








(For students admitted from 2026- 2027)

[ Title of the Course ABSTRACT ALGEBRA

Paper Number CORE 1

Category | Core Year I Credits | 6 Course | BIPMAC1

Semester I Code

Instructional Hours | Lecture Tutorial Lab Practice | Total

per week 5 1 - 6
Pre-requisite UG level Modern Algebra

Objectives of the To introduce the concepts and to develop working knowledge on
Course class equation, solvability of groups, finite abelian groups, linear

transformations, real quadratic forims.

Course outline UNIT-I:
Another Counting Principle - Class equation for finite groups
and its applications - Sylow's theorems (For theorem 2.12.1, second

proof only).

UNIT-II :
Solvable groups - Direct products - Finite abelian groups -
Modules
UNIT-III :
Polynomial rings — polynomials over the rational field -
polynomials over commutative rings
UNIT-IV :
Linear Transformations: Canonical forms —Triangular form -
Nilpotent transformations.
UNIT-V:
Trace and transpose — Hermitian , unitary, normal
transformations, real quadratic form.

Extended Questions related to the above topics, from various competitive
Professional examinations UPSC/TRB/NET/UGC — CSIR/ GATE/ TNPSC/
Component (is a others to be solved (To be discussed during the Tutorial hour)
part of internal

component only,
Not to be included
in the External
Examination
question paper)
Skills acquired Knowledge, Problem Solving, Analytical ability, Professional

from the course Competency, Professional Communication and Transferrable Skill
Recommended LN. Herstein. Topics in Algebra (II Edition) Wiley Eastern

Text Limited, New Delhi, 1975.

UNIT-I: Chapter 2: Sections 2.11 and 2.12 (Omit Lemma
2.12.5)

UNIT-II : Chapter 5 : Section 5.7 (Lemma 5.7.1, Lemma
5.7.2, Theorem 5.7.1)

Chapter 2: Section 2.13 and 2.14 (Theorem 2.14.1 only)
Chapter 4: Section 4.5

UNIT-II : Chapter 3: Sections 3.9, 3.10, 3.11

UNIT-IV : Chapter 6: Sections 6.4, 6.5

UNIT V : Chapter 6 :Sections 6.8, 6.10 and 6.11 ((}mif‘?% o
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(For students admitted from 2026- 2027)

| Title of the Course REAL ANALYSIS
| Paper Number CORE 2
Category | Core | Year I Credits [ 6 | Course | BIPMAC?2
Semester 1 Code
Instructional Lecture Tutorial Lab Practice | Total
Hours per week 5 1 a 6
Pre-requisite UG level Real Analysis

Objectives of the
Course

To work comfortably with functions of bounded variation, Riemann-
Stieltjes Integration, convergence of infinite series, infinite product and
uniform convergence and its inter play between various limiting
operations.

Course outline

Unit -1

Functions of bounded variation - 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 two 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 — 1T

The Riemann-Stieltjes Integral-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, lower integrals -Riemann's condition -

Comparison theorems.

Unit — IT1

The Riemann- Stieltjes Integral - Integrators of bounded variation-
Sufficient conditions for the existence of Riemann- Stieltjes integrals-
Necessary conditions for the existence of RS integrals- Mean value
theorems - integrals as a function of the interval -Second fundamental
theorem of integral calculus- Change of variable —Second Mean Value
Theorem for Riemann integral-Riemann- Stieltjes integrals depending
on a parameter — Differentiation under integral sign — Lebesgue
criteriaon for existence of Riemann integrals.

Unit -1V

Infinite Series and infinite Products — 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 — Point wise convergence of sequences of
functions - Examples of sequences of real- valued functions - Uniform
convergence and continuity - Cauchy condition for unifo
convergenee - Uniform convergence of infinite scrics of functions)
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(For students admitted from 2026- 2027)

Riemann - Stieltjes integration — Non-uniform Convergence and Term-
by-term Integration-Uniform convergence and differentiation -
Sufficient condition for uniform convergence of a series - Mean

convergence.
Chapter 9: Sections 9.1 to 9.6, 9.8, 9.9, 9.10, 9.11, 9.13.

Extended Questions related to the above topics, from various competitive
Professional examinations UPSC/TRB/NET/UGC — CSIR/ GATE/ TNPSC/ others
Component (is a to be solved (To be discussed during the Tutorial hour)
part of internal
component only,
Not to be included
in the External
Examination

uestion paper)
Skills acquired Knowledge, Problem Solving, Analytical ability, Professional
from the course Competency, Professional Communication and Transferrable Skill
Recommended Tom M. Apostol : Mathematical Analysis, 2™ edition, Addison Wesley
Text Publishing Company Inc. New York,1974

Unit —I : Chapter 6 : Sections6.1 to 6.8 & Chapter 8 : Sections 8.8,
8.15,8.17, 8.18

Unit —IT : Chapter 7 : Sections7.1 to 7.14

Unit —ITI : Chapter 7 :Sections 7.15 to 7.26.

Unit — IV : Chapter 8: Sections 8.20, 8.21 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 to 9.6, 9.8, 9.9,9.10, 9.11, 9.13.

Reference Books 1. Bartle, R.G. Real Analysis, John Wiley and Sons Inc., 1976.

2. Rudin, W. Principles of Mathematical Analysis, 3" Edition
McGrawHill Company, New York, 1976.

3. Malik S.C. and Savita Arora Mathematical Analysis, Wiley
Eastern Limited New Delhi, 1991.

4. Sanjay Arora and BansiLal, Introduction to Real Analysis,
SatyaPrakashan, New Delhi, 1991.

5. Gelbaum, B.R. and J. Olmsted, Counter Examples in
Analysis,Holden day. San Francisco, 1964.

6. A.L. Gupta and NR.Gupta, Principles of Real Analysis,
Pearson Education, (Indian print) 2003

7. Topology Of Metric Space By S. Kumersan

Web resources 1. http://mathforum.or
2. http://ocw.mit.edu/ocwweb/Mathematics

3. http://www.opensource.org, www.mathpages.com
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(For students admitted from 2026- 2027)

RY DIFFERENTIAL EQUATIONS

Objectives of the
Course

Title of the Course ORDINA CoRE3
Paper Number
Category |Core [Year [ Credits 6 gg::se BIPMAC3
Semester [ |

Instructional Hours| Lecture Tutorial Lab Practice Total

Per Week 5 | - 6
Pre-requisite UG level Calculus and Differential Equations

n finding solutions to lincar

To develop strong background o
differential equations with constant
with singular points, to study existence an
of first order differential equations

and variable coefficients and also
d uniqueness of the solutions

Course Outline

Unit—I: Linear Equations with Constant Coefficients

The second order homogeneous equation — Initial value problems for

second order equations - Linear dependence and independence

- A formula for the Wronskian .

Unit—11: Linear Equations with Constant Coefficients

The non homogeneous equation of order two-Homogeneous and non-

homogeneous equation of order n.

Unit-I11: Linear Equations with Variable Coefficients

Wronskian and linear dependence — reduction of the order of a

homogeneous  equation homogeneous  eéquation with  analyti¢

coefficients-The Legendre equation.

Unit-IV: Linear Equations with Regular Singular Points

Euler equation—Second order equations with regular singular points—

Exceptional cases — Bessel Function.

Unit_V:Existence and Uniqueness of Solutions to First Order
Equations

Equation with variable separated — Exact equation — method of

successive approximations — the Lipschitz condition—convergence of

the successive approximations and the existence theorem.

