














































































































































































































































































































































































































I.K. GUJRAL PUNJAB TECHNICAL UNIVERSIW
Esld- Under Punjab Technical Universily Act, 1996

(Punjab Act No. I of 1997)

Rej. No. : IKG PTU/Reg/ll/ Dated :

NOTIFICATION

Sub: Regarding Pre-Ph.D Cource work.

This is for information of all concerned that Pre-Ph.D course work from 2015-17 will be

conducted in the IKGPTU main campus Kapurthala in regular mode. The PhD course work

will consists of minimum 15 credits. The structure of the course work is as under.

-54--Registrar

Dated: 22.o8.2'l 6A. Endorsement No: IKGPTU/REG/N/ k2\!- qrt,
1. Secretary to Vice Chancellor: For kind information of Vice Chancellor

2. Dean (P&D)

3. Dean (RIC)

4. Dean (Academics)

5. Finance Officer

6. Controller of Examination

7.,/DR (Computers): For uploading on website

W File Copy

$*,q'-

Sr,
No.

Nature of
GOUfS€

l{ame of course Credits Remarks

1. Core 1. Research Methodology 4 The syllabus of RM should be

formulated faculty wise such as

Engineering, Science, Managemenv
Humanities and Life sciences

z.Subject related theory
paper

4 Discipline specific related to
advanernents in theoretical methods

for research

3, Presentation 3 Discipline specific

2. Interdisciplinary 4. Elective 4 From list of subjects from allied fields

Total ilinimum credits 15

I. K. Gujrtl Punjab Technical University, Jalandhar
Jabndhar Kapu hala Highway, Near Pushpa Gujtal Science Cily, Kryarlhalu - l'U 603

Ph. No. 01E22 - 662521. 662501 Fax. Na : 01822-255506. 662526. Erruil : rcpisrmt{tut Lac,in



I.K. Gujral Punjab Technical University Jalandhar, Main Campus-Kapurthala  

(Department of Mathematical Sciences) 

 

Scheme of Pre-Ph.D. course work in Mathematics 

 

 

Sr. No. 

 

Subject with code 

 

L 

 

T 

 

P 

 

Credits 

 

Remarks 

1.  

Research Methodology (MPHM-101) 

 

4 

 

- 

 

- 

 

4 

 

Compulsory 

2. (i) Methods in Applied Mathematics 

(MPHM-102) 

 

(ii) Continuum Mechanics 

(MPHM-103) 

 

(iii) Advanced Analysis 

(MPHM-104) 

 

(iv) Advanced Number Theory 

(UC-MSM-504-18) 

 

(v) Advanced Numerical Methods 

(UC-MSM-510-18) 

 

 

 

 

4 

 

 

 

- 

 

 

 

- 

 

 

 

4 

 

 

Any one 

3.                   Presentation 

                 (MPHM-105) 

- - - 3 Discipline specific 

4.  

Interdisciplinary Subject 

 

4 

 

- 

 

- 

 

4 

 

From list of subjects from allied 

fields 

  

Total minimum credits=15 

 

Note. The subject ‘Methods in Applied Mathematics (MPHM-102)’ has been offered as an 

interdisciplinary for other Departments. 
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|.{en6-Jic^

RESEARCH METHODOTOGY

MPHM.1O1

1, Introduction to ResearchObjectives of research, motivation in research, types of
research, significance of research, research methods vs methodology, research process
in flow chart, criteria ofgood research, problems encountered by researchers in India.

2. Difference between TEX and LATEX, basics of using latex, ratex input files, input fire
structures, layout of the document, titles, chapter and sections, cross references, foot
note, environments, typesetting, building brocks of a mathematical formula, matrices,
tables, including encapsulated postscript graphics, bibliography, downloading and
installing LATEX packaBes.

3. Introduction to MATHEMATTCA and MATLAB

4. Introduction to origin, basics of importing and exporting data, working with Microsoft
excel, graphing, statistics in origin, hypothesis testing, power and sample size, basic
linear regression and curve fitting.

5. Error Analysis and Basic Statistics Measuring errors, uncertainties, parent and sample
distributions, mean and standard deviation of distribution, types of probability
distribution, instrumental and statistical uncertainties, propagation of errors, specific
error formulas, method of least square fitting.

6. Multivariate analysis: Multiple regression, multiple discriminant analysis,
multiple
analysis of variance. canonical correlation analysis, Factor analysis cluster
analysis. path analysis. Computational techniques.

z. Survey of literature: The students will be required to review literature in their
respective disciplines and submit an assignment for evaluation.

