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MADHYA PRADESH

Semester wise Syllabus For Post Graduate

subject - Mathematics

The Scheme of examination and the allotment of marks shall be as under @ -

Sections Part

Section - A

Seetion - H

Questions Type

Cibjective Type Questions [ Dne gquestion 1o be
set from each unit)

Short Answer Type Questions { Two questions
10 be set from each unil and one from each unit
10 b attempted)

Seetion - O

Long Answer Type Chiestions | Two guestioms
to be set from each unit and one from cach unit
i e attempled §

Totul

Muarks i "
LNarhs
Distribution
| &3 5 Marks
2% 5= 10 Maorks |
|
Sy & o= 25 Marks
I Passing
) Morks Marks

I3

Note 1 ¢ The Optional paper chosen by candidates in M.Se. /M A, Third Semester can
not be changed in Fourth Semester, The same optional paper must be
selected in Fourth Semester.

Note 2 : Walk-

Board O Studies :
I, Subject Expent -

out paper will not be held agam.




MADHYA PRADESH
Semester wise Syllabus For Post Graduate

Subject - Mathematics ’ﬂ'a.,,
Class : M. Se./M.A. (Semester-1V) Max. Marks - 40
Subject : Mathematics Min. Pass. Marks - |15
Paper s I
Fitle : Applied Functional Analysis
Compulsory/Optional ¢ Compulsory
Unit |

Hilbert spaces obtained from Hilbert spaces, Cartesian and Tensor product of Hilbert spaces.
convex sets and projections. Projection on a cone and a lincar subspace.

Lnit 1
Weak convergence, Weak compectness properties, Bure's Category Theorem, sequence of
continuous linear functional, Banach Saks, Theorem, Weak semi continuity, Continuity of
Projection on o closed convex sel.

Unit 11
Convex sets and convex programming elementary notions, internal, bounding and extemnal
points. Support functional of 8 Convex set, simple example, Minkawski fanctiona! suppon
plane through & boundary paint, support mapping, Separation theorem.

Lnit-1V
Functions transformations and operators. Lincar operators and their adjoints, bounded and

unbounded operators projection operator and differential operator,

Unit-¥
Spectral theory of operators, resolvent of operator, resolvent set and spectrum Spectral

radius, Compact operators, its characterizing property,

Text Books :
V. Balakrishnan ; Applied Functional Analysis. Springer Yerlag. New York.
Reference!
|. Ervin Krevszig ; introductiory Functional Analysis with Applications, Join Wiley and Sons.

2. BV, Limayé : Functional Analysis [ Edition, New Age International Publishers.

Board OF Studies : 1. Chairman -
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MADHYA PRADESH
Semester wise Syllabus For Post Graduate

#

L~ Subject - Mathematies -
Class : M.Sc/MA, (Semester-1V) Max. Marks - 40
Subject ! Mathematics Min, Pass, Marks - 15
Paper : /LAY Y
Title : Advanced Functional Analysis-[]

Ciptional © Group/Paper Optional : Gr-1/1
Unit -l

Finite dimensional topological vector spaces, Locally convex topological
veclor spaces,
Unit =11
Normable and metrizable topological vector spaces. complete topological
vector spaces.
Unit <11
Frechet space, Uniform-boundedness principic. Open mapping theorem
andclosed graph theorem for Frechet spaces,
Unit-1V
Banach - Alaoglu theorem. Variation Inequalities, Lions-Stampacchia
theory.
Unit-¥
Physical phenomena represented by variation inequalities, points and
External sets Krein Miliman's theorem.
Text Books:-
I-  Functional Analysis with Applications by A.H. Siddigi, Tala Me. Graw
Hill PublishingCompany.
7. Linear Topological Spaces by Kelley J.L. . Van Nostrand East West Press,
MNew Delhi,
Reference Books:-
- Toposigical Vector spaces and Distributions by John Horvath, Addison-
WeslevPublishing Company, 1966,
7. Modern methods in Topological vecotr spaces by albert Wilansky,
Megraw-Hill, 1978,
3. Functional Analysis by K. Chandra Sekhar Rao, Narosa 2002,

Roard OF Studies L. Chairman - {
11, Subject Expent - | r B %"
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MADHYA PRADESH
Semester wise Syllabus For Post Graduate

