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S.No. Name ol the Course Course Code | Credits |
1 External propertics of polynomials RSMTH-100 3
[ = & Bounds for the zeros of polynomials RSMTH-101 3
B 3 Rescarch Methodology RSMTH-104 3
4 Differentiable Manifolds RSMTH-107 3|
5 Structures on Manifolds RSMTH-108 3 |
i 6 Numerical Solution of Differential Equations RSMTH-109 3
7 Iitted Numerical Methods for singular RSMTH-110 3
Perturbation Problems
8 Abstract Algebra RSMTH-111 3
9 Advanced Algebra & Combinatorics RSMTH-112 3
10 Applied Statistics RSMTH-113 3
11 Optimization Techniques RSMTH-114 3
12 Graph Theory RSMTH-115 3
13 Spectral Graph Theory RSMTII-116 3
14 Functions of Complex variables RSMTH-117 3
15 Functions of Hypercomplex Variable RSMTH-118 3
16 Seminar RSMTH-120 1
17 Frames & Wavelets RSMTH-121 3
18 Time Frequency Analysis RSMTH-122 3
19 Advanced Geometry of Curves and Surfaces RSMTH-123 3
20 Finite Element Methods RSMTH-124 3
21 Computational Fluid Dynamics RSMTH-125 3
22 Numerics of Partial Differential Equations RSMTH-126 3
23 Commutative Algebra RSMTH-127 3
24 Advanced Commutative Algebra RSMTH-128 3
25 Functional Analysis RSMTI-129 3
26 Advanced Functional Analysis RSMTH-130 3
27 Fourier Analysis RSMTH-131 3
28 Measure Theory and Integration . RSMTH-132 3
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N
Year (Semester)

Course Title

Ph.D.

National Institute of Technology Srinagar

Course Code

L-T-P-Credits

polynomials

Extremal Properties of

Evaluation Policy

RSMTH-100

3-0-0-3

Mid-Term

InternalAssessment

End-Term

I

26 Marks

24 Marks

50 Marks

Syllabus:

Contents
Module 1 | Derivative Estimates and Growth:  Bernstein Theorem and its

Erdos-Lax ~ Theorem, its refinements and

generalizations, Saff Conjecture and related results, Turan's Theorem and
some of its recent refinements,

Hours

generalizations,

Self-inverse and Self reciprocal
Polynomials. Bounds for the maximum modulus of a polynomial on a

larger circle |z/=R, R > 1 and on the smaller circle [z}=r, r <1 in terms of
maximum modulus of a polynomial on the unit circle. Maximum
' modulus of a polynomial with restricted zeros. Ankeny-Rivlin Theorem,
its refinements, generalizations and other related results.

14

Module 2 | Inequalities Preserved by some special Operators: Inequalities
concerning the polar derivative of a Polynomial, B-Operator and
inequalities preserved by this operator between Polynomials and some 14
other similar operators, inequalities for a polynomial with prescribed
ZEeroS. '

Module 3 | Integral Mean Estimates for Polynomials:
Zygmund's Inequality, de-Bruijn's Theorem and some of its 14
generalizations, a theorem of Boas and Rahman, Subordination
Principle and its use in proving some Zygmund type inequalities.

Text Books/ References:
1. T. Sheil-Small, Complex Polynomials, Cambridge University-Press, (2009).
2.Q. 1. Rahman and G. Schmeisser, Analytic Theory of Polynomials. Oxford Univ. Press, (2002).

3.G. V. Milovanovic, D. S. Mitrinovic Th. M. Rassias, Topics in Polynomials, Extremal Problems, Inequali-
ties, Zeros. World Scientific, Singapore, (1994).

4. A. Mir; inequalities concerning rational functions with prescribed poles,gadian I. Pure Appl, Math., 50(2)
315-331, June 2019.
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‘ hnology Srinagar
) Course Tigle

, Course Code 1-T-P-Credits
Bounds for the Zerog ol | -

])()lyn()lni“h‘; RSM'llI"H)I ‘5'()'0'3

Ph.D.

~ Evaluation Policy .

_ Mlll-_lvrm Internal Assessment End-Term
20 Marks ks '

" ...\ o 24 Marks 50 Marks
Syllabus: T
Module No. | Contents —_— Hours
Module 1 Geometry of zevos of a polynominl: |14

Cauchy's Classical Theorem for the zeros of a polynomial and its
generalisations and related
Marty and related results,
Theorem,

results, A ‘Theorem of Montel and
p-zeros of smallest modulus, Pellet's

|
' Module 2
|

Critical points of a polynomial: 14

Critical points in terms of zeros, Fundamental results and critical
points, Gauss Lucas Theorem and its applications, Grace Heawood
Theorem, Polar derivative of polynomials, ILaguerre's Theorem,
Landu's Theorem, Apolar polynomials, Grace's Theorem and
Walsh's coincidence Theorem and their generalisations by A. Aziz.

