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List of New Courses Introduced

Department: Mathematics

Program Name

: B.Sc.,, MSc., Pre Ph.D. Course Work

Academic Year : 2021-22

List of New Courses Introduced

Sr. No.

p— — p— — p— — [«>) [«>) [«>) (=) (=) (=)

Name of the Course

AMUATTI1

AMUATT2

AMUATGI1

AMUATALI

AMUATA2

AMUATLI

AMUBTTI

AMUBTT2

AMUBTGI

AMUBTALI

AMUBTL1

AMPATTI

AMPATT2

AMPATTS3

AMPATT4

Calculus

Algebra and Geometry

Finite Element Methods

Set Theory and Logic

Basic of Statistics

Introduction to Cryptography
Multivariate Calculus

Ordinary Differential Equations
Algebra and Matrix Theory
Theory of Interpolation

Graph Theory

Abstract Algebra

Topology

Discrete Mathematical Structure

Geometry of Manifolds
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AMPATO1

AMPBTTI

AMPBTT2

AMPBTDI1

AMPBTD2

AMPBTD3

AMPBTDA4

AMPBTDS

AMPBTD6

AMPBTD7

AMPBTT3

MaPhDO1

MaPhD09

MaPhD10

MaPhD11

MaPhD12

Applications of Fuzzy Sets and Fuzzy Logic
Real Analysis

Numerical Analysis

Coding Theory

Finsler Geometry

Fluid Mechanics

Mathematical Methods of Applied Mathematics
Mathematical Statistics

Riemannian Manifold and Connections
Fractional Calculus and Integral Transforms
Research Methodology

RESEARCH METHODOLOGY
MECHANICS OF SOLIDS AND WAVE PROPAGATION
ADVANCED NUMERICAL ANALYSIS

ITERATIVE METHODS FOR SOLVING NONLINEAR
EQUATIONS

FRACTIONAL CALCULUS
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Minutes of BOS Meeting held on January 13, 2022
Department of Mathematics
Guru Ghsidas Vishwavidyalaya, Bilaspur (CG)

The Following Members were Present:

1. Dr. P, P. Murthy (HOD) - (Chairman )
2. Professor R P, Dubey (Subject Expert) (VC Nominee) (V.C. C. V. Raman University,

.v,<.~ PP e . ;, f.?‘.,-‘ N

Chaitman of BOS, P. P. Murthy welcome all the honourable member of Board of Studies(BOS)
and briefed about the need of LOCK and CBCS at UG and PG level respectively, He also informed
the hanourable members about the Curriculum Framework Worksop in which all the faculty
members of the Department were preseat and few experts like Prof A. P. Singh (Retd. Prof,
Rajasthan Central Univelsty, Kisanganj), Prof. GV.R. Babu (Prof. Andhra University,
Visakhapatnam) and Dr. S, Pardhl (Education Department, GGV) discussed with the faculty
members on the frame work of the coutse papers. He has informed that Professar R. P. Dubey is
unable to attend personally but available over phone and WhatsApp during the meeting due some
urgent unavoidable work and asked the HOD to go ahead with the meeting over phane. In this
meeting the lollowing agenda approved unanimously,

Syllabus for UG(LOCF Based) and PG(CBCS) from this academic session 2021-20. After fruitful
discussion on the syllabus presented by the Chairman In front of BOS, members have agreed on
the following syllabus for UG and PG as well, The instructions passed by university authorities

and academic section followed.

Chalrman extended his warm regards and thanks to honourable members of the BOS for the
smooth conduct of the meeting.

Paper details are given below: B.Sc. Honours in Mathematics (LOCF)
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| AMUATT1 s
| CORE . o
AMUATT2 TRSRSER S anmety
GENERIC AMUATG1 | Finite Element Methods |05
- ELECTIVE AMUATG2 :: /
AMUATAL | Set Theory and Logic
AEC(any enel [MUATA2 | Basics of Statistics 0z
St | anmuans Introduction to Cryptography 2
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‘ pecinl Theory and Relativity

AMUETD7
= auprry omples Analysis
\ Hm«t TAMU?TT! Numerical Analysis OS—_‘\
\ !\ T somorton  [Pcree Mabenarics ros

| TTAMUFTOZ  [Wavelets and Applications *
\
o [ — L
‘ AMUFTD3  Number Theory (]

1 AMUFTDA NMathersatical Finance

|
e
,'osuw twol UGS €+ Progmmming for Mathematics

l I AMUFIDG L ryptography

B

L

_‘ AMUFTDT  [Advanced Mechanics 5 ‘l
ah
> ( AMUFTDS  [Dissertation on Any Topie of os‘}
athematics

M.Sc. Mathematics (CBCS)
[Semester] Course Name | Course code Course |crean noun\
AMPATT1 Abstract Algebra os |
Cace AMPATT2 Topology =k
! AMPATT3 Mathematical Structures 05 |
AMPATTA Geometry of Manifolds s |
Open Elective AMPATOL of Fuzzy Sets & F 05
Core AMPBTTL Real Analysis 05
AMPBTT2 Numerical Analysis 05
AMPBTD1 Coding Theory 05
AMPBTD2 Finsler Geometry 05
AMPBTD3 Fluid Mechanics 05
Mathematical Methods of Applied
o |oseganyTwol | AMPETOS Mathematics 08
AMPBTDS Mathematical Statistics os |
AMPBTD6 | Riemannian Manifold and connections 05 J
AMPBTD? Fractional ‘thkulus and Integral 05 \/
Research | ,pipgTT3 Research Methodology 0 ‘ ‘g
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(Core) AMPLCTTI Functional Analysis o5
AMPCTT2 Theory of ::::Lv “:Hiicr:nnnl o5
E AMPCTD1 Algebraic Topolagy os
| ampcTD2 Complex Manifold s |
]_th:T D3 pitference Equations 05 _[
i AMPCTDA Fuzzy Sets and Furzy Logic 05 1
OSE (Any Two) | ampcTDS (Information Theory and its Applications] 05 |
AMPCTOS Integral Equ;u::?; i:: Calculus of 05 J
AMPCTD? Multipaint lterative Methods | 05 3l
iR AMPCTDS dsmenulsofEastiaty | 05 |
—4 Project AMPCPF1 Project Phase-| " 05 j
Core AMPDTT1 Complex Analysis (= 05 )
AMPOTTZ | Theory of partial differential equations | o5 |
AMPDTDL Advanced Differential Equations 1 05 J
apo1D2 | Advanced Functional Analysis | 05 0y
AMPDTD3 rosatomsotrumyiogs | |
apoTD4 | Ringand Cotegory of Modules | 05 i
AMPDTDS Cryptography 1 05 _1'
W | pse thnyTwol | amporos Financial ;::EE:::‘ and its A 4
AMPDTDT mMathematical Ecology a5
AMPDTOR Operations Research 05 j
AMPDTDY Theory of Relativity os |
AMPOTD10 Fundam;r:::; :11;. t::urﬂical - J
Project AMPDPF1 Project Phase-tl, 0s
— 1 iy "
< L R\

Dr. P.F. Murthy
{Head &Chairman]

(Member]

prof. A 5. Ranadive

prof. R P. Dubey
(External-Member)

L]

Dr. Sandeep Singh

(Membier)
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Department of Mathematics
Guru Ghsidas Vishwavidyalaya, Bilaspur (CG)

Minutes of BOS Meeting held on March 12, 2021

The Following Members were Present:

L. D, P P. Murthy, Head Chatrman

2. Professor Ravi Prakash Dubey Subject Expert
3. Professor A. S, Ranadive Member

4. Dr. Sandeep Singh Member

5. Drok P daiswal Special invitee
6. Dr. Dhananjay Gopal Special invitee
7. Dr. M. K. Gupta Special invitee
8. Dr.K.N.V. V. Vara Prasad Special invitee
9. Dr. Uma Devi Patel Special invitee
10. Dr. Santosh YVerma Special invitee
11.Dr. Brijendra Paswan Special invitee

Chairman of BOS welcome &ll the honourable members of Board of Studies and
special invitees in this meeting. In the meeting. the following agenda approved
unanimously, Most of the papers offered at Fre-Ph.D, Course level revised thoraughly
and introduced new papers.

Pre-Ph.D. COURSE WORK in Mathematics
Examination Scheme

¢ There shall be a Course Work Examination for all provisiemally admitted swdents
afier atleast six months from the commencement of classes of Pre-Ph.D. Course
Work,

¢ For Pre-Ph.D. Course Work Examination, there shall be three papers of 100 mucks
each or such papers as mentioned in PhD). regulations! Ordinunces 03 amenided
from time 1o time, !

¢ The duration of examination for cach guestion paper shull be of three hours and
there shall be two sections in each question paper it the Tollowing manner:
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g i
e o .\
p 7 oy i \ E' . ‘? N M \-1,,-\1.
/;)ﬁ”’: e O




e ReaffEeg

ot afiem 2000 25 % sl s el P

BF, R - 495009 (B1.)

Guru Ghasidas Vishwavidyalaya
(A emtrad Uity Established by the Contral Universities A 2008 Mo, 25 of 1009)
Koni, Bilaspur - 495009 (C.G.)

a. There shall be 10 {3 marks each) objective type or short-answer questions in
firsi section/ part of the question paper for 30 marks.

b. There shall be 05 (14 marks each) descriptive / essay / interpretable type
answer questions in second section’ part of the question paper tor 70 marks

¢+ Exominee of Pre-Ph.D. Course Work has to score minimuim 40 marks in each paper
and overall, 55% marks in ageregale in examination in order to be eligible
continue in the program leading to the completion of Ph.D, thesis,

¢ Examinee of Pre-Ph.D. Course Work has 1o present o Seminar in the department.
No marks shall be awarded for this Seminar presented by examinee: it can be
assessed as Successful / Unsuccessful only, This qualifving seminar shall be
evaluated by the concemed depariment only.

