RANI DURGAVATI UNIVERSITY, JABALPUR

SYLLABUS OF M.PHIL. EXAMINATION IN THE SUBJECT MATHEMATICS
(SESSION 2009-10 AND ONWARDS)

The M.Phil. (Mathematics) Examination shall consist of the following:-

PART – A

(FIRST SEMESTER – 1ST AUGUST TO 31ST JANUARY)

1. 
THEORY PAPERS
   MAX. MARKS 
    MIN. PASS. MARKS

(Three Papers out of a list provided)


Paper – I 





100


40


Paper – II 





100


40

Paper – III 





100


40

2. 
INTERNAL ASSESSMENT: 


(i) Three seminars each of 40 minutes
    40  

                 duration +  15 minutes discussion.

                 (marks of two best seminars to be taken)
100


40


(ii)  Three written class test in each theory     40

                   Paper (marks of two best tests to be taken)


(iii) Attendance                                                  20

AGGREGATE OF PART – A                                               400                            200

PART – B
(SECOND SEMESTER – DISSERTATION)

Dissertation 





   100                               40

Viva – Voce Test




     50                               20

AGGREGATE OF PART – B



   150                               75

GRAND TOTAL OF PART – A  +  PART – B          =          550

RANI DURGAVATI UNIVERSITY, JABALPUR

LIST OF SYLLABUS OF M.Phil. MATHEMATICS (I-st Semester)

SEMESTER SYSTEM

COURSE
THEORY PAPERS





MARKS

M-701:
BEZIER TECHNIQUES IN COMPUTER 


100

AIDED DESIGN 

M-702:
COMBINATORICS AND DESIGN OF


100 



EXPERIMENTS

M-703:
HOMOTOPY AND SINGULAR HOMOLOGY

100



THEORY

M-704:
RATIONAL FINITE ELEMENTS



100

M-705:
SPLINE APPROXIMATION THEORY


100

M-706: 
THEORY OF DISTRIBUTION 



100

M-707:
FUZZY TOPOLOGY  




100

M.Phil. Mathematics – Ist Semester

M-701 : BEZIER TECHNIQUES IN COMPUTER AIDED DESIGNS

Max. Marks : 100

Unit-I: Affine map, Linear interpolation, piecewise linear interpolation, the de Casteljau algorithm, properties of Bezier curves, The Bernstein form of Bezier curves, Definition of Bernstein Polynomials, their derivatives, further properties of Bezier curves including their derivatives, Bezier curves : degree elevation and reduction variation diminishing property, nonparametric curves, integerals Bezier and barycentric forms of Bezier curves.

Unit-II: Weierstrass approximation theorem for parametric curves, Aitkin's algorithm, Lagrange Polynomials, limits of Lagrange interpolation, Cubic and quintic Hermite interpolation, Spline curves in Bezier forms, Global and local parameters, subdivision, domain transformation, smoothing conditions, C1 and C2 continuity, C1 Parametrization, C2 quadratic B-spline curves, C2 cubic B-spline curves, C1 piecewise cubic interpolations.

Unit-III: Cubic spline interpolation: end conditions, parametrization, minimum property, B-spline revisited, De-Boor algorithm, smoothness or B-spline curves.

Two recursion formulae and repeated subdivision, Some properties of B-spline curves. Geometric continuity, motivation, characterization of G2 curves and Nu splines, G2 piecewise Bezier curves, Gamma splines, Local basis functions for G2 splines, Beta-splines, another characterization for G2 - continuity.

Unit-IV: Projectives maps of real line, conics and rational quadratics, Rational Bezier and B-spline curves of arbitrary degree. Tensor product Bezier surfaces, the direct de-Casteljau algorithm, tensor product approach, degree elevation, derivatives. Matrix form of Bezier Patch, non parametric patches.

Unit-V: composite surfaces and interpolation, subdivision and smoothness, bicubic B-spline surfaces, tensor product interpolants, Bezier triangles, Barycentric coordinates, de Castel jau algorithm, Bernstein polynomials, derivatives, subdivision, differentiability, degree elevation, nonparametric patches.

