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THIAGARAJAR COLLEGE, MADURAI-9

(Re-Accredited with ‘A’ Grade by NAAC)
POST GRADUATE & RESEARCH DEPARTMENT OF MATHEMATICS

(For those who join in 2017 and after)
B.Sc. Mathematics

COURSE STRUCTURE
Semester — |
Contact | Credits | Total No. | Max. Max. | Total
Course | Code No Subject Hours / of Hours | Marks | Marks
Week Allotted CA SE
Part I - Ikkala Ilakkiyam 6 3 90 25 75 100
: P111
Tamil
Part Il - P11 Communicative 6 3 90 25 75 100
English English - |
Core 1 MM11 Differential Calculus 4 75 25 75 100
Core 2 Theory of Equations 5 75 25 75 100
MM12 i
and Trigonometry
Allied AC11 General Chemistry - | 4 4 60 25 75 100
Allied Lab | ACL11 Chemistry Lab 2 30
AECC Environmental 2 30 15 35 50
ES .
Studies
TOTAL 30 21
Semester — 11
Contact | Credits | Total Max. Max. | Total
Course Code No Subject Hours / No. of Marks | Marks
Week Hours CA SE
Allotted
Part | Tamil | p1oq Tamil 6 3 90 25 75 100
Part 1l English 6 3 90 25 75 100
English P22l
Core 3 MM21 Integral Calculus 5 4 75 25 75 100
Core 4 MM22 Differential Equations 5 5 75 25 75 100
and its Applications
Allied (C)- AC21 Chemistry 4 4 60 25 75 100
1
Allied (C)- Chemistry Lab 2 2 30 40 60 100
1 Lab ACL21
AECC MAEC21 | Quantitative Aptitude 2 2 30 15 35 50
TOTAL 30 23
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Semester — 111

Contact | Credits | Total Max. | Max. | Total
Course Code No Subject Hours/ No. of Mark | Mark
Week Hours sCA | sSE
Allotted
Part | Tamil | p131 Tamil 6 3 90 25 75 100
Part !I P31 English 6 3 90 25 75 100
English
Core 5 Analytical Geometry 4 4 60 25 75 100
MM31 of 3D and Vector
Calculus
Core 6 MM32 Programming in C 4 4 60 25 75 100
Core Lab 1 MML31 i;obgrammlng inC 2 1 30 15 35 50
Allied (P)-2 | AP31 Physics 4 4 60 25 75 100
ﬁ;lt;ed (P)-2 APL31 Physics Lab 2 1 30
Non Major MNME3 | Mathematical Logic 2 2 30 15 35 50
Elective 1
TOTAL 30 22
Semester — 1V
Contact | Credits | Total Max. | Max. | Total
Course Code No Subject Hours / No. of | Marks | Marks
Week Hours CA SE
Allotted
Part | Tamil | p141 Tamil 6 3 90 25 75 100
Part !I P41 English 6 3 90 25 75 100
English
Core 7 MM41 Seq_uences and 4 4 60 25 75 100
Series
Core 8 Numerical 4 4 60 25 75 100
MMa2 Methods
Core Lab 2 Numerical 2 1 30 15 35 50
MML41 Methods Lab
,26\Illed (P)- AP41 Physics 4 4 60 25 75 100
Allied (P)- APLAL Physics Lab 2 1 30 40 60 100
2 Lab
SEC A-Theory of 2 2 30 15 35 50
Numbers/B-
MSECAL Statistical Test of
Significance
TOTAL 30 22
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Semester — V

Contact | Credits | Total Max. | Max. | Total
No. of | Marks | Marks
Course Code No Subiject Hours / Hours CA SE
Week Allotted
Core 9 MM51 Abstract 6 5 90 25 75 100
Algebra
Core 10 MM52 Real Analysis 90 25 75 100
Core 11 MM53 Statistics 60 25 75 100
Core 12 MM54 Operations 75 25 75 100
Research - |
Core Mechanics/ 5 5 75 25 75 100
Elective | EMMS51 | Combinatorics/
Cryptography
Non Major Mathematical 2 2 30 15 35 50
Elective MNME51 Aptltute_f_or
Competitive
Examinations
Value Value Education 2 1 30 15 35 50
. VE
Education
Self Study Soft Skills - 100 100
Paper
TOTAL 30 26
Self Study Paper* 05 Credits (extra)
Semester — VI
Contact | Credits | Total Max. | Max. | Total
Course Code No Subject Hours / No. of | Marks | Marks
Week Hours CA SE
Allotted
Core 13 MM61 Complex Analysis 6 5 90 25 75 100
Core 14 MM62 Linear Algebra 6 5 75 25 75 100
Core 15 MM®63 Graph Theory 6 4 75 25 75 100
Core 16 MM64 Operations 5 4 90 25 75 100
Research — 11
Core Stochastic 5 5 60 25 75 100
Elective 2 Processes/ Fuzzy
EMMé1 Sets/ Computer
Algorithms
SEC C-Web Designing 2 2 30 15 35 50
with HTMLL-
MSEC61 Practical/D-Theory
of Lattices
Part V 1 100 100
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TOTAL