COURSE STRUCTURE
There should be one compulsory paper. two optional papers and Seminar
evaluations. Studenis are required to choose any two (02) optional papers from the
given list of Eleven (11} papers approved by BOS,
COMPLLSORY PAPER
MaPhD{1: RESEARCH METHODOLOGY

OPTIONAL PAPERS (ANY TWO)
MaPhIMiZ: INTRODUCTORY FULZEY GROUP THEORY
MaPhD03: APPLIED FUNCTIONAL ANALYSIS
MaPhDO4: CRYPTOGRAFPHY
MaPhD0D5: DYNAMICAL SYSTEM
MaPhDi6: GEOMETRY OF FINSLER SPACE
MaPhD{)7: STRUCTURES ON MANIFOLDS
MaPhDO0B: FIXED POINT THEORY AND APPLICATIONS
MaPhD9: MECHANICS OF SOLIDS AND WAVE PROPAGATION
MaPhD10: ADVANCED NUMERICAL ANALYSIS
\ MaPhdIl: ITERATIVE METHODS FOR SOLVING NONLINEAR
EQUATIONS i
MaPhDI2: FRACTIONAL CALCULUS I

, B B
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AMUETTL Set Theory and Metric Spaces k]
CORE
AMUETT? dvanced Algebra 05
- - 3
AMUETDI Tensors and Differential Geometry 0
AMUETD?2 Mdathematical Logic 05
v AMUETD: (mtegral Transforms and Fourer 05
Analysis
DSE {any AMUETD4 Linear Programening (]
two}
AMUETDS |Information Theory and Coding 05
AMUETDs [CT2ph Theaty s
AMUETD? Special Theory and Relativaty 05
AMUETTI Complex Analysis 05
CORE -
AMUETTS Mumerical Analysis 05
AMUETDL Chscrete Mathematics 035
AMUFTDZ  Wavelets and Applications 05
AMUFTD3  [Number Theory 05
'ﬁru
1 AMUFTDY  Matbematical Fmance 05
DSE {any
) AMUFTDS  ([C++Programmmg for Mathematics (5
s o
AMUFTDT |Advanced Mechanics 05
AMUFTDE  [Dissertation on Any Topic of 035
Mathematics
Semester-1
Paper Code- AMUATT1
Calculus

Course Learning Owtcomes: This course will enable the smidents to;
1 Assimilare the notions of limit of a sequence and convergence of a series of real
numbers.
i) Calenliate the limir and examine the continunty of a function ata point
iy Understand the consequences of vatious mean value theorems for differentible

funections.
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W) Sketch curves in Cartesinn and polar coordinate svstenms.
Vi Apply denvative tests in optimization problems appearing in social sciences, phvsical

sciences, hife saences and a host of other discaplines.

Unit-I: Sequences and Integration

Real munbers, Sequences of real munbers, Convergence of sequences and series, Bounded
and monotome sequences; Definite integml as a linat of sum, Integration of orational
algebmic funetions and transcendental functions, Reduction formulae, Definite integrals.
Unit-T1: Limit and Continuity

&8 defimtion of limt of a real valued function, Limit at infinity and infimite [omats;
Continmity of a real valued finction, Properties of continnous functions, Intermediate value
theorem. Geometrical mberpretation of continuty, Types of discontmuty; Umiform
confimuty

Undt-110: Differentiability

Differentiabality of a real valued function, Geometnical mterpretation of differentiabality,
Relation between differentiability and contimity, Differentiability and monotoniesty, Chain
ritle of differentiation; Darboux"s theorein, Rolle's theorem. Lagrunge's mean value theorsm,
Cauchy’s mean value theorem, Geometrical mterpretanon of mean value theorems;
Successive differentiation, Leibnitz’s theorem,

Unit-TV: Expansions of Functions

Maclounn’s and Taylor's theorems for expansion of a function m an infinte senes, Taylor's
theorem mn fimte form wath Lagrange, Cauchy wnd Roche—Schlomileh forms of remuinder;
Maxima and minima,

Unit-V: Corvatore, Asvinptotes and Cuorve Tracing

Curvature; Asymptotes of general algebraic curves, Parallel asvmptotes, Asvinptotes parallel
to axes; Symmetry, Concavity and convexity, Pomnfs of inflection, Tangents at ongin,
Multiple points, Position and natwe of double pomts; Tracing of Cartesian, polar and

pRramelrie curves,

References:
1. Howard Anton, 1. Bivens & Steplan Davis (2018). Calenlus {10™ edition). Wiley
India.

[

Gabriel Kiambaver (1986). Aspects of Calfculis. Springer-Verlag

3. Wieslaw Kmweewicz & Bindhyachal Rai (2003), Calealus vwith Maple Lobs. Narosa.
4, Gorakh Pmsad (2016), Differenttal Calowdus (19" ediion). Pothishala Py, Lid,

5, Cieorge B. Thomas Jr., Joel Hass, Christopher Heil & Maurice D, Werr (2018}

Thomas' Caleuhir (142 edition). Pearson Education
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Paper Code- AMUATT2
Algebra and Geometry

Course Learning Ouwfcomes: Tlhis course will enable the studsurs o
iy Understand the importance of rootz of real and complex polynomials and leam
vanous methods of obtaiming roots.
1) Familiarize with relations, equivalence relations and partitions,
i) Employ De Moivre's theorem in a number of applications to solve numencal
problems
iv) Recopnize consistent and inconsistent systems of linear equations by the row echelon
form of the angmented matrix, using rank
v) Find eigenvalies and corresponding eigenvectors for a square matrix.
vij Explain the properties of three-dimensional shapes.

Unit-I: Theory of Equations and Complex Numbers

Elementary theorems on the roots of an equations including Cardan’s method, The remainder
and factor theorems, Synthetie division, Factored fonu of a polynommal, The Fundampental
theorem of algebra, Relations between the roots and the coefficients of polvnomial equations,
Imaginary roots, Integral and rational roots; Polar representation of complex mumbers, The o™
roots of unity, De Moivre s theorem for infeger and rational indices and its applications.
Unit-I1: Relations and Basle Number Theory

Relations. Equivalence relations, Equivalence classes: Functions, Composition of functions,
Iiverse of a function, Fmaate, countable and useomntable sets: The division algoritlom,
Divasibality and the Euclidean algonthm, The fundamental theorem of anthmetic, Modular
anthmetic and basic properties of congruences: Prmciples of mathematical induction and well
ordering.

Unit-I1E: Row Echelon Form of Matrices and Applications

Svstems of linear equations, Row reduction and echelon forms, Linear independence, The
riank of a matrix and applications; Infrocietion to linear transformations, The matnx of a linear
transformation, Matrix operations, Determunants, The mverse of a matnx, Characterizations of
invertible matrices; Applications to Computer Graphics; Eigenvalues and eigenvectors, The

characteristic equation and the Cayley—Hauunillon theorem.

Unit-IV: Planes, Straijght Lines and Spheres

Planies: Diestance of o poudl froom a plane, Angle between two plaes, par of plines, Bisectors of
angles between two planes: Strajght lines: Equations of straighit lines, Distance of & point from a
straight hine, Dstance between two straight lines, Distance between a straight line and a plane;
Spheres; Different forms, Intérsection of two spheres, Orthogonal mtersection, Tangents and
normal. Radical plane. Radical line, Coaxml system of spheres, Pole, Polar and Conjugacy.

5i45
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Unit-V: Locus, Surfaces, Curves and Condeolds
Space curves, Algebrare curves, Ruled surfices, Some standard surfaces, Classification of
quadric surfaces, Cone, Cylinder, Central contcowds, Tangent plane, Norimal, Polar planes, and
Polar lines
References:

1. Tim Andreescu, & Donn Andrica (2004). Complex Numbers from A o 2. (2%
edition). Birkhiuser.
Robert 1. T. Bell {1994). An Efementary Treatise on Coordivate Geomerry of Three

¥4

Dimensiens. Macnullan India Ltd

3. D Chatterjee (2009). dunaftical Geometry: Two and Three Diwensions. Narosa
Publishing House,

4. Leonard Eugene Dickson (2009). Firsr Course fn the Theorv af Eguations. The
Project Gutenberg EBook (hitpofwww, gutenberg org/ebooks 29735)

5 Edgar G, Goodaire & Michael M, Parmenter (2015). [Nsorete Mathematics: with
Ciraph Theory (39 edition). Pearson Education Pvt, Lid, India

6. Bemard Kolman & David B Hall (2003). feerodictory Linear Algebra with
Applications (T edition). Pearson Education Pyt Lid. India,

7. David C. Lay, Steven R. Lay & Jh J. McDonald (2016). Linear Algetwa and i
Applications (5% edition), Pearson Education Pvi. Lid. India,
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GENERIC

Paper Code: AMUATG1
Finite Element Methods

Tntroduction to finite element methods, comparison with finite difference methods, Methods of weighted
residuals, collecations, least squares and Galerkin smethod. Vanational formulation of boundary value
problems equivalence of Galerkin and Ritz methods.

Applications to solving simple problems of ordinary differential equations,
Linear, quadratic and higher order elements i one dimensional and assembly, solution of assembled
system.

Simplex elements m two and three dimensions, quadtatic triangular elements, rectangular elements,
sereidipity elements and isopenmetric elements and thenr assembly, discretization with curved
boundaries

[nterpolation fimctions, muonerical mtegration, and modelling considerations,
Solation of two dimensional partial ditferential equations under different Geometrie conditions.

Books Recommended
1. IN. Reddy, Introduction to the Finite Element Metheds, Tata MeGraw-Hall, 2003

2. K. Bathe, Finire Element Proceduras, Prentice-Hall, 2001,

3. BI) Cook, D5, Malkus and MLE. Plesha, Concepts and Applicarions of Finite Efementdnalvsis,
John Wiley and Sons, 2002

4. Thomas IR Hughes, The Finite Element Method: Linear Static and Dhvnamic Finite
ElementAnalysis, Dover Pubhication, 2000

3. George R. Buchanan, Finite Element Aralysis, McGraw Hill, 1994

Paper Code: AMUATG2
To be prepared Later

Paper Code: AMUBTG1
Algebra and Matrix Theory

Sets, Relahons, Funchon or mapping, myective and sunective mappimgs, Images and mverse umages of a
set under a mapping, Equivalence relation and partition, partial order relation and Zorn's lemma (without
proof), Binary operations.

Group: Definition, examples, property. Subgroup, Umon and intersection of groups, Cyelic group,
order of the group, Group of symmetries and examples, Permutation group,

Ring: Definition and examples, property, Subring, Tdeal, Integral Domanm.