Module 3 Encstrom-Kekeya Theorem and stability for polynomials: 14

Enestrom-Kekeya Theorem and its generalisations due to Joyal,
Labelle and Rahman, Govil and Rahman, Dewan and Bidkham,
Aziz and Zargar, Egervary, Aziz and Mohammad and Jain, Aziz
and Shah, Shah and Liman. Stable polynomials, Rowth Hurwitz
criteria, Shur stability and related results due to Rubio-Massegu
and Diaz Barrero, instability of family of complex coefficient
| polynomials.

Text Books/ References:

I. M. Marden, Geometry of Polynomials, 2nd ¢d., Mathematical survey’s Number 3, Amer. Math. Soc., Prov-
idence, R1, (19606).

2.G. Polya and G. Szego, Problems and Theorems in Analysis, vol. I (New York : Springer verlag) (1972).

3. G. V. Milovanovic. D. S. Mitrinovic, Th. M. Rassias, Topics in Polynomials, Extremal Problems,
’ : § ._ ¢ ’ : I. ’ A 1 r [ O
Inequalities, Zeros. World Scientific, Singapore, (1994).

4. William “Ty” Frazier and Robert Gardner, An Enestrom Kakeya theorem for new classes of polynomials,
. F: razier ¢ 5 e bl A ) . ,
Acta iy Commentationes Universitatis Tartuensis De Mathematica Volume 23, Number 1, June 2019.
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Module 1 right-royalty, intellectual property rights and patent law. Plagiarism, citations

—T

Department of Mathematics

National Institute of Technology Srinagar

Y ea‘r’(/SCmCSfCl') Course Title Course Code L-T-P-Credits
Ph.D. Research Methodology RSMTH-104 3-0-0-3
Evaluation Policy Mid-Term Internal Assessment End-Term
26 Marks 24 Marks 50 Marks
S_\'llabus:
montents Hours

Scientific research and literature survey: History of mathematics, finding
and solving research problems, role of a supervisor, survey of a research topic,

publishing a paper, reviewing a paper, research grant proposal writing, Copy

14
and acknowledgement. Research tools. Searching google (query modifiers),
MathSciNet, ZMATH, Scopus, ISI Web of Science, Impact factor, h-index,

Google Scholar, ORCID, JStor, Online and open access journals, Virtual
library of various countries.

Module 2 consequences, Normal matrices and spectral

Linear Algebra: Eigenvalues and eigenvectors, similarity, diagonalization,

Unitary similarity and unitary equivalence, Schur’s theorem and its
theorem, Singular value 14
decomposition, Location and perturbation of eigenvalues, Gersgorin disc

theorem, Ostrowski theorem.

e e}

Module 3 mathematics environment, writing Greek symbols and some basic mathematics

Mathematical Software: Introduction to LaTeX. Structure of LaTeX
document. Defining class of the document through document class. Packages
and different environments. Writing the first LaTeX content. Creating a Title,
chapters and sections and their labeling. Additionally, basics of LaTeX syntax
will be introduced. Page style, fonts, font sizes, font styles. Introduction to

14
type structure like fractions, superscript, subscript, overline, underline etc.

Matrix, determinant and other similar structure. Equations and Arrays.
Introduction to amsmath package. Citation in La'ljeX using BibTeX.
Bibliography styles. Presentations in LaTeX. Introduction to beamer class.
Introduction to MATLAB and Maple for solving various mathematical
problems.

Books Recommended:

—

o

S.

J. Stillwell. Mathematics and its History, Springer International Edition, 4th Indian Reprint, 2005.
Kitsakorn ,Locharoenrat Research Methodolgies for Beginners, Pan Stanford Publishing Pte. Ltd
Singapore, 2017. .

L. I%arr;port LaTeX, Document Preparation System, 2nd ed, Addison-Wesley, 1994.

Leslie Larriport, LaTeX, a Document Preparatipn Syste_m, P.carson, 2008.

R. Horn, C. Johnson, Matrix Analysis, Cambridge University Press, 2013.
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B _l;v:ﬂ}jﬂ',"“ Policy o M"' Term j ' Inlun.llAsscwmcnt | End-Term |
,_,»,w,—m_ﬂ(MJ“ 2AMarks | 50 Marks
Syllabus:
mll‘ No. | Contents o - Hours
l)if?crc.nliablc .n.mnifolds: Definition, Coordinate charts, stercographic
Module projection, .trar‘lsmon ﬁmc}ions, Examples of Differentiable manifolds: circle, 14
sphere, projective space, GL(n, R), SI(2), product manifolds, Tangent spaces,

Structure equation of Cartan, Bianchi’s identities.
Riemannain Geometry: Riemannian

metric, Riemannian connection,
Fundamental theorem of Riemannian Geometry, Levi-Civita connection,

Induced metric, Geodesics and parallel transport, Curvature: Riemannian 14
curvature, Sectional Curvature, Ricci Curvature, Scalar curvature, theorem of
Cartan on the determination of the metric by means of the curvature.

