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Itl Semester M'Sc' Degree (CBCSS --9BE - Regular)

Exam ination, October, 2A24

e1?3 Admission)

MATH EM ATtcsIMATH EMAfrcs lrvru LTIVARIATE CALCU Lu s AN D

MATHEMATICA;ANALYSIS, M6DEiLING AND SIMULATION' FINANGIAL

RISK MANAGEMENT

MSMAT03C11/MSMAF03C11:Functiona|Ana|ysis
Max' Marks: 80

Time : 3 Hours

PART _ A

AnsweranyfivequesiionsfromPart-A.Eachquestioncarries4marks'

1' Prove that the norrn xF+ i|xii is continuous mapping of {x' ,r |1} into R.

2'showthattheSpaceC[a,b]isaBanachspacewithnormli'li=max,-,x(t)].
where J e [a, O1' ts C1a' b] comPlete ?

3,Caneverymetriconavectorspacebeobtainedfromanorm?Justiiyyour
answer.

4.ProvethatacompactsubsetMofametricspaceisc|osedandbounded"

5. Define sesquilinear functional' Prove that the inner product is sesquilinear and

bounded.

6, Deiine setf-ad1oint, unitary and normal operators' ls a normal operator be seli

adloint orlunJ''nii"'v r Justity your answer' (5x4=20)

PART - B

Answeranythreequestions.EachqltestioncarriesTmarks'

T.Prove:Every{initedimensionalsubspaceYofanorme-d^l.::spaceXis
complete. ln pariicul"r, 

"u"ry'iinit" 
oi*"nsional normed space is complete' 

p,T.o.
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g. l{ a normed space X has the properly that the closed unit ball M = {xlllxll< 1}

is compact then, prove that X is finite dirnensional'

g. lt a normed space X is finite dimensional then, prove thai every linear operator

on X is bounded.

10. prove that the space 1p with p * O is not an inner product space. ls the space

/p wiih p * A a Hilbeft space ? Justiiy your answer.

11. Prove that the dual space of i 1 is /-" (3x7=21)

PART - C

Answer any three questions. Each question carries 13 marks,

12. prove : For any inner product space X. there exists a Hiibed space H and an

isomorphism from A from X onto a dense subspace W c H. The space H is

unique except {or isomorPhisrns'

13. Let H over K. Then, Prove that:

i) lf H separable then every orthonormal set in H is countable.

ii) lf H contains an orthogonal sequence which is iotal H then H is separable.

14. prove that two Hilbert spaces H and H notf' real or complex are isomorphic if

and only if they have'the same Hilhrerl dimension'

1b. prove: LetT: H -+ H be a bounded linearoperator, on a Hilbert space H' Then,

a) lf T is self adjoint, (Tx. x) is real for all x e H.

b) lf H is complex and (Tx. x) is reallor all x e H, the operator T is sel{-adjoint-

16. prove that in every Hilbert space H * i0), there exists a total orthogonal set'
(3x13=39)


