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MATHEMATICS
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FUNCTIONAL ANALYSIS
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This question  paper contains three
L

sections @° under :

1 [Contd.__

2

SECTION - A

() Define Pscudo Metric.

(i) Define interior point of a sct.

(ii1) Define nowhere dense set.

(iv)  State Banach fixed point theorem.

(V) Define Banach space.

(vi) State Hahn - Banach theorem.

(vii) Define orthogonal complement of a set.
(viii) Define projection.

(1x) Delfine unitary space.

(x) Write standard inner product for R".

SECTION - B
UNIT -1

Prove that any sequence in a metric space
converges to a unique point.
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lLet (x,d) be a metric space and et 4 he

defined as
M d(x. V)

= R i e
l+dx.y)’ Y i

d (x.y)= M0

. .
Then show that (-1'- d ) IS also a metric space.

UNIT - 11

Show that every complete metric space is of
the second category as a subset of itself.

Show that contracting mapping is a continuous

mapping.
UNIT - I11 @jf’

In a normed linear space, prove the following:
@ | el =] < fx=»
(b) Norm is a continuous function
e x, = x=> “x"” — |||
[Contd...

Let n and »/'

be normed lincar spaces and

Fan :
- -“-} N LI =
be lmc;_n*Irum'lm-m:niml. lhen 7!
CXISts and i
CR— :
I S Continugus on its domain iff there
NISIS & > 0 such that

el <lreof. veen

UNIT -1V
8  Stat . O
e ‘ € and prove Cauchy-Schwarz's incquality for
Hilbert space. '
9 State and prove open mapping theorem.
UNIT -V
10 Let S.5,,5, be non empty subset of"a Hilbert
space f, then
(a) H*={0}
.
b) {0} =#
(c) sns*={o}
d) ScSH2=S53cst
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O If T s an operator on a 1ilben Space fy 15

_ Let {E"ez‘ """" '1’»} be a finite orthonormal sct
then (!‘.r.x} -0 lor each vell ifr g

{zero operator). "
SECTION - C ' 2 2
Y. [ix-e;) <
=l

12 State and prove cantor intersection theorem

M
Further X = Z {Is ‘-’.r') ¢ Lej, Vi
i=1

13 Show that the linear space C[0,1) of real valued

continuous functions f on [0, 1] is a normed
linear space but not a Banach space under the

norm defined by -

u f“ = L; | f(;)| dt https:/ /'www.unokonline.com
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14 Statc and prove the uniform boundedness aytm or Google Pay
theorem. ? r
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