30

26

TOTAL CREDITS FOR SEMESTERS 1 to VI

140
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SEC (2 Hours / week)

1) Theory of Numbers

2) Statistical Test of Significance

3) Web Designing with HTML — Practical

4) Theory of Lattices

5) Mathematical Logic(NME)

6) Mathematical Aptitude for competitive Examinations(NME)

Core Electives for Semester V

1) Mechanics
2) Combinatorics

3) Cryptography

Core Electives for Semester VI
1) Stochastic Processes
2) Fuzzy sets

3) Computer Algorithms
4) Management Accounting

Self study paper:
Offered by Placement Cell

Curriculum Credits

Part | & II 24 Credits
Core 73 Credits
Core Elective 10 Credits
Allied 20 Credits
AECC 04 Credits
Value Education 01 Credits
Skill Based Elective 04 Credits
Non Major Elective 04 Credits
Total (140) Credits
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(Alded & SF)



Thiagarajar College, Madurai -09 (Academic Council, June 2017 Page 9 of 119



THIAGARAJAR COLLEGE, MADURAI-9
(Re-Accredited with ‘A’ Grade by NAAC)
POST GRADUATE & RESEARCH DEPARTMENT OF MATHEMATICS

(For those who join in 2017 and after)

Course

Class

Semester

Sub. Code

Title of the Paper

Core
| Year

MM11

: Differential Calculus

Int. Marks 125
Ext. Marks :75
Max. Marks  :100
Hours / week 5
Credits 4

Course Outcome: On the successful completion of the course, students will be able to
1. Understand the basic concepts of differentiation and partial differentiation
2. Develop problem solving skills using derivatives and partial derivatives

Unit - |

(18 Hours)

Differentiability - Algebra of derivatives — Derivatives of standard functions - The
Chain rule for differentiation - Differentiation of inverse function — n derivative of some

standard functions.
Unit - 11

Leibnitz's theorem — Partial differentiation.

Curvature - Evolute - Envelope.

Polar curves —Jacobians — Multiple point.

Unit - 111
Unit- IV
Unit-V

(15 Hours)
(15 Hours)
(15 Hours)

(12 Hours)

Asymptotes - Methods of finding asymptotes for the curve y = f(x) - Method of
finding asymptotes for the curve f(x, y)= 0 — Asymptotes of polar cures.
Text Book:Arumugam and Issac, 2014, Calculus,New Gamma publishing House

Unit | Chapter/section

I Part—1:2(2.1-2.5, 2.12)
I Part — 1 : 2(2.13 - 2.14)

i Part—1:3(3.4-3.6)

IV | Part—1:3(3.2, 3.9, 3.10)
\/ Part —1:3(3.11)

Reference Books:

1) Vittal, P.R. and Malini. V., 2012, Calculus, Third Edition, Margham Publications.
2) Tom M. Apostal,2007, Calculus — Vol. I, Wiley Student publication.
3) Shanti Narayan,2002, Differential Calculus, 14" Edition, S. Chand and Company

Ltd.
Course designers:

1) Dr. G. Prabakaran
2) Mrs. R.Latha
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THIAGARAJAR COLLEGE, MADURAI- 9
(Re-Accredited with ‘A’ Grade by NAAC)
POST GRADUATE & RESEARCH DEPARTMENT OF MATHEMATICS

(For those who join in 2017 and after)

Course : Core Int. Marks 25
Class | Year Ext. Marks  :75
Semester 1 Max.Marks : 100
Sub. Code : MM12 Hours / week :5
Title of the Paper : Theory of Equations and Trigonometry Credits 5

Course Outcomes:  On the successful completion of the course, students will be able to

1. Understand various methods of solving equations
2. Analyze the nature of the roots of the equations
3. Explore trigonometry as a tool in solving problems

Unit - | (15 Hours)

Relations between the roots and coefficients of equations — Symmetric function of the
roots — Sum of the powers of the roots of an equation — Newton’s theorem on the sum of the
powers of the roots.

Unit - 11 (15 Hours)

Transformations of equations — Reciprocal equation — To increase or decrease the
roots of a given equation by a given quantity — Form of the guotient and remainder when a
polynomial is divided by a binomial — Removal of terms.

Unit -111 (15 Hours)

Descartes’ Rule of signs — Rolles’ Theorem — Strum’s Theorem — Horner’s Method —
General Solution of the Cubic equations(Cardon’s method and Trigonometrical method) —
Solution of biquadratic equations.

Unit -1V (15 Hours)
Applications of De Moivre’s theorem: Expression for sinn@, cosng and tanné —

Expression for sin” @ and cos" @ — Expansion of sin 0, cos 0, tan 0 in powers of 0.

Unit -V (15 Hours)
Hyperbolic functions — Inverse Hyperbolic functions — Logarithm of a complex number.

