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New system i.e. Question Paper Cum Answer Booklet (QPAB) will be introduced in the
coming Term End Examination. To get the candidates acquainted with the new system,
assignment answer is to be given in the specified space according to the instructions.

Detail schedule for submission of assignment for the
PG Term End Examination June, 2020

1. Date of Publication :20/06/2020

2. Last date of Submission of answer script by the student to the study :19/07/2020
centre

3. Last date of Submission of marks by the examiner to the study centre : 16/08/2020

4. Date of evaluated answer scripts distribution by the study centre to

the students (Students are advised to check their assignment marks
on the evaluated answer scripts and marks lists in the study centre
notice board. If there is any mismatch / any other problems of marks
obtained and marks in the list, the students should report to their
study centre Co-ordinator on spot for correction. The study centre is
advised to send the corrected marks, if any, to the COE office within
five days. No changed / correction of assignment marks will be

accepted after the said five days.) :23/08/2020
S. Last date of submission of marks by the study centre to the
Department of C.O.E. on or before :31/08/2020
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Notations and symbols have their usual meanings.
Answer Question No. 1 and any four from the rest.

Answer any five questions : 2x5=10

a) Show that the closed unit sphere in a normed linear space is convex.

b) Prove or disprove : In a normed linear space the norm function is uniformly
continuous.

c) Prove that in an inner product space every orthonormal set is linearly independent.

d) Is l, a Hilbert space ? Justify.

e) If A is a self-adjoint operator in a Hilbert space H, then show that A" is self-adjoint
for any natural number n.
f) In an inner product space X, prove that the conditions < x,,x>—><x,x> and

”xn ||—>||x|| imply x, — x.
g) Let H be a Hilbert space. Prove that for any bounded linear operator A: H > H ,
[ 4a] =141 ] aa°
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a)

b)

State Hahn Banach theorem in a normed linear space. Prove that for any x(#0) in

a normed linear space,

x||=sup{|j”r;x”)|,feX* and f;tO}.

Show that a subspace of a separable metric space is also separable.
Show that compactness is not a hereditary property in a metric space. 4+4+2
Given that X is a normed linear space and Yis a Banach space. Show that the space

B(X,Y) of all bounded linear operators from X into Yis a Banach space.

Given that the conjugate space X* of a normed linear space X is separable. Show
that X is separable. S+5

State and prove Riesz Representation theorem in a Hilbert space.

If X is a normed linear space such that the unit sphere {xe X : || X || =1} is compact,

then prove that X is finite dimensional. 5+5

Let M be a proper closed subspace of a normed linear space X and let x; e X\ M .

If d= xi:fM ” Xo —x” then show that there exists an f e X* such that || f || =1,

f(xg)=d and f(x)=0 forall xe M.

Let L,[0,2n] be the real Hilbert space of all square integrable functions f over

2n
[0,21] with inner product given by (f,g) = j' fodt, f,geL,[02n].
0
1 cos nt
Show that e (t)=—, e (t)= ,n=12 ..
0 [on n \/E
where 0 <t <2r forms an orthonormal sequence in L, [0,2n]. S5+5

State and prove Bessel's inequality.

Show that the collection of all self-adjoint operators forms a closed real linear
subspace of the space of all continuous linear operators that map H into itself,
where H is a Hilbert space.

Show that the space c[a,b] with sup norm is not a Hilbert space. 4+4+2
Suppose that A : H - H is a self-adjoint operator where H is a Hilbert space. Show
that ||A|| =sup{< Ax, x> : ||x||= 1}.

Prove that in a separable Hilbert space H, every orthonormal system is countable.

For two vectors x and y in an inner product space X, prove that x | y if and only if

|y |<||ex+y| for any scalar a. S+3+2
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