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Commuon Course for all disciplings
Course Title ¢ Research and Publication Fihies

Couwrse Code ¢ RPESOOC

Creddits :
Marks ¢ ]0;)2
UNIT 1

|

Part A: Philosophy and Ethics
and scope, coneepl. hranches

1 lntrf)titlﬁfiitlll to philosophy: definition, nature
2. Cthics: definition, moral philosophy. nature of moral judgements and reactions.

Part B: Scientific Conduct
1. Ethics with respect to science and rescarch
2. Intellectual honest and research inlegrity |
plagiarism.

3 Scientific misconducts: falsification, fabrication, and
4. Redundant publications: duplicate and overlapping publications, salami slicing

5. Sclective reporting and misrepresentation of data.

UNIT 2: Publication Ethics
] " Publication ethics: definition, introduction an
2. Best practices/standards setting initiatives and guid
elC.

3 Conflicts of interest
4 Publication misconduct: defimton.

unethical behavior and vice verse. LYpes
§  Violation of publication cthics. authorship and contributor ship
6. ldentification of publication misconduct, complaimnts and appeals

7 Predatory publishers and journals

d importance
elines: (ZOI’E,-WAME,

»

concept, problems that [ead to

UNIT 3:

Part A: Open Access Publishing
1. Open access publications and initiatives
2. SHERPA/ROMEO online resource to cheek publisher copyright (BA
and self-archivingpolicies. -
3. Software tool to identify predatory pu
4. Journal finder/ journal suggestion 0o

Finder, Springcr]oumal Supgested. eiC.

slications developed by SPPU
¢ viz, JANE. Elsevier Journal

Part B: Publication Misconduct
cal issues, FI'P, aul
jes and {raud {

horship, Conthcts of interest,

Subject speciic eth
+om India and abroad, Ust of

Complaints and appeals: cxamp
plagiarism sofware like Tumitin, Urkund an

d other opensource software tools.
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. Resnik, D.B(2011) What is ethics

Unit 4

Part A: Databases |
Indeniny darabases. Citation databases: Web of Science., Seopus, ete,

Part B. Research Metrics
Impact Factor of journal as pet journal citation report, SNIP, SIR, IPP,

Cite Score. Metrics: h-index, p index, 1100 index, altmetrics

T

Books Recommended:

Indian National Science Academy (INSAY Ethics in Science and Education,

rescarch and government (2019) ISBN: 978-81 939482-1-7
http://wwav insaindia.res.in/pdi/Ethics Books.pdf

5 P.Chaddah. (2018) Ethics in competitive Rescarch , Do not get scooped, do not get

plagiarized, ISBN: 978-9387480865

3. Beall, J (2012). Predatory publishers are cor
(7415), 179-179, http://doi.org/] 0.1038/489179a
i research and why it is important . National

Institute of Environmental Health Sciences , 1-10. retrieved from,
http:/fnichs.nih.govfrcsearch/rcsou_rccs/biocthjcs/whmis/mdcx.cfm

Academy of Engincering and Institute of
juct in research :

rupling open access, Nature (489

National Academy of Sciences. National

5.
Medicine(2009) on being a scientist : gLide 1o Responsible con
Third Edition. National Academies Press

6. Bird.A. (2006) Philosophy of Science. Routledge

;. Maclntyre. Alasdair (1967) A short story of Ethics. London
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CORE (C) COURSES
Course Title; Research Methodnlogy

Couree Code: MTHIVNCO
Credits: 4
Maiks: 100

{ﬁnit 1

A brief histary uf important mathematical idens and their evolution.
Mathematical thinking, logic, statements, lugicat operations, quantficrs, different
techniques of proofd viz. mathematical induction, deduction, proof by conteadiction,
Inverse and converse, contraposition, pmnf by construction, proof by counter examples,

vocabulary and grammar of mathematical writing,

Unit 11:
Pennutations..Combinations, Partitions, Fibonacc numbers, block designs,

partially ordered sets, lattices, Boolean algebras, axiom of choice, continuum
hypothesis and Godel's incompleteness theorems

Unit 111:

Overview of mathematical research, Selection of a research topic and a research problem,
Literature survey of the topic and problem, Wnting references and bibliography.
' Prescntations: Importance of effective presental ion. How to write pood papers, models of

the paper writing process, The benefits of targeting good journals, Peer review, How 1o

respond to reviewer Comments. Funding agencies, Writing a rescarch grant proposal,

R Unit IV:
What is LATEX?, Automatic styling acéording to Journal requirements,

Cross references, Writing complex maths. The LATEX document, Typical
input fi

les. Post-processed look, The LBdit/Format/Preview Process,
Embedding references in the document, Bibliography management using
BIBTEX, Searching Google, Mathscinet, Scopus, SCI, Impact tactor, H-

index, Google scholar.

