












M.AJ.Sc. (FINAL) MATHEMATICS - 
Scheme of Examination: Annual Scheme 
Note: 1. 	Papers I and El are compulsory 

2. 	Candidates are required to opt any three papers from 
Paper RI to XLII 

COMPULSORY PAPERS 

Paper - I: Analysis and Advanced Calculus 
Teaching: 6 Hours per Week 
Examination: Common for Regular/Non-collegiate CaudiiLtes 
3 His. duration 	 Theory Paper 	 Max. Marks 100 

Note : This paper is divided into FIVE Units. TWO questions will be set from each Unit. 
Candidates are required to attempt FIVE questions in all taking ONE question from each 
Unit. All questions carry equal marks. 

Unit I: Subspace of a metric space, Product space, Continuous mappings, Sequence in a metric 
space, Convergent, Cauchy sequence. Complete metric space, Examples of Complete & 
Incomplete metric spaces. Baire's category theorem, Ascoli-Arzela theorem, compact sets, 
compact spaces and connected metric spaces. Separable metric space with examples. 

Unit 2: Nonmed linear spaces. Quotient space of not-rued linear spaces and its completeness. 
Banach spaces and examples. Bounded linear transformations. Normed linear space of bounded 
Linear transformations. Weak convergence of a sequence of bounded linear irtuisformations. 
Equivalent norms. 

Unit 3. Basic properties of finite dimensional tiorined liueai spaces and compactness. Reisz 
Lemma. Mukilinear mapping. Open mapping theorem. Closed graph theorem. Uniform 
boundness theorem. Continuous linear functionals. Hahn-Banach theorem and its consequences. 
Embedding and Reflexivity of normed spaces. Dual spaces with examples. 

Unit 4: Inner product spaces. Hilbert space and its properties. Cauchy-Schwartz inequality, 

Orthogonality and Functionals in Hubert Spaces. Phythagorean theorem, Projection theorem, 

Separable Hubert spaces and Examples, Orthonormal sets, Bessel's inequality, Complete 

orthonormal sets, Parseval's identity, Structure of a Hubert space, Riesz representation theorem. 

Reflexivity of Hubert spaces. 

	

tail 	: A.1jiiii of an 4ipciakx oil a Hilbert pacc Sel1-adjoit, Posst e. Normal and Unitary 
operators and their properties. Projection on a Hilbert space. Invariance. Reducibility. Orthogonal 
projections Figen values and cigen vectors of an operator. Spectrum of an operator Spectral 
theorem 

Reference Books: 

	

I 	F. Kreyszig, Introductory Funetiosnil AiiaIyi 	itli Applications. John Wiley and So1s.. 1978. 
1 A. F. Taylor. Introduction to Functional Analysis, John Wiley, 1958. 
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