TEXT BOOK:

G. Farin: Curves and surfaces for Computer Aided Geometric Design: A Practical Guide, Academic Press, 1988.

REFERENCE BOOKS:

1. C.K. Chui: Multivariate splines, SIAM Philadelphia, 1988.

2. B.A. Barsky: Computer Graphics and Geometric Modeling using Beta Splines, Springer Verlag, 1988.

M.Phil. Mathematics – Ist Semester

M-702 : COMBINATOTRICS AND DESIGN OF EXPERIMENTS
Max. Marks: 100

Unit-I: Introduction: Basics, Completely randomized design (CRD), Randomized complete block design (RCBD or RBD), Latin square design, Linear Models.

Unit-II: Mutually orthogonal Latin square (MOLS), Galios Field (GF), Construction of MOLS, Falsity of Euler's conjecture, Arrays: orthogonal and balanced arrays.

Unit-III: Balanced incomplete block designs (BIBD), Elementary properties, Finite projective and Euclidean geometry, Construction of BIBD's through method differences and geometries.

Unit-IV: Analysis of BIBD, Resolvable BIBD, Factorial experiments (p x q) and symmetrical factorial experiments: 2n -series.

Unit-V: Partially balanced incomplete block designs (PBIBD), Elementary properties, Association schemes, Association schemes of two associate classes viz. group divisible, Triangular, L2-scheme, cyclic, etc., PBIBD's with two associate classes.

TEXT BOOK:

Anne P. Street and D.J. Street, Combinatorics of Design of Experiments, Oxford Science Publication (1987).

REFERENCE BOOKS:

1. D. Raghavarao, Construction and Combinatorial problems in Design of Experiments, John Wiley & Sons: Latest Edition. 

2. A.K. Nigam, P.D. Puri and V.K. Gupta, Characterizations and Analysis of Block Designs, Wiley Eastern Ltd. (1988) otherwise Latest available Edition.

3. A. Dey, Theory of Block Designs, Wiley Eastern.

M.Phil. Mathematics – Ist Semester

M-703 : HOMOTOPY & SINGULAR HOMOLOGY THEORY
Max. Marks: 100

Unit-I: The fundamental group: Path, Homotopic paths, Loop, Relation of being path homotopy is an equivalence relation, path product, π1(X,x0) is a group, properties of fundamental group, simply connected space, covering path and covering homotopy property (without proof), degree of a loop, fundamental group of circle, examples of fundamental groups.

Unit-II: Modules and their direct sum: R-module, R-homomorphism, direct product and direct sum of modules, finitely generated module, The Hom(M,N) functor, Exact sequences, Five lemma, chain complex of R-modules, homology of a chain complex, chain map, chain homotopy, induced homomorphism in homology, exact homology sequence theorem.

Unit-III: Singular chain complex: Singular q-chain, singular homology of a space, zero dimensional homology, one dimensional homology and fundamental group, Poincare-Hurewicz theorem, Induced homomorphism, Topological invariance of singular homology, Reduced singular homology of a space.

Unit-IV: Homotopy axiom for singular homology: Homotopy axiom, Homotopy invariance of singular homology, Relative homology and the axioms: Relative chain complex and relative homology of a pair, Induced homomorphism in relative homology, Identity, Composition, Homotopy, Exactness, and Commutativity axioms of relative homology, Consequences of exact homology sequence.

Unit-V: The Excision theorem: Singular chains of small sizes, affine q-simplex, Subdivision chain map and Chain deformation, mesh of a q-chain, Excision theorem, Homology and Cohomology Theories: Eilenberg and Steenrod axioms for homology theory, Singular homology of Spheres.

TEXTBOOKS:

1. Fred H. Croom; Basic Concepts of Algebraic Topology, UTM, Springer-Verlag, 1978 (For Unit - I).

2. Satya Deo; Algebraic Topology - A Primer, Hindustan Book Agency, TRIM Series # 27, New Delhi, 2003 (For Units - II, III, IV, and V).

