
f ! il/
I

l'4A 14T- o6

M.A./M.Sc. (Final) Mathematics

Paper-l : Analysis and Advanced Calculus

tJnir I

Unit 2

Unit 3

Unit 4

LJnit 5

Unit 6

Normed linear spaces, Quotient space of norrned linear spaces and its completeness.

Banach spaces and examples.

Ilounded linear translbrtnations. Normed linear space of bounded linear

transfonnations, \\'eak convergence of a sequence of bounded linear

rransfonrrations. Equivalent norms. Basic properties of finite dimensional normed

linear spaces and coi.npactness, Reisz Lemma,

Multilinear mapping. Open mapping theorern, Closed graph theorern. L.Jnitbnrt

boundness theorem.

Continuous linear functionals. Flahn-Banach theorem and its consequences.

Embedciing anrj Reflexivity of normed spaces. Dual spaces rvith examples.

lnner product spaces. Hilbert space and its properties.

Orthogonality and Functionals in Flilbert Spaces. Phytagoren theorem. Pro.;ection

theorem. Orthonormal sets. Besel's inequality, Complete orthonormal sets.

Parseval's identity. Structure of a Ililbert space. Riesz. representation theorem,

l{eflexivitl oi llilbert spaces.

,\djoint of an operator on a I-lilbcrt space. Self-adjoint, Positive. Norma[ and Lnitary

operators and their properties.

projection on a l-lilbert space, lnvariance. ll.educibility. Orthogonal projections.

L:igen-values and eign-vectors of an operator, Spectrum of an operator, Spectral

theoretn

Derivatives of a continuous map from an open subset of Banach space to a Banach

space . Rule s of derivation. Derivative of a cornposite. Directional derivative. Mearr

value theorem and its applications.

lrartial derivatives and Jacobian Matrix. Continuously differentiable maps. Higher

derivatives. Taylor's formula, lnverse function theorem, lmplicit function theorcm.

Step tunction. Regulated functjp.n, primitives and integrals, Differentiation under the

intcgral sign, tlieniann integral of function ot'real variable rvith values in nortnal

Irnear spacc,

E,risrcnce and uniqueness of solutions of ordinary diff'erential equation of the type

_r, _71r, _r).

Unir 7

Unit ti

Unit 9

Unit l0

Unit 1l

Unit l2