Recommended
'Texts

E.A.Coddington - 4n Introduction to Ordinary Differential
Equations, Prentice - Hall of India Private Limited New
Delhi - 2005.
Unit-I: Chapter 2 : Sections 1 to 5
Unit-II: Chapter 2 : Sections 6 to 10
Unit-ITI: Chapter 3 : Sections 4 to 8
Unit-1V: Chapter 4: Sections 1 to 4 and 6 to 8
(Omit sections 5 and 9)
Unit-V: Chapter 5: Sections 1 to 6 (Omit Sections 7 to 9)

Reference Books

il Willi?.ms E.Boyce and Richard C. DiPrima, Elementary differential
equations and boundary value problems, John Wiley and sons,

New York, 1967.

2% Gcorg_e I Simmons, Differential equations with applications
and historical notes, Tata McGraw Hill, New Delhi, 1974.

3. N.N. Lebedev, Special functions and their applications,
Prentice Hall of India, New Delhi, 1965.
W.T.Reid. Ordinary Differential Equations, Jo, Wi,Ley and Sons,

New York, 1971
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(For students admitted from 2026- 2027)

Title of the Course LINEAR ALGEBRA

Paper Number CORE 5

Category ore Year I [ Credits [6 [ Course | B2PMACS5
L I Semester Il Code

Instructional Hours Lecture | Tutorial ‘Lab Practice | Total :
per week 5 1 z 6

Pre-requisite

Basic concepts of Lincar Algebra

Objectives of the
Course

1. The objective of this course is to develop a strong
foundation in lincar algebra that provide a basic for
advanced studies not only in mathematics but alse in
other branches like engineering, physics and computers,
etc.

2. Particular attention is given to canonical forms of linear
transformations, diagonalizations of linear
transformations, matrices and determinants.

Course outline

Unit -1

Linear transformations: Linear transformations — Isomorphism
of vector spaces — Representations of linear transformations by
matrices — Linear functionals.

Unit — II
Algebra of polynomials: The algebra of polynomials —
Polynomial ideals - The prime factorization of a polynomial —

Determinant functions.

Unit — 111

Determinants: Permutations and the uniqueness of
determinants — Classical adjoint of a (square) matrix — Inverse of
an invertible matrix using determinants — Characteristic values —

Annihilating polynomials.

Unit=1V

Diagonalization: Invariant subspaces — Simultaneous
triangulations — Simultaneous diagonalization — Direct - sum
decompositions — Invariant direct sums — Primary decomposition

theorem.

Unit-V

The Rational and Jordan forms: Cyclic subspaces —
Cyclic decompositions theorem (Statement only) — Generalized
Cayley — Hamilton theorem - Rational forms — Jordan forms.

Extended Professional
Component (is a part
of internal
component only, Not
to be Included in the

Real life application related to the above topics in various fields.
(To be discussed during the Tutorial hout)
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(For students admitted from 2026. 2027)

Title of the Course

MEASURE THEORY AND INTEGRATION

_Paper Number CORE 6
Category | Core Year | I Credits | 6 Course | B2PMAC6
Code
Semester 11
Instructional Lecture Tutorial Lab Practice | Total
Hours per week
5 ] o 6

Pre-requisite

Real Analysis

Objectives of the
Course

L. To study a basic course in Lebesgue Measure and Integration a
study of incqualities and the LP-spaces.
2. To study signed measures and the Hahn Decomposition theorems,
Fubini’s theorem and Random — Nikodyam theorem.

Course Qutline

UNIT-I :
Measure on the Real Line: Lebesgue Outer Measure —

Measurable Sets — Regularity — Measurable Function — Borel and
Lebesgue Measurability.

UNIT-II :
Integration of Functions of a Real Variable: Integration of Non

- negative Functions — The General Integral — Integration of Series —
Riemann and Lebesgue Integrals.

UNIT-III :
Inequalities and the LP Spaces: The L” spaces — Convex
functions — Jensen’s Inequalities — The Inequalities of Holders and

Minkowski.

UNIT-IV :

Convergence in Measure — Almost Uniform Convergence —
Singed Measures and Hahn Decomposition — The Jordan
Decomposition.

UNIT-V:

Measurability in a Product Space — The Product Measure and
Fubini’s Theorem. The Radon — Nikodym Theorem.

Questions related to the above topics, from various competitive
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Skills acquired from
this course

Knowledge, Problem Solving, Analytical
Competency, Professional Communication and Transferrable Skill

Extended

Professional examinations UPSC / TRB / NET / UGC — CSIR / GATE / TNPSC /

Component (is a | others to be solved
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(For students admitted from 2026- 2027)

mmended G. De Barra, Measure Theory and Integration, Addition-Wesley

Text Publishing Company (1971).

UNITI : Chapter 2 (sections 2.1 to 2.5)

UNIT IT: Chapter 3 (sections 3.1 to 3.4)

UNIT III: Chapter 6 (sections 6.1 to 6.4)

UNIT IV : Chapter 7 (sections 7.1,7.2) &

Chapter 8 (sections 8.1, 8.2)

UNITV : Chapter 10 (sections 10.1, 10.2) &

Chapter 8 (section 8.3)

Reference Book [1] Indcr K. Rana, An Introduction to Mcasurc and Intcgration, Narosa
Publishing House, New Delhi, 1997.

[2] M.E. Munroe, Measure and Integration, Second Edition, Addition
— Wesley Publishing Company, 1971.

[3] P.K.Jain, V.P Gupta, Lebesgue Measure and Integration, New
Age International Pvt. Ltd. Publishers, New Delhi, 1986
(Reprint 2000)

[4] Richard L. Wheeden and Andoni Zygmund, Measure and Integral:
An Introduction to Real Analysis, Marcel Dekker Inc 1977.

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

e-Learning http://www.opensource.org , http://en.wikipedia.org
Source

Course Outcome

Students will be able to

CO1: Discuss the Measure on the Real Line. They will be able to capture the need for
the modern integration theory.

CO2: Analyze the Riemann and Lebesgue Integrals.

CO3: Observe that the idea of Inequalities and the L” Spaces.

CO4: Discuss about the importance of Convergence in Measure and Singed

Measures.
CO5: Apply the Product Measure in Fubini’s theorem and Radon Nikodyn theorem.

Mapping of Cos with Pos and PSOs :

PO POs PSOs

CO 1 2 3 4 5 6 1 2 3
COLES 1 3 2 3 3 3 2 1
co2 | 2 1 3 1 3 3 3 2 1
CO3 3 2 3 | 3 3 5 2 1
CO4 1 2 3 2 3 3 3 2 1
CcOo5 | 3 1 2 3 3 3 3 2 1

Question Paper Pattern
Maximum Marks: 75 Examination Duration: 3 Hours
Part A:10 x 2 =20 (Two Questions from each unit)

Part B:5 x 5 = 25 (Either / Or type — One question from each unit) s
Part C:3 x 10 = 30 (Three out of Five - One question from each unit)
Dr.K. ELANGOVAN
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(For students admitted from 2026- 2027)

[ Title of the Course PARTIAL DIFFERENTIAL EQUATIONS

Pa|!er Number CORE 7

Category | Core Year | I Credits | 6 Course | B2PMAC7

Code

Semester 11

Instructional Lecture Tutorial Lab Practice | Total

Hours per week
5 1 - 6

Pre-requisite UG level Calculus and Partial Differential Equations

Objectives of the | 1.Familiarize the students with the fundamental concepts of Partial
differential equations which will be used as background knowledge

Course
for the specialized courses in any field

2. This course provides an introduction to the study and solution
methods of solving Heat, Wave, Laplace, Diffusion Equations and
Integral Transforms

Course Outline UNIT-I :
First order P.D.E — Curves and Surfaces — Genesis of First order

P.D.E. — Classification of Integrals — Linear Equation of
the First Order.
UNIT-II :
Pfaffian Differential Equations — Compatible Systems — Charpit’s
Method — Jacobi’s Method — Integral surfaces through a given curve.