RE FERENCES:

1. Research methodology (http://www.newagepublishers.com/samplechapter/000896.pdf)

2. The not so short introduction to LATEX by Tobianoetiker, Hubert partl, HreneHvna

and Elisabeth Schlegl, Version 4.15, May 08, 2005 (http://tobi.oetiker.chllshort/lshort.pdf)

3. f .Veerarajan and r. Ramachandran "Numerical methods" Tata McGraw Hill, New Delhi,200g

4. Data reduction and error analysis for physical sciences by philip R. Bevington and D.

Keith Robinson

(http://www.physast.uga.edu/files/phys333o_fertig/BasicErrorAnalysis.pdf)

<fu-'fu'/9r4"'ot-
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MPHM-f02 Methods in Applied Mathematics

uNl'l'-I

lntegral Equations: Their origin and classification, Relation between differential and lntegral

equations, IVP AND BVP reducible to lntegral equations, Integral equation with separable kernals,

Method of successive approximations, Classical Fredolm theory'

UNIT.II

Fourier series and its convergence, Gibbs phenomenon, lntegration and Differentiation of Fourier

Series. the phase angle form of Fourier series, Complex Fourier series alrd frequency spectrum,

Fourierlntegrals,FourierCosineandsinelntegrals,ComplexFourierlntegrals'

UNIT-III

Fourier transforms Properties of Fourier Transform and its Applications, Convolution- Fourier cosine

.nA and Sine transfonns, Discrete Fourier Transforms. Fast Fourier Transform, Solution of equations,

Hankel and Mellin transforms and their Applications.

UNIT.IV

Wave|ets: History of wavelets' The Haar wavelets, The Stromberg Wavelet' wave|et expansion'

Multiresolution analysis with Haar wavelets, Periodic wavelets, General Construction of wavelets,

Wa\elet transform versus Fourier transform.

sueseltsnBeedilsd-EqsI!.

l. Rarn P. Kanwal: Linear Integral Equations, Academic Press (1971)

2. Abdul J. Jerri: lntroduction to Integral Equations with Applications, Monographs and Text Books in Pure and

Applied Mathematics, Marcel Dekker' INC (1985)

J.l:BHildebrand:MethodsofAppliedMathematics'DoverPub|ication(1965)
4. Lokenarh Debnath and Dambaru Bhatta: lntegral Transforms and Their Applications, Second Edition

ChaDman and Hall/ CRC (2006)

-  5. B;;;;;i";,lntegral Transforms and Their Applications, Text Book in Applied Mathematics, vol 41, 3'd

Edition, SPringer (2002)

6. p. Wojtaszczyk, A Mathematical lntroduction to wavelets, London Mathematical Society Students Text, 73'

( 1999)

T.VeroniqueDelouille:AnlntroductiontowaveletAnalysis,Connexions,(2009)
g. Willard Miller. tntroduction to the Mathematics of Wavelets, University of Minnesota, (2006)

9. l)eter V. O'Neil, Advanced Engineering Mathematics, Thomson'

\.6ry2
^ | tlll'I'ndL'
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Continuum Mechanics  

(MPHM-103) 
 

                                                                                                                                                                                

 

Unit-I 

 

Continuum Hypothesis: Notion of Continuum. Configuration of a Continuum, Mass and Density, 

Description of motion, Material and Spatial Coordinates 

 

Analysis of Strain: Affine Transformation, infinitesimal Affine Deformation, Geometrical 

interpretation of the Components of Strain, Strain Quadric of Cauchy, Principal Strains, Invariants, 

General Infinitesimal Deformation, Examples of strain, Notation, Equations of Compatibility, 

Finite Deformation 
Unit-II 

 

Analysis of Stress: Body and Surface Forces, Stress Tensor, Note on Notation and Units, Equations 

of Equilibrium, Transformation of Coordinates, Stress Quadric of Cauchy, Maximal Normal and 

Shear Stresses, Examples of Stresses. 
Unit-III 

 

Stress Strain Relations: Hookes law, Generalized Hookes law, Homogeneous isotropic bodies, 

Elastioc moduli of isotropic bodies, Equilibrium Equations for an isotropic elastic solid, 

Dynamical equations of an isotropic elastic solid. 

The strain energy function and its connection with Hooke's law, Uniqueness of solution of the 

Boundary-value problems of Elasticity, Saint-Venant's principle. 

 

                                                                          Unit-IV 

 

Fundamental laws of continuum mechanics: Conservation of mass, Balance of linear momentum, 

Balance of angular momentum, General solutions of the Equation of Equilibrium, Balance of 

energy, Entropy inequality, Constitutive Equations 

                                                                           

                                                                        

RECOMMENDED BOOKS 

1. Sokolnikoff, I.S., Mathematical Theory of Elasticity, Krieger Publishing Company  

  (1983) 

2. Chandrasekharaiah and Debnath, Continuum Mechanics, Academic Press (1994). 

3. Jog. C. S., Foundations and Applications of Mechanics: volume I: continuum 

Mechanics, Narosa Publications, (2006). 
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Advanced Analysis  

(MPHM-104) 
 

                                                                                                                                                                                 

 

 

 

 

Unit-I 

 

Distributions: Test functions & Distributions, Some Operations with Distributions, Supports and 

singular Supports of Distributions, Convolution of functions, Convolution of Distributions, 

Fundamental solutions, The Fourier Transform, The Schwartz Space, The Fourier Inversion 

formula, Tempered Distributions. 