Subject - Mathematics -
Class ; M. Se/MA. (Semester-1V) Max, Marks - 40
Subject ! Mathematics Min. Pass. Marks - 15
Paper : I/ /vy
Title ! Partial Differential Equations-11
Optional : Group/Paper Optional : Gr-1 /2
Unit 1

Wanlinear First order PDE. Complete integrals, Envelopes., Characteristics,

Linit 2-
Hamilton Jacobi Equation, Calulus of Variations, Hamilton's ODE, Legendre
Transform, Hopf-Lax formulae, weak solution, Unigueness,

Unit 3
Conservation Laws (Shocks, Entropy Condition, Lax - Oleinic formula, Weak
solutions, Unigueness. Riemann’s Problem, Long Time behavior)
Representation of Solution - Separation of Variables, Similarity Solutions
(Plane and Traveling Waves, Solitions, Similarity under Sealing),

Unit 4
Fourier and Laplace Transform, Hopf - Cole Transform, Hodograph and
|egendre Transforms, Pote ntial Functions, Asymptoties (Singular
Perturbations, Laplace’s Method, Geometric Optics)

Unit 3
Stationary Phase Homogenization, Power Series ( Non-characteristic surface,
Real Analytic functions, Cauchy - Kovalevskaya Theorem).

Text Books :
L.C. Evans, Partial Differential Equations, 1998,

Bogrd O Stuclies : I. Chairman - W—
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MADHYA PRADESH
Semester wise Syllabus For Post Graduate

il.a - §

" gt o Subject - Mathematics *
Class 1 M.Sc./M.A. (Semester-1V) Max. Marks - 40
Subject : Mathematics Min, Pass, Marks - 15
Paper : /I IV IV
Title : Spline Theory
Optional : Group/Paper | Optional | Gr-1 /3
LUnit |

Polynomial Interpolation: Lagrange form, divided difference and Newton
form, K-th divided difference, Osculatory interpolation, Limitation of
polynomial approximation, Runge example,

Lnit 1
Piecewise linear approximation: Broken line interpolation is nearly optimal,
Least-squares approximation by broken lines, Good meshes, square root
exampie,

Unit 11
Piecewise cubic interpolation: Cubije Hermite interpolation, Cubic Bessel
interpolation, Akimainterpolation, Cubic spline interpolation, Boundary
conditions, Best approximation properties of complete cubic spline and us
error, Truncated power function, Pythagoras theorem, smoothest interpolation
praperty, Best approximation property.

Unit IV
Parabolic spline interpolation: Difference of two parabolic splines,
interpolation of data values given at mid points of mesh intervals, Existence
and uniqueness of parabolic splines, Piecewise polynomial representation for
p -

Unit ¥V
The space P*v and truncated power basis: The smoothing of a histogram by
parabolic splines, truncated power basis, truncated power function,
representation of a function of Pk*v, There presentation of pp function by B-
splines, The support of B-splines, Partition of unity by B-splines. Spline
function as a combination of B-splines.

Text Book:
L. C. De Boor, A Practical Guide to Splines, Springer-Werlag. New York, |978.

Reference Books:
I ..L.; Shumaker, Spline Functions Basic Theary, John Wiley & Sons, New York, |91,
y 3 P, Davis, Interpolation and Approximation, Dover Publications, INC, New York, 1975,

Board OF Studies : 1. Chairman - W
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i MADHYA PRADESH
Semester wise Syllabus For Post Graduate

iﬁ. W
T Subject - Mathematics -
Class t M.Sc./M.A. (Semester-1V) Max. Marks - 40
Subject - Mathematics Min. Pass. Marks - |3
Paper - IFRIES AR

Fitle : Algebraic Topology - 11
Optional :Group/Paper - Optional : Gr-1l /1

Uimit-1:
The Fundamental Group: Intreduction, Homotopy, Definition and Examples, Contractible
space, Homotopy Equivalence and Homotopy Type, Comb space, Retract, Deformation
retract, and Strong deformation retract,

U nit-11:
Fundamental Group and its properties: Path and path homotopy, Path homotopy 15 an
equivalence relation, Homotopy class, The set m(Xoxo) is o group, Properties of
fundamental groups, Homomorphism induced by o continuous map. Properties of induced
homomorphism,

