Ma|Mse - Mathemalicd

1 yoUd AR @.2_

¢
Sy e
WIPUs ML A /300 4
A YR stalud,

Yylfud : D(\L dHeldle < dl,Q\:)).{s_qooq

o) ARt pt CaotA4l AHARA o4 3agilds
3opAl astalald M HARIA alRuty (atoe ast A
wgladald 3, A stalaa4l ulxuls . WI 4540 /313433000
dl.33-5-000 1 YUl 536 %MR{;‘?‘,\\{[‘-N;"T Wy ¢
313000 | 531 4gd ¥4-00% 1 sl WI(lRAYSH -
yfRMuse d03 widd d)

st = GUR Y

AV ¢ ()\\‘\./\,
sa (4.

nit,

R weasldl, Cagid (e, A%id 3H,

A9PRL ,HELAUE <
s qouonq}q.sldl, afRutag Caeudl, Axid Y(HAMELALE <€
25 31

TG PN L ‘ﬁuz Wy STA%,A(SALE

¥: ( watddl, ¥ - ¥ wlay sidv, AQALE -

: yett Crtssdl, ylett (e, dald 3fHddetate—<
§2 Qudl pgedlSd (e ‘s .
Vs

\\\%7"\, P

‘\u\7



M.A,,M.SC, PART- I MATHEMATICS
INFORCE —_ FFROM, JUNE. 2000

PAPER. 1 : FUNCTIONS OF SEWERAL VARIABLE
Review of Vector Space t Euclidean space, Orthonormal

basic; dual and sscond dual; Norms in the dual; the space

L(E.F), Completeness; Compactness; Connectedness.

Continuous Mappings:; definition of Differential;
Differentiability implies Continuity; Special, casess
functions of class C ; Mappings of Class C; Composition of
differentiable Mappings; Higher Differentials; Taylor's thedrem

for wn variables; Maxima and Minima, Examples; Volume of a set.

Brief review of Integration; Integral on an Open set;
lterated Integral; Volume of n béll; Interchange of Order af
Differentdation with Integration,

Regular Element in L(E,F); Inverse of a Mapping; Implicit
Function Theorem, Determinant, Oriented Volume; Change of

variables in Intergration; Length and Area,

Manifolds Differentiable Mainiford; Differentiable
Functions and Mappings; Partition of Unity; Tangent space;
§a ce of Differentials, Grassman Algebra, Differential Forms:

Integral of a form; stokes Theorem; Veriods of 1 forms.

Applications; Gross Product; Gradient, Divergence; Curl:
Forms of stokes Theorem; Définition of Harmonic function, Mean
value and Maximum Principle; Poisson Integral Formula,

Harnache Convergence theorem,

The course is hased on the book "Calculus of Several

varibales" by casper Goffmann, Harper and Row, New York,

REFERENCES}

J.Calculus in Manifolds, by Michael Spivak.W.A,Benjamin Inc.:¥,Y.



[52]

Functions and several varibales, by Wendell H Fleming,
Addison-Wesely Publishing Company, Inc.Reading,

Massachusetts,

Mul tivariable Calculus, by Lawrence Corwin and Robert

H, Szczarba, Marcel Dekker Inc. New York,

advanced Calculus, by H.K,Nickerson, D,C, Spencer,
and N, E, Steenrod, AffiYiated East and West Press

Private Ltd. New Delhi,

Advanced Calculus, by R,C,Buck. McGrawhill Kogahusha
Ltd. Tokyo.



PAPER' . II

TOPOLOGY

Torological spaces, kasis for a topology, the order

topology the Product topology on X x Y, the subspace topoluwjy.

Clomed sets and limit Puintz, Continuous functions, the

Product topology, themetric tooplogy.

Theguotient torology, cuuaccted spaces, connected sets

in the real live, componets and path components, Local connecta

tioness,

Compact spaces, compact sets in the Reat live, limit

point compactness, local compactness

Countability axioms, the separation axioms, the
Urysohn lemma, the urjsohm Metrization thus, Partitions

of unity,

The Course may be covered from Chapters 2,3, and 4

of the ook,
"Topology" a firkst course- by James R Munkreys. PHI P,L,(1984)

REFERENCE BOOKS:

1. "General Toology" Sribatsa Nanda, Macmillan India Ltd, 1990,
and Sudarson Nanda.

2. "General Topology" Stephen Willard. Addison Wesley
Pub, Comp, (1970),

3. "Aspects of Topology" C.0.Christenson and W,L,Voxman-
Marcel Dekker (1977).

4. Topology" James Dughndji. Rux PHI Pvt,Ltd.(1975)
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/‘
_
L=

Paper III COMPLEX ANALYSIS

REVISION

Definitions and notations, ilgebric propetties, Polar
Co.ordinates and Euler's formula, Products and quotients in
cexponetial form,

ol CONTINUOUS AND DIFFERENTIABLE QMPLEX FUNCTICNS :

Continuous complex functions, differentiable complex
functions, Cauchy Riemann o equations, :‘shalytic functions,
Reflection Principle, Harmonic functions of two variables,
Elementary functions. .

o INTEQRALS 3

Contours, Contours Integrals, Antiderivatives, Cauchy -
Goursat thecrem, Simply connccted domain, Cauchy Integral
formula, Derivatives of inalytic functions. Residues, Residue
theorcm, Types of isolated singluar points, Residues at poles,
Zero and Poles of order m, Behaviour of £ near removable and
essential singular points, Residue Theorem, Types of isolated
singularity, Zeros and poles of order m. Liouville's theorem
and tre fundamental theorem of Algebra, Maximum moduli of
functions.

