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HG(3) — M (8) Func.
Anal. - Sc. & ArtS

2016
Time : 3 pours
Full Marks - 70
Pass Marks : 32

Candidates are required to give their answers in

their own words as far as practicable.
The questions are of equal value.’

Answer an y five questions.

1 (a) Definea normed linear space E and show
that every normed linear space E is a metric

space with respect to Yhe metric d defined

on Ebyd (X, y)
that the vector addition and scalar

= |IX~yl|, forallx, y € E.

(b) Prove
multiplicati

context of 2

on are continuous functions in the

nomed linear space,
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set of all real valued continuoysg

| Letc(@ b)b? terval (3, b), Prove thatc (a, b
’ 2. them[e e , 0)

s 0N
functo” c space under pointwise linear
Ban
is @ s andno™ defined by J|fl] = sup. |f(x)|
peratio
xefa,b]

prove that the dual space of R"is R",
(@
(b) pefine @ reflexive n

he following spaces are -

ormed linear space and
find out which of t .
reflexive giving reasons for your answer ;

) Then-dim ensional Euclidean space R",

(
(i) Thespace lp, 1<p <o

(ii) The Banach space C, of all null
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sequences.

4 (a) Stateand prove lemma of of F. Riesz.
. &f Let B(E) denote the set of all linear operators
- on a normed linear space E. Show that
in the algebra B(E), multiplication is
reated tothe nom by, [T, T, || < [Tl - Tl
forallT,, T, € B(E).
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. e
Canonically eMbedgeg in its second dual E .

6. (a) State and proye Cauchy-Schwarz inequalty
inan inner prodyct space.

(b) Prove that inner product function is jointly

continuous in any inner product space-

7. Let E be complex Banach space whose norm

satisfies the paralielogram law. ifan inner product

is defined on E by the poia
sa Hilbert space.
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prove that E
8 J}}/ r £ne orthogonalty of vectors in an inner
| \/;e’o/duct space: State and prove pythagorean

theorem in an inner product space.

b) F or any non-emply subset S of a HIbert pace
. 1
H.pmvematﬁremﬂmamimpmﬂs
of S, is 3 closed linear subspace of H.

(
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9. LetM be a closed Imear subspace of a Hibert
space H and let x € H and Xx € M, Let
€ =d (x, M).Then prove that there exists'aunique
vedory, € M such that ||x — Yoll = €. Moreover,

thisy. | :
TS Yolsthe unique element of M for whichx—y, *
's orthogonal to M | |

10. Stateanci : |
Prove projection theorem in a Hilbert

space,
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