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|ebesgue Measure and Lebesguc Integral:

T introduction, outer measure, measurable sets and Lebesgue measure, a non-
measurable sel, measurable functions, |ittlewoaod's three principles, the Riemann
integral, the Lebesgue integral of a bounded function over a s¢t af finite measure, the
integral of a non-negative function . the general Lebesgue integral, convergence in
MEAsure.

Differentiation and Integration:
Nyifferentiation of monotone functions. functions  of hounded  variation,
Differentiation of an integral, absolute continuity, convex Rncions.

The Classical Banach Spaces!

The L. spaces, convergence and completencss, approsimations LY bounded
: - . 3
Hinear functions on L. spaces.

Measure and Integration;
Measure spaces, measurable functions, signed measures, Hanb decompostion
theorem, Jordan decomposiiion theorem, |ebesgue decomposition theorem.

Measure and Outer Measure.
Outer measure and measurability, the extension theorem, product measire,
inner measure, caratheodory outer measure, Hausdorfl measure.

References:

[t} H. L. Royden. Real Analysis, Macmitian pub ol Ine, At Ddition, New Y ork, T3
(21 Walter Rudin. Principles of Mathematical Analysis {3d Pition? e Ciraw Hill,
Kogakusha, 1976, |nternational Student Edifion.
3] T. M. Apostol, Mathematical Analysis, Narosa pyblishing House, Mew Delin, FOS
41 . de Barra, Measure Theory and integralion, Witey Eastern Limited, 1981
51 L P. Natanson, Theary of Funetions of a Real Variable, Vol. [ Frederick Ungar
Publishing Co. 1961
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Normed Spaces and Banach Spaces:

Vector spaces, Briefl introduchion 10 Convergeno aned commpleieness i "
Introduction  to basic results of Linear Algebra. definition of norm and Banach space
with itlustrations, Properties of normed spaces, Theorem of completion on noried
spaces (without proot), Finite dimensional normed spaces and  subspaces,
Compactness and finite dimension. Riesz lemma, Linsar operators and thetr
Slustrations, Bounded continuous Hnear operators and thetr iHustrations, Linear
functionals and illusteations, Algebric dual space and reflexivity, Functionals on finte
dimensional spaces, Normed spaces of operators and dual space.

Inner Product Spaces-Hilbert Spaces:

inner product space - definition and Mustrations, Hitbert space, Properties of
inner product spaces, Orthogonal complements and direct sums, Orthogonal sels.
sequences and related series, Total orthonormal sets and sequences, Functionals on
Hilbert spaces, Riesz' s theorem, Sesquilinear form and Riesz representation theerem,
Hithert adjoint operator and 115 properties, Self adjoint, unitary and normal operators.

Fundamental theorem for Normed and Banach Spaces.

Zaorn's Lemma, Hahn-Banach theorem, Generalised Hahn-Banach theorem,
tahn-Banach theorem for Normed spaces, Application to bounded Hinear functionals
on Cla, b], Riesz's theorem for functionals on Cla, bl Adjomnt operator and s OO
Relation between adjoint and Hilbert adjoint operators, Rellexive spaces. Barre's
{Category theorem andUniform Boundedness theorem with applications, Strong and
Weak convergence, COnvergence of sequences of operators and functionaly, Opeo
Mapping theorem, Closed linear operators and Closed Ciraph theovem.

Contraction Mapping Principle:
Banach fixed-point theorem, Application of Banach Axed-point theorem 10 sysiem

a

of linear equations, differential equations and integral equations,

References.

1] Introduction 1o Functional Analysis with Applications by Prwin Kreyszig. John

Wiley &Sons, 1978,

(21 Functionat Analysis by B, V. Lumaye. ond ed. New age Int. Pyt Lid,

[3] Intreduction to Topology and 'Modern Analysis by G FLSimmons, McCiraw Hill
Baok Co.

(4] Functional Analysis by Koffman and Patric.

(51 Functional Analysis by A, H. Siddiqui. Prentice Hall of Inclia,
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Meitric Spaces:

The definition and. some examples, open sets, closed sets. convergence.
completeness, and Baire's theorem, continuous mapping, spaces of continuous
functions, Fuclidean and unitary spaces.

