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Reg. No. :

Name :

lll Semester M.Sc. Degree (CBSS - Supple/lmp.) Examination, October 2024
(2021 and 2A22 Admissions)

MATHEMATICS
MAT3C12 : Functional Analysis

Time : 3 Hours Max. Marks : g0

PART _ A

Answer four questions from this Part. Each question carries 4 marks.

1. Give a continuous function vanishing at infinity, but does not have a compact
support and prove your claim.

2. Show that coo is not a closed subspace of /-.

3. show that a closed map on a metric space need not be continuous.

4. State uniform boundedness principfe.

5. Prove that a linear space is unilormly convex in the norm induced by an inner
product.

6. Prove that the norm in 1- cannot be obtained from an inner product. (4x4=16)

PART _ B

Answer four questions from this Part without omitting any Unit. Each question
carries 16 marks.

Unit - |

7. a) Showthatfor 1 < p ( -, coo c/Pcco cc c1-, where allthe inclusions are proper.

b) lf Xisasubspaceof B(T) withthesupnorm, 1e Xandf beacontinuous
linearfunctional such that ll f ll = f(1)then showthatf is positive.
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8' a) lf X is a normed space and y is a subspace of X which is not a hyper spacein X, then show that the complement i" is connected.
b) State and prove Hahn-Banach extension Theorem.

9' a) Let X and y be normed spaces and X * {0i. show that BL(X, y) is a Banachspace in the operator norm if and onry ii y is a Banach space.
b) Prove that a normed space ,"n o" embedded as a dense subspace of aBanach space.

Unit - tl

10. a) State and prove Resonance Theorem.
b) Let X and y be normed spaces and F : X _+ y be rinear spaces. show thatF is continuous if and onry if goF is continuous for every g e y,.

11. a) State and prove Open Mapping Theorem.
b) state crosed Graph rheorem and show by an exampre that crosed GraphTheorem may not hold if the normed spacls X and y are not banach spaces.

12' Prove that the coefficient functionals corresponding to a schauder basis for aBanach space X are continuous.

Unit - ltl
13. a) State and prove Bessel,s inequality.

b) Let,{uo} be an orthonormar set in aNirbert space H. Assume that if X e H

,T]_rt.-' 
Uo) = 0 for at c, then X = 0. prove that {u.,.} is an orthonormat basis

14' a) lf a non-zero Hilberl gpace H over K has a counlable ofthonormal basis, thenprove that H is rinearry isometric to Kn for some n, or 12.

b) lf E is a subset of an inner produci space X and x . E, then show that thereexists a best approximation from E to X if and onry if x e E.

15' a) state and prove unique Hahn Banach extension theorem.
b) State projection theorem.

(4x16=64)