REFERENCE BOOKS:

1. G.E. Bredon; Topology and Geometry, Springer-Verlag, 1997.

2. James R. Munkres; Elements of Algebraic Topology, Addison Wesley, 1984.

3. James R. Munkres; Topology, 2nd Edition, PHI, 2002.

4. M. Greenberg and J. Harper; Algebraic Topology: A First Course, Benjamin/Cummings, 1981.

5. W.S. Massey; Algebraic Topology - An Introduction, Springer-Verlag, 1977.

M.Phil. Mathematics – Ist Semester

M-704 : RATIONAL FINITE ELEMENTS
Max. Marks: 100

Unit-I: Homogeneous cartesion co-ordinates and the representation of points at infinty, parallel lines, lines parallel to X and Y-axes, cross ratios, definition, Invariance of cross ratio, projective co-ordinates (Derivation), Barycentric, coordinates, Jacobians of transformation for Bary-centric and projective coordinate system, Principle of Duality. (c.f. Texts [1] and [3]).

Unit-II: Finite Element interpolation Theory: Introduction, Some general properties of finite elements, P-unisolvent finite elements, various C0-quadrilateral elements, examples of C0-quadrilateral elements, Examples of C0- prismatic elements on R3, Lagrangian and Hermitian finite elements, Argyris triangle, Two Hermite triangles. (p. 41 - 56 Text [2]).

Unit-III: Patchwork approximation in numerical analysis, Wedges and Pyramids, Hat function, Triangles, Wedge & Pyramid functions, Rectangular element, Parallelogram element, Definitions & notations, Polycon, 5-con of order seven, Continuity. Patchwork approximation spaces and convergence, Wedge Properties. (c.f. Text [4]).

Unit-IV: The quadrilateral, Rational Wedges, The exterior diagonal, Quadrilateral Wedge, Areal coordinates as limits of Rational Wedges, An example of quadrilateral Wedges, Projective coordinates, Integral of Products of basis functions, Polygons. (c.f. Text [4]).

Unit-V: Rational Wedges for selected Polygons, The 3-con of order four, The 4-con of order five. The Pentagon, Some elementary congruences, Wedges for 3-cons of order five & six. (c.f. Text [4]).

TEXT BOOKS:

1. Coxter, H.S.M. (1965), Introduction to Geometry, John Wiley & Sons. INC.

2. Oden J.T., Carey G.F. (1983), Finite Element, Mathematical Aspects. Vol. IV, Prentice - Hall INC. Englewood cliffs, New Jersey.

3. Perfect Hazel (1963), Topics in Geometry, Fergamon Press.

4. Wachspress, E.L. (1975), A Rational finite Element Basis, Academic Press, INC.

REFERENCE BOOKS:

1. Carey, G.F. and Oden, J.T. (1983), Finite Elements: A Second Course, Col. II Prentice Hall, INC. Englewood Clifts, New Jersey. 07632.

2. Reddy, J.N. (1984), An Introduction to the Finite Element Method, McGraw Hill Book Company.

M.Phil. Mathematics – Ist Semester

M-705 : SPLINE APPROXIMATION THEORY
Max.Marks.: 100

Unit-I: Divided differences and its properties, Continuous broken lines interpolation, Least square approximation in $2, Construction of cubic and parabolic splines and boundary condition. Best approximation property of cubic spline.

Unit-II: Piecewise polynomial functions, A representation for piecewise polynomial functions, PK, ξ space, PK, ξ, ν space, The truncated power basis for  PK, ξ  and  PK, ξ, ν, B-splines and its properties, spline function space $k,t.

Unit-III: Curry Schoenberg Theorem, deBoor & Fix lemma, The B-representation for f Є PK, ξ, ν, conversion from one representation to the other, A recurrence relation for B-splines, Differentiation & Integration of B-splines.

Unit-IV: B-Spline series, B-splines are variation diminishing, Schoenberg Variation diminishing spline approximation, Local spline approximation methods and the distance from splines, The distance of a continuous function from $k,t. The distance of a smooth function from $k, t, Jackson type theorem (statement only).

Unit-V: Spline interpolation, the matrix (Bj (Tj), its bandwidth, total positivity, relation between total positivity and variation diminishing, Interplay between knots and data points, Interpolation at knot averages, Best approximation property of complete splines,

TEXT BOOK:

C. De Boor, A Practice guide to splines, Springer-Verlag, New York 1978.

REFERENCE BOOKS:

1. L.L. Schumaker, Spline functions Basic Theory, John Wiley & Sons, New York, 1981.

2. Ahlberg, Nilson and Walsh, Spline Theory and its applications.

M.Phil. Mathematics – Ist Semester

M-706 : THEORY OF DISTRIBUTION
Max. Marks: 100

Unit-I: Support of a function and the classes Ck(Ω) of functions. The concept of test functions and their examples. Locally intergrable functions. The approximation theorem. Partitions of unity. The notion of convergence in the spaces L of unit. The notion of convergence in the spaces L of test functions. Definitions of linear and continuous functionals on the space D, The space D' of distributions. Examples of distributions. Distribution generated by a locally summable function.