Field: Definition and, example

Matrix algebra: Introduction, Elementary operations of matrices. Invérse of a matnix, Rank of a matnx,
Echlon form of & matix, Mormal Form, Application of matnces fo the system of linear equations,
Consistency of the system of linear equations.
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Books Recommended
1. Titu Andreescn and DormAndrica, Compler Numbers from 4 ro £, Birkhanser, 2006

2, David C. Lay, Linear Algebra and iis Applications, 3rd Ed., Pearson

3, P.R. Bhattacharya, S K. Jam and SR Nagapaul Basic Abstract Algebra Ilnd Edition cambridge
University press Indian Edition 1997

4. TN Herstein Topies in Algebra, Wiley Eastern Ltd. New Delhi 1975

Paper Code: AMUBTG2
To be prepared Later

Paper Code: AMUCTG1
Differential calculus

Limit andd Continuity: (g 6) defimtion, Types of discontinmties, Differentiability of functions,
o' Derivative, Successive differentiation, Leibniz mle and its applications.

Tangents and normals, Curvature, Asymptotes, Singular points, Tracing of curves,
Parametric representation of curves and tracig of parametne curves
Polar coordinates and tracing of curves i polar coordinates.

Rolle's theorem, Mean Value theorems, Taylor's theorem with Lagrange’s and Cauchy's forms of
remainder, Tavlor's series. Maclaurin’s senes of sin x, cosx, €, log{ 1 +x ), (1 +x ¥, Maxima and
Minima, Indeterminate forms,

Functions of Two Variables: Limit, Contimuty, Differentiability. Partial differentiation, Change of
variahbles, Euler's and Taylors theorem Maxima and minima;

Double and wiple integrals, Change of order m double infegrals Beta and Gamma finctions.
Text Books

1. Shanti Narayan, A Text Book of Vector Caleulus, 5. Chand & Company. New Delln
2.5, C. Malhk, Mathematical Analysis, Wiley Eastern Litd. New Delln.

Reference Books:

1. Gabriel Klaumber, Mathematical Analysis, Marce]l Dekkar, New Yok 1973

2. Erwin Krevazig, Advanced Engineermg Mathematies, Joln Wiley & Sons, 1999,

3 H. Anton, I Barens and 5. Davis, Calewlis, John Wilev and Sons, Inc., 2002,

4, GB. Thomas and R.L. Finney, Calewlis, Pearson Education, 2007,

Paper Code: AMUCTG2
To be prepared later

Paper Code: AMUDTG1
Applications of Algebra

Balanced incomplete block designs (BIBD): definitions and results. incidence matnx of a BIBD,
constriction of BIBD from difference sets, construction of BIBD using quadratic residues, difference set
40K45
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Polya's theorems and therr immediate applications.

Latin squares, Hadamard matrices, Combinatorial designs: ¢ designs, BIBDs, Symmefric designs.

Books Recommended
1. IH.van Lint and B M. Wilson, 4 Cowrse in Combinatorics, 2nd Ed . Cambridge University Press, 2001
20 V. Erishommthy, Combinatorics, Theory and Applicarion, Affiliated Enst-West Press 1985,
3. P.I Cameron, Combinatorics, Topics, Technigues, Algevitlms. Cambridge University Press, 1995,
4, M. Jr Hall, Combinatorial Theory. 2nd Ed,, Jobhn Wiley & Sons, 1986,
5. .5 Sane; Combinarovial Technigues, Hindustan Book Agency. 2013,
6. HA Brualdi, Introduciory Combinarorics, Sth Ed.. Pearson Education lnc., 2009,

AEC
Paper Code: AMUATA1
Set Theory and Logic

Introduction, propesitions, tnuth table, negabion, conjunetion and disjunction. Implications, biconditional
propositions, converse, contra positive and mverse propositions and precedence of logical operators,
Propositional equivalence: Logical equivalences. Predicates and quantifiers: Introduction, Quantifiers,
Binding vanables and Negations

Sets, subsets, Set operations and the laws of set theory and Venn diagrams. Examples of finite and infinite
sets. Finite sefs and counting principle. Empty set, properties of empty set. Standard set operations.
Classes of sets. Power set of a set

Dnfference and Symmetnc difference of two sets. Set wlentities, Generalized union and intersections.
Relation: Product set, Composition of relations, Types of relations, Partibons, Equivalence Relations
with example of congrence modulo relation, Partial ordenng relations. n-ary relations,

Books Recommended

1. B.P. Gnmaldi, Dizerete Mathematics and Combinarorial Mathemarics, Pearson Education, 1998
2 P.R. Halmos, Naive Ser Theory, Sprimger, 1974,

3 E. Kamke, Theory af Sers, Dover Publishers, 1950
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Paper Code: AMUATAZ2
Basics of Statistics

Course Learning Outcomes: This course will enable the students to:

Explain the basic ideas of measures of central tendency, dispersion and their applications.

2. Adapt the knowledge of varions Probability distributions and their applications.

3. Apply statistical techmques for sampling of big data

4, Explaina formulation belping to predict one varable in terms of the other that 1, correlation and
linear regression,
Unit-1: Review on Probability
Measures of Central Tendency, Measures of Dispersion, Probability, Conditional Probability,
Random Vanables, Expected Value, Moment generating function, Probablity Distributions,
Binomial Distnibution, Poission Distmbution. Mormal Distribution,
Unit-2: Sampling Methods
Random Sampling and Methods of Samplings, Sampling distribution and standard error, Sampling
distribution of the Sample Mean, Central limit theovem, Sampling distnbution of the sample
proportion, Sampling distribution of the difference between two sample means and Sampling
distribution of the difference between two sample proportions.
Unit-3: Correlation and Regression
Correlation karl Pearson’s Coefficient of correlation, Rank comrelation, Linear regression, Lines of
regression, Inferences conceming the regression coefficients,
References:

1. 5. C. Gupta and V. Kapoor. Fundamentals of mathematical Stastics, Sultanchand and Son’s, New
Drelhi.

2. Robert V. Hogg, Joseph W. McKean & Allen T. Craig(2013), Introduction to Mathematical
Statistics( 72 Edition), Person Education

3. Trwin Miller &Marylees Miller (2014). Jolwm E Frewnd's Moethemarical Staristics with
Applicarions(8thedition).  Pearson.  Dorling  Kmdersley Pyt Lid.  India JunPiman (1993).
Probabiliny Springer-Verlag,

4. Sheldon M. Ross (2004). Introdiuction fo Prabability Models {1 1th edition). Elsévien

5. A M Yaglom and I M. Yaglom (1983). Probabiline and Information. D. Reidel Publishing
Company. Distriboted by Hindustan Publishing Corporation (India) Delhi.
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Paper Code: AMUBTA1

THEORY OF INTERPOLATION

To be prepared later

Paper Code; AMUBTA2
To be prepared later

SEC
Paper Code: AMUATL1

Introduction to Cryptography

Basic Concept of Cryptography, Information secunty, Background on functions, Basic termunology and
concepts, Svinmetric-key encryption, Digital signatures, Authentication and identification, Public-key
cryptograplry, Hash functions, Protocols and mechanisms, Key establishment, management and
certification, Pseudorandom numbers and sequences, Classes of attacks and security models,
Identification and Entity Authentication, Diagital Sigmatures, Efficient Tmplementation, Patents and
Standards. Basic concepts of elliptic curve and quantum cryptography.

. Wenbo Mao, Modem Cryptography: Theory and Practice, Pearsion Education, 2004

2, T Buchmarm, Intreduction to Cryptography, Spranger (India) 2004

3. A Menezes, P.ovan Oorschot and 5. Vanstone, Handbook of Applied Cryplography, CRC Press

Paper Code: AMUATL2

To be prepared later

Paper Code: AMUBTL1
Graph Theory

Definition. examples and basic properties of graphs, psendo graphs, complete graphs, bi-partite graphs,
isomorplosm of graplis, paths and cirewits, Eulerian civenits, Hamaltonian cyeles, the adjacency matnx,
welghted graph. travelling salesman’s problem. shortest path, Dijkstra’s alporithm, Floyd-Warshall
algoritlun
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Books Recommended

1. B.A. Davey and H.A. Prestley, Intreduction to Lattices and Ovder, Cambndge Umversity Press,
Cambndge, 1994,

2. Edgar G. Goodaire and Michael M. Parmenter, Diserete Mathematios with Graplh Theory, 2od
Edition, Pearson Education (Singapore) P. Lid.. Indian Reprint 2003,

3. Rudolf Lidl and Gunter Pilz, Applied Abstract Algebra, 2d Ed,, Undergraduate Texts in
Mathematics, Springer (S1E), Indian reprint. 2004,

Paper Code: AMUBTL2

To be prepared later
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Semester-11
Paper Code-AMUBTT1
Multivariable Calculus

Course Learning Outcomes: Tlhis cowse will enable the sudenrs o
i) Learn conceptual variations while advancing from one variable to several variables in
caleulus,
i) Apply mulnvarable calonlns in optindzation problems.
m)  Inter-relationship amongst the line integral, double and triple miegral formulations.
i) Applications of multivariable calculus tools in physics. economics, optimization, and
understanding the architecture of cinves and surfaces in plane and space etc.
vl Realize importance of Green, Gauss and Stokes™ theorems in other branches of
wathematics.
Unit-I: Partial DifTerentiation
Functions of several variablea, Level curves and surfaces, Lomits and contimmuty, Partial
differentiation, Tangent planes, Chain rule, Dorectional derivanves, The gradient, Maximal
and normal properties of the gradient, Tangent planes and nommal lines.
Unit-IT: Differentiation
Higher order partial denvatives, Total differential and differentiabality, Jacobians, Change of
varinbles, Euler's theorem for homopenesous [inctions, Tavlor's theorem for finetions of two
vaniables and more variables, Envelopes and evolutes,
Unit-TIT: Extrema of Functions and Vector Field
Extrema of functions of two and more vanables, Method of Lagrange multpliers,
Constrained optimrzation probilems, Defintion of vector feld, Divergence, curl, gradient and
vechor identities.
Unit-1V: Double and Triple Integrals
Dioble miegration over rectananlar and nonrectangular regons;, Double wtegrals i polar co-
ordinates, Triple integral over a paralletepiped and solid regions, Volume by triple integrals,
Trnple integration m cyvlindrical and spheneal coordmates, Change of vanables m double and
triple integrals, Dimchlet mtegral.
Unit-V: Green's, Stokes' and Gauss Divergence Theorem
Line integrals, Applications of line integrals: Mass and Work, Fundamental theorem for lime
integrals, Conzervative vector fields, Green's theorem, Area as a line mtegral, Surface
mieprals, Stokes’ theorem, The Gauss divergence theorem.
Reflerences:
I, Jemrold Masden, Anthony I, Tromba & Alan Weinstein ( 2009). Basic Multivariohle

Calenfus, Springer India Put. Limited.
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2. James Stewart (2012). Multtvariable Calcwlus (7 edition). Brooks/Cole. Cengage.

