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SYLLABUS
1. Objectives:

Mathematics is one of the fundamental disciplines in science. It is the basic for all the disciplines. This programme aims at providing basic tools and exposure to students who intend to pursue research in Mathematics at the international level.
2. Scheme of Examination:

	Sl. No
	Semester
	Paper title
	Max marks
	Passing Minimum
	Credits

	    1
	        I
	Commutative Algebra
	     100
	      50
	    8

	    2
	        I
	Differentiable Manifolds
	     100
	      50
	    8

	    3
	       II 
	Optional (One of the following) 
	     100 
	      50
	    8

	    4 
	       II   
	Dissertation
	     200
	     100
	   16


 List of Optional Papers
1 Advanced Graph Theory
2 Banach Algebra and Spectral Theory
3 Differential Geometry
4 Harmonic Analysis
5 Parallel Algorithms 
6 Theory of Near-rings


Any other paper as per the choice of any faculty member of the Department of Mathematics shall be added in this list. The syllabus will be framed by the Department and shall be implemented after getting orders from the Vice-Chancellor. 

3. Eligibility and Admission:

Pass in M.Sc Mathematics with 55% of marks. SC/ST students will be given 5% concession as per the government norms. The students will be admitted to the course through an Entrance Examination. The selection will be based on 50% to marks for M.Sc Mathematics course and 50 % to marks obtained in the entrance examination.

4. Examination:



The course will be offered through Choice Based Credit System. All the examination rules applicable to the CBCS of the University shall apply to this course also. Each paper will be evaluated on the basis of internal assessment and end semester examination. There shall be 50% marks to the internal assessment and remaining 50% shall be for the end semester examination. Question paper for the end semester examination shall be set internally by the concerned course teacher. The scripts of the end semester examination shall be evaluated by one internal examiner (course teacher or any other faculty member appointed by the Chairman) and one external examiner appointed by the Vice-Chancellor from the list of examiners given by the Chairman of the Board/Head of the Department. 



The classification of the candidates in the examination shall be on the basis of the system followed for the CBCS in the University Departments. 


The Dissertation shall be evaluated by the external examiner for 100 marks The viva-voce examination shall carry a maximum of 100 marks awarded by the two internal examiners namely the supervisor of the dissertation and one more internal examiner appointed by the Head of Department.

5. Question Paper Pattern:



Question paper pattern for each paper shall be as follows:







Answer All questions


(5 x 20=100) 



Q. No 1 or 2
from Unit I



Q. No 3 or 4
from Unit II



Q. No 5 or 6
from Unit III



Q. No 7 or 8
from Unit IV



Q. No 9 or 10
from Unit V



Necessary number of sub-divisions may be created in each question as per the content of the questions.

Paper- I


COMMUTATIVE ALGEBRA

Unit I:

Rings and Ideals – Modules

Unit II: 
Rings and Modules fractions – Primary Decomposition

Unit III:
Integral Dependence and valuations – Chain conditions’

Unit IV:
Noetherian Rings – Artin Rings

Unit V:
Discrete valuation rings and Dedekind domains

Text Book: Content and Treatment as in Atiyah and Macdonald, Introduction to Commutative Algebra, Chapters 1 to 9.
Paper- II


DIFFERENTIABLE MANIFOLDS

Unit I:

Preliminaries – Differentiable manifolds  Second axiom of countability

Unit II: 
Tangent vectors and differentials – Vector fields.
Unit III:
Submanifolds – Implicit mapping theorem.

Unit IV:
Tensors and Exterior algebra – Tensor fields and Differential forms.

Unit V:
Orientation – Integration on Manifolds (up to Section 4.9)

Text Book: Content and Treatment as in F.W. Warner, Differentiable Manifolds and Lie groups, Sections 1.1 to 1.7, 2.1, 2.2, 4.1, and 4.2.

Paper- III
Optional 

ADVANCED GRAPH THEORY

Unit I:

Decompositions and colourings of a graph – Generalizations of graph decompositions – Nordhaus-Gaddum type theorems. 

Unit II: 
Necessary conditions for the existence of a G-decomposition of a graph- Cycle decompositions, Vertex labellings and graceful graphs.

Unit III:
Perfect graphs: The perfect graph theorem – p-critical and partitionable graphs – A polyhedral characterization of perfect graphs and p-critical graphs – The strong perfect graph conjecture (and recent theorem).

Unit IV:
Domination in graphs: Introduction – Terminology and concepts – Applications – NP completeness – History of domination in graphs – Bounds in terms o order.