Unit-II: The Vector space D' and the convergence of a sequence of distributions. Limit of a sequence of locally integrable functions. The concept of direct delta distrivution. The space Dm and (Dm). The space (Dm) as a subspace of D. The concept of Radon measures.

Unit-III: Extensions of distribution differentiation of Distributions. The differentiation operator du as a continuous linear operator from D' into itself. Commutativity of differentiation and the derivative of Heavy side functions. Differentiations of distributions generated by locally integrable functions.

Unit-IV: Multiplication of distribution by a function of the class (∞). Impossibility of defining a binary multiplication in the class D. The tensor product of distribution. Associativity of tensor product and differentiation of tensor product. Convolution of distributions and existence theorem. Basic properties of convolutions.

Unit-V: The space S of rapidly decreasing functions. Fourier transform of a function in S and Fourier transform of its derivative. Inverse Fourier transform and isomorphism of Fourier transform on S. The space 'S' of tempered distributions. Examples S of tempered distributions. Order of a tempered distribution. Fourier transform of a tempered distributions, Isomorphism defined by Fourier transformation on the space S. Fourier transform of the convolution of distributions proof of the theorem that: F (U * V) = (2 π) E(u) * F(v).

TEXT BOOKS:

Fourier Transformation and linear Differential Equations: By Zofia Szmydt. D. Reidel Publishing Co. Bosten. U.S.A., 1977.

REFERENCE BOOKS:
1. A.H. Aemalian, Distribution theory and Transform Analysis, Mc Graw Hill Book company, New York, 1961.

2. A Friedman, Generalized functions and Paritial differential Equations: Prentice Hall, 1963.

M.Phil. Mathematics – I-st Semester

M-707 : FUZZY TOPOLOGY
Max. Marks: 100
Unit-I: Fuzzy Sets: Basic types, Basic concepts of fuzzy sets, Examples, α-cut,  Convexity of fuzzy set and its properties, Union, Intersection, and Complementation of a fuzzy set, Characteristics and significance of the Paradigm shift, Exercises.

Unit-II: Fuzzy point, Examples, Image and pre-image of a fuzzy set under a mapping, Product of fuzzy sets, Propositions, Fuzzy topological space, Closure and interior of a fuzzy set, Examples, Base and sub-base of a fuzzy topological space. 
Unit-III: Concept of a Fuzzy Point and its Properties, Neighborhood structure of a fuzzy point, Quasi-coincident, Q-neighborhood, Fuzzy points and level sets, Neighborhood of a fuzzy point, Neighborhood germ, S-neighborhood. 
Unit-IV: Dual point, Related Theorems, Closure and Kuratowski’s theorem on 14 sets, Adherence point, The 14-set theorem (statement only), Fuzzy closure and fuzzy interior operators, Boundary point. 

Unit-V: Accumulation point, Derived sets and their properties, Subspace of a fuzzy topological space, Relative fuzzy topology, Fuzzy Product Spaces, Related Propositions and Examples. 

TEXT BOOKS:

1. G.J. Klir and B. Yuan, Fuzzy Sets and Fuzzy Logic: Theory and Applications, P.H.I. Pvt. Ltd., New Delhi, 1995 (For Unit – I ).

2. N. Palaniappan, Fuzzy Topology, Second Ed., Narosa Publishing House, 2007 (For Units – II, III, IV, & V).

REFERENCE BOOKS:

1. G.J. Klir and T.A. Folger, Fuzzy Sets, Uncertainty, and Information, P.H.I., New Delhi, 2002.

2. Y.M. Liu and M.K. Luo, Fuzzy Topology, Advances in Fuzzy Systems – Applications and Theory, Vol. 19, World Scientific Pub. Co. Pte. Ltd., 1997.
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