Text Books:
1) Manicavachagom Pillay.T.K., Natarajan. T. and Ganapathy. K.S., 2016, Algebra,
Volume — 1,S.Viswanathan (Printers and Publishers) Pvt.Ltd., Chennai.
2) Arumugam. S and Thangapandi Isaac. A., 2012, Trigonometry, New Gamma
Publishing House, Palayamkottai.

Unit Book | Chapter/ Section
I 1 6(11 - 14)
1 1 6(15 - 19)
i 1 6(24, 25, 27, 30,34.1,35)
\Y) 2 1
V 2 2& 3
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Reference Books:
1) Arumugam. S. and Thangapandi Isaac. A., 2011,Algebra: Theory of Equations,
Theory of Numbers and Trigonometry, New Gamma Publishing House,
Palayamkottai.
2) Rawat, K.S., 2008, Trigonometry, First Edition, Sarup Book Publishers Pvt. Ltd.,
Delhi.
3) Narayanan. S. and Manickavachagom Pillay. T. K., 2001, Trigonometry,
S. Viswanathan Publishers(Printers and Publishers), Pvt., LTD., Chennai.

Course designers:

1) Ms. K. Ponmari
2) Mrs. S. Shanavas Parvin
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THIAGARAJAR COLLEGE, MADURALI-9
(Re-Accredited with ‘A’ Grade by NAAC)
POST GRADUATE & RESEARCH DEPARTMENT OF MATHEMATICS

(For those who join in 2017 and after)

Course . Core Int.Marks 25
Class . | Year Ext.Marks .75
Semester | Max.Marks :100
Sub. Code : MM21 Hours / week :5
Title of the Paper . Integral Calculus Credits 4

Course Outcomes: On the successful completion of the course, students will be able to

1.Solve problems in Integration, double integrals and triple integrals.
2.Understand Fourier series expansions for periodic functions.

Unit - | (18 Hours)
Definition of Riemann Integration — Relation between upper and lower integrals —
Geometric interpretation — Darboux theorem.

Unit— 11 (18 Hours)
Evaluation of Definite Integrals — Integration by parts — Reduction formulae —

Integration as the limit of sum.

Unit - 111 (15 Hours)
Double integrals - Evaluation of double integrals - Triple integrals — Change of

variables in double and triple integrals.

Unit - IV (12 Hours)
Beta and Gamma functions - Properties and results involving Beta and Gamma functions.
Unit -V (12 Hours)
Fourier Series— The Cosine and Sine Series.

Text Book:

Arumugam and Issac, 2014, Calculus,New Gamma publishing House.

Unit | Chapter/section
I Part—11:1(1.1-1.4)
I Part—11:2(2.6 —2.9)
Il Part—11:3
IV | Part—1l:4
V Part—11:5
Reference Books:
1) Vittal. P.R. and Malini. V., 2012, Calculus, Third Edition,Margham Publications.
2) Tom M. Apostal, 2007, Calculus — Vol. Il -Wiley Student publication.
3) Shanti Narayan, 2002, Integral Calculus, 9" Edition,S. Chand and Company Ltd.

Course designers:
1) Dr. G.Prabakaran 2) Mrs.R.Latha
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THIAGARAJAR COLLEGE, MADURAI-9
(Re-Accredited with ‘A’ Grade by NAAC)
POST GRADUATE & RESEARCH DEPARTMENT OF MATHEMATICS

(For those who join in 2017 and after)

Course . Core Int.Marks :25
Class . | Year Ext.Marks :75
Semester .l Max.Marks :100
Sub. Code : MM22 Hours /week : 5
Title of the Paper : Differential Equations and its Applications Credits 5

Course Outcome: On the successful completion of the course, students will be able to

1. Classify differential equations by order, linearity, and homogeneity.
2. Use Laplace transforms and their inverses to solve differential equations.
3. Create a mathematical model which reasonably describes the behavior of the system.
Unit - | (15 Hours)
Differential Equations of first order: Definitions-Formation of Differential Equations-
Solution of a Differential Equations-Geometrical Meaning of a Differential Equations-
Equations of first order and first degree- Variable separable- Homogeneous Equations-
Equations reducible to homogeneous form- Linear Equations-Bernoulli’s Equations-Exact
Differential Equations-Equations reducible to exact equations-Equations of the first order and
higher degree — Clairaut’s equation.
Unit-11 (15 Hours)
Linear Differential Equations: Definitions-Theorems-Operator D -Rules for finding
the complementary functions-Inverse operator-Rules for finding the particular integral-
Working procedure to solve equations-Method of variation of parameters-Method of
undetermined coefficients-Equations reducible to linear equations with constant coefficients-
Linear dependence of solutions-Simultaneous linear equations with constant coefficients.
Unit — 111 (15 Hours)
Laplace Transforms: Introduction-Definitions-Transforms of elementary functions-
Properties of Laplace Transforms-Transforms of periodic functions-Transforms of special
functions-Transforms of derivatives-Transforms of integrals- Multiplication by t"- Division
by t -Evaluation of integrals by Laplace Transforms-Inverse Transforms-Convolution
Theorem-Applications to Differential Equations-Simultaneous linear equations with constant
coefficients-Unit step function-Unit impulse function.
Unit -1V (15 Hours)
Partial Differential Equations: Introduction-Formation of Partial Differential
Equations-Solution of a Partial Differential Equation: Equations solvable by direct
integration-Linear equations of the first order-Non-Linear Equations of the first order-
Charpit’s Method-Homogeneous linear equations with constant coefficients.