/ Books recommended:

1. Katz Victor J.. A History of Mathematics: An Introduction, 3rd edition,
/ Addison-Wesley, 2009, .
D. Solow , How 1o read and do proofs: an introduction 1o mathematical

thought process |
» 1. Stephen Hawking. God Created the Integers: The Mathematical Breakthroughs

S~ That Changed History
L I LaTex, A Documentation Sysiem, 2nd ed., Addison-Wesley,

L



3. Yrank Mittelbach, Michiel Goosens, Johannes Braams, David Charlis, Chnsg
- Rowley,
The LaTex Companion, Ind ¢d (VTCT series), Addison- Wesley, 2004,

4. Nicholas Y. Higham, Hamdbook of Writing for the Muthematical Sciences,
2nd od. SIAM, 1998,

% Dowald V. Kauth, Tracy L. Larrabee, Paul M. Roberts, Mathematical
Writing, Mathematical Association of America Washington, D.C.,1989.

6. M. K.Jain, Computational techniques and Numerical methods.

Annexure

A list of proposed assignment topics for the rescarch scholars to improve their
writing skills and their ability to commence 4 good literature survey

1. Assignment 1: Download and read a good quality PhD thesis in an area related to

your research area. Summarize the work in 500 words.
2. Assignment 2: List the top rated journals and conferences in your chosen areas.
- List some well known researchers whose work in your chosen arca has been well

recognized as outstanding and exemplary. Also writc a short note about the

contribution by any two of them.
3. Assignment 3: Literature review: Shortlist 10 good quality papers il your

research area. Write a report containing the list of papers with citation count,
extract and tabulate the research method (in domain independent language) used
hy the researchers for all these papers. Idenufy three examples where some
researcher in your area has challenged the assumptions of carlier work.

4. Assignment 4. Write a note about the main contemporary challenges for
humanity. Address these questions: What research trends in your chosen area .
are trying to meet these challenges? How do you intend to contribute 1o advance
these trends through your PhD research?

Assignment 5: In your chosen research area, list some standardized data sets for
researchers that arc available in public domain. Write a short noic about the

“evolution and utility of each of these data sets OR/AND Wnite an essay describing
the evolution of mathematical modeiing in your area. Also mghlhight the factors
that have contributed to such evolution. Cite your references. OR/AND

Experiments in your research area: Summarize § expenments performed recently
by some researchers in your arca. Retlect on these summaries to wrnite a shont

essay.




Course Title: Seminar on Recent Developients ity the Area of Research

MTHG0AC

Course Coder
Credits: 2
Marks: 100

Review of Recent hiterature:
w of the already published literature

The candidate will be evaluated

Preparation of a mmprchcnsivc and critical revie
the end of th'e semester,

(recent 10 papers) i the proposed ficld of his/her study.
on the basis df this review report and a seminar 1o be delivered at
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Course Title; Advanced Lincar Algebra

Course Code: MTHO05C
Credit: 4
Marks : 100

Unit-1

Eigen values aund Eigen veetors: Special Matrices and their Eigen values,
characteristic  Polynomial, Llementary properties  of - Eigen  systems,
Diagonalizability by similar Translformation, (unctions of Diagonalizable
matrices. normal matrices, nilpotent matrices, Jordan Structure, partitioning of

e e T U

matrices.
Unit-IX

Inner Products: Inner product spaces, orthogonal vectors, Gram-Schmidt
procedure, Unitary and orthogonal Matrices, orthogonal reduction, Discrete
reduction, Discrete Fourier Transform, complementary subspaces.