Unit V:
Bounds in terms of order, degree and packing – Bounds in terms of order and size – Bounds in terms of degree, diameter and girth- Product graphs and Vizing’s conjecture.
Text Book: Content and Treatment as in 
(i) Juraj Bosak, Decompositions of graphs , Kluwar Academic Publishers, Chapters 2,34,6 and 7.

(ii) Martin Charles Golumbic, Algorithmic graph theory, Academic Press, Chapter 3.

(iii) Teresa W. Haynes, Stephen T. Hedetniemi and Peter J. Slater, Fundamentals of Domination in graphs, Marcel Decker,  Chapters 1 and 2.

Banach Algebra and Spectral Theory
Unit I:

Banach algebras – Complex Homomorphisms – Basic properties of Spectra – Symbolic Calculus.

Unit II: 
Differentiation  - Group of invertible elements – Commutative Banach algebra – Ideals and Homomorphisms – Gelfand transforms.

Unit III:
Involutions – Applications to non commutative algebra – Positive Linear functionals.

Unit IV:
Bounded Operators on Hilbert spaces – Bounded Operators – A commutativity theorem – Resolution of the Identity – Spectral theorem.

Unit V:
Eigen values of normal operators – Positive operators and square roots – Group of invertible operators – Characterization of V​* algebra.

Text Book: Content and Treatment as in Rudin, Functional Analysis, Tata McGraw Hill, Chapters 10,11 & 12.

Differential Geometry



(Syllabus will be designed during Dec. 2007)
Harmonic Analysis
Unit I:

Fourier series and integrals – Definitions and easy results – The Fourier transform – Convolution – Approximate identities – Fejer’s theorem – Unicity theorem – Parselval relation – Fourier Stieltjes Coefficients – The classical kernels.

Unit II: 
Summability – Metric theorems – Pointwise summability – Positive definite sequences – Herglotz;s theorem – The inequality of Hausdorff and Young.

Unit III:
The Fourier integral – Kernels on R. The Plancherel theorem – Another convergence theorem – Poisson  summation formula – Bachner’s theorem – Continuity theorem.

Unit IV:
Characters of discrete groups and compact groups – Bochners’ theorem – Minkowski’s theorem.

Unit V:
Hardy spaces- Invariant subspaces – Factoring F and M. Rieza theorem – Theorems of   Szego and Beuoling.

Text Book: Content and Treatment as in Henry Helson, Harmonic Analysis, Hindustan Book Agency, Chapters 1.1 to 1.9, 2.1 to 3.5 and 4.1 to 4.3.

Differential Geometry



(Syllabus will be designed during Dec. 2007)

Parallel Algorithms
Unit I:

Foundations of parallel computing – Elements of parallel computing.

Unit II: 
Data structures for Parallel Computing.

Unit III:
Paradigms for Parallel Algorithms- Simple algorithms.

Unit IV:
Tree algorithms

Unit V:
Algebraic Equations and matrices

Text Book: Content and Treatment as in C. Xavier and S.S. Iyengar, Introduction to Parallel Algorithms, Chapters 1,2,3,4,5 and 10.

Theory of Near-rings

Unit I:

The elements of theory of near-rings.

Unit II: 
Ideal theory

Unit III:
Elements of structure theory

Unit IV:
Near-fields

Unit V:
More classes of near-rings.

Text Book: Content and Treatment as in G. Pilz, Theory of Near-rings, North Holland, Chapters 1,2,3, 8(a), 9(a) and 9(b).
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SYLLABUS FOR THE PAPER 

RIEMANNIAN MANIFOLDS

Unit I - Connections: The Problem of Differentiating Vector Field – Connections  - Vector Fields Along Curves – Geodesics -  Problems.

Unit II - Riemannian Geodesics: The Riemannian Connection - The Exponential Map - Normal Neighborhoods and Normal Coordinates - Geodesics of the Model Spaces - Problems

Unit III - Geodesics and Distance: Lengths and Distances on Riemannian Manifolds - Geodesics and Minimizing Curves – Completeness – Problems.
Unit IV - Curvature: Local Invariants - Flat Manifolds -Symmetries of the Curvature –Tensor -Ricci and Scalar Curvatures –Problems.
Unit V - Riemannian Submanifolds: Riemannian Submanifolds and the Second - Fundamental Form - Hypersurfaces in Euclidean Space - Geometric Interpretation of Curvature in Higher Dimensions – Problems.

Text book: John m. Lee, Riemannian Manifolds- An Introduction to curvature, Springer (2006) – Content and treatment as in Chapters 4 to 8. 