Unit -V (15Hours)

Applications of Differential Equations: Introduction-Geometric Applications-
Orthogonal Trajectories-Physical Applications-Simple Electric Circuits-Simple harmonic
motion-Simple pendulum-Oscillations of a spring.
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Text Book:
Grewal.B.S, 2015, Higher Engineering Mathematics — Khanna Publishers

Unit Chapter/Section
I 11
I 13
i 21
vV 17(17.1 - 17.11)
V 12(12.1 - 12.5),14(14.1 — 14.4)

Reference Books:
1) Erwin Kreyszig, 2016, Advanced Engineering Mathematics-, Wiley, 10" Edition.
2) Raisinghania M.D.,2016, Advanced Differential Equations,S.Chand.
3) Daniel A. Murray, 2012, Introductory Course in Differential Equations,
University Press.
Course designers:
1) Dr. M. Senthilkumaran
2) Mrs. R. Latha
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THIAGARAJAR COLLEGE, MADURAI-9
(Re-Accredited with ‘A’ Grade by NAAC)
POST GRADUATE & RESEARCH DEPARTMENT OF MATHEMATICS

(For those who join in 2017 and after)

Course : Core Int.Marks 125
Class 1l Year Ext.Marks 175
Semester a1 Max.Marks :100
Sub. Code : MM31 Hours / week : 4
Title of the Paper : Analytical Geometry of 3D and Vector Calculus

Credits 4

Course Outcome: On the successful completion of the course, students will be able to

1. Expose various concepts of Analytical Geometry of 3D.
2. Apply calculus concepts to other disciplines.

Unit - | (12 Hours)
Direction Cosines - Equation of a Plane -Angle between two planes-Angle bisectors

of two planes.

Unit— 11 (12 Hours)
Equation of a straight line —A Plane and a line-Equations of two skew lines in a

simple form-The intersection of three planes-Volume of a tetrahedron.

Unit - 11 (12 Hours)
Equation of a sphere - Tangent line and Tangent plane —Section of a Sphere.

Unit -1V (12 Hours)
Vector Algebra—Differentiation of VVectors — Gradient - Divergence and Curl.

Unit -V (12 Hours)
Line integrals- Surface integrals — Theorems of Green, Gauss and Stokes.

Text Book: Arumugam. S. and Thangapandi Isaac.A., 2014,Analytical Geometry of 3D and

Vector Calculus, New Gamma publications.

Unit Chapter/Section
I 1(1.3),2(2.1-2.3)
I 3(3.1-3.5)

Il 4(4.1-4.3)
v 5(5.1-5.4)
\% 7(7.1-7.3)

Reference Books:
1) Pandey. H.D., Dubey. S.K.D. and Pandey. S.N., 2011, A text book of Vector
Analysis
and Geometry,Wisdom Press.
2) Manikavachagam Pillay.T.K. and Natarajan, 1997, A Text Book of Analytical
Geometry(Two & Three dimension), S. Viswanathan (Printers & Publishers) Ltd.
Course Designers:
1) Mr. M. Madhavan 2) Dr. G. Prabakaran
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THIAGARAJAR COLLEGE, MADURAI-9
(Re-Accredited with ‘A’ Grade by NAAC)
POST GRADUATE & RESEARCH DEPARTMENT OF MATHEMATICS

(For those who join in 2017 and after)

Course : Core Int.Marks 125
Class . 1l Year Ext.Marks 175
Semester - I Max.Marks :100
Sub. Code : MM32 Hours / week :5
Title of the Paper : Programming in C Credits 4

Course Outcomes: On the successful completion of the course, students will be able to
1. Understand fundamental Programming principles.
2. Develop skills to solve mathematical problems and some simple applications.
Unit - | (15 Hours)
Constants, Variable and Data Types:Introduction —Character set- C Tokens —
Keywords and identifiers — Constants — Variables — Data types — Declaration of variables —
Declaration of storage class —Assigning values to variables — Defining symbolic constants —
Declaring a variable as Constant -Declaring a variable as volatile. Operators and Expressions:
Introduction — Various types of operators — Arithmetic expressions — Evaluation of
expressions — Precedence of arithmetic operators — Some computational problems- Type
conversions in Expressions — Operator precedence and associativity.
Unit - 11 (15 Hours)
Managing Input and Output Operations:Introduction — Reading and writing a
character- Formatted input and output.Decision Making and Branching:Introduction -
Decision Making with different types of if — statements — Switch statement - The ?: operator-
The goto statement.
Unit - 111 (15 Hours)
Decision Making and Looping:Introduction — While, do and for statements — Jumps in
loops — Concise Test expressions. Arrays : Introduction — One Dimensional Arrays
(Declaration and Initialization ) — Two Dimensional and Multi- dimensional Arrays -
Dynamic arrays - More about Arrays.
Unit - IV (15 Hours)
Character Arrays and Strings : Introduction — Declaring and initializing string
variables — Reading strings from terminal — Writing strings to screen — Arithmetic operations
on characters — Putting strings together — Comparison of two Strings — String handling
functions — Table of strings — Other features of strings. User defined functions : Introduction
— Need for user — Defined functions — A multi- function program — Elements of user —defined
functions — Definition offunctions — Return values and their types — Function calls — Function
declaration — Different categories of functions — Nesting of functions — Recursion — Passing
arrays to functions — Passing strings to functions — The scope , visibility and lifetime of
variables — Multifile Programs.
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Unit-V