Unit-111;

Simply connected space, 8" is simply connected for n = 2. Results for computing
fundamental groups of Disk D" and the product space X=Y. Path Lifting and Homotopy
Lifting Property, Theorem 2.6.3 (Statement only ), Fundamental group of Circle, Punctured
plane, Torus, and Cylinder,

Unit-1V:

Covering Projections: Definition and Examples, Properties of Covering Projections, Lift of
a map. Uniqueness of lifis. Path Lifting and Homotopy Lifting Property (Statemient only).
Unit-¥:

Applications of Homotopy Lifting Theorem: The Monodromy Theorem, Proposition 5.3.2
(Statement only). Lifting Theorem, Covering homomorphism, Group of Deck
Transformations, Necessary and sufficient conditions for hamomorphism and isomorphism
of covering spaces.

Text Book:

Satya Deo, Algebraic Topology - A Primer, Hindustan Book Agency, TRIM Series # 27,
New Delhi, 2003,
Reference Books ¢
|, Fred H. Croom, Basic Concepts of Algebraic Topology, Springer Verlag. 1978.
2, James B, Munkres, Topology, 2nd Edition, PHI, 20402,

Board OF Studies : I. Chairman -
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MADHYA PRADESH
Semester wise Syllabus For Post Graduate

3 i L
" ety o7 Subject - Mathematics St
Class : M.Sc./M.A. (Semester-1V) Max, Marks - 40
Subject : Mathematics Min. Pass. Marks - 15
Paper - n/m/Iviv
Tile : Spherical Trigonometry and Astronomy - 11
Optional : Group/Paper  © Optional : Gr-11/2
L nit -1

Spherical Astronomy-Celestial sphere, Various system of references and
related topics.
Unit =11
Rising and setting of stars, rate of zenith distance and azimuth. Twilight,
Unit-=111
Transit instrument.( Astranomical instruments), Atmospheric Retraction.
Unit 1V
Time, planetary phenomena,
Unit-V

Kepler's law of planetary motions, Aberration

(Chapters as per Text Book]

TEXT BOOKS:-
A text book of spherical Astronomy : Gorakh Prasad.

Board OF Studies : . € hairmun =

Il. Subject Expert - |
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4 MADHYA PRADESH 5 {1
P, Semester wise Svllabus For Post Graduate
* i Subjeet - Mathematics -

Class : M.Sc/M.A. (Semester-1V) Max. Marks - 40
Subject : Mathematics Min. Pass. Marks - 15
Paper : H/Ml/ ViV

Title : Advanced Graph Theory-|
Optional : Group/Paper Optional © Gr-ll /3

Unit-1:

Connectivity and separability in graphs Abstract graphs peometric graphs
planar graphs Kurtowski two graphs embedding and regions of a planar graphs
Detection of planarity.

Unit-11:
Geometric dual and combination dual.

Unit-111:

Coloring and covering of graphs, Chromatic, Polynomial chromatic
partitioning Dimmer problem Domination sets independent sets, Four colour
conjecture.

Unit-1V:

Digraph and types of digraphs. Digraph and binary relation Equivalence

relation ina graph Directed path walk circuit and connecledness

Euleriandigraph, arborescence matrices A, B and C of digraphs.
Unit-V:

Adjacency metric of a digraph, Algorithms, Kruskal algorithm, Prism
algorithm, Dijkastra Algorithm,

Text Book:
Graph Theory with Application to Engineering and Computer Science
By Narsingh Deo,

Reference Books:

Graph Theory by Harary,

Board OF Studies :
1. Subject Expert -
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MADHYA PRADESH
Semester wise Syllabus For Post Graduate

Subjeet - Mathematies >
Class : M.Sc,/MLA. (Semester-1V) Max, Marks - 40
Subject - Mathematics Min. Pass, Marks - 15
Paper 3 /M
Title - Mechanics - I

Optional : Group/Paper Optional : Gr-111/1

Unit = |
Fundamental lemma of caleulus of variations Euler’s eguation for one dependent function
and fts generalization to (i) n dependent functlon (il) higher order derivatives, Conditional
extermum, Lagranges equations of second kind independent coordinates. The equation of
motion in a potential field, Canonieal equations of Hemilton

L nit-11
Conditional  extermum under gepmetric constraints and under integral constraints.
Hamilien's Principle of least action Poincare Cartenlntegal nvariant Whisteker equation
Jncobi's equations, Statement of leg HWA Chung’s theorem.