3 Monty ], Strauss, Gerald L. Bradley & Karl J. St (2001, Calerfus (3 edition).
Pearson Education. Doaling Kindersley (India) Py, Lid.

. George B, Thomas Jr., Toel Hass, Christopher Heil & Maurice DD, Wer (2018).
Thomas® Calenlus (14% edition). Pearson Education

£

Paper Code- AMUBTT2
Ordinary Differential Equations

Course Learning Outcomes: The course wall enable the students to;
1) Understand the geniesis of ordinary differential equations.

i) Learm various techniques of getting exact solutions of solvable first order differential
equations and linear differentinl equations of lugher order.

iy Know Picard’s method of obtaining successive approximations of solutions of first
order differential equations, passing through a given pomt m the plane and Power
senies method for bigher order linear equations, especially in cases when there is no
method avalable to solve such squations.

iv)  Grasp the concept of a general solution of a hnear dif ferential equation of an arbatrary

order and also lemrn a few methods to obtain the general solution of such equations

-

v Formulate masthenmtical models m the form of ordinary differential equations to
suggest possible solubons of the day to day problems ansmg i physecal, chenmeal
and binlogical disciplines.

Unit-I: First Order Differential Equations

Basic concepts and genesis of ordinary differential equations, Order and degree of a

differential equation, Mfferential equations of first order and first degree, Equations in which

vaniables are separable. Homogeneous equations, Linear differential equations and equations
reducible to hnear form, Exsct differential equations, Infegrating factor, First order lngher
degree equations solvable for . v and g Claraut’s form and singular selutions. Picard™s
method of suecessive approximations and the statement of Picard’s theorem for the existence

and uniqueness of the selutions of the first order differentinl equations.

Unit-I1: Second Order Linear Differential Equations

Statement of sxistence and umiqueness theorem for linear differential equations, General
theory of linear differéntial equations of second order with variable coefficients, Solutions of
homogeneons  linear ovdinary  differential equations of second order with  constam
coefficients, Transformations of the equation by changmg the dependent/independent
vanable, Method of vananon of parameters and method of undetermined coefficients,
Reduction of order. Coupled linear differential equations with constant coefTicients.
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Undt-TI: Higher Order Linear Differential Equations

Pringiple of superposition for o bomogeneous hinear differential equation, Linearly dependent
and linearly mdependent solutions on animterval, Wronskinn and its properties, Concept of a
general solunion of & linear differential equation, Linear homogeneous and non-homogeneous
equations of higher order wath constant coefficients, Euler-Canchy equation, Method of
vanation of pammeters and method of undetermuned coeflicients, Inverse operator method.
Unit-1V: Series Solutions of Differential Equations

Power senes method, Legendre's equation, Legendre polynomials, Rodngue’s formula,
Orthogonality of Legendre polynomials, Frobenius method, Bessel's equation, Bessel
funetions mnd their properties, Recuwrence relations,

Unit-V: Applications

Orthogonal trajectories, Acceleration-velocity model, Mininnom velocity of escape from
Earth’s gravifatwonal feld, Growth and decay models, Malthusian and logistic population
models, Radioactive decay, Drug assinulation into the blood of a single cold pill: Free and
forced mechanical oscillations of a spning suspended vertically carrying a4 mass at its lowest
tip, Phenomena of resonance, LCR crcuts, Lotka-%Voltera population model.

References:

1. Belinds Barnes & Glenn Robert Fulford (2015). Mathematical Madelling with Case
Striclies: A Differential Equation Approach Using Maple and MATLAB (2™ edition).
Chapian & Hall'CRC Press, Tavlor & Franeis.

2. H. L Freedman (19800, Deterniinistic Marthematical Models in Population Ecology.
Marcel Dekker Inc

3. Erwin Kreyszig (2011}, Advanced Engineering Mathemarics (10™ edition). Wiley.

4. Daniel A Muwray (2003). fitroductery Cowrse in Diffevential Equations, Orient.

5. B.Ra. D P. Choudhiry & H. L Freediman (2013). A Cowrse tn Ordinary Differential
Equarions (2* edition). Narosa.

6. Shepley L. Boss (2007), Differential Equations (37 edition), Wiley India

7. George F. Simmons (201 7). Ddfferential Eqriations with Applicatons and Historical
Notes (3 edition). CRC Press. Taylor & Francis.
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SEMESTER -1
Paper Code: AMPATT1

ABSTRACT ALGEBRA

Course Aim:This course is designed in such a manner which creates ability among the
students to understand the concepts of algebraoic structures with their odvance features.

Pre-requisite:Group theary, Ring theory, Linear algebro

Mormal and Subnormal series, Composition series, Jordan -Holder thearem, Solvable groups,
MNilpotent groups

Maodules, Sub modules, Quotient modules, Direct sums, Modules generated by a subset,
Cyclie module, Homamorphism of modules, Isomorphism theorems, Exact sequences of
modules, Simples modules, Schur's lemma, Free modules, Nilpotent and nil ideals,
MNoetherian and Artinian modules and rings, Hom, (€2 M;, & M;), Hilbert Basis Theorem,
Wedderburn Artin Theorem.

Smith normal form over a PID and rank, Fundamental structure theorem for finitely
generated modules over a PID and its applications.

Field Theory, Extension fields, Algebraic and Transcendental extensions, Separable and
inseparable extensions, Normal extensions, Perfect Fields, Finite Fields, Primitive elements,
algebraically closed field,

Galols Theory, Galols Extension, Fundamental theorem of Galols Theory, Applications of
Galois theory to classical problems.

Algebra of Linear transformations, Characteristic roots and matrices for linear
transformations, Canonical forms - Similarity of linear transformation, Invariant subspaces,
Reduction of triangular form, Nilpotent transformation, Index of Nilpotency, Invariants of a
nllpotent transformation, The Primary Decomposition Theorem, Jordan blocks and Jordan
forms

Text Books:

1. |. M. Herstein, Topics in Algebra,Wiely Eastern Ltd. New Delhi (1975).
2. P. B. Bhattacharya, 5. K. Jain and 5, K. Jain and 5. R, Nagpaul, Basic Abstract Algebra,
lInd Edition Cambridge University, Press Indian Edition.

Reference Books:

1. 5 Lang, Algebra, Edition- Wisely.

2. M. Artin, Algebra, Prentice Hall of India, 1991,

3. M. lacobson, Basic Algebra, Vol. |, || & Il Hindustan Publishing Company.

4. D, 5 Malik, ). N, Mordersong& M. K, Sen, Fundamentals of Abstract Algebra, McGraw
Hill International Edition 1997,

CourseQutcomes: Students will be able to understand after the completions of the course:
4441
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To describe algebraic structures solvable and nilpotent groups, nilpotent and nil
ideals, modules with Isemorphism theorems and noetherian and artinian modules.
To describe field theory with extensions, Galois Theory with application, smith normal
forms over PID and finitely generated modules over PID with its applications.

To describe about canonical forms, linear and nilpotent transformation.

Paper Code: AMPATT2

TOPOLOGY

Course Aim: To introduce the students to topology ond elementary properties of
topological spoces, continuous functions between topological spaces and to develop the
student’s ability to handle abstroct ideas of Mathematics.

Pre-requisite: Sasic concepts of topology,

Geometry and topology, from geometry Lo metric spaces, topological spaces, basis, sub basis,
order topology, subspace topology, closed sets, closure, interior, limit points, separable

spaces.

Continueus functions and their characterization, comparison of topologies, weak topologies,

sequential continuity, homeomorphism, topological property, constructing continuous
functions, metric topology, quotient topology

Connected topological spaces, Path-connected topologieal spaces, continuity and
connectedness, intermediate value theorem, components and path component of a
topological space, local connectedness

Compact spaces, limit point compact spaces, sequentially compact spaces, continuity and
compactness, extreme value theorem, uniform continuity theorem, local compactness, ong
point compactification.

Countability axioms, separation axioms, Hausdorff topological spaces, Regular topalogical
spaces, Normal topological spaces, Urysohn lermma and Tietze extension theorem

Product topology and box topology, compactness and product topology, tube lemma,
Tychonoff theorem, connectedness and product topology

Text Book:
1. lames R Munkres, Topology, A First Course, Prentice Hall of India Pvt. Ltd., New Delhi.
Reference Books:
1. G, F. Simmons, Introduction to Topology and Modern Analysis, McGraw-Hill Book
Company.
2. K. D. loshi, introduction to General topology, New Age International Pvt. Ltd. Publ,,
Mew Delhi,
3. ). Dugundji, Topology, Allyn and Bacon, 1966 (Reprinted in India by Prentice Hall of

India Pyvt. Ltd).

Course outcomes:Upon successful completion of this course, the students will be able to

5/41
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understand the interconnection of metric space and topological spaces. They will know about
the concepts of continuity and convergence in a more general sense, They will learn how to
generalize the mathematical concepts.

Paper Code:AMPATT3

DISCRETE MATHEMATICAL STRUCTURES

Course Aim:Te develop logical thinking and its application to computer scence [(to
emphasize the importance of proving stotements correctly and de-emphasize the hand-
waving approach towards correctness of an argument). The subject enhances one’s ability
to reason and ability to present a coherent and mathematically accurate argument.

Pre-requisite:Bosic concepts of mathematical logic, Combinatorics, Lattice and Graph theory.