UNIT-IIT :
Second order P.D.E: 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 a semi — Infinite string - Vibrations of string of
| finite length.

UNITIV :

Vibrations of a string of finite Length (Method of separation of
variables) Laplace‘s Equation : 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.

UNIT-V:
The Dirichlet interior 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 Functions.

Questions related to the above topics, from various competitive examinations

UPSC /TRB /NET / UGC — CSIR / GATE / TNPSC / others to be solved

Extended
Professional
Component (is a
part of internal
component  only,
Not to be included

in the Extemal
Examination

(To be discussed during the Tutorial hour)
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Title of the Course
Il PROGRAMMING IN C++ AND LATEX
Paper Number CORE 8
ategory Core Year | I Credits 6 Course | B2PMACS
Semester Il Code
Instructional Hours Lecture Tutorial Lab Practice Total
Per week 2 ! v 6
El‘e-requisite Basic Knowledge of Numerical Methods and C Language

bjectives of the
Course

Train the students to develop analytical thinking and the study of stability
analysis .Provide the knowledge of C++ language and enable the students
to write object oriented, platform independent and interactive program.

To learn and create Latex file.

Course Qutline

(UNIT I:

Beginning with C++ - Applications of C++ - Simple programs —
Structure of C++program — creating the source file — compiling and linking —
(okens: Expressions and control structures — Keywords — identifiers — Basic
data types — User defined data types — derived data types.

UNIT II:

Declaration of variables — reference variable — Operation in C++ -
Manipulators — Type cast Operator— Expressions and Implicit conversions —
bpératcr overlaadmg Operator precedence — Control structures.

[UNIT III:

Functions in C+ - Introduction — main function — Functions
prototyping — Call by reference — Return by reference — In line function —
Default arguments — Constant arguments — Function over Loading — Friend
and virtual functions

UNIT IV:
LATEX:Introduction — Simple typesetting — Fonts — Type size — The
document —Page style — page numbering — Formatting length — Parts of a

document — Dividing the document- Bibliography.

UNIT V:
Typesetting Mathematics — Basics — Custom commands .

More on Mathematics —Single Equations - Group Equations- Mathematics|
miscellany.- Delimiters — Matrices

ecommended
Text

1. E. Balagurusamy (2018),0bject-Oriented Programming with C++,
TataMcGrawHill, 7thEdition

UNIT I: Chapter 2 (Sec 2.1 — 2.8) & Chapter 3 (Sec 3.1 -3.7)

UNIT II: Chapter 3 (Sec 3.13 - 3.24)

UNIT II: Chapter 4 (Sec 4.1 —4.10)

2. LATEX Tutorials, A PRIMER Indian TEX Users Group, Trivandrum,
dia (2003).
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(For students admitted from 2026- 2027)

Me Books

[.  Robert Lafore (2019), Object Oriented Programming in C-+,
Pearson Education, 4th Edition. 3. Rajesh K.Shukla (2009), Object
Oriented Programming in C++, Wilsey India Pvt. Ltd, 1st Edition.

2. Guide to LATEX, fourth edition, Helmut Kopka, Patrick W.Daly

3. https://www.overleaf.com/learn/latex/Beamer#iReference guide

Course Outcome

Students will be able to :
CO1: Implement numerical methods in computer programming using C++ language.
CO2: Compute solutions of interpolation problems and exhibit the knowledge

of program execution and debugging of C++.

CO3: Apply various methods to solve transcendental and polynomial equations
‘ and illustrate the components of C++ programming.
CO4 ; Apply the knowledge to learn and create Latex file.

COS ; Analyze the Latex commands to large files and evaluate mathematical
derivations and structures using Latex
Mapping of Cos with Pos and PSOs:

PO Pos PSOs

CO 1 2 3 4 5 6 1 2] 3
CO1 3 1 3 3 3 3 2 1
CO2 2 1 3 1 3 3 3 2 1
CO3 3 2 3 1 3 3 3 2 |
CO4 | 2 3 2 3 3 3 ) |
CO5 3 1 2 3 3 3 3 2 1

Question Paper Pattern
Maximum Marks: 75 ExaminationDuration:3Hours

Part A: 10x 2 =20(Two Question from each unit)
Part B :5 x 5 = 25 (Either / Or type — One question from each unit)
Part C: 3x10 =30(Three out of Five —One question from each unit)
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Title of the Course TOPOLOGY
Paper Number CORE 10
Category Core Year | II Credits | 6 Course | B3PMACI10
Code
Semester I
Instructional Lecture Tutorial Lab Practice | Total
Hours per week
5 1 = 6
Pre-requisite Real Analysis

Objectives of the
Course

To study topological spaces, continuous functions, connectedness,
compactness, countability and separation axioms.

Course Qutline

UNIT-I :

Topological spaces : Topological spaces — Basis for a topology — The
order topology — The product topology on X x Y — The subspace
topology — Closed sets and limit points.

UNIT-II ;
Continuous functions: Continuous functions — the product topology —
The metric topology.

UNIT-II :
Connectedness: Connected spaces- connected subspaces of the Real
line — Components and local connectedness.

UNIT-IV :
Compactness : Compact spaces — compact subspaces of the Real line
— Limit Point Compactness — Local Compactness.

UNIT-V:

Countability and Separation Axiom: The Countability
Axioms — The separation Axioms — Normal spaces — The
Urysohn Lemma — The Urysohn metrization Theorem

Extended
Professional
Component (is a
part of internal
component  only,
Not to be included
in the External

Examination
question paper)

Questions related to the above topics, from various competitive
examinations UPSC / TRB / NET / UGC — CSIR / GATE / TNPSC /
others to be solved

(To be discussed during the Tutorial hour)

RAJAM SERFO.I GOVERRMENT COLLEGE (AUTONOMOYS)

Skills acquired from | Knowledge, Problem Solving, Analytical ability, Professional
this coursc Compctency, Professional Communication and Transferrable Skill
\ LS
ant/1 Dr.K. ELAN(EN
@ A ﬁ‘/‘ Head & Associate Professor
e Department of Mathematics

CONTROLLER OF EXAMINATIONS Rajah Serfoji Govt. Col'age 14

THANJAVUR-613 005, Thaniavur © 1.2

TR ,v‘nquq’



(For students admitted from 2026- 2027)

Recommended James R. Munkres, Topology (2" Edition) Pearson Education Pvt.

Text Ltd., Delhi-2002 (Third Indian Reprint)

UNIT-I : Chapter 2 : Sections 12 to 17

UNIT-II : Chapter 2 : Sections 18 to 21 (Omit Section 22)

UNIT-III : Chapter 3 : Sections 23 to 25.