Structures and Unions : Introduction

(15 Hours)

- Defining a structure — Declaring structure

variables — Accessing structure members — Structure initialization — Copying and comparing
structure variables — Operations on individual members — Arrays of structures — Arrays
within structures — Structures within structures — Structures and functions — Unions — Size of

structures — Bit fields.

Text Book:

Balagurusamy. E, 2017, Programming in ANSI C, McGraw Hill Education (India),

Private Limited, New Delhi

Unit Chapter / Section

I 2 &3

] 4 &5

i 6&7

v 8&9

\% 10

Reference Books:

1) Yashavant Kanetkar , 2016, Let us C, 14™ Edition, BPB Publications, New Delhi.
2) Ashok N. Kamthane, 2009, Programming with ANSI and Turbo C, Pearson Education,

New Delhi.

3) C Pradip Dey, Manas Ghosh, 2008,Fundamentals of Computers with Programming in C ,

Oxford University press, New Delhi.
Course designers:

1) Dr. B. Arivazhagan

2) Dr. D. Pandiaraja
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THIAGARAJAR COLLEGE, MADURAI-9
(Re-Accredited with ‘A’ Grade by NAAC)
POST GRADUATE & RESEARCH DEPARTMENT OF MATHEMATICS

(For those who join in 2017 and after)

Course : Core Lab Int.Marks 15
Class . Il Year Ext.Marks : 35
Semester - I Max.Marks :5
Sub. Code : MML31 Hours / week : 2
Title of the Paper : Programming in C — Lab Credits 2

Course Outcomes: On the successful completion of the course, students will be able to
1. Understand fundamental Programming principles.
2. Develop skills to solve mathematical problems and some simple applications.

List of Practicals

. Fahrenheit to Celsius
. Simple interest and Compound interest
. Largest of three numbers

1

2

3

4. Odd/Even Number
5. Reverse the Number
6

7

8

9

. Sum of Digits
. Number of Multiples of 7 between 1 and 100
. Prime Number
. Quadratic Equation using switch case
10. Fibbonacci Series
11. Average of n values
12. nCr value
13. Multiplication table
14. Standard deviation
15. Median
16. Ascending order
17. Descending order
18. Sorting a list of Names
19. Matrix addition and subtraction

20. Matrix multiplication
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THIAGARAJAR COLLEGE, MADURALI-9
(Re-Accredited with ‘A’ Grade by NAAC)
POST GRADUATE & RESEARCH DEPARTMENT OF MATHEMATICS

(For those who join in 2017 and after)

Course : Core Int.Marks  : 25
Class 11 Year Ext.Marks :75
Semester ol AV Max.Marks :100
Sub. Code - MMA41 Hours week : 4
Title of the Paper : Sequences and Series Credits 4

Course Outcome: On the successful completion of the course,students will be able to
1.Understand the concepts of convergence and divergence of sequences and series.
2. Evaluate the limit superior and limit inferior for different sequences.
Unit-1 (12 Hours)
Sets and functions:Sets and elements — Operations on sets — Functions — Real-valued
functions — Equivalence,Countability — Real numbers —Least upper bounds.
Unit-11 (12 Hours)
Sequences of real numbers: Definition of sequence and subsequence—Limit ofa
sequence—Convergent  sequences-Divergent sequences—Bounded sequences-Monotone
sequences—Operations on convergence sequences—Operations on divergent sequences
Unit—I1I (12 Hours)
Sequences of real numbers:Limit superior and limit inferior — Cauchy sequences —
Summability of sequences — Limit superior and limit inferior for sequences of sets.

Unit- 1V (12 Hours)
Series of real Numbers: Convergence and divergence — Series with non negative terms
— Alternating series — Conditional convergence and absolute convergence — Rearrangements
of series — Tests for absolute convergence.

Unit-V (12 Hours)
Series of real numbers:Series whose terms form a non increasing sequence - Summation by
parts —(C,1) Summability of series — The class I* — Real numbers and decimal expansions.

Text Book:
Richard R.Goldberg,1970,Methods of Real Analysis Oxford &IBH Publishing Co.
Pvt.Ltd.,New Delhi.

