elements-of-Statistics-Study-Material.pdf
https://dpbck.ac.in/wp-content/uploads/2023/06/2.-B.C.A.-Elements-of-Statistics-Study-Material.pdf
https://www.scribd.com/doc/169492642/S-C-Gupta-V-K-Kapoor-Fundamentals-of-Mathemat-Bookos-org
https://www.scribd.com/doc/169492642/S-C-Gupta-V-K-Kapoor-Fundamentals-of-Mathemat-Bookos-org
https://www.amazon.in/Fundamentals-Mathematical-Statistics-S-Gupta/dp/9351611736