UNIT-IV : Chapter 3 : Sections 26 to 29.

UNIT-V : Chapter 4 : Sections 30 to 34.

Reference Books |1. J. Dugundji,Zopology , Prentice Hall of India, New Delhi, 1975.

2. George F.Sinmons, Introduction lo Topology and Modern Analysis,
McGraw Hill Book Co., 1963

3. I.L. Kelly, General Topology, Van Nostrand, Reinhold Co., New
York

4, LSteen and J.Subhash, Counter Examples in Topology, Holt,
Rinehart and Winston, New York, 1970.

5. S.Willard, General Topology, Addison - Wesley, Mass., 1970

Website and http://mathtorum.org, http://ocw.mit.edu/ocwweb/Mathematics,

e-Learning Source | hitp://www.opensource.otg , http://en.wikipedia.org

Course Outcome

Students will be able to
CO1: Define and illustrate the concept of topological spaces and the basic definitions of
open sets, neighbourhood, interior, exterior, closure and their axioms for defining

topological space.
CO02: Understand continuity, compactness, connectedness, homeomorphism and topological

properties.
CO3: Analyze and apply the topological concepts in Functional Analysis.
CO4: Ability to determine that a given point in a topological space is either a limit
point or not for a given subset of a topological space.
CO5: Develop qualitative tools to characterize connectedness, compactness, second countable,
Hausdorff and develop tools to identify when two are equivalent (homeomorphic).

Mapping of Cos with Pos and PSOs :

PO POs PSOs
CcO 1 L 3 4 5 6 1 D 3
co1 | 3 1 3 2 3 3 3 2 1
co2 | 2 1 3 1 3 3 3 2 1
CcOo3 3 2 3 1 3 3 3 2 1
co4 | | 2 3 0, 3 3 3 2 1
co5 | 3 1 2 3 3 3 g 2 1
pﬂ"/' Question Paper Pattern
M aks: 75 Examination Duration: 3 Hours
Tt 0 o ’
3 grAAP0™R'2 = 20 0 Questions from each unir)
QRN AN . ; DrK. E
T At B:5 x 5 = 25 (Either / Or type — One question from each unit) Head & Ass,;ga o anAN
oeaor

Part C:3 x 10 =30 (Three out of Five - One question from each unit)  Department of Mathemgri~
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Title of the COMPLEX ANALYSIS
Course
Paper CORE 11
Number
Category | Core Year | I Credits |6 Course | B3PMACI11
Code
Semester IIT
Instructional Lecture Tutorial Lab Practice | Total
Hours per week
5 1 - 6

Pre-requisite

UG level Complex Analysis

Objectives of the
Course

To Study Cauchy integral formula, local properties of analytic
functions, general form of Cauchy’s theorem and evaluation of

definite integral and harmonic functions

Course Outline

UNIT-I:

Cauchy’s Integral Formula: The Index of a point with respect to a
closed curve — The Integral formula — Higher derivatives. Local
Properties of analytical Functions:

Removable Singularities-Taylors’s Theorem — Zeros and poles — The
local Mapping — The Maximum Principle.

UNIT-II:

The general form of Cauchy’s Theorem : Chains and cycles- Simple
Continuity - Homology - The General statement of Cauchy’s
Theorem - Proof of Cauchy’s theorem - Locally exact differentials-

Multiply connected regions.

UNIT-I1I:
Evaluation of Definite Integrals and Harmonic Functions:
Evaluation of definite integrals - Definition of Harmonic function and

basic properties - Mean value property - Poisson formula.

UNIT-IV :
Harmonic Functions and Power Series Expansions:
Schwarz theorem - The reflection principle - Weierstrass theorem —

Taylor’s Series — Laurent series .

UNIT-V:
Partial Fractions and Entire Functions: Partial fractions - Infinite

products — Canonical products — Gamma Function- Jensen’s formula —
Hadamard’s Theorem

ot
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(For students admitted from 2026- 2027)

Extended
Professional
Component (is a
part of internal
componcnt only,

Not to be included
in the External
Examination
question paper)

Questions related to the above topics, from various competitive
examinations UPSC / TRB / NET / UGC - CSIR / GATE / TNPSC /

others to be solved

(To be discussed during the Tutorial hour)

Skills acquired from

Knowledge, Problem Solving, Analytical ability, Professional

this course Competency, Professional Communication and Transferrable Skill
Recommended Lars V. Ahlfors, Complex Analysis, (3" edition) McGraw Hill Co.,
Text New York, 1979

UNIT-I: Chapter 4 : Section2:2.1t02.3 &
Chapter 4 : Section 3 : 3.1 to 3.4
UNIT-II: Chapter 4 : Section 4 : 4.1 to 4.7
UNIT-III: Chapter 4 : Section 5:5.3 &
Chapter 4 : Sections 6 : 6.1 to 6.3
UNIT-IV: Chapter 4 : Sections 6: 6.4 and 6.5 &
Chapter 5 : Sections 1: 1.1 to 1.3

UNIT-V: Chapter 5 : Sections 2: 2.1 to 2.4 &
Chapter 5 : Sections 3: 3.1 and 3.2

Reference Books

2. H.A. Presfly, Introduction to complex Analysis, Clarendon Press,
oxford, 1990.

3. J.B. Conway, Functions of one complex variables Springer -
Verlag, International student Edition, Naroser Publishing
Co.1978

4. E. Hille, Analytic function Theory(2 vols.), Gonm& Co, 1959.

5. M.Heins, Complex function Theory, Academic Press, New
York,1968.

Website and

e-Learning Source

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

http://www.opensource.org , http://en.wikipedia.org

Course Outcome

Students will be able to

CO1: Analyze and evaluate local properties of analytical functions and definite integrals.
CO02: Describe the concept of definite integral and harmonic functions.

CO03: Demonstrate the concept of the general form of Cauchy’s theorem

CO04: Develop Taylor and Laurent series .

COS5 Explain the infinite products, canonical products and jensen’s formula .
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(For students admitted from 2026- 2027)

Title of the Course RESEARCH METHODOLOGY
Paper Number CORE 12
Category | Core Year | II Credits | 6 Course | B3PMACI2
Code
Semester III
Instructional Lecture Tutorial Lab Practice | Total
Hours per week :
5 1 - 6

Objectives of the
Course

Objectives of the Course :

This course is to help researchers and students of the science in our
discipline to prepare manuscripts that will have a high probability of
being accepted for publication and of being completely understood
when they are published.

Course Qutline UNIT-I:
Research - Research Process- Research Design
UNIT-II :
Research Problem-Variables and Their Types - Formulation of
Hypothesis
UNIT-III :
Sampling- Tools of Data Collection
UNIT-IV :
Data Analysis- Interpretation of Data - Research Methods
UNIT-V:
Descriptive or Survey Method - Experimental Method-
Research Proposal — Research Report
Recommended 1.RESEARCH METHODOLOGY: TOOLS AND TECHNIQUES Dr.
Text Prabhat Pandey Dr. Meenu Mishra Pandey © Bridge Center, 2015

UNIT-I : Chapter 1,2 and chapter 3

UNIT-II : Chapter 4,5 and Chapter 6
UNIT-III : Chapter 7 and Chapter 8
UNIT-IV : Chapter 9,10 and Chapter 11
UNIT-V : Chapter 12, 13, 14 and Chapter 15

Reference Books

1. Ackoff, Russell L. (1961). The Design of Social Research,
University of Chicago Press: Chicago. 2. Allen, T. Harrell, (1978).
New Methods in Social Research, Praeger Publication: New York.