Unit 1: Mathematical Logic:

Statements, Connectives, Statement formulas, Truth tables, Tautologies, Equivalence and
implications, functionally complete set of conpectives, Normal forms (Disjunctive and
Conjunctive), Ordering of normal forms, Rules of Inference, Consistency of premises, Indirect
method of Proof, Automatic theorem proving, Predicate calculus, statement functions,
Quantification, Predicate formulas, Inference theory for predicate calculus.

Unit 2: Set Theory:

Basics of set theory, Relations, different types of binary relations, relation matrix and graph
of a relation, Partition and covering of a set, Equivalence and compatibility relation, Partial
ordering, Hasse-diagram, Characteristic functions of a set.

Unit 3: Combinatorics:

Baslc of Counting’s, Permutations and Combinations, Enumeration of Permutations and
Combinations, Principle of Inclusion and exclusion, The pigeaonhole principle, Generating
Functions of Sequences, Calculating Coefficients of Generating Functions, Recurrence
Relations, Solving Recurrence Relations by Substitution and Generating Functions, The
Method of Characteristic Roots.

Unit 4: Lattices and Boolean algebra:

Lattices as Partially Ordered Sets and as Algebraic systems, Properties of Lattices, Sub-
fattices, Lattice homomorphism, Modular and Distributive Lattices, Complements, Boolean
Algebra, Boolean homomorphism, Boolean identities, Stone Representation Theorem for
finite Boolean Algebras (statement only), Boolean Functions and products, Free Boolean
Algebras, Relationship with Statement Logic, Karnaugh Map.

Unit 5: Graph Theory:
Fundamental concepts of graphs and digraphs, path, reachability and Connectedness,
Eulerian and Hamiltonian graphs, shortest path problems, chromatic numbers and chromatic

6/a1
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index, Matrix representation of Graph, Planarity of Graphs, Tree and their properties, Binary
tree, Spanning tree.

Text Books:

1. 1. P. Trembly and R. Manohar, Discrete Mathematical Structures with Applications to
Computer Science, Mc-Graw Hill Book Company, 1977,

2. Joe. L Mott, Abraham Kandel, Theodore P. Baker, Discrete Mathematics for
Computer Scientists and Mathematicians, Prentice Hall of India, 2008.

Reference Books:

1. Kolman, Busby and Ross, Discrete Mathematical Structures, Prentice Hall Publication,
Mew lersey, LUSA.

2. Narsingh Deo, Graph Theory with Applications to Engineering and Computer Science,
Prentice Hall of India.

3. HalukBingol, Discrete Mathematics,

4. Preparata and Yeh: Discrete Mathematical Structures,

Course Outcomes: Students will be able to:

» Write an argument using logical notation and determine if the argument is or is not
valid.

# Demonstrate the ability to write and evaluate a proof or outline the basic structure
of and give examples of each proof technigue described.

# Understand the basic principles of sets and operations in sets.

Prove basic set equalities.

¥

.

Demonstrate an understanding of relations and functions and be able to determine
their properties.

Apply counting principles to determine probabilities.

Demaonstrate different traversal methods for trees and graphs.

~ Model problems in Computer Science using graphs and trees,

v

T

Paper Code: AMPATT4

GEOMETRY OF MANIFOLDS

Course Aim:After the study of Differential Geometry in previous semesters in this course
we introduce the bosic concept of manifolds. The study of manifolds combines many
important areas of mothematics. It generalizes concepts of Manifolds through linear
algebra, Analysis and topology. In this part of the course student will learn about
Mapnifolds, Integral curves and Flows, Lineagr Connection, Exterior Algebra, Exterior
dervative Riemannian manifolds.

Pre-requisite:Monifolds and Differentiable manifoids.

7/a1
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Manifolds: Topological manifolds smooth manifolds, Differentiable structures defined on
sets, Differentiable functions on a manifold, Differentiable mapping from a manifold into
another manifold.

Differentiable manifolds: smooth maps, chart, atlas, differentiable structure, Definition and
examples of differentiable manifolds, differentials on smooth maps.

Vector fields and Lie bracket: vector fields as an equivalence class of curves, Tangent vector
as a directional derivative operator, algebraic approach of tangent vectors, tangent spaces,
Vector fields on differentiable manifolds, eovariant Differentiation - related vector flelds,
tangent bundle Immersions, embeddings and transversality.

Integral curves and Flows: Definition, examples and related theorems of Integral curves.
Definition, examples and refated theorems of one parameter group of transformation.

Exterior Algebra and Exterior derivative: Definition, examples related problems of tensor
praducts, tensor algebra and exterior Algebra,

Text Book:

1. U, C, De and A, A Shaikh, Differential Geometry of Manifolds, Narosa Publishing
House, Mew Delhi, 2007,

Reference Books:
1. R.L.Bishop and R. ). Crittenden, Geometry of Manifolds, Academic Press; 1964,
2. 55 Chern, W.H. Chen and K.5. Lam, Lectures on Differential Geometry, World
Sclentific, 2000.
M. 1. Hicks, Notes on Differential Geametry, Von Nostrand, 1965.
1M, Lee, Introduction to Smooth Manifolds, Springer, 2006,
¥. Matsushima, Differentiable Manifolds, Dekker, 1972,
M. Spivak, & Comprehensive Introduction to Differential Geometry Val, 183
Editlon Publish or Perish, 1989,
7. F.Warner, Foundations of Differentiable Manifolds and Lie Groups, Springer, 1983,

Lt

Course Qutcomes: They are able to understand Integral curves and Flows, Linear Connection,
Exterior Algebra, Exterior derivative, Riemannian manifolds. Students learnt how topology,
algebra and linear algebra involved in the study of Manifold. Also they recognized the
application of manifold in different branches of Applied Sciences.

Paper Code: AMPATO1
APPLICATIONS OF FUZZY SETS AND FUZZY LOGIC

The basic aim of introducing this open elective is to introduce the application of fuzzy
techniques in decision making. The aim is to be achieved without giving unnecessary
emphasis on learning theoretical aspects of fuzzy set theory. Another aim is to study and

8/a1
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compare the two methods/theories for dealing with uncertainty namely probability theory
and possibility theory.

Course Aim: A student opting this open elective is supposed to know discrete mathematics
up to the level of higher secondary schools and basic theory of probability from any board
in Indio and basics of theory of probability. Besides a student must hove a burning desire
to find applications of the most modern branch of mathematics broadly termed os Fuzzy
Set Theory and Fuzzy Logic.

Target group: Any P.G. student interested in using teols of mathematics in his/her discipline
of studies.

Objective:Basicobjective af this course is help to learn the wide scope of application of furzy
methods In various branches of disciplines like Economics, Polltical sclence, social science,
Natural science and Life science etc. Of course this course 15 most desirable course far any
branch of studies in engineering.

From Classical [Crisp] sets to fuzry sets: A grand paradigm shift: Introduction, Crisp Sets: An
overview, Fuzzy sets: basic types, Fuzzy sets: Basic concepts, Characteristics and signification
of paradigm shifts

Operation on fuzry sets: Types of operations, Fuzzy complements, Fuzzy intersections: t-
Maorms, Fuzzy unions: t-conorms, Combination of operations, Aggregation of operations

Possibility Theory: Fuzzy measures, Evidence Theory, Possibility theory, Fuzzy sets and
possibility theory, Possibility theory vs. probability theory

Fuzzy Logic: Classical logic: An overview, multivalued logics, Fuzzy propositions, Fuzzy
quantifiers, Linguistic hedges

Approximate Reasoning: Fuzzy expert system: an overview, Fuzzy implications, Selection of
fuzzy implications, Multl conditional approximate reasoning, the role of fuzzy relation
Equations, Interval-valued approximate reasoning.

Fuzzy Systems: General discussion, Fuzry controllers: An overview, Fuzzy controllers: aAn
Example, Fuzzy systems and neural networks, Fuzzy neural networks, Fuzzy automata, Fuzzy
dynamie systems.

Fuzzy decision making: General discussion, Individual decision making, multi-person decision
making, Multicriterial decision making, Multistage decision making, Fuzzy ranking methods,
Fuzzy linear programming.

Text Book:

1. George J. Klir, Bo Yuan, Fuzzy sets and fuzzy logic Theory and Applications, PHI
Publications 2002,

Reference Books:

a/41
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1. Zimmermann, H. J.,Fuzzy set theory and its applications. Springer Science & Business
Media (2011},

2. Garg, H. Pythagorean, Fuzzy Sets- Theory and Applications, Springer, Singapore
{2021},

Course Dutcomes: After completion of this course a student s supposed to know:

# MNeed of techniques introduced under the course in using(logical) mathematical tools
available for cutting edge research in the area of his/her choice.

Learn to deal with real world uncertainties especially of the fuzzy nature.

Use of fuzzy logic for decision making under real world scenario which is mostly fuzzy.
Basic idea of set theory and basics of fuzzy sets. The significance of application of
fuzzy sets.

Binary and unary operations, combinations of operations on fuzzy sets. Aggregation

b R

¥

.

operations.

A student is supposed to understand the application as Fuzzy measures evidence
theory, Possibility theory and probability theory,

= An overview of classical legic and basics types of fuzzy proposition. Basics inference

b

rules,

Basics of appropriate reasoning and selection of fuzzy implication.

Basics of fuzzy controller, idea of fuzzification and defuzzification,

Study of fuzey controllers by mean of examples, Individual and Multiple decision
making, Multicriteria and Multistage decision making.

SEMESTER - 2

b

¥

Paper Code: AMPBTT1
REAL ANALYSIS

Course Aim:The proposed course is intended to be a basic course on Mathematical analysis
for M.Sc. students that enabile to understand the basic concepts of Compact metric spaces,
measure theory and integration.

Pre-requisite: Basic Concepts of Mathematical Analysis.

Compact Metric Spaces: Totally bounded metric spaces, Compact metric spaces,
Lebesgue Covering lemma and Characterization of Compact metric spaces.

Riemann-Stieltjes Integration: Rlemann-5Stieltjes integration, Properties of Riemann-
Stieltjes Integrals, Class of Riemann- Stieltjesintegrable functions.

Function ofBoundedVariation: Function of bounded variation, Total variation and its
additive property, Variation function and its properties, Necessary and sufficient
conditions for a function to be boundedvariation,
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MeasurableSets: Measurable sets and their properties, Non- Measurable sets, set of
measure zero, Cantor set, a-algebra, Borel Algebra, Complete measure,

MeasurableFunctions: Measurable functions, Properties of Measurable functions, Positive
and negative parts of function, Simple functions, Relation between continuity and
measurability of function, Lusin's and Egoroff's Theorems.