Unit—111
Hamilion — Jacobi equation. Jacobi theorem. Method of separation of variables. Lagrange
Brackets.

Unit—lV
Condition of canonical character of a trapsformation in terms of Lagrange brackets ond
Paisson brackets Invariance of Lagrange brackets and Poisson brackets under canonical
franslormalion.

Unit-¥V
Distribution for a given potential, Equiputent surfaces, Surface and solid harmonic. Surface
density in terms of surface harmonies. Potential of a finite rod. Potential of a circular disc.
Poission theorem Cartestan and polar form. Laplice theorem for Cartesian und poler form,

Text Books:
|. F.Gantmacher, Lectures in Analvtic Mechanies MIR Publishers.

2. H. Goldstein Classical Mechanics (2™ Edition), Narosa Publishing House, New Delh,
3. LC. Upadhyaya — Classical Mechanics. (Himalaya Publication Howse)

Board OF Studies :
Il Subject Expert -
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MADHYA PRADESH 4
Semester wise Syllabus For Post Graduate

Subject - Mathematics -
Class : M.Sc/M.A. (Semester-1V) Max, Marks - 40
Subject : Mathematics Min. Pass. Marks - 15
Paper : N/ IV Y
Title : Fuzzy Sets and Their Application - 11

Optional : Group/Paper Optional : Gr-111 /2

Unit -1
Fuzzy sets: Basic Definitions, a-level sets, Convex furzzy sel, Basic operations on fuzey
sets, types of fuzzy sets, Extensions: Types of fuzey sets, Further operations on furzy sets,
Cartesian product, Algehraic products, Bounded sum and Difference, t-norm & t-conorm.

Unit = N
Exlension principle and applications, Zadeh extension principle. image and inverse image of
fuzzy sets, fuzzy numbers, algebmic operations with fuzzy numbers, extended operation and
its properties. Special extended operation, addition, subtraction, product and division of
fuzzy numbers.

Unit = 1H
Fuzzy relations on fuzzy sets, The union & intersection of fuzzy relations, Composition of
fugzy relations, max-* and max-product compositions. min-max composition and iis
propertics. reflexivity, symmetry, transitivity, and their examples. special fuzzy relations,
similarily relation.

Unit-1¥
Fuzzy graphs: Definition and Examples, Fuzzy sub-graph, Spanning sub-graph, path in a
fuzzy graph, strength and length of a path, -length and -distances. connected nodes. Tuzzy
forest, luzzy tree, Examples. Fuzzy Analysls; Fuzey functions on fuzzy seis. classical
function, fuzzy function, Examples.

Unit=-%V
Fuzzy Logie; classical logic an overview, multi-valued logic, Fuzzy propasition
unconditional and un qualified proposition, unconditional and qualified propositions
conditional and unqualified proposition, conditional and qualified proposition, Fuzzy
qualiticrs, Linguistic hedpes An overview of classical logic. s connectives, Tautologies,
Contradiction, Fuszy,

Text Book:

l. Furzy set theory and its Applications by H.J, Zimmermunn, Allied Publishers Ltd., New Delhi,
1991 (For Units 1 1o 1Y),
7

=. Fuzzy sets and Fuzzy Logic Theory & Application by G.), Klir and B, Yuan, Prentice Hall of
Indin, New Delhi, (2000) (For Unit V).