Website and
e-Learning Source

http://mathforum.org, http://ocw.mit.edu/ocwweb/Mathematics,
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(For students admitted from 2026- 2027)

Recommendeq G.F. Simmons, Introduction to Topology and Modern Analysis,
Text McGraw Hill Education (India)Private Limited, New Delhi, 1963.
UNIT-I : Chapter 9:Sections 46-48
UNIT-IT : Chapter 9:Sections 49-51
UNIT-III : Chapter10:Sections 52-55
UNIT-IV : Chapter 11:Sections 56-59
UNIT-V : Chapter 12:Sections 60-63
Reference Books .. W.Rudin, Functional Analysis, McGraw Hill Education (India)
Private Limited, New Delhi, 1973.
2. B.V. Limaye, Functional Analysis, New Age International,1996.
3. C. Goffman and G. Pedrick, First course in Functional Analysis,
Prentice Hall of India, New Delhi, 1987.
4. E. Kreyszig, Introductory Functional Analysis with Applications,
John Wiley & Sons, New York, 1978.
5. M. Thamban Nair, Functional Analysis, A First course, Prentice
Hall of India, New Delhi, 2002.
Website and http://mathforum.org, http://ocw.mit.edu/ocwweb/Mathematics,
e-Learning Source http://www.opensource.org, http:/en.wikiepedia.org

Course Outcome

Students will be able to

CO1: Understand the Banach spaces and Transformations on Banach Spaces.
CO2: Prove Hahn Banach theorem and open mapping theorem.

CO3: Describe operators and fundamental theorems.

CO4: Validate orthogonal and orthonormal sets.

COS: Analyze and establish the regular and singular elements.

Mapping of Cos with Pos and PSOs :

PO POs PSOs
CcO 1 2 3 4 5 6 | 2, 3
COl1 3 1 4 2 3 3 3 2 1
CcO2 2 1 ) 1 3 3 3 2 1
CcO3 3 2 3 | 3 3 3 2 [
CO4 1 ) 3 2 3 3 3 2 1
CO5 3 1 2 3 3 3 3 2 1
Question Paper Pattern
Maximum Marks: 75 Examination Duration: 3 Hours
Part A:10 x 2 = 20 (Two Questions from each unit)
Part B:5 x 5 = 25 (Either / Or type — One question from each unit)
Part C:3 x 10 = 30 (Three out of Five - One question from each unit) \& ~
DrK. EL@OVAN
T Head & Associate Profassor
. ofnk” Department of Mathematios
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(For students admitted from 2026- 2027)

e
Title of the Course

ADVANCED NUMERICAL ANALYSIS

 Paper Number CORE 14
Category | Core Year | II Credits |6 Course | B4APMACI14
Code
Semester v
Instructional Lecture Tutorial Lab Practice | Total
Hours , per week
5 1 - 6

Pre-requisite

Numerical Analysis

Objectives of the
Course

1.To know the theory behind various numerical methods
2.To apply these methods to solve mathematical problems

Course Outline

UNIT-I :

Tteration methods based on a second degree Equations
- Muller method — Chebyshev method — Polynomial Equations — Birge
- Vieta method — Bairstow method — Graffe’s root

Squaring method .

UNIT - 1I:
System of Linear Algebraic Equations and Eigen value

problems - Direct method — Triangularization method — Cholesky
method — Partition method — Iteration methods: Jacobi iteration
method — Gauss- Seidal iteration method — Successive Over
Relaxation (SOR) method — Eigen values and Eigen vectors —

Bounds on Eigen values.

UNIT-III:
Interpolation and Approximation - Hermite interpolation —

Piccewise and Spline interpolation. Bivariate interpolation —
Lagrange Bivariate interpolation— Newton’s bivariate interpolation
for equispaced points Least squares approximation - Gram-Schmidt

Orthoganalization process.

UNIT-IV:
Numerical Differentiation - Method based on interpolation —

Methods based on finite differences - Length — Extrapolation
methods — Numerical integration — Romberg integration.

UNIT-V:
Ordinary Differential Equations: Numerical methods —

Euler’s method - Backward Euler’s method — Mid-point Euler’s
method — Simple step methods — Runge kutta methods.

Extended
Professional
Component (is 2
part of internal
component only,
Not to be included
in the External
Examination

question paper)

Questions related to the above topics, from various competitive
examinations UPSC / TRB / NET / UGC — CSIR / GATE / TNPSC /

Dr.K. ELA;EIG

others to be solved

(To be discussed during the Tutorial hour)
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Skills acquired from
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Knowledge, Problem Solving, Analytical ability, Professional

Competency, Professional Communication and Transferrable Skill
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(For students admitted from 2026- 2027)

Recommended M.K. Jain,S.R.K. Iyengar,R.K.Jain, Advanced Numerical Methods,
Text New Age International Limited Publishers by 2009. (Fifth Edition)

UNITI : Chapter 2 (Sec2.4-2.9)

UNIT I1: Chapter 3 (Sec3.2-3.5& 3.6)

UNIT II: Chapterd4 (Sec 4.5-4.7,4.9)

UNIT IV: Chapter5 (Sec 5.2, 5.4, 5.10)

UNIT V : Chapter 6 (Sec 6.3, 6.4)

S.C. Chapra, and P.C. Raymond, Numerical Methods for
Engineers, Tata McGraw Hill, New Delhi (2000).

Website and http://mathforum.org, hltp://ocw.mit.cdu/ocwweb/Mathemalics,
hitp://Wwww.opensource.org, http://en.wikiepedia.org

Reference Book

e-Learning Source

Course Outcome

Students will be able to

CO1: Solve algebraic and transcendental equations using various methods and study
The rate of convergence of those problems

CO2: Solve System of Lincar Algebraic cquations using dircct methods.

CO3: Solve algebraic equations and differential equations using the techniques of
Interpolation like Lagrange and Hermite Interpolation etc.

CO4: Perform Numerical Differentiation by interpolation methods.

CO5: Find the numerical value of the derivative of various functions using Euler’s

and Runge kutta methods.
Mapping of Cos with Pos and PSOs :

PO POs PSOs
col B iR v [ [ o el A
co1 | 3 1 3 2 3 3 3 2 1
co2 D 1 3 1 3 3 3 2 1
CO3 3 2 3 1 3 3 3 2 1
coln Rl E R EB EE ) 1
o5 CE N s e R
Question Paper Pattern
Maximum Marks: 75 Examination Duration: 3 Hours
Part A:10 x 2 = 20 (Two Questions from each unit)
Part B:5 x 5 = 25 (Either / Or type — One question from each unit)
Part C:3 x 10 =30 (Three out of Five - One question from each unit) \ o
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(For students admitted from 2026.- 2027)

Title of the Course MATHEMATICAL PROGRAMMING

Paper Number ECIA

Category | EC Year I |Credits |6 | Course | BPMAECA
Semester | Code

Instructional Hours | Lecture Tutorial Lab Practice | Total

per week 5 1 - 6

Objectives of the
Course

To create an engineering design methodology using a mathematical
formulation of a design problem to support selection of the optimal
design among alternatives.

Course outline

Unit - I:

Primal — dual pair in matrix form — Duality theorems —
Complementary Slackness theorem (Statement only)
— Dual Simplex method.