Lebesguelntegral: Comparison of Lebesgue and Riemann integrals, Lebesgue integral of a
bounded function over a set & of finite measure; Simple properties, Lebesgue integral for
unbounded functions, Bounded convergence theorem for a sequence of function, Fatou's
lemma, Classical Lebesgue dominated convergence theorem, Monotone convergence
thearem, Fubini's Theorem.

Text Books:

1. Rudin W.; “Principles of Mathematical Analysis™, 37 ed., McGraw-Hill, 1983,
2. Royden H. L., "Real Analysis” (3rd Edition), Macmilan Publishing Co. Inc., New
Yaork, 47 Ed,, 1993.
3. Rana |, K., "An introduction to measure and Integration”, Narosa Publishing House,
Delhi,1997.

Reference Books:

1. Apostol T., “Mathematical Analysis”, 2nd ed., Narosa Publishers, 2002,

2. G. de Barra, Measure theory and integration, Harwood Publishing Limited, Chichester,
2003,

3. E. M. 5tein and R, Shakarchi, Real analysis, measure theory, integration and Hilbert
spaces, Princeton University Press, 2005,

Course Outcomes: After completion of this course, student will be able to:

# Understand the fundamental terms of theory of Compact metric spaces, Integration,
Function of bounded variation, Measure theory viz. algebra, o-algebra; and Lebesgue
Integral.

¥ Understand the basic concepts of measure theory namely Monotone convergence
theorem, Fubini's Theorem.

= Apply the concept of measure in the problems pertaining to integration of function
with respect to particular measure.

~ Analyze and identify important dissimilarities between Riemann integration and
Lebesgue integration.

# Evaluate the value of Lebesgue integration (with respect to its measure) of any
measurable function.

# Construct proof of variety of results measure theory using the concept of outer
measure and integration with respect to measure.

11/41
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Paper Code: AMPBTT2
NUMERICAL ANALYSIS

Course Aim:The primary goal is to provide mathematics majors with a basic knowledge
ofnumerical methods including: root finding, numerical linear algebra, interpolotion,
solving systems of linear equations, numerical solution to ordinary and partial differential
equations. The course will also develop an understanding of the elements of error analysis
for numerical methods and cerfoin proofs. The course will further develop problem solving
skills.

Pre-requisite: Bosic concepts of Numernical Analysis.
Brief review of numerical basic method for algebraic and transcendental equations

Errors, rate of convergence, efficiency index, computational order of
corvergenceTranscendental & polynamial equations:
Muller's method, Chebyshev's methods, higher order methods, modified Newton-
Raphson method, methiod for finding multiple root in case of unknown multiplicity, Newton-
Raphson method for nonlinear systems.

Cardano’s method, Ferrari’s method, Descarte’s rule of signs, 5turm sequence; Birge-Vieta
method, Bairstow method, Graeffe's root sguaring method

System of linear equations:. partial and complete pivoting in Gauss elimination method,
Doolittle’s’ and Crout’s method,

Eigen values & Eigen vectors: Bounds on Eigen values, method for finding Eigen values of
symmetric matrices, method for finding Eigen values of arbitrary matrices,

Interpolation: existence & unigueness of Lagrange's & divided Interpolation, Truncation

errar, Hermite's interpalation, cubic spline interpolation, errors In interpolation,

Mumerical solution of ordinary different equations; solution of boundary value problems by
finite difference method, shooting method,

Mumerical sclution of partial differential equations: solution of elliptic, parabolic and
hyperbolic partial differential equations problems by finite difference method,

Text Book:

1. lain MK, lyengar S R K and Jain R K, Numerical Methods for Sclentific and Engineering
Computation, 4th Edn, New Age |nternational Pyt Ltd (2005).

Reference Books:

1. 5. 5. Sastry, Introductory Methods of Mumerical Analysis, 5th Edn. Prentice Hall of
India (2013).

2. 1, H. Mathews and K.D. Fink: Mumerical Methods using Matlabs, 4rth edition, PHI
Learning Private Limited, New Delhi (2021).

3. B Bradie: A Friendly Introduction to Numerical Analysis, Pearson Prenctice Hall, India
(2006},

12/
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Course Dutcomes:Upon completion of the course, the students will be able to:

~ Findthe source of errors and its effect on any numerical computations and be famillar
with finite precision computations.

= Solve an algebraic or transcendental equation wsing am appropriate numerical
method andperform an error analysis for a given numerical method.

# Solve a linear system of equations using an appropriate numerical method which
include directand iterative methods and apply numerical methods to find Eigen-
values and corresponding Eigen-vectors.

# Approximate the piven data with an interpolating polynomial and least square
approximations,

# Calculate a definite integral numerically and solve initial and boundary walue
problems usingappropriate numerical methods,

Paper Code: AMPBTD1
CODING THEORY

Course Aim: Discuss various coding schemes, Implement the encoder and decoder of one
block code wsing any program language and comprehend various error control code
properties {(Apply linear block codes for error detection and correction, convelution codes
for performance analysis & cyclic codes for error detection and correction and Design BCH
& RS codes for Channel performance improvement against burst errors. ).

Pre-requisite:Baosic concepts of Coding Theory,

Block codes, linear codes, minimum distance, generator and parity check matrices, hamming
codes, Nearest nelghbour decoding for linear codes, syndrome decoding, welght
enumerators,

Singleton and sphere packing bounds, MDS codes and perfect codes, Gllbert-Varshamow
bound, Griesmer bound, Non-linear codes, Hadamard codes, binary and ternary Golay codes.

Constructions of linear codes, Reed-Solomon and Justesen codes, Reed-Muller codes,
subfield codes, Cyclic codes, generator and parity-check polynomials, Weight distribution of
codes, Generalized BCH codes, Self-dual codes and invariant theory, Covering radius
problem.

Reed Solomon codes, binary group code, polynomial code, binary cyclic codes of Length 2n
{n add), generalized Reed-Muller codes, Simplex codes, t-designs, Steiner systems, guadratic
residue codes, Convolutional Codes.

Goppa codes, Quaternary codes, binary codes derived from codes overd ,, Galois ring overd,,
cyclic and quadratic residue codes overd,, self-dual codes overd,.

Text Books:

13/41
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1. I, H.Van Lint, Introduction to Coding Theory, 3rd ed., Graduate Text in Mathematics,
26, Springer-Verlag, 1999,

2. W, C, Huffman and V. Pless, Fundamentals of Error-correcting Codes, Cambridge
University Press, 2003,

3. 5. Lling and C. Xing, Coding Theory, A First Course, Cambridge University Press, 2004,

Reference Books:

1. ) Buchmann, T, Hoholdt, H. Stichtenoth, Coding Theory, Cryptography and Related
Areas.

2. Wakerly, ). NMNorth-Holland, Error-correcting codes, self-checking circuits and

applications, New York 1978,

Wan Zh. Wissenschaftsverlag, Algebra und Codes, Peking, 1980,

Welsh, D, WCH, Weinheim, Codes and Cryptography, 1991,

Wolfowitz, )., Coding theorems of information theary, Springer, Berlin, 1978,

Wozencraft, M., Jacobs, |. John Wiley Principles of communication engineering, New

York,

Wozencraft, M., Reiffen, B Sequential Decoding, M.1.T. Press, Cambridge/Mass.

Wiggert, D. Artech, Boston/Mass, Codes for error control and synchronization, 1988,

;A e A

R

Course Dutcomes:After completion of the course, the student will be able to:

* Design the channel performance using Coding theory.
Comprehend various error control code properties.

# Compare various capacity reduction based coding technigues for image and video
type of data.

# Ilustrate various security oriented coding technigues for Block codes,

Implement various error control technigues for Convolutional codes,

Y

Paper Code: AMPBTD2
Finsler Geometry

Objective: The objective of this course is to enable the students, the bosic concepts of Finsler
geometry which are useful for further study.

Line element, degree of homogeneity, Finster space, Euler's theorem, metric tensor,
generalized Christoffel symbols, Cartan tensor, Minkowskian space, Tangent space, dual
tangent space, length of a vector, Geodesic.

S-differentiation, partial 6-differentiation, Berwald differentiation, commutation formulae,
metrical connection, Landsberg space, Affinely connected space, Ricol commutation farmula,
Berwald curvature and torsion tensors, Berwald deviation tensor, Bianchi identities,
Recurrent Finsler space, Symmetric Finsler space.

Projective change, projective deviation tensor, prajective curvature and torsion tensors.
Cartan two processes of covariant differentiation, Cartan curvature and torsion tensors.

14/41
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Books Recommended:

1. H.Rund, The Differential Geometry of Finsler Spaces, Springer-Verlag, Berlin,
1959,

2. M. Matsumote, Foundations of Finsler Geometry and Special Finsler Spaces,
Kaizsheisha Press, Otsu, 1986.

3, P L. Antonell (ed). Handbook of Fusler Geometry, Kluwer Academic
Publishers, Dordrecht, the Metherlands, 2003,

Learning outcomes: After the completion of the course, snulents will be able to leam
some  basic concepts of Finsler peometry. They may  understand  covarant
differentiation better.

Paper Code: AMPBTD3
FLUID MECHANICS

Course Aim: To introduce basic concepts of Fluid Mechanics.
Pre-requisite: Bosic knowledge of Mothematics.

Introduction and Basic Principles, Properties of Fluids and Fluid Statics: Density, Bulk
Modulus, Viscosity, Newtanian fluid, Mon-Newtonian fluids, Reynolds number, Rotational
and Irrotational flows, Compressible and Incompressible flows, Governing equation of fluid
statics, Fluld under rigld body motion.

Lagrangian and Eulerian descriptions, Concept of different flow lines, Acceleration of fluid
flow, Deformation of fluid elements, Derivation of continuity equation, Stream Function,
Circulation, Velocity Potential

Euler's equation, Euler's eguation in streamline coordinates, Bernoulli’'s equation,
Application of Bernoulli's eqguation, Kelvin's theorem, Reynolds Transport Theorem (RTT),
Application of RTT: Conservation of mass, Conservation of linear momentum, Conservation
of angular momentum.