Unit-I11

Decomposition and positive Definite Matrices:  Range-nulispace
decomposition, orthogonal decomposition, Orthogonal projection, Perron-
Frobenius Theory, Positive matrices, Minima, Maxima and saddle points, Tests
for positive definiteness, singular value decomposition, stochastic matrices,

Markov Chains.
Unit1V:

" Norms: Vector norms, Matrix norm and Trace norm of a matrix, Location and
perturbation of Eigen values, Singular values and eigenvalues, Ky Fan k-norm,
Laplacian Eigen values of a Laplacian Matrix, Laplacian spectral radius, Basic

upper and lower bounds interms Laplacian Eigen values,

Recommended Books:
1. Carl D. Meyer, Matrix Analysis and Applied Linear Algebra.

2. Gilbert Strang, Linear Algebra and 1ts applications, Fourth Edition.
3. Richard A. Brualdi, DragosCvetkovic, A combinatorial Approach to

Matrix Theory and Its Applications.
4. R. Horn and C. Johnson, Matrix Analysis, Cambridge University press,
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3. Seymour Lipschutz and Marc Lipson, Schaum’s owtlines, Linear Algebra

6. R.Homand C. Johnson, Topics in Matrix Analysis, Cambridge
University Press, 1991

7. Vinit K. Sinha, Introduction to Matrix Theory

8. Xian- Da-Zhang, Matrix Analysis and Applications.
9. R. Hom and C. Johnson, Matrix Analysis, Cambridge University press,
1985S.

10. R. Hom and C. Jolnson, Topics in Matrix Analysis, Cambridge
University Press, 1991,
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Course: Advanced Time-Frequency Analysis
Course Code: MTH 906E
Credits: 4

Marks:100

Unit-]

Fourier series, Fourier transforms, Convolution theorem, Plancherel’s and Parseval’s
. formulae, Poisson summation formula, Shannon-Whittaker sampling theorem,
Haabag’suncertainty principle, Applications of Fourier transforms in Mathematical

Statistics, Ordinary differential equations, Intcgral equations, and Partial differential
equations.

( Unit-I1

Windowed Fourier transform, fundamental properties of windowed Fourier transform
including convolution theorem, Moyal’s principle, reconstruction formula and
characterization of range, Generalized Fourier transform, Quaternion Fourier transform,
fractional Fourier transform, linear canonical transform, Stockwell transform and its
properties.

Unit-111

Continuous wavelet transforms in L2(R) and their fundamental properties, Examples of
orthonormal wavelets and their Fourier transforms (Haar, Mexican, Meyer, Morlet),
Moyal’s formula, Parseval’s formula, Energy preserving relation, Inversion formula,
Discrete wavelet transform, Discrete Daubechies transformation.

Unit-1V

( " Motivation, definition and examples of Multiresolution Analysis (MRA) with special
S reference to Haar MRA and Shannon’s MRA, Properties and characterizations of scaling
functions, Construction of orthonormal wavelet bases in L2(R), Characterization of
orthonormal wavelets via Fourier transforms, Dimension function. nonuniform MRA,

Biorthogonal scaling functions and wavelets, Wavelet packets.

Recommended Books:

5. S.T. Ali, J. P. Antoine and J. P. Gazeau (2014): Coherent States, Wavelels,
and Their Generalizations, Springer, New York.
6. M.W. Wong (2002): Wavelet Transforms and Localization Operators,
Birkhauser, Boston,

7 L. Debnath and Firdous A. Shah (2015): Wavelet Transforms and Their
Applications, Birkhauser, New York.

8 D. K. Ruch and P. J. Van Fleet (2009): Wavelet Theory, John Wiley.
9. P. Nickolas, Wavelets (2017): A Students Guide, Cambridge University Press.

10. G. Kutyniok and D. Labate, Shearlets (2012): Multiscale Analysis for \/r

Multivariate Data, Birkhauser-Springer, Basel.
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Course Code: MTHO07E
Credit: 4
Marks: 100

Unit It

Types of Graphs, iso '

Degree Sequ::nce’: an:‘gg;‘r‘::‘, Subgraphs, Walk, Path and Cycle, Operation on graph

Theorem, Konigsberg Bridge i%&i:\ B'fraph, Egli;ian and Hamiltonian Graphs g;ltﬁe?;

parameters,Wl' My rees, Different Charact jzat ectivi
itney Theorem, Planarity, Eulers Theorem on num%::'é? trl:;izn:mnec“my

Unit I1;

Adjacency matr :
nx, L : ;
atrix associated ’witalf‘:man ;nalflx, skew Laplacian matrix, characteristic equation of a
graph, Eigen values of adjacency matrix, energy of a graph, Co-

spectral graphs, Spectral radius of a graph, pigeonhole principle.