Unit - I1: ;
Games without saddle points — Mixed strategies — Graphic
solution 2 x n and m x 2 Games — Dominance property — Arithmetic

method for n x n Games .

Unit — I1I1: :
Inventory control —Types of Inventories —Cost associated with

inventories — The Concept of EOQ-Deterministic Inventory
Problems with No Shortages

Unit=1V:
Deterministic Inventory Problem with Shortages -
EOQ problem with price break — Multi item deterministic problems.

Unit-V:
Formulating Non linear Programming problem — General Non
linear Programming problem - Constrained Optimization with equal

constraints

Recommended Text

Operations Research by Kanti Swarup, P K .Gupta and Manmohan —
Sultan Chand & Sons Educational publishers New Delhi.

Unit — I : Chapter 5 (Sec.5.3 — 5.6 & Sec 5.9)

Unit —II : Chapter 17 (Sec 17.5—17.8)

Unit — II : Chapter 19 (Sec 19.1 —19.2, 19.6, & 19.9 —19.10)
Unit — IV : Chapter 19 (Seéc 19.11 - 19.13)

Unit — V : Chapter 27 (Sec 27.1 —27.4)

Reference Books

1.Kamdy A. Taha, Operations Research, Macmillan Publishing
Company, 4th Edition.

2.Prem Kumar Gupta and D.S. Hira, Operations Research: An
Introdiiction, S. Chand & Company Lid, New Delhi (2004)

Website and
e-Learning Source

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

RAJAH SERFOJI GOVERNMENT CULLEGE IAUTDNUMUUS;

TN b=t R

Head & Associate Professor
Department of Mathematics

r\. l/ =1 AN
P i)
unwo)/
ROLLE F EXAMINATIONS

THANJAVUR.E12 Thanjavur - 613005

Rajah Serfoji Govt. College (Autonomout






(For students admitted from 2026- 2027)

itle of the Course THEORY OF NUMBERS
Paper Number EC1B
Category | EC Year I redits | 6 Course | BPMAECB
Code
Semester 1
Instructional Hours | Lecture Tutorial Lab Practice | Total
per week 5 1 - 6

Objectives of the
Course

1. To expose the students to the fascination, facts and touch in

the world of numbers.
2. To highlight some of the Applications of the Theory of

INumbers.

Course Qutline

Teuls:
undamentals of Congruence’s: Basic properties of Congruence’s —
Residue Systems — Solving Congruence’s: Linear Congruence’s — The
Theorems of Fermat and Wilson Revisited.
UNIT II :
The Chinese Remainder Theorem — Polynomial Congruence’s.
Arithmetic functions: Combinatorial study of ® (n) — Formulae for d (n)
and o (n) — Multiplicative Arithmetic functions — The mobius Inversion
formula.
'UNIT III :
Quadratic Residues: Euler’s criterion — The Legendre symbol — The
Quadratic reciprocity law — Applications of the Quadratic
reciprocity law.
UNITIV:
Sums of Squares: sums of two squares — Sums of Four Squares —
Flementary Partition theory: Graphical representation — Euler’s partition
theorem — Searching for partition identities.

{UNIT V:
Partition Generating Function: Infinite products as Generating

functions —Identities between infinite series and Products. Partitions
Identities : History and Introduction — Euler’s Pentagonal number

theorem.

Extended
Professiona]
Component(is a part
of internal component
only ,Not to be
included in the
External Examination
lquestion paper)

Questions related to the above topics, from various competitive
examinations UPSC / TRB / NET / UGC — CSIR / GATE / TNPSC /
others to be solved

(To be discussed during the Tutorial hour)

[Recommended Text

4/

c\(ﬁ\ﬁ

[1] George E. Andrews, Number theory, Dover Publication,

York, Reprint 2013.

I : Chapter 4 (sections 4.1, 4.2) and
Chapte5 (sections 5.1, 5.2)
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(For students admitted from 2026- 2027)

UNIT II: Chapter 5 (sections 5.3,5.4) and
Chapter 6(sections 6.1 to 6.4)
UNIT III : Chapter 9 (sections 9.1 to 9.4)
UNIT IV : Chapters 11 and 12
UNIT V :Chapter 13 and Chapter 14 (sections14.1, 14.2)
IReference Books [1] Dr. Sudhir Pundir and Dr. Rimple Pundir, Theory of Numbers, First]
Edition,
Pragasiprakashan Publications, 2006.
[2] Gareth A. Jones and J. Mary Jones, Elementary Number Theory,
Springer Verlag,
Indian Reprint, 2005.
3] David M. Burton, Elementary Number theory,6lh edition, McGraw|

Hill, 2007. _
[4] J. William, Fundamentals of Number Theory, Leveque, Addison-

Wesley
Publishing Company, Phillipines, 1977.
'Website and http://mathforum.org, http://ocw.mit.edu/ocwweb/Mathematics,
&Lear@géource

Course Outcome
Students will be able to
CO1: Basic properties of congruence’s and solving congruence’s.
CO2: Basic properties of congruence’s and solving congruence’s.
CO3: Identify the Legendre symbol and applications of the quadratic reciprocity law.
CO4: Evaluate the Sums of Squares and elementary parttition theory.
CO5: Discuss the Partition generating function and partitions identities.
Mapping of Cos with Pos and PSOs:

PO POs PSOs
CcO 1 2 3 4 5 6 1 2 3
Ccol1 3 l 3 2 3 3 3 2 1
Cco2 2 1 3 1 3 3 3 2 |
C03 3 2 3 1 3 3 3 2 1
CO4 1 2 3 2 3 3 3 2 1
CO5 B 1 2 3 3 3 3 2 1
Question Paper Pattern
Maximum Marks: 75 Examination Duration: 3Hours

Part A:10 x 2= 20 (Two Questions from each unit)
Part B:5 x 5= 25 (Either / Or type — One question from each unit)

PartC:3x10= 30 (Three out of Five — One question from each unit)
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(For students admitted from 2026- 2027)

itle of the Course MATLAB
‘Paper Number ECIC
Category | EC Year |[[ redits | 6 Course | BPMAECC
Code
Semester |l
Instructional Hours | Lecture Tutorial Lab Practice | Total
per week 5 1 o 6
Objectives of the To develop the practical skills to solve Mathematical problems
Course using MATLAB.

To enable the students to learn many of MATLAB commands

and how to use them in programming.

Course Outline

Unit I:
Introduction — Basics of MATLAB, Input — Output, File types —

Platform dependence — General commands.

Unit IT:
Interactive Computation: Matrices and Vectors — Matrix and

Array operations — Creating and Using Inline functions — Using
Built-in Functions and On-line Help — Saving and loading data —

Plotting simple graphs.

Unit III:
Programming in MATLAB: Scripts and Functions — Script files

— Functions files-Language specific features — Advanced Data

objects.

Unit I'V:
Applications — Linear Algebra — Curve fitting and Interpolation

— Data analysis and Statistics — Numeérical Integration — Ordinary
differential equations — Nonlinear Algebraic Equations.

Unit V:
Graphics:Basic2-DPlots—Using sub plot to Layout multiple graphs -

3 — D Plots— Handle Graphics — Saving and printing Graphs — Errors.