Unit | Chapter/section
I 1(1.1.-1.7)

1 2(2.1-2.8)

I [2(2.9-212)

IV [3(3.1-3.6)

\ 3(3.7-3.11)

Reference Books :

1)Satish Shirali,HarKrishan, and Vasudeva.L.,2014, An introduction to Mathematical
Analysis, Narosa Publishing House Pvt.Ltd., New Delhi.

2)Somasundaram. D. and Choudhary. B.,2011,A first course in Mathematical
Analysis, Narosa Publishing House Pvt.Ltd.,New Delhi

3) Bali N.P., 2009,Sequences and Infinite Series,Firewall Media(An imprint of Laxmi
Publications Pvt.Ltd.,New Delhi.

Course Designers: 1) Mrs.R.Latha 2) Dr.G.Prabakaran
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THIAGARAJAR COLLEGE, MADURAI-9
(Re-Accredited with ‘A’ Grade by NAAC)
POST GRADUATE & RESEARCH DEPARTMENT OF MATHEMATICS

(For those who join in 2017 and after)

Course : Core Int.Marks 25
Class 1l Year Ext. Marks  : 75
Semester o \V/ Max.Marks : 100
Sub. Code : MM42 Hours / week : 4
Title of the Paper : Numerical Methods Credits 4

Course Outcomes: On the successful completion of the course, students will be able to
1. Understand the basic concepts in numerical methods.
2. Know the standard numerical techniques as a powerful tool in scientific computing.
3. Develop the skills in solving algebraic, transcendental, differential and integral
equations numerically.
Unit - | (12 Hours)

Solution of Algebraic and Transcendental Equations: Introduction — Bisection
method —Method of false position— Iteration method — Newton-Raphson Method — Some
deductions from Newton-Raphson formula.

Unit - 11 (12 Hours)

Solution of Simultaneous Algebraic Equations:Solution of linear simultaneous
equations — Direct methods of solution: Gauss elimination method —Gauss-Jordan method —
Iterative Methods of solution: Jacobi’s iteration method — Gauss - Seidal iteration method.

Unit - 111 (12 Hours)
Interpolation: Introduction — Newton’s forward interpolation formula — Newton’s

backward interpolation formula - Interpolation with unequal intervals —Lagrange’s

interpolation formula — Divided differences — Newton’s divided difference formula.

Unit- 1V (12 Hours)

Numerical Differentiation and Integration: Numerical differentiation — Formulae for
derivatives: Derivatives using Newton’s forward difference formula — Derivatives using
Newton’s backward difference formula — Maxima and minima of a tabulated function —
Numerical integration — Newton-Cotes quadrature formula: Trapezoidal rule — Simpson’s
one-third rule — Simpson’s three-eighth rule.

Unit -V (12 Hours)

Numerical Solution of ordinary differential equations:Introduction — Taylor’s series
method — Euler’s method — Modified Euler’s method — Runge-Kutta method — Predictor-
Corrector methods — Milne’s method.

Text Book:
Grewal. B.S., 2015, Numerical Methods in Engineering & Science, Khanna Publishers,
New Delhi.

Unit Chapter/section

I 2(2.1,2.8,2.9,2.11-2.13)

] 3(3.3, 3.4(3, 4), 3.5(1, 2))

1! 7(7.1-7.3,7.11 - 7.14)

IV |8(8.1,8.2(1, 2), 8.3, 8.4, 8.5(l, I1,11))
V 10(10.1, 10.3 - 10.5,10.7-10.9)
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Reference Books:

1) Arumugam. S., Thangapandi Isaac. A. and Somasundaram. A., 2015, Numerical
Methods, Second Edition, SciTech Publications (India) Pvt. Ltd., Chennai.

2) Venkataraman.M.K.,2009, Numerical Methods in Science and Engineering, 5™ Edition,
The National Publishing company, Chennai.

3) Kandasamy.P., Thilagavathy. K. and Gunavathy.K., 2006. Numerical Methods, 3™
Edition,S. Chand & Company Pvt. Ltd., New Delhi.

Course Designers:

1) Ms. K. Ponmari
2) Mrs. S. Shanavas Parvin
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THIAGARAJAR COLLEGE, MADURALI-9
(Re-Accredited with ‘A’ Grade by NAAC)
POST GRADUATE & RESEARCH DEPARTMENT OF MATHEMATICS

(For those who join in 2017 and after)

Course : Core Lab Int.Marks 15
Class . 1l Year Ext.Marks :35
Semester AV Max.Marks :50

Sub. Code : MML41 Hours / week : 2
Title of the Paper : Numerical Methods — Lab Credits 1

Course Outcomes: On the successful completion of the course, students will be able to
1. Understand the basic concepts in numerical methods.
2. Know the standard numerical techniques as a powerful tool in scientific computing.
3. Develop the skills in solving algebraic, transcendental, differential and integral
equations numerically.