Unit 111

(  Eigen values of Graphs, Characteristic Polynomial, Sachs

and diam . -
eter, Co-spectral graphs, Eigen values of regular graphs complement of regular
matrices and inertia, Singular value

duct, Schur product theorem and its

Theorem, Pairing theorem, walks

graphs .af\d line graphs of regular graphs. Stable
mequ?ht;‘es, matrix equations and the Kronecker pro
generizations.

Unit 1V:
\éan.atlon characterizations of Eigen values of Hermitian matrix, Spectral radius of a graph,
asic upper and lower bounds, other matrices related to graphs, Energy of Graphs, Basic
on Eigen vaiues and energy

upper and lower bounds, Coulson integral formula, Conjectures
of a graph.

z

Recommended Books:
1. R.B.Bapat, Graphsan

2. G. Chartrand, Graphs an
3. D. Cvetkovic, M. Doob, H.

Academic Press. ,
; raic Graph Theory, Springer.-
ic, A combinatorial Approach to Matrix Theory

d Matrices, Springer.
d Digraphs, CRC Press.

Sachs, Spectra of Graphs, Theory and Applications,

( ‘ 5. Richard A. Brualdi,Dragoszetkov

and its Applications.
Graph Energy, Springer.
1 OrientBlackSwar,

h theory, Universities Press,

.1 Matrix Theory 10 Laplacian

10. Jason J. Molitierno,
Matrices of Graphs.
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ok Integenl "Uransforms
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Courne Codor M'UHYORY,
Creditv o
Manrks: 100
Unit-l
Uyperge
Reanmetrie Rmetion «
properties of ‘\)’Pk‘l‘}!:]:::\‘\sz.:l:I)?lkmlm' ol the banle hyperpeomeltrle series and functic
I‘Icine‘s transtormation lb.‘m;‘“ "&t::lmm. lInlvnml [ormulu for ||y')cr§.tc;)rnc|ric t;cri:ql’
Yasic cont - Summton, trnnal - i
P . lrnnsformation and exps
integruls, Applications o orthogonal polynomials. Spereion Rmmias
( Unit-11

clliptic and theta

hyperge e
OMCtric series i ~ .
aroperties, Dankel ICS, lltlflltnvc nol:pns and modular serics, Fourier trans
. Hankel and Millen transform and their propertics.

Unit-111

s series solution, generating functions of

Legendre's differentinl equation and il
lace's first and second integral for

=;cg011drc's polynomials Pu(x), orthogonality, Lap
o(x), Rodrigues formula, Recurrence celutions. Besscl's equation and its solution,

Bessel I’un(:.lion of ist kind, generating function for Jn(x), Recurrence relation, integral
representations for J +(x), addition formula for Bessel functions, Orthogonality.

g-shifled factorial, ident
( functions and their cocfficients, g-integral.

Rccommendcd Books:
1. L. D. Rainvilie (1960): Special

2. V. Kac and P Cheung (2002).
3. W. N. Bailey ( 1964): Generalized Tlypergeome
4, G. Gasper and M. Rohman (2004): Basic [lypergeome

University Press.
5. B.C.Berndt (1985): Rumanujan's Nole
6. 13.C.Berndt (1989). Rumanujan’s Notebooks, Part 1, Springcr,

Research Papers:
sforms, J. London Math. Soc.

§. L. J. Slater (1955): Some basic hypcrgcomclric (ran
30, 404-413 |
basic double hypergeometric (ransforms, IndianJ Math. 19, \/

7. 11, Bxton (1977): ‘The
@(‘ amScannet

Functions, Macmillan-and Co., New York.

Quantum Calculus, Springer, New York.

(ric Series, University Press.
(ric Series, Cambridge

books, Part 1, Springer, New York.
New York.