Extended
Professional
Component(is a part
of internal component
only ,Not to bc
Ecluded in the
xternal Examination
question paper)

Questions related to the above topics, from various competitive
examinations UPSC / TRB / NET / UGC — CSIR / GATE / TNPSC /

others to be solved

(To be discussed during the Tutorial hour)

ecommended Text

i

Rudra Pratap, Getting Started with MATLAB — A Quick Introduction

T I: Chapter I (1.1 - 1.6)
T II: Chapter III (3.1 - 3.5)

i m IV: Chapter IV (4.1 — 4.4)
S et V: Chapter V (5.1 - 5.3)

for Scientists and Engineers, Oxford University Press, 2003.

[UNIT 111 : Chapter III (3.6-3.8)
 DrK. ELANGQ
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(For students admitted from 2026~ 2027)

Title of the Course

PROGRAMMING IN C++ AND LATEX - LAB

Paper Number EC2D

Category | EC Year | | Credits | 6 Course | BPMAECD
Semester I Code

Instructional Lecture Tutorial Lab Practice | Total

Hours per week 6 6

Objectives of the
Course

To Understand fundamental programming concepts of C++ and Latc_x
&observe basic programming concepts and packages for data analysis.

Course Qutline

1 Write a function in C++ to generate a Fibonacci Series o fn’

Number.

2, Develop a program in C++ for finding the largest of any
three given numbers using Macro Definition.

34 How to find the nCyvalue which returns the factorial of a
given number using the function call in the expression?

4. Write a program in CH++ using function overloading to

read two matrices of different data such as integers and floating —
point numbers. Find out the sum of the above two matrices
separately and display the total sum of these arrays individually.

58 Write an object — oriented program in C++ to read an
integer number and find the sum of the all digits until it reduces to a
single digit using constructor, destructor, default constructor and
inline member functions.

6. Develop a program in C++ to add two complex numbers

and display all the three number.

7/ Use operator overloading write a program in CH++ to
demonstrate function by students result.

8. Create a Latex document for the given Mathematical
Expression.

9. Create a Latex document that contains the following:
Title — Author’s name —Abstract — Introduction— Sections — Tables

and Bibliography.

10. Construct a Latex document using sums, integrals and limits.

Maximum Marks: 75

Question Paper Pattern
Examination Duration;3 Hours

Answer All The Questions

S = | SMarks
225 = 50Marks ~
Record = 5 Marks \\%
Yivayocouat © DrK. E VAN
Head & Associate Profassor
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(For students admitted from 2026-2027)

itle of the Course DIFFERENTIAL GEOMETRY
Paper Number EC3H
Category [EC Year | II Credits 6 Course | BPMAECH
Code
Semester I
nstructional Hours | Lecture Tutorial Lab Practice | Total
Per week
5 1 -- 6

Pre-requisite

Linear Algebra concepts and Calculus

Ebjecﬁves of the | This course introduces space curves and their intrinsic properties of a
ourse surfaceandgeodesics.Furtherﬂlenon—intrinsicpropertiesofsu:faceand the
differential geometry of surfaces are explored
TCourse Outline UNIT-I:
Space curves: Definition of a space curve—Arc length— tangent — normal
and bi-normal — curvature and torsion .
UNIT-II :
Intrinsic properties of a surface: Content between curves and surfaces
— tangent surface -involutes and evolutes — Intrinsic equations —
Fundamental Existence Theorem for space curves - Helies
UNIT-III :
Intrinsie properties of a surface: Definition of a surface — curves on a
surface — Surface of revolution — Helicoiids — Metric.
Unit IV:
Direction coefficients — families of curves — Isometric correspondence —
Intrinsic properties.
UNIT-V :
sGeodesics: Geodesics — Canonical geodesic equations — Normal
property of geodesics- Existence Theorems - Geodesic parallels —
Geodesics curvature- Gauss- Bonnet Theorem — Gaussian curvature-
surface of constant curvature.
Extended Professional | Questions related to the above topics, from various competitive
Component  (is a examinations UPSC / TRB / NET / UGC — CSIR / GATE / TNPSC /
part of internal | others to be solved
e onen oo (To be discussed during the Tutorial h
Not to be included in it e L)
the External
Examination question
aper)
Skills acquired from | Knowledge, Problem Solving, Analytical ability, Professional
this course Competency, Professional Communication and Transferrable Skill

UNIT-I: Chapter I : Sectionsl1 to 5.
UNIT-II: Chapter I: Sections6 to 9.

\&} .

o

(‘)
5 T-II1: Chapter II: i = ¢
93 = UNIT-III apter II Sect.mnsl to 5. / DrK.E AVAN
P UNIT-IV: Chapter II: Sectionsé6 to 9. Head & Associate Profasani
el UNIT-V: Chapter II :Sections 10 to 18. Department of MatHsmatics
& Rajah Sarfoji Govt. Collage (Autar
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(For students admitted from 2026- 2027)

Recommended Text | T.J. Willmore, An Introduction to Differential Geomelry, Oxford
University Press,(17" Impression) New Delhi 2002. (Indian Print)

Struik, D.T. Lectures on Classical Differential Geometry, Addison =

Wesley, Mass. 1950.

2. Kobayashi.S.and Nomizu.K. Foundations of Differential
Geometry, Inter science Publishers, 1963.

3. Wilhelm Klingenberg:A course in Differential Geometry, Graduate

Texts in Mathematics, Springer-Verlag 1978.

4. 1.A.Thorpe Elementary topics in Differential Geometry,Under-
graduate Texts in Mathematics, Springer - Verlag 1979.
'Website and http://mathforum.org, http://ocw.mit.eduw/ocwweb/Mathematics,

—

[Referencc Books

e-Learning Source http://www.opensource.org, www.physicsforum.com

Course Qutcome
Students will be able to

CO1:Explain space curves, Curves between surfaces, metrics on a surface, fundamental form
of a surface and Geodesics.

CO2:Evaluate these concepts with related examples.

CO03:Compose problems on geodesics.

CO04:Recognize applicability of developable.
CO5:Construct and analyze the problems on curvature and minimal surfaces.

Mapping of Cos with Pos and PSOs:

PO POs PSOs

CcO 1 2 3 4 5 6 1 2 3

Co1 3 1 3 2 3 3 3 2 1

% P (B [ s ey 7 ey e 5 I

CO3 3 2 3 1 3 8 3 2 1

CO4 1 2 3 2 3 3 3 2 1

CO5 3 1 7 3 3 3 3 7) 1

Question Paper Pattern
Maximum Marks: 75 Examination Duration:3Hours
Part A:10x 2 =20(Two Questions from each unit)
Part B:5 x 5 = 25 (Either / Or type — One question from each unit)
Part C:3x10=30(Three out of Five - One question from each unit)
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(For students admitted from 2026- 2027)

Title of the Course MATHEMATICAL STATISTICS
Paper EC3I
Number
Category EC Year 11 Credits 6 Course | BPMAECI
Code
Semester [11
Instructional Lecture utorial Lab Practice | Total
Hours per week 5 1 - 6

Objectives of the
Course

To study probability mass/density functions, mathematical
expectations, moment generating functions, marginal and
conditional distributions, some special distributions, limiting
distribution and the Central Limit Theorem. The basic knowledge
on statistics at UG level. After completing this course, the student
will be able to understand mathematical expectations, marginal and
conditional distributions, the gamma and chi-square distributions,
the t & F distributions and their applications, moment generating
function technique and the Central Limit Theorem.