List of Practicals
1. Finding a root of the given equation using bisection method

2. Finding a root of a given equation using Newton Raphson method

3. Solving the given system of equation by Gauss elimination method

4. Finding f(x) at given x using Newton’s interpolation formula

5. Finding f(x) at given x using Lagrange’s interpolation formula

6. Evaluating dy/dx, at a given x using Newton’s differentiation formula
7. Evaluating | f(x) dx using Trapezoidal rule

8. Evaluating | f(x) dx using Simpson’s 1/3 rule

9. Solving the given differential equation by Euler’s method

10. Solving the given differential equation by Runge-Kutta method (4™ Order only)
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THIAGARAJAR COLLEGE, MADURAI- 9
(Re-Accredited with ‘A’ Grade by NAAC)
POST GRADUATE & RESEARCH DEPARTMENT OF MATHEMATICS

(For those who join in 2017 and after)

Course : Core Int.Marks 125
Class . 11 Year Ext.Marks 75
Semester -V Max.Marks :100
Sub.Code : MM51 Hours / week : 6
Title of the Paper : Abstract Algebra Credits 5

Course Outcome: On the successful completion of the course, students will be able to
1. Understand the fundamental concepts of the algebraic structures such as groups,
rings and fields.
2. Apply the fundamental properties of algebraic structures, quotient structures and
their  mappings.
Unit - | (20 Hours)
Definition and Examples of groups — Elementary properties of a group - Equivalent
definitions of a group - Permutation groups - Subgroups - Cyclic groups — Order of an
element - Cosets and Lagrange's theorem.

Unit - 11 (16 Hours)
Normal subgroups and quotient groups - Isomorphisms - Homomorphisms.
Unit - 111 (18 Hours)

Definition and examples of Rings — Elementary properties of Rings - Isomorphism —
Types of Rings - Characteristic of a Ring - Subrings - Ideals - Quotient Rings - Maximal and
Prime ideals - Homomorphism of Rings.
Unit - IV (16 Hours)
Field of quotients of an integral domain - Ordered integral domain — Unique
Factorization Domain (U.F.D) - Euclidean domain.

Unit-V (20 Hours)
Every P.I.D. is a U.F.D. — Polynomial Rings — Polynomial Rings over U.F.D. — Polynomials
over Q.

Text Book:

Arumugam. S. and Isaac. A.T., 2016, Modern Algebra, SCITECH publications(India) Pvt. Itd.

Unit Chapter/Section
I 3(3.1-3.8)

I 3(3.9-3.11)

i 4(4.1-4.10)

[\ 4(4.11 - 4.14)

\Y 4(4.15 - 4.18)

Reference Books:
1) Herstein. 1.N.,2014, Topics in Algebra, Wiley India Pvt. Ltd.
2) Vijay K Khanna and Bhambri. S.K., 2011, A course in Abstract Algebra, Vikas
Publishing House Pvt. Ltd.
3) Kenneth Hoffman and Ray Kunze, 2009, Linear Algebra, PHI Learning Pvt. Ltd.

Course Designers:
1) Dr. G. Prabakaran 2) Dr. M. Senthilkumaran
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THIAGARAJAR COLLEGE, MADURAI-9
(Re-Accredited with ‘A’ Grade by NAAC)
POST GRADUATE & RESEARCH DEPARTMENT OF MATHEMATICS

(For those who join in 2017 and after)

Course : Core Int.Marks 125
Class I Year Ext. Marks  :75
Semester 'V Max.Marks :100
Sub. Code : MM52 Hours / week :6
Title of the Paper : Real Analysis Credits 6

Course Outcome: On the successful completion of the course,students will be able to
1. Understand the basic concepts of countable and uncountable sets and inequalities.
2. Familiarize the concepts of continuity, completeness and connectedness in metric

spaces.

Unit -1 (18 hours)
Limits and metric spaces:Limit of a function on the real line — Metric spaces — Limits

in metric spaces.

Unit -11 (18 hours)

Continuous functions on metric spaces:Functions continuous at a point on the real line
— Reformulation — Functions continuous on a metric space — Open sets — Closed sets —
Discontinuous functions on r*.

Unit -111 (18 hours)
Connectedness, Completeness and Compactness:More about open sets — Connected

sets — Bounded sets and totally bounded sets — Complete metric spaces.

Unit -1V (18 hours)
Connectedness, Completeness and Compactness: Compact metric spaces —

Continuous functions on compact metric spaces — Continuity of the inverse function —

Uniform continuity.

Unit -V (18 hours)
Calculus:Sets of measure zero — Definition of the Riemann Integral — Existence of the

Riemann Integral — Properties of the Riemann Integral.

Text Book:
Richard R.Goldberg,1970, Methods of Real Analysis, Oxford & IBH Publishing Co.
Pvt.Ltd.,New Delhi.