* SERIES

Convergence of sequences and series, Taylor series, Laurent
series, Absolute and Uniform convergence of power series,

* APPLICATIONS OF RESIDBES 1

Evaluati®n of improper integrals, Improper intergrals
involving sines and cosines. Definite integrals involving sines
and cosines, Indented paths, Integration along a branch cut,
Argument Principle, Rouche's theorem,

* MAPFING BY ELEMENTARY FUNCTIONS 3

Bilinear transformations,



The cpurse is roughly covered by :
* OOVMPLEX VARIABLES AND APPLICATIONS ( S:XTH EDITION)

by James Ward Brown and R. V. O’lurchill,McGraw-hiIll S.
ne,

Chapters 1, 2, 3, 4, 5 6, 7 (omit 66), 8 (it 73-78)
REFERENCE BOOKS :

* INTRODUCTION TO FUNCT IOwiS OF OOMPLEX VARIABLES
by Curtiss John Hamilton,Marcel Dekkar Inc.,Mew York.

* COMPLEX ANALYSIS
by Lan Stcwart and David Tall, Cambridge University Press

“ CQaPLEX ANALYSIS

by J. G Duccan,
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Paper--4

DIFFERENTIAL EQUATIONS

Ordinary Differential Eaguations:

Power series solutions, Gauss's Hypergeometric function,
Properties of the following special functions,
(1) Hermite Polyromilas.
(11) Chebysher Polynomials,
(iii) Legendre Polynomials.
(iv) Bessel functions.
Picard's the ocem on existance and unigueness £ solution
of the initial value problem y' = £ (x,¥y) Y (xo) =Y

Partial differential eguations:

First order p.d.e., classifications of integrals, linear

egns, of first order., Pfaffian diff.eqns. compatible systems,
Charpit's method, Jacobi's meth d, ron linear first order

P.d. e.

Second order p.d.e., classffication one dimensional wave

egn. Method of separation of variables, Laplace's ean.
kroundary value probles, maximum principae, Diricnlet
problems, Neumann problems, Harnakc's thm,, Green's

function, heat conduction problems, Ruhamel's principle,

equipotential surfaces, kelvin's inversion the.

Fourier tranforms and integrals.

Text Books 3 George F,Simmons : Differential equations with

(1) Applications and nistorical motes.,
Tata McGraw Bi 1 Pub. Cec.Ltd, New Delhi
1972 TH EJ, 1974, Chaptera 5 (Omit appendicees
and E,6 (Omit apppendices A & B) and 11,

(2) An el ementery course in partial differential

equations, by Amarnath T,Narosa Pub, House, 1997,

(The Entire Book) Chapter 1,2, Appendix-a-,

Reference t-~ (1) I.N,Sneddon Elements of P.d.e. McGraw Hill
(2) H.Weinberger : A First Course in p.d.e.
Blaisdall. New York, 1965
(3) P.Garbedian, p.d.e. s end ed,Chelsea
New York, 1986.
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The ccurse is designed to develop concepts of Lebesgue
measure and Lebesqgue integration on R.L. spaces and
Fourier series are introduced.

Details:-~

- - . s -

Review of convergence for sequences and series, uniform
convergence, limsup, liminf, elementary concepts of set ,
Cuter measure, inner measure, measurability, invariance
of measure,
Mensurable functions and their properties, convergence
in measure,
Lebeshue integral and its properties,passage to limit
under integral, Summable( integrable) functions,
Square summable functions, relation to Fourier series,
Lp spaces.
Monotonic function and differentiability assuming
Vital's covering theorem, functions of f nite( boundoc)
variation absolutely continuous functions, indefinite
integrals and fundamental theorem of calculus,

Int-oduction to Fourier series by Dirichlet
problem for unit disc. Poission's theorem, Summability,
pointwise convergence of Fourier seires,R-emanian Lebesegue
lemma, localization principle, Dini's test,Lipsehitz functions.

The course is roughly covered by :-

(1) "Theory of cuntions of a real variable 'Volume I by
L P.Natanson, Frederic Ungar Publishing Co,,New York( 19 64),
The notations in this book are mot standard;we use

standard notations only, Similarly for terminology.
Chapters 1 and 2 are basic. They can be covered quickly

Ch 2, ¢5, is amust,

Ch, II1: Keep the remark *on page 67 in mind; define

6 - algebras and Borel sets in connection with measurable

sets, Drop_ 7, only statement of Virali'scovering theorem
(=8) _ 9 is included.

Ch, IV : All of it,
t, V : All of it.



Ch.VI H Fatou's lemma @ F 1j_mn inf fn
(p.140). Drop equi-absolutly contioous

integrals (o.151) Thm. 2,3,4,5,6,7, Include 4

Ch,VII t+ (! 3 can be combined with discussion on
Fourier series later. Drop Thm, 5 & 6 of(f‘3.
Drop D

Ch.VIII (Dme4,és,¢6,€7, '8, (9) only ¢ 1,2,3,.

Ch-IX

only ¢ 1, 2, ¢ 4, (upto Thm 3), Q?.

(2) "Founder series" By Rajendra Bhatia. Hindustan Book A
Agency-1993,
Ch., 1 ] All of it,

Ch.2 : (propC 2,3, 14, 2,3,15, 2,3,16, 2,3,17.
2.3.18 & 2.4) Go upto (L 2.3.13

Reference Books:

1) "Real Analysis" by H,L,Royden (xd ed)
Macmillan Puhlishing co., New York,(19238)

2) "Measure and Integration" by R,Wheeden
and A, Zygmund, Marcel Dekker (1977).

3) "Measure and Integration" by I.K.Rana,
Narosa Publishing House, (1997)

4) Introduction to real variable theory"
by S.C.Saxena and S.M,Shah, Prentice Hall

of India (1980).
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