Course Outline

UNITI:

The probability function — Random variables — Probability density
function — Distribution function — Mathematical expectation — Special
Mathematical Expectations — Chebyshev’s Inequality.

[UNIT II:

Conditional probability — Marginal and conditional distributions.
Some special distributions: The Binomial, Trinomial and Multinomial
distributions—The Poisson distribution

UNIT III:

The Gamma and Chi-Square Distributions The Normal
distribution- Distributions of functions of random variables - Sampling
theory — Transformations of variables of the discrete type.
UNITIV: O

The, t and F distributions - Distributions of order
statistics- The moment lgenerating tunction technique. The

istributions of X and nS2/2.

IT V:

Limiting distributions -Limiting moment generating
functions — The Central limit theorem— Some theorems on
limiting distributions.

Extended Questions related to the above topics, from various competitive
IProfessional examinations UPSC / TRB / NET / UGC - CSIR / GATE / TNPSC / others
Component(is a to be solved
part of internal : g ;
component only (To be discussed during the Tutorial hour)
,Not to be included o
in the External @-«’
IExamination
question paper) e /“ DrK. EL@OVAN
[\ prer #7 1ate Professor
cOfiTRo ST Department of p
i ITUSITERTls o semn o e

;
E
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(For students admitted from 2026- 2027)

Title of the Course FUZZY SETS AND THEIR APPLICATIONS
Paper Number EC4J
Category | EC Year | II Credits | 6 Course | BPMAECJ
Code
Semester IV
Instructional Lecture Tutorial Lab Practice Total
Hours per week
5 1 = 6
Pre-requisite Basics of Set Theory concepts
Objectives of the This course introduces advanced topics in Linear and non-linear
Course Programming

Course Outline Unit I

Fuzzy sets: Fuzzy sets — Basic types — Basic concepts -
Characteristics — Significance of the paradigm shift — Additional
properties of o - Cuts

Unit IT

Fuzzy Sets Versus CRISP Sets: Representation of Fuzzy sets —
Extension principle of Fuzzy sets — Operation on Fuzzy Sets — Types
of Operation — Fuzzy complements.

Unit ITT

Operations on Fuzzy Sets: Fuzzy intersection — t-norms, Fuzzy
unions — t conorms — Combinations of operations —Aggregation
operations.

Unit IV
Fuzzy Arithmetic: Fuzzy numbers — Linguistic variables —
Arithmetic operation on intervals — Lattice of Fuzzy numbers

Unit V

Constructing Fuzzy Sets: Methods of construction: An overview —

Direct methods with one expert — Direct method with multiple experts

— indirect method with multiple experts and one expert—Construction
from sample data.

Extended
Professional

omponent (is a : } : i
gart * i int(ema[ Questions related to the above topics, from various competitive

component only, examinations UPSC / TRB / NET / UGC — CSIR / GATE / TNPSC /

Not to be included | others to_be solved .
in the External | (To be discussed during the Tutorial hour)
Examination B

question paper)
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(For students admitted from 2026- 2027)

Skills acquired

P e s Knowledge, Problem Solving, Analytical ability, Professional

Competency, Professional Communication and Transferrable Skill

Recommended G.J. Klir, and Bo Yuan, Fuzzy Sets and fuzzy Logic: Theory and
Text Applications, Prentice Hall of India Ltd., New Delhi, 2005.

Unit I : (Chapter 1: Sections 1.3 to 1.5 and Chapter 2: Sections
2.1)

Unit II: (Chapter 2: Sections 2.2 to 2.3 and Chapter 3: Sections
3.1to03.2)

Unit III : (Chapter 3: Sections 3.3 to 3.6)

Unit IV : (Chapter 4: Sections 4.1 to 4.4)

Unit V : (Chapter 10: Sections 10.1 to 10.7)

Reference 1. H.J.Zimmermann, Fuzzy Set Theory and its Applications,
Books Allied Publishers, Chennai, 1996.
2. A. Kaufman, Introduction to the Theory of Fuzzy Subsets,
Academic Press, New York, 1975.
3. V. Novak, Fuzzy Sets and Their Applications, Adam Hilger,
Bristol, 1969.

Website and http://mathforum.org
e-Learning Source | http://ocw.mit.edu/ocwweb/Mathematics

Course Outcome

Students will be able to

CO1: learn the basic concepts of fuzzy sets and characters.

CO2: understand the fuzzy set by compare it with crisp set and basic operations of fuzzy.
CO3: gain sound knowledge about set operations.

CO4:; analyze the fuzzy arithmetic.

CO5: enlightened to construct the fuzzy sets with multiple experts.

Mapping of Cos with Pos and PSOs :

PO POs PSOs
cO 1 2 3 4 5) 6 1 2 3
Cco1 3 3 3 3 3 3 3 3 3
CcO2 2 2 2 1 2 2 3 7) 3
CcO3 3 3 3 2 3] 3 3 3 3
CO4 ) | 3 3 3 3 5) 2, 3
CO5 3 2 3 3 % 3 3 3 3
Question Paper Pattern
Maximum Marks: 75 Examination Duration: 3 Hours
Part A: 10 x 2 = 20 (Two Questions from each unit)
Part B: 5 x 5 = 25 (Either / Or type — One question from each unit) X%\-‘/
Part C: 3 x 10 = 30 (Three out of Five - One question from each unit) DrK. E VAN
Head & Associate Profassi
At/ Department of Mathamatic
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(For students admitted from 2026- 2027)

Title of the Course RANDOM PROCESS
lPaper Number EC4L
Category | EC Year I [Credits |6 Course | BPMAECL
Code
Semester IV
Instructional Hours | Lecture Tutorial Lab Practice | Total
per week 5 1 i 6
Objectives of the 1. Probability Rules: Teach basic axioms, set theory, and
Course discrete/continuous random variables.

2. Multiple Variables: Explain joint distributions, expected values,
and moments.

3. Spectral Analysis: Estimate power spectral density and
autocorrelation functions.

Course Outline UNIT I;

Random Variables: Discrete and continuous random variables
— Probability Function — Probability Density Function — Cumulative
Distribution Function (cdf) —Properties of edf F(x) — Special
Distribution — Discrete Distribution — Continuous Distribution.
UNIT II:

Two-Dimensional Random Variables —Probability Function of
(X,Y) — Joint Probability Density Function — Properties of F(x,y) -
Marginal and conditional distributions — Independent RVs —
Random Vectors -Functions of Random Variables: Function of One
Random Variable — One Function of Two Random Variables - Two
IFunctions of Two Random Variables.

UNIT III:

Random Processes: Classification of Random Process =
Methods of Description of Random Process — Special Classes of
Random Process -Stationary —Analytical Representation of Random
Process —Auto-correlation and Cross-Correlation Function and its

Properties.

UNIT IV:

Ergodicity — Mean-Ergodic Process — Mean-Ergodic Theorem —
Correlation Ergodic Process — Distribution Ergodic Process — Power Spectral
Density function — Properties of Power Spectral Density function— Systems in
the form of Convolution — Unit Impulse Response of the System — Properties.

UNIT V:

Special Random Process: Poisson Process — Probability Law
for the Poisson Process {X(t)} — Second order Probability Function
of a Homogeneous Poisson Process - Mean and Autocorrelation of
Poisson Process — Properties of Poisson Process — Markov Process —
Markov Chain — Classification of States of a Markov Chain.

Extended Questions related to the above topics, from various compe%itié‘—% ,g
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