Topological Spaces:
The definition and some examples, elementary concepls, open Bases and sub-
bases, weak topologies, the function algebras of COX, Ry, and C(X, Ch

Compaciness:
Compact spaces, product spaces, Tyehonofl's theorem and laealily compact
spaces, compactness of metric spaces, Ascoli's theorem,

Separation:

Separation axioms, To. T 1 2, Tym Ta T -spaces and Haresdortt spaces,
completely regular spaces and normal spaces. Urysohn's lemma and the Tietze
extension theorem, the Urysohn's imbedding theorem, the Stone-Cech
cornpactification.

Conneciedness.
Connected spaces, the componens of a space, totally disconnected spaces.
locally connected spaces.

Approximation:
The Weierstrass approximation theorem, the Stone-Welersirass  theorem,
locally compact Hausdorit spaces, the extended Stone-Welerstrass theorems,

Reterences:

111 George F. Simmons, introduction to Topology and Modern Analysis, mMoiraw-
Hilj Book Co., 1963.,

(2] James R. Munkres, Topology. A Furst Course, Prentice Hall of Tndia Py Lid,
New Delhi, 2000.

131 ). Dugundii, Topology, Allyn and Bacon, 1960 (Reprinted in India by Prentice
Hall of India Pvt, Lid.}.

141 K. D. Joshi, Introduction 10 Cieneral Topology, Wiley Eastern . 83,

[51 ). Hocking and . Young, Topology, Addison-Wesley, Reading, 1961,
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Complex Numbers and Functions:
Introduction.  polar  form, complex  valued  functions, Hmit,  complex
differentiability ,Cavchy-Riemann gquations.

Power Serles:
Formal power series, convergent power series and relation between them,
analytic functions, differentiation of power series.

Cauchy Theorems and Winding Numbers:

Holomorphic functions on connected sets, integrals over paths, local primitive
for a Holomorphic function, the Homotopy torm of Cauchy's theorem, global
primitives, definition of the logarithm, the foca! Cauchy formula, Winding numbers,
the global Cauchy theorem.

(niform lLimits of analytic functions, Laurent series, isolated singularities,
removable singularities, poles and essential singularities, the Cauchy residue theorem,
cesidues of differentials, evaluation of definite integrals, Fourier transforms,
trigonometric integrals, Mellin transtorm,

Applications of Cauchy Integral I ormula & Caleulus of Residues:

Harmonic Fungtions:
Definition, examples, basic properties. the poisson farmula and constraction of
harmonic functions.

Entire and Monomorphic and elliptic functions:

jenesen's formula and  ineguality, definition of entire functions, infinie
products, Weierstrass products, functions of finite order. meromorphic functions,
Mittas-Leffler theorem, the Lioville theorems, the Welersirass funclion, the gamma
functions.

References:

(1] S, Lang, Complex Analysis, Addison Wesley, 1997,

(21 8. Ponnuswamy, Foundations of Complex Analysis, Narosa Publishing Hleise,
1047,

131 H. A Priestly, Introduction to Complex Analysis, Clarendon Press, Oxford, TG

(41 1. B. Conway, Functions of one Complex variable, Springer-Vertag, International
arudent Edition, Narosa Publishing Houge, 1950

151 Liang-Shin Hahn & Bernard Epstein, Classical Complex Analysis, Jones and
Bartlett Publishers International, London, 1996.
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tixistence Uniqueness and Continuation of Solutions:

introduction, Notation and Definttions, Exisience and Lnlgueness af Sonlutions
of Scalar Differential Equations, fyistence Theorems for System of [hifferential
Fauations, Oifferential and Integral Inequalitics.

Linear Hystems:
[niroduction, Properties of Linear Homogeneous Sysiems, Inhomuogeneous
{inear Systems, Behaviour of Sotutions of ath Order Linear Homogeneous Equations,

Stability of Linear and Weakly Nonlingar Systems:
miroduction. Continuous Dependence and Stability Properties of Solutions,
Linear Systems,

Second Order Differential Equations:
introduction, Preliminary Results. Boundedness of Sotutions, Application 10
Some Classical Equations,

References:

(1] Shair Ahmad and M Rama Mohana Rao. Theory of Qednary (yifferential
FEquations, Affiliated Bast-West Press Pyl i, New Drelhi, 1999,

(2] P. Hartman, Ordinary Differential Fquations, John Wiiey, 1964,

3] W. T, Retd, Ordinary Differential Fguations, John Wiley, New York, 1971,

47 E. A. Coddington and N. Levinson, Theory of Ordinary Differential Equations,
MicGraw Hill, NY, 1955,
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