Unit Chapter/section
[ 4(4.1-43)
I 5(5.1-5.6)
i 6(6.1-6.4)
v 6 (6.5-6.8)
Vv 7(7.1-7.4)
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Reference Books:
1. Arumugam. S. and Thangapandi Isaac. A., 2012,Modern Analysis,
NewGammapublishing house, Palayamkkottai
2. Somasundaram. D. and Choudary. B., 2011,A first course inMathematical
Analysis,Narosa Publishing House Pvt.Ltd., New Delhi.
3. Chandrasekara Rao. K. andNarayanan. K.S., 2008,Real Analysis,Vol.l,Second
Edition,S. Viswanathan(Printers and Publishers) Pvt. Ltd., Chennai.

Course Designers:
Mrs.R.Latha
Dr.G.Prabakaran
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THIAGARAJAR COLLEGE, MADURAI- 9
(Re-Accredited with ‘A’ Grade by NAAC)
POST GRADUATE & RESEARCH DEPARTMENT OF MATHEMATICS

(For those who join in 2017 and after)

Course : Core Int.Marks 125
Class I Year Ext.Marks 75
Semester 'V Max.Marks  :100
Sub. Code : MM53 Hours / week : 4
Title of the Paper . Statistics Credits 4

Course Outcome: On the successful completion of the course,students will be able to
1.Acquire various skills about analyzing data using statistical tools.

2.Understand different types of distribution and their statistical properties.

Unit - | (12 Hours)

Measures of Dispersion, Skewness and Kurtosis:Dispersion —Characteristics for an
ideal measure of Dispersion — Measures of Dispersion — Range — Quartile Deviation — Mean
deviation — Standard Deviation and Root mean square deviation - Coefficient of Dispersion —
Moments —Pearson’s § and y Co-efficients — Skewness — Kurtosis.

Unit- 11 (12 Hours)
Mathematical Expectation and Generating Functions:Mathematical Expectation— Addition
theorem of Expectation — Multiplication theorem of expectation — Co-variance — Expectation
of a linear combination of random variables -Variance of a linear combination of random
variables - Expectation of a continuous random variable — Conditional expectation and
Conditional variance - Moment Generating Function —Cumulants —Characteristic Function.

Unit— 111 (12 Hours)
Theoretical Discrete Distributions: Introduction — Bernoulli Distribution —Binomial
Distribution - Poisson Distribution.

Unit-1vV (12 Hours)
Theoretical Continuous  Distributions:Rectangular ~ Distribution -  Normal
Distribution—-Gamma Distribution-- Beta Distribution of First Kind —Beta Distribution of
Second Kind —The Exponential Distribution.
Unit -V (12 Hours)
Correlation and Regression: Bivariate Distribution, Correlation — Scatter diagram —
Karl Pearson’s coefficient of correlation — Calculation of the correlation coefficient for a
Bivariate frequency distribution — Probable error of correlation coefficient - Rank
Correlation — Regression.
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Text Book:

Gupta.S.C. andKapoor.V.K.,
Edition,SultanChand&Sons,EducationalPublishers,New Delhi.

2015,Elements of Mathematical

Chapter/Section
Unit
I 3
I 6 (6.1-6.11)
i 7
v 8
\% 10

Reference Books:

Statistics, Third

1 Vittal. P.R., 2013,Mathematical Statistics, Margham Publications, Chennai.

2 Arumugam. S.andThangapandi Isaac. A., Statistics, 2011, New Gamma Publishing

House, Palayamkkottai.

3 Gupta. S.C. andKapoor. V.K.,2007, Fundamentals of Mathematical Statistics,

Eleventh edition, Sultan Chand & sons,New Delhi.

Course Designers:
Mrs.R.Latha
Dr.M.Senthilkumaran
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THIAGARAJAR COLLEGE, MADURAI-9
(Re-Accredited with ‘A’ Grade by NAAC)
POST GRADUATE & RESEARCH DEPARTMENT OF MATHEMATICS

(For those who join in 2017 and after)

Course : Core Int.Marks 25
Class -1 Year Ext.Marks .75
Semester 'V Max.Marks :100
Sub. Code : MM54 Hours /week : 5
Title of the Paper : Operations Research — | Credits 4

Course Outcome: On the successful completion of the course,students will be able to

1. Know the origin and development of Operations Research.

2. Develop the skills of formulation of LPP and different techniques to solve

it.

3. Know the application of Transportation and Assignment problems.
Unit - | (15 Hours)

Linear Programming Problem(LPP)- Mathematical formulation: Introduction
— Linear Programming Problem — Mathematical formulation of the problem — Illustration on
Mathematical formulation of LPPs. Linear Programming Problem — Graphical solution and
extension: Introduction - Graphical solution method — Some exceptional cases-General
Linear Programming Problem — Canonical and standard forms of LPP — Insights into the
simplex method.
Unit-11 (15 Hours)

Linear Programming Problem- Simplex method: Introduction — Fundamental
properties of solutions- The computational procedure- Use of artificial variables- Degeneracy
in Linear Programming.
Unit — 111 (15 Hours)
Duality in Linear Programming: Introduction — General Primal — Dual pair —

Formulating a dual Problem — Primal — Dual pair in 