 
Unit-II 

 

Sobolev spaces: Definition and basic properties, Approximation by smooth functions, Extension 

theorems, lmbedding theorems, compactness theorem, Dual spaces, fractional order spaces, trace 

spaces, trace theory. 

 
Unit-III 

 

Weak solutions of elliptic boundary value problems: Some abstract variational problems, examples 

of elliptic boundary value problems, Regularity of weak solutions, Examples of Galerkin method, 

Maximum Principles, eigenvalue problems, Introduction to Finite element methods. 
 

 

 

RECOMMENDED BOOKS 

 

 S. Kesavan: Topics in Functional Analysis and Applications, New Age Publishers (P) 

Limited; 2003. 

Chap-1,2, and 3. 
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Advanced Number Theory  

(UC-MSM-504-18) 
 

                                                                                                                                                                                

 

 

 

Unit-I 

 

Partitions, Compositions, Ferrers graphs, Jacobi’s triple product identity, Congruence properties of 
( )p n ,Rogers-Ramanujan identities, Basic hypergeometric series, q -binomial theorem, Sylvester’s 

theorem (Statement only), Heine's transformation (Statement only). 
 

Unit-II 

 

Restricted partitions, q -Gauss theorem, Gaussian polynomials, Bailey's lemma (weak version) 

(Statement only), Rogers lemma, q -Saalschutz's theorem (Statement only), Finite version of q -

Saalschutz's theorem. 
Unit-III 

 

Schur's theorem, Gollnitz-Gordon identities, Generalization and various analogues of Rogers-
Ramanujan identities, Bailey's lemma (strong version) (Statement only), Watson's q -analogue of 

Whipple's theorem (Statement only) and its applications in deriving Rogers-Ramanujan identities and 
Gollnitz-Gordon identities. 

Unit-IV 

 

Rank & Crank of a partition, n -n-colour partitions, Conjugate and self-conjugate n -colour partitions, 

Restricted n -colour partitions, Rogers-Ramanujan type identities for n -colour partitions. 

RECOMMENDED BOOKS 

 
1. Agarwal, A.K., Padmavathamma and Subbarao, M.V., Partition Theory, Atma Ram & Sons, 

Chandigarh, 2005.  

2. Andrews, G.E., The Theory of Partitions, Encyclopedia of Mathematics and its Applications 

(Addison-Wesley), 1976, Re-issued: Cambridge University Press, Cambridge, 1988.  

3. Gasper, G. and Rahman, M., Basic Hypergeometric Series, Encyclopedia of Mathematics and 

its Applications, Vol. 35, Cambridge University Press, Cambridge, 1990.  

4. Agarwal, R.P., Resonance of Ramanujan Mathematics, Vol. 1 (New Age International), 

1996.  

5. Gupta, H., Selected Topics in Number Theory, ABACUS Press, 1980.  

6. N.J. Fine, Basic Hypergeometric Series and Applications, Mathematical Surveys and 

Monographs, No. 27, American Mathematical Society, 1988.  
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Advanced Numerical Methods  

(UC-MSM-510-18) 
 

                                                                                                                                                                                 

 

 

 

 

Unit-I 

 

Iterative Methods for Linear Systems & Eigenvalue problem: The classical iterative methods: Jacobi, Gauss-

Seidel and Successive Over Relaxation (SOR) methods. Conjugate gradient method. Eigenvalues & eigenvectors: 

Rayleigh power method & Givens method. 

 

Unit-II 

 

Finite Difference Methods: Explicit and implicit schemes, consistency, stability and convergence, Lax equivalence 

theorem, numerical solutions to elliptic, parabolic and hyperbolic partial differential equations. 

 

Unit-III 

 

Approximate Methods of Solution: Rayleigh-Ritz, collocation and Galerkin methods, properties of Galerkin 

approximations, Petrov-Galerkin method, Generalized Galerkin method. 

 

Unit-IV 

 

Finite Element Method (FEM): FEM for second order problems, One and two dimensional problems, The finite 

elements (elements with a triangular mesh and a rectangular mesh and three dimensional finite elements), Fourth-

order problems, Hermite families of elements, iso-parametric elements, numerical integration. 

 

 

RECOMMENDED BOOKS 

 
1. Jain, M.K, Iyengar, S.R.K. and Jain, R.K., Numerical Methods for Scientific and Engineering 

Computation, 5th Edition, New Age international, 2008.  

2. Hoffman Joe D., Numerical methods for Engineers and Scientists, McGraw-Hill, 1993.  

3. Atkinson, K.E, An Introduction to Numerical Analysis, 2n Edition, John Wiley, 2004.  

4. Gupta R.S., Elements of Numerical Analysis, McMillan India, 2009.  

5. Seshu P., Textbook of Finite Element Analysis, Prentice Hall India, 2003.  
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