Reference Books :
Fuzzy Logie with Engimeering Applications by T.J. Rass, John Wilev & Sons, 11" Ed.,

2005
Board O Studies ¢ |. Chairman - W
1. Subjecy Expert - | o 3
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i MADHYA PRADESH 4
Semester wise Syllabus For Post Graduoate

‘:".-.. prs Subject - Mathematics "’-'--.,.... '
Class . M.Se.MAL (Semester-1V) Max, Marks - 40)
Subject : Mathematics Min, Pass. Marks - 15
Paper : H/im/ v/ v
Title : Advanced Numerical Analysis - [

Optional :Group/Paper | Optional : Gr-I11 /3

Unit-1:
Extrapolation Methods for Numerical Differentiation, Multisiep methods. for Numerical
Solution of initial value problems. Explicit and implicit Multi siep methods

Unit-11:
General Multistep methods : p {Z) ans o (2) lor lincar multiple step methods . Convergenc
of Multi step methods. Predictor eorrectior methods,

Unit-001:

Stability analysis of Multistep methods: First order differentinl Equations. Stability ol
Predictor- Coreector Methods, Stability of PMp CMe methods . second Ordinary
Differential,

Unit-1V:
Ordinary differential Equations: Three kind of Boundary conditions . Finite IhilTerence
methods, Linear second order differential Equations, Non linear second order differential
Equations.

Limit-¥:
Finite element method : Finite element Ritz Finite element method methods. |incar
Roundary Value Problems, mixed boundary conditions

Text Book:

sumerical Method for scientific und Engineering computation by M.k, Jain, S.R.K.
Ivenger. Rk, Jain south Edition (2003) New Age

Reference Bouoks
3 Finite Differences and numerical analysis, H.C. Saxena - 5 Chand Publication
1. Atkinson, K, Elementary Numerical Analysis. Wiley New York, 1985

Board O Stodies : |. Chairman -

)
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MADHYA PRADESH
Semester wise Syllabus For Post Graduate

Yoy Subjeet - Mathematics
Class - M.Se./M.A. (Semester-1V) Max, Marks - 40
Subject : Mathematics Min, Pass. Marks - 15
Paper : AV
Fitle g Operations Research -11
Optional : Group/Paper Optional 1 Gr-1V /|

Lnit-1
Replucement Problems : Replacement of ltems that deteriorate . Replacement policy
for items whose maintenance cost increase with time and money value is constant,
Money value . present worth fuctor (PWF) and discount rate . Replacement policy
lor items whose maintenance cost increase with time and mongy value with constant
rate. Individual Replacement policy. Mortality theorem, Group replacement policy.

Unit-11
Assignment problems : Muthematical formulation, Fundamenal theorems,
Hungarian method for ussignment problem. Unbalunced assignment problem . The
Fravelling Salesman (Routing) problem, Jub sequencing Processing n Jobs through 2
machines , Processing n Jobs through 3 miachines, o graphical method,

Umit-11
Transporiation problems : North - West Corner Method Least - Cost Method.
Vogel's Approximation Method, MODI Method, Exceptional cases and problem of
degeneracy,

Unit-1V
Network analysis, constraints in Network, Construction of network. Critical Path
Method (CPM) PERT, PERT Calculation, Resource Leveling by Network
Technigues and advances of network (PERT/C PM)

Unit-V
Game theory - Two persons, Zero - Sum Games, Maximix — Minimax principle,
games without saddle points -Mixed strategies, Graphical solution of 2xm and mx
games, Solution by Lincar Programming, Non- Linear programming Technigues -
Kuhn - Tucker Conditions, Non - negitive Constraints,

Text Book:

| 5.1, Sharma, Operation Research,

= Kanti Swarup, PK. Gupta and Manmahan, Operations Research, Sultan © hand &
Sons, New Delhi.

3 F.5. Hiller and Go). Lieberman, Industrial Engincering Series. 1995 { This book comes
with o CLY containing software

4 G, Hudley . Linear Programming, Nirosa Publishing House. 1995,

5 G Hadley, Linear and Dynamic programming, Addison - Wesley Reading Mass,

6 H.A. Taha, Operations Research - An introduction, Maemillan Publishing co. Inc.
New york,

Reference Books :

| Prem Kumar Gupts and D.S. Hira, Crperstion Reasearch, an Introdution, S, Chand &
Company Lid, New Delhi

2 NS, Kamba, Mathematical Programming Techniques, Affilated East - West Pyt Lid.
Mew Delhi. Mudras

Bosrd OF Studies :
Il Subject Expert -

: *ﬁ«:—f___

Pl

Ly
b




MADHYA PRADESH
Semester wise Syllabus For Post Graduate b
P Subject - Mathematics s
Class . M.Sc./M.A, (Semester-1V) Max. Marks - 40
Subject : Mathematics Min. Pass. Marks - 15
Paper ] N IVIY
Title : Infinite Matrix and Divergent Series
Optional : Group/Paper Optional : Gr- 1V /2

