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MATHEMATICS
Paper - VI

FUNCTIONAL ANALYSIS

Time Allowed : Three Hours

Maximum Marks : 100

This question paper conlains Lhree sections as
under :
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Section-A o or S

This section contains one compulsory question

with 10 parts, having 2 parts from each unit,
short answer in 20 words for each part. All
questions carry equal marks.
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Section-B goz-g Max. Marlhs-50
This section contains 10 questions having 2
questions from each unit. Answer 5 questions
=250 words each) selecting one question from each
unit. All questions carry equal marks.
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Section-C quz—d Max. Marks-40
This section contain 4 descriptive type questions
(questions may have sub division) covering all
units but not more than one question from each
unit. Answer any two questions. (500 words
each). All questions carry equal marks.
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SECTION-A
1 47  Define Metric Space.
(LHT’ Define limit point of a set.
(i11) State Bane category theorem.

) What do you mean by contracting
mapping’

ﬂ Define Normed Linear Space.
W Define Continuous linear
transformation.
p:i'i'J/Stmo Open mapping theorem.
WStntc Cauchy Schwartz's inequality.
(5 Define Orthonormal sets.
jicg Define Self adjoint operator.

SECTION-B
UNIT - 1

2 If X is n sot of all continuous real valued
function defined on interval [0, 1] and

d: X xX = R is defined as follow
d(f.g) = maaximum {] f(x)- }:[.IH; 5 € [U.I]E

V f.g e X then show that (N.d) is a metne

space.
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va/ Prove .that every sphere in any metric
Space 1s an open set.

UNIT - II
J/ ::‘l X and Yarje any two metric spaces. Prove
['lt 4 mappmg .y .,y is continuous on
X 1if and only if for any open subset G of

Y.f™(G) is open in X.

Prove that any sub-metric space (Y, d) of

a metric space (X, d) is complete if and only
if Y is closed.

UNIT - III

j/ If x=(x x;...... x,) and y=(» Y2eu¥y) be

two n-tuples of real or complex numbers
then for norm

"‘"“ﬂ =[Zn fx.-']FJ P- pz2l

Prove that [x+)] p <] p +[ !
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7 If N be a Normed linear space and xq is UNIT - Vv

a non-zero vector then show that there
exists a continuous linear functional F If M be a proper closed o

defined on conjugate space N* such that a Hilbert sp
exists a non-

F{xn)=“.rﬁl and |F|=1. Zo L M.

ar subspace of
ace H then prove that there

7ero vector Z; in H such that

11 1
If T is an operator on Hilbert space H then

prove that (7,,x)=0 i '
T = 0. (T x)=0 Vxen if and only if

UNIT - IV

\/ If B be a Banach space and N be a Normed

linear space, {7} a non-empty set of

SECTION - C

bounded and continuous linear

12 State and :
prove Fixed poin
transformations of B into N, prove that pont theorem.

{T;(x)} is a bounded subset of N for cach l}’3/[)*31‘.'11:1«3 Banach space. If p is a real numbe
. r
vector x in B, the “I}l} is bounded set of (ISP'“O) show that the space z; of all
numbers. n-tuples of scalers with norm defined by
n I/p
9 State and prove parallelogram law for ux "_ Z lx lp
ol = ; :
Hilbert space. i is a Banach space.
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14 If B and B' are Banach space and T is a
linear transformation of B into B' then
prove that T is continuous if and only if its

graph 1s closed.

‘}E/If {¢;} be an orthonormal set in a Hilbert

space H and x be an arbitrary vector in H

then prove that

x=Y (x.¢;)e; Le for all i.
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