Vortex motion, Helmholts's vorticity equation, Vortex line and filament equation of surface
formed by streamlines and vortex lines in case of steady motion, Strength of a filament,
Velocity field and kinetic energy of a vortex system, Vortex pair, Vortex doublet, Images of a
vartex with regards to plane and a circular cylinder.

Mavier-Stokes equation, Pipe Flow, Principle of Similarity and Dynamical Analysis,
Temperature distribution in Coutte flow and in flow past a flat plate. Mathematical
formulation of the stability problem of incompressible flow, Stability of flows under different
cases, Prandtl’s momentum transfer theory.
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Text Books:

1. M.D. Raisinghania, Fluid Dynamics with complete Hydrodynamics and Boundary layer
Theory {Revised Edition) , 5. Chand Publication.
2. F. Chorlton, Text Book of Fluid Dynamics, CBS Publication.

Reference Books:

L.M. Milne-Thomson, Theoretical Hydrodynamics, Dover Publications Inc.
Batechelor, G.K., An Introduction to Fluid Dynamics, Cambridge Press.
Drazin, P.G., Reid W, H., Hydrodynamic Stability, Cambridge Press
Arthur Stanley Ramsey, Hydrodynamics, G. Bell and Sons, Limited.

LD, Landau and E.M. Lipschitz, Flukd mechanics, Pergamon Press.

S0 . el

Course Dutcomes: Students will be able to apply different moment equations viz,, equation
of continuity, equation of motion and equation of pressure to discuss any problem of gas
dynamics.

Paper Code: AMPBTDA4
Mathematical Methods of Applied Mathematics

Course Alm: The aim of this course is to get the insights of methods of applied mathematics.
Pre-reguisite: Basic knowledge of differential equations Is required.

Green's Function, Green's function for Laplace equation, The methods of Image, The Eigen
function method, Green's Function for Wave Equation-Helmholtz theorem, Green’s Function
for Diffusion Equation.

Laplace transform methods, Transform of various functions, Complex Inversion Formula,
Solution of Ordinary differential Equations, Solution of Partial Differential Equations, Solution
of Ditfusion Equation, Solution of Wave Equation,

Fourier Transform Methods, Transform of varous functions, Multiple Fourier Transform,
Solution of Diffusion Equation, Solution of Wave Equation and Solution of Laplace Equation.

Z - Transform and its Applications.,
Text Book:

1. Rao, K.5., Introduction to Partial Differential Equations, PHI Learning, Private Limited,
Mew Delhi, INDIA (2011).

Reference Books:
1. Jain, M.K.. Iyenger, 5. R. K and lain, R.E., Computational Methods for Partial
Differential Equations; Wiley Eastern, {1994).
2. Evans, L.C., Partial Differential Equations, Graduate Studies in Mathematics, Vol. 19,

AMS (1999).
3. B.5. Grewal., Higher Engineering Mathematics, Khanna Publishers.
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Course Outcomes: After the completion of this course, students will have the knowledge
about mathematical concept of the methods of applied mathematics,

Paper Code: AMPBTDS
Mathematical Statistics

Prepared later

Paper Code: AMPBTDG
RIEMANNIAN MANIFOLDS AND CONMNECTIONS

Course Aim: Base of the development of Differential Geometry during the 18th century and
the 19th century is the theory of plane and space curves and surfaces in the three
dimensional Euclidean space. Aim of the course Differentiol Geometry is to study the
problems in geometry using the techniques of differential calculus, integral calculus and
linear algebrao. Since the late 19th century, differential geometry has grown into a field
concerned more generally with the geometric structures on differentiable manifolds.
Differential geometry is closely related to differential topology and the geometric aspects
af the theory of differential equations.

Pre-requisite: Bosic concepts of Riemannion Manifolds and Connections are required for
this course,

Linear Connection; Affine connections, Torsion tensor of affine connection, Curvature tensor
of affine connection and related problems.

Riemannian Manifold Riemannian Connection: Definition and examples of Riemannian
Metric, Riemannian Connection and Riemannian Manifolds, Fundamental theorem of
Riemannian Geometry, Koszul's formula, First and Second Bianchi's identities, Ricci identity.

Curvatures in Riemannian Manifolds: Riemannian Curvature, Ricci curvature, scalar
curvature, Sectional curvature, Gaussian Curvature, S5chur’s theorem, Projective curvature
tensor, conformal curvature tensor, Conhormaonic Curvature tensor, Concircular Curvature
tensor.

Connections on Riemannian Manifolds: Gradient vector fields, Semi- symmetric metric
connection and related theorems, Jacobi Fields. Complete manifolds, Vector fields, all space
forms, Theorem of Cartan on the determination of the metric by means of the
curvature, Fundamental equations for Riemannian submanifolds, conformal killing.

Transformations on Riemannian Manifolds: Conformal transformation, Conformal killing
vector field, Locally symmetric Riemannian manifold, Recurrent Reimanian manifold, Ricci
17/41
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recurrent Reimanian manifold, Ricc-semi- symmetric Reimanian manifold and related
theorems.

Text Book:

1. U, C. De and A. A, Shaikh, Differential Geometry of Manifolds, Narosa Publishing
House , New Delhi, 2007,

Reference Books:

1. 5.5. Chern, W.H. Chen and K.5. Lam, Lectures on Differential Geometry, World
Scientific, 2000.

2. MP do Carmo, Riemannian geometry, Birkhauser, 1992,

3. N.l, Hicks, Notes on Differential Geometry, Von Nostrand, 1965,

4. P.Petersen, Riemannian geometry, Springer 2006,

5. I, lost, Riemannian geometry and Geometric Analysis (Ged. Springer, 2011]).

Course outcomes: in the sense of outcomes of the course Differential geometry students
have learnt how Differential Geometry involved in the study of curves and surfaces in three
dimensional Euclidean spaces. Also they are able to define surfaces and their properties,
Tangent spaces; Singularities on a surface, first fundamental form Second fundamental farm,
Gauss and Weingarten equations, Mormal Curvature. Differential Geometry has rich
applications in Theary of Relativity and Cosmology.

Paper Code: AMPBTD7
FRACTIONAL CALCULUS AND INTEGRAL TRANSFORMS

Course Aim: The objective of the paper is to develop the basic concept of Fractional Calculus
with the special interest recurrence relations and integral transformations.

Pre-requisite: A basic concept of fractional calculus and integral transforms.

Hankel Transform: Introduction, Definition and formulae, some more integrals involying
exponential functions and Bessel's function of first kind; Inversion formula and Parsival's
thearem for Hankel transform. Hankel transform of the derivative of 2 function; Application
of Hankel transforms of boundary value prablems. Finite Hankel transmission formation and
another form of Hankel transform,

Z-Transform: Introduction and basic operations on sequences of Z-transform; Properties and
theorems of Z-transform; Solution of difference equation, Multiplication by K and division by
K, Initial and final value prohlem; Partial sum. Convalution: Definition and property of casual
sequence, Inverse of Z-transform: Inverse of Z-transform by Binomial expansion, partial
fractions, residue method and convalution methed.

Fractional Calculus: Introduction and historical background; Riemann-Liouville fractional
integrals of arbitrary order a and Riemann-Liouville fractional derivatives; Basic properties
and lllustrative Examples.

18/a1
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MaPhDol: RESEARCH METHODOLOGY

Course Objectives:

This courxe ix designed o sucl o marmer which enobles the studets

wi,

1o ddentify ond divewss the vole amd importance of research in the Mathematicel
Sctences and ity related areas

to defentify amd dfiscuss the ssswes and conceprs salfent o the research process

fo ideniify and discuss the complex ixses inherent n selecting o research problem
seleeting an approprriate research design, and implementing o resdarch prafect

ta telewtify and divenss the concepts and procedures of sampling, dota collection
analyvsix ard reporting

for Better presemtation of the work in front of audience by using Lovex

dor nnvderstenifng MA TLAR software for various fmplewmentation in the area of studies
dane by the candidare.

Philosophy and Ethics: Introduction (o philosophy, definition, nature and scope,

concept, branches, Ethics, delinitions, moral philosophy. nature of moral judgments and
reactions,

Scientific conduct: Ethics with respect to science and research, Intellectual honesty and
research imtegrity, scientific misconducts Falsification, Fabrication and Plagiarizm
(FFP), redundant publications, duplicate and overlapping publications. salami slicing.
Selective reporting and misrepresentation of data,

Publication Ethics: definition, intreduction and importance, Best Practices/standards
setting initiative and guideline, COPE, WAME, ete, Conflicts of interest, Publication
misconduct, definition, concepl, problems that lead to unethical behavior and vice
versa, types, Violation of publication ethics, authorship and contributor ship,
Identification of publication misconduct, complaints and appeals, Predatory publishers
and journals.

MATLAB: Basics of Mathematical caleulations such as Integration, Solyving Matnces.
Drawing Graphs, Citation, ete

Latex: Basics of Latex such as typing o research paper, Insertion of Table, Graphs.
Pictures, ete,

Learning Chutcomes:

Wring a review of at least 01 research paper suggested by supervisor (b lns stident
wha is allotted as o Pre-PhD Course Work student by the DRC a8 per university
puidelines), ll.

Stindferts wha sicoessfolly comgpdete iy coviese will by ably
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MaPhD0S: FINED POINT THEORY AND APPLICATIONS
Course Objectives:

Fhae i@l ive ipF PR e e (i L S LiuhFIf

of timed-paint theory g

Haranive e J.'f.’.'."l“\ ||'l!|,ll (%) ~-r|l|' LR l-".'-.h'. femags

Introduction to metric fixed-point theory, Contraction Mapping in a Memc Space.

Linear Operators. Some generalizations of the Contraction Mappings. Approximaie

lteration: A Corverse of the Contraction Principle: Some Applications of the

Contraction Principle. Examples and applications.

Brouwer's Fixed Poimt Theorem. equivalent Formulations: The Elementany Proof af

Brouwer’s Fixed Poimt Theorem: Examples and Applications

The Schauder Fixed Poimt Theorem; Darbo’s Generalization of Schader’s Fixed Poing
Theorem: Browder’s and Fan's Generalizations of Schauder™s and Tachonofl s Fixed
Pomnt Theorem.