Unit |
Difference between finite and infinite matrices, Basic Properties, Kojima
matrix, Toeplitz matrix, some special type of matrices, The structure, The
exponential function of an infinite matrix, Semi continuous and continuous
matrices. Exercise-1

Unit 11
Reciprocal of Infinite matrices Reciprocal of lower semi - metrices and some
simple general results, The bound of a matrix, two general theorems on
reciprocal Exercise-2

Unit 111
Morlund summability, transformation matrix for Norlund means, Regularity,
Consistency, Equivalence theorem 21, Inclusion theorem 19,

Unit IV
Inclusion of Morlund method . Theorem 21, 22, 23, 24 of G.H. Hardy.,
Examples (N, I/n+l) e (C, K) ¢ (N.el/n).

Unit V
Limitation Methods, Examples of Limitation methods, Matrix Limitation
methods, Theorem 1.3.2 (Without proof), Norlund and Riesz Means,
Theorems 1.4.6, 1.4.7, 1 4.8 { Without proof}, Schur Matrices, Theorems 1.5.2,
1.5.4 (Withowt proof).

Text Book:
L. R.CG, Cooke, " Inlinite Matrices and Sequence Spaces

2 GiH Hardy, * Divergent Series”, Oxford 1948,
3 (.M Petersen, “"Regular Matrix Transformations”, McGraw Hill Publishing Company Lid..
| Shiai,

Reference Books
I konrad knopp, " Theory and Application of infinite Series " London and Glasgow 1921,

2 W L. Fermar, "A text book of convergence ™ Oxford. Clarendon Press 1937,
LN P.L. Bhatnagar and C.N, Shrinivas iengar, "Theors of Infinite Series, " National Publication
House, 1964

Bord OF Studdies @

[l Subject Expert -
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MADHYA PRADESH g B

o Semester wise Syllabus For Post Graduate v

® o o Subject - Mathematics et

Class : M.5c./M.A. (Semester-1V) Max Murks - 40

Subject : Mathematics Min. Pass. Marks - 13

Paper : /U IV /v

Title : Integral Equations & boundad s vilue problems - 1]

Optional : Group/Paper Optional : Gr-1V /3

Unit -1

Eigen values and Eigen functions. Fredholm Integral equations of second kind
with Saperable Kernels. lterared kernels, Resolvent kernels.

Unit— 11
Volterra integral equation of the second kind, IFredholm altemative theorem.
Fredholm integral equation of first kind. Volterra imtegral equation of firsi
kind.

Unit— 11
Gauss differental equations, Legendre differential equations, Ressel's
differential equations

Unit— 1V
Hilbert-Schmidt theory, Orthogonality and orthonormality of Eigen-functions.
Bessel's inequality, Hilbert Schmidt’s expansion theorem,

Unit=V
Gireen’s function, properties of Green's function and 11s construction,
Apphcation of Green's function to Solving BVFP involving QD

Texit Book:

1. Lectures on Differentiol & Integral equations: Vol X, Kosaku Yosida, Innerscience
Publishers Londion | 960,

3, Integral Equations and Boundary Value Problems:, M., Rasinghania, 5.0 hand
Publications, New Delhi

Reference Books ;
| Interral equations: { Vol 4) (Translation). S.G. Mikhlin, Pergamon Press London

2, Integral équations- Ashort course, L. G, chambers International Suggested Books Compan
|-ast kilbridee, Scotland.