Complex Manifolds: Almost complex structure, Conditions for existence of an
almost complex structure, almost complex structure on a complex manifold,
Module 3 The Nijenhuis tensor, Vanishing of the Nijenhuis tensor as necessary and
sufficient condition for integrability. Hermitian structure on vector spaces,
Hermitian manifolds.

Module 2

14

Text Books/ References:
I. M. P. Do Carmo, Riemannian Geometry, Birkhauser, 1992.

2.S.S. Chern, W.H. Chen, and K.S. Lam, Lectures on Differential Geometry, World, Scientific,
2000.

3.J. M. Lee, Introduction to smooth manifolds, Springer, 20006.
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National Institute of Technology Srinaga
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Ph.D. Structures on Manifolds RSMTH-108
- 3-0-0-3

L‘,al“ation l ()licy l\/lid 'r I W\
l nd erm

26 Marks 24 Marks 50 Marks

Syllabus:

' Module No. Contents
L—’,—‘_’——

Hours

Geometry of Submanifolds: Induced connection and second fundamental
form, Curvature of submanifolds, Gauss map, Gauss and Weingarten formula,
Module 1 Gauss, Codazzi and Ricci equations, basic inequalities for Riemannian 14
submanifolds. .

Complex Structures on Manifolds: Kachler structure on a manifold,
Holomorphic sectional curvature and the space of constant holomorphic
sectional curvature (complex space form), Kaehler analogue of Schur’s 14
Theorem, An example of a Kaehler manifold, Kaehlerian submanifolds i

(Invariant, Anti-invariant, slant submanifolds, bi-slant).

| Module 2
;
i B Contact Structures on Manifolds:iAlmost contact structure on a smooth

!Modulezo manifold, Contact manifolds, Torsion tensor of an almost.contact mani.fold, 14
| Killing vector field, K-contact manifold, Sasakian manifolds, @-sectional

curvature, Generalized Sasakian space forms. i

{
L —

Text/Reference Books:

; if - Publications Inc., 2019
. B.Y. Chen, Geometry of submanifolds, Dovet Publi i ath Seres

2. D.E. Blair: Contact Manifolds in Riemannian geometry, Lecture Notes i

Verlag, Berlin, 1976.
3. K. Yano and M. Kon: Structures on Manifold

s. World Qcientific Press, 1985.
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Department of Mathematics

National Institute of Technology Srinagar

- C?ulst, Tltl'l': Course Code L-T-P-Credits

umerical Solution of

Ph.D. Differential Equations RSMTH-102 3-0-0-3

Evaluation Policy Mid-Term InternalAssessment End-Term

[ 26 Marks 24 Marks 50 Marks

Syllabus:

@o. Contents Hours

} Vodule 1 Ordin.a.ry Differential Equation§: Multistep (Explicit and Implicit) Methods

|° DU for Initial Value Problems, Stability and convergence analysis, Linear and 14

? nonlinear boundary value problems, Quasilinearization. Shooting methods.

! Finite Difference Mcthods: Tinite difference approximations for derivatives,

', Vodule 2 boundary value problems with e?iplicit bopndaly conditions, Implicit boundary 14

| conditions, Error analysis, Stability analysis, and Convergence analysis.

!i Cubic splines and their application for solving two-point boundary value

1 problems.

\ Partial Differential Equations: Finite difference approximations for partial
derivatives and finite difference schemes for Parabolic equations: Schmidt’s
two-level, Multilevel explicit methods, Crank-Nicolson’s two-level, Multilevel

i.\‘lodulc3 implicit methods, Dirichlet’s problem, Neumann problf:m, 'l\/.Iixed boundary 14
" value problem. Hyperbolic Lquations: Explicit methods, implicit xpethods,.One
| space dimension, two space dimensions, ADI methods. Elliptic equations:
|
|

Laplace equation, Poisson equation, iterative schemes, Dirichlet’s problem,

Neumann problem, mixed boundary value problem, ADI methods. L

Text Books/ References:

1. MK Jain: Numerical Solution of Differential Equations, Wiley Eastern, Dl 1983. 5
2.G.D.Smith: Numerical Solution of Partial Differential Equations, Oxford Umvers;t_y PrCSS,;()S |
3. P Henrici - Discrete variable methods in Ordinary Differential Equations, John Wiley, 19(; " New York
5 AR. Mitchell: Computational Methods in Partial Differential equations, John Wiley & Sons, N€ ,

1996 '
' Y .. : Delhi,
52' Steven ¢ Chapra, Raymon 4 P Canale: Numerical Methods for Engineers, Fata McGraw Hill, New Delb

007, '
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