MNonlinear Operators, Lipschitzian Mappings. Ficard lerative Method, Mann Iterative
Method, Ishikawa Ierative Method, a few convergence theorems.

Reference Books:

. Vasile 1 lstratescu, Fixed Point Theory: 1. Reidel Publishing Company. 90
277-1224-7,

2. VasileBerinde *lierative Approximation of Fixed Poims” Springer.

3. Saleh Almezel, Qamrul Hasan Ansan. Mohamed Amine Bhamsi, Topicsin
Fixed Point Theory, Springer

Learning Qutcomes:

By the eid of course work, stidenis vl e ged Renedogfige of e Condeiction. Brawdn's

i
aned Selveriichers® fixed paint theorem and tiels devélopmint Alsi sindenr gor fhe
knmerwleddge abaie the comverience Heorem W psdoe Pioaed. Moo ol Icfakana

\ iteralion prrocess,

MaPhRDO%: MECHANIOS OF SO DS AND W AVE PROPAGATTON
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Course Objectives:

The prime objective af ihis poper 15 1o develap the mathemetical concept af solid mechemicy
with iry appilications o selamic wine el

Introduction to Confinuum Mechanics, Basic Asfiniiions of Solid Mechanics, Principles
of Elasticity, Fundamentals of Tensor Caleulus, Body and Surface forees. Effects of
farce: tension, compression and sheit, Analysis of siress, principal siresses, principal
plangs, maximum shearing siresses, Computation of Traction Vector and Principal
Axes,

Introduction to Strain, Afline Transformation, Infinitesimial Affine Deformation,
Geometrical Interpretation of components of Sirain, Principal Strains. Tnvariants,
General Infinitesimal Daformation, Examples of Strain, Notations, Equations of Mohr's
circle diagram, equations of deformation and strain, strain in form of displacement,
compatibility concepts, need and physical significance.

Siress-strain relations, Generalized Hook's Law, different types of symmetry, density
function, Airy’s stress function, Foisson's ratio. Complementary Shear Stress. Shear
Srrain, Shear Modulus, Unit for elastic moduli, Relution between modulus of elastelty,
modulus of rigidity and bulk modulus. Saint-Venant's Principle.

Wave equation, Solution of Wave equations, Seismic wave cquation, Plang waves,
Harmonic plane wave equation. Polarization of P and & waves, Wave propagation in
unbounded elastic medium.

Study of propagation of waves in elaslic, viscoelastic and poroelastic media, Waves in
anisotropic medium, thermoelastic medium, study of surface waves (Rayleigh & Love
waves) in elastic and viscoelastic medium including lavered miedium, Reflection and
refraction of waves in elastic media

Reference Books:

1. Lave, AEH. 4 Tregrise on Mathematical Theory of Elasticity, Cambridge
University Press, Mew York.

2. Sokolnikoff, 1.S., (1956) Mathematical Theory of Elasncity, MeGrow Hill Book
Co., NewYork.

3. Bioa, M AL {1965 Mechamics of Incremental Deformations, John Wiley & Sons ,
MNewY ork.

4. Fwing, WM., (2018) Efastic Waves w Lavered Media, Creative Media
Parners, L1.C.

s, Achenbach; J.D. (2012} Wave Propagarion e Elasie Solids. Nonh
Holland Elsevier

6. Kazimi, SMAL, (2013) Solid Mechumies, MeGiraw FHI Education (hadiad Pyt Lid
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Learning Ouicomes:
ificr the completion of this course, srsdertry will be able fo exianine Hre claraeteristios of
seismic wave propeagation il o adithematicad sease, This conre 1 il be badppfird dn loandimgy e

problems an reflection/ransalesion plienomena, crack propagaolion el moving foad in
antsirapie clatic materiofs

MaPhD10: ADVANCED NUMERICAL ANALYSIS
Course Objectives:
Tor know abonr various tvpes of Ervors, Calealare the ervor correction avid gred retuedl Pt of
the gugeon. Ulndersiomnd dfiffevent pricetfoely of sealutions of the equtent ey corted Commpaare Hresm Tor

oo the detailed knovledge abow differont mumerical snethody which are twed in real workd
problems, with emplicges oo fu fo prepare pwogram for different methdy

Errots and Approximations: Rate of convergence of an Iterative method, Efficiency

index of an Merative method

Extension of Newton-Raphson method for finding multiple roots and to solve sysiem
of non-linear equations, Mullers method, Chebyshey's miethods,

System of linear equations; LD decomposition techniques and its complexity analysis

Interpolation:  Newton's.  Divided  difference  method. Hermite's inerpalation
Cubie spline interpolation. Errors in interpolation,

Numerical Integration: Method of undetermined coefficients, Erwrors In integration
formulze, lerative solution of linear equations.

Eigen values & Eigen Vectors: Bounds on eigen values, method for finding eigen values
of symmetric matrices, method for finding eigen values of arbitrary matrices, method
for finding largest eigen volues of matrices.

Reference Books:

1. Jain M K, lvenpar 8 R K and Jain R K. Numerical Methods lor Scientific and
Engineering Computation, 4th Fdn, New Age Intemationanl Pyt Lt ¢2005)
2, Jein M K, Numerical Solutions of Differential Equations, 2nd Edn, John Wiles
and Sons Lud { 1984)
1. 5 5 Sastry, Introeductory, Methods of Numenca] Analyvsis, Sth Udn. Prennee Hall
ol Il
Learning Ouicomes:

Afvirr eompneticis of Hhix conrse, st bokesad will b eeble o b aveare o Uee v ol preendn el mscilkls

in modern selemitfic comynning. Be fomiliar with fiuie precision 4 wagniiiny By fionilice witls
munmerical solwiiony of rotincae

A g sopbicitigpens i sibgle varfolle. Be Raeedfar veardy s rical =4
&ﬁ W
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P i ’ i -
inperpoelation ard apgraximation of functtony. He familiar w ith puemeriead (miggvalion i

il with ¢ alcularine amd fferpretalton of erooey (i mrericol sttty

MaPhD11: ITERATIVE METHODS FOR SOLVING NONLINEAR
EQUATIONS

Course Objectives:

T krvow arbariad vagrfons (vpes of Merdalive mothads, thepretical amd campriteiomal arder af
COMNVETRRC PO Twea-stept it FERCEIGEY HERalTYe preihods for salving papaenf i eqpEatian s
Towr-sreps willy sepory (e pethads. ool the detallod Rmm ferefre bt aptimel & ok
apiimal eritive methods w ith dmprove them.

Errors and Approximations: Rate ol convergence of an Iterative method, Efficiency
index of an lterative method

Classification of iterative methods, computational order ol convergence (COC). R-
arder of convergence, computational efficiency of herative methods,  initial
approximations. stopping criteria, one-point iterative methods for simple roots.

Two-point without memory IM: Traub®s two-point Ty, Owirowski's fourth order 1M
& its generalization, Kung-Traub’s multipoint 1M, Jarratt’s type IM. Non-optimal two-
point TM for multiple zeros, optimal two-paint IM for multiple zeros.

Two-point with memory [M: Secant like methad, Sieflensen like methid, two-step
meihod with memory of Nela's type.

Higher order IV Non-optimal 1M, optimal 1M, with derivative IM. derivative free IM,
Higher arder without memaory I, iigher order with memory 1M,

Refercnce Books:

1. M. 5. Petkovie, B. Neta, L.D. Petkovie, J. Deunic (2003): Multipoint jterative
methods for solving nonlinear equations, Elsevier, MA, LISA,

2. 1. F. Traub (1982} Mulipoimt iterative methods for solution of equations.

Chelsea Publishing Company, NY, LISA,

C. 1. Kalley (19495 Iterative methods for linear and noolinear egquations, SEAM
Philadelphia.

Learming Oulcomes:

Afrer campaletiomn of fils conrae, stiskort wall-be gbie to b arore of the e oF erarmee maed Py
i mmeteeny peilowerlil praddemes. e feilior walli feondmeniid Gl
MNwten-Rogilsen macthoad. Seconl motbiond, Kamo Dok o meihanl 8

WFTa WY RS SLLH gls

Fowragr mnierthionad wile M 1
Jenenilraae wirls mwlitpersn warhont and with spesiory dheraroee meihisdy, Be o P [
iy sy [ U IR LTI T ("
== Anrperrteriee aptiedl iterotive giethods amd Bow e rgpeove som=opemsnd osgspnine
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Course Objectives:
Searmoaed colgH il Fgreriomen alenifis with e

Tine obective af the puaped 15 1o develop the ok
frerctiomenl diffusion ety

specinl mtcrest peenrronee relations cinl the finee spesce

Advance concept of Gamima and Beta funclion. Bessel functions

Hypergeometric and Generalized hypergeometne functions: Delinition and some
ydentities, Recurrence formulae and Expansion formma e

Mitag-Lelfer and Gieneralized Mittag-Lefller functions and its applications.

Liouville fractional differential and Riemann-
5 of fractional integrals, The
ations: Kober operitors

Intraductions and definitions of Riemann-
Liouville fractional integral of arder a. Basic propert
Weyl fractional: Basic properties of Weyl integral with its applie
and generalized Kober operalors

Beference Books:

1. Special functions: Earl . Rainville. Chelses publishing Conipary. Bronx, New

York,
The H-functions of one and 1wo varighles with applicati
K. C, Gupta and 5, P. Goyal, South Asian Publishers Pvi. Lid.

ans: H. M. Shnvastayi.

L

3. An introduction to the {ractional calculus and [ractional difTerential equation:

Kenneth S, Miller and Berram Ross, John Wiley & Sons; Ine: New York,

4. Special funetion for applied scientists: A . Mathai ane Hans 1. Haubold,
Springer publishers,

The H-lunction with application in statistics and other disciplines; 4, M
aathai ond R K. Saxend, Publishing John Wiley & Suons, MNew York

Mathal, Ram Kishone Saxens

]

6. The H-function Theory and applicanon, A. M
and Hans 1. Haubold, Springer publishers.

Learning Cutcomes:

Sriidents will b aabfe b ol clitfirverniel coppitioir of eIy cirder: Tlix conrse will betp o

develop the extendd itfeirh il sinidelfisesy off froncioncel pro i SEINY
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