L A course of higher Mathematics, Vol IV, (Translationk: V. 1. Smimov. Pergmon Press,
O ford {chapter |; | Integral equations, chapter 1V: Boundary valiue Problems)

4. Integral equations & Applications. . Corduncanu, Cambridge Liniversity Press,
Combridge.

5 [Differential & Integral Equations; BP Pamshar, CHBS Publishers & Distribution, sahdara,
[2elhi,

Board OF Studies : |. Chairman -

I Subpect Expent - |
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MADHYA PRADESH
Semester wise Syllabus For Post Graduate

Subject - Mathematics

Class : M.Sc./M.A. (Semester-1V) Max. Marks - 40
Subject ) Mathematics Min. Pass. Marks - 13
Paper : /L IV IV

Title : Integral Transforms - 1

Optional : Group/Paper Optional : Gr-V / |

Unit -1
Application of Laplace Transform Lo boundary value problems,
Unit - 11
Electric Circuits problems. related 10 spplication of Electric Circuits. Application to
dynamics, application 1o heat conduction equation, application o wave equations,
Application 10 Beams,
Unit -111
The complex Fourier Transform, Inversion Formula, Fourler cosine and sine transform.
Unit-1V
Properties of Fourier Transforms. Convolution & Parseval’s identity.
Unit-V
Fourier Translorm of the derivatives, Finite Fourier Sine & Cosine Transform, Inversion

Operational and combined properties Fourier transform.

Texts Books :-
1. Integral Transforms by Goyal & Gupta,

2. Integral Transforms by Sneddon.

Board OF Studies ¢ l. Chalrman -



MADHYA PRADESH
Semester wise Syllabus For Post Graduate

Subject - Mathematics

Class 1 M.Se/M.A. (Semester-1V) Max. Marks - 40
Subject - Mathematics Min. Pass. Marks - |5
Paper - /I 1vi:v
Title : Theory ufiincar Operators - 11
Optional : Group/Paper Optional : Gr-V /2
Unit =1

Spectral properties of compact linear operators on normed spaces

Unit-11
Behaviours of Compact linear operators with respect to solvability of operators
equation,

Unit-111

Fredholm type theorems. fredholm alternative theorem. Fredhoml alternative
for integral equation. spectral properties of bounded self — adjoint linear
operator on complete Hilbert space

Unit-1V
Positive operators Monotone sequence theorem for bounded self - adjoint
operators on a complex Hilbert space

Unit-V

Square roots of a positive operator. projection operators.

Text Books:

L. Kreyszig Introductory Tunctional analysis with applications, Jhon wiley & Sons, New York,
1978.

Reference Books.

I P K. Halmos Introduction 1o Hilbert space and the theory of Spectral Multiplicity, Second
edition, Chelsea publishing co, N.Y, 1957,

2 N, Dundford and J.T. Schwartz, linéar operator -3 part, Interscience / Wiley. New York 1958-71,

3 G, Bachman and L, MNarei, Functional analysis, Academic press New York. | 966,

Board OF Studies |. Chairman -
1. Subject Expent - |



MADHYA PRADESH .
Semester wise Syllabus For Post Graduate

#

Subject - Mathematics i
Class : M.Sc. /M. A, (Semester-1V) Max, Marks - 40
Subject 1 Mathematics Min, Pass, Marks - 15
Paper I N/ IVIY
Title : Approximation by Trigonometric and Algebraic Polvnomials
Optional : Group/Paper Optional © Gr- V /3
Uit |

Fourier Series, Preliminaries. convergence of Fourier series, summability
convergence of trigonometric series.

Uit 11
The degree of approximation by trigonometric polvnomial Generalities,
Theorem of Jackson, The degree of approximation of differentiable functions,
Inverse theorems, Differential functions.

Unit 11
Ihe degree of approximation by Algebraic polynomials, Preliminaries, The
approximation theorems, Inequalities for the derivatives of polynomials,
Inverse theorems.

Unit IV
Approximation by linear polynomials operators. sums ol de la Vallee
Poussion-positive operators, The principle of uniform boundedness, operators
that preserve trigonometric pelynomials, Trigonometric saturation classes

Unit V
Least First Power of Approximation, Approximation on an Interval, Some
computational aspects.

Text Books:

I Hrushikesh N Mhaskar and .V, Pai: Fundamentals of Approximation | heors, Sarosg
Publishing House, 2004,

" GG Lorente, Approximation of Functions, Hall, Rinehart and Wistin, Inge. | 966

Ay LA Rivihin, An Introduction to the Approximation of Functions

Reference Books :

I Fiman, Ak, Theory of Functions of Real Variable, New York, Mackmillan, 1963,

2 Ci. Meinnardas, Approximaticen of Functions. Theory and Numerical Methods, Springer
VerlagVol-1 3, 1967,
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