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Semester M.Sc. Degree (CBSS - Reg./Supple./Imp.) Examination, April 2023
(2019 Admission Onwards)

MATHEMATICS
MATA4C15 : Operator Theory

. 3 Hours Max. Marks : 80

PART - A

Answer four questions from this Part. Each question carries 4 marks.

1. Let X be aBanach space over K and let AeBL(X) Prove that o(A) is a compact
subset of K.

= It X, -xand y, >yin a normed Space X and k, — k in K, prove that

X +Yy,—X+Yy and kx —°’>kx,

eparable if and only it X'

3. Let X be a reﬂexwe ﬂnom\ed spa
is separable. << ? » . ,

Y be linear. Prove that F is a
sequence (x ) in X, (F (x)) has

4. Let X and Y be 2

rove that A is normal if and only if

M Is also compact.
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13, a) Let H be a Hilbert space and AeBL(H). Prove that there is a unique

B e BL(H) such thatfor all x, y & H, (A (x), y) = (x, B(y)).

b) Let H be a Hilbert space and AeBL(H). Prove that R(A) = H if and only if A*
is bounded below.

4. a) Let H be a Hilbert space and AeBL(H). Let A be self adjoint. Prove that
~ [IAl=sup {KAG), )| : x € H, [Ix|| < 1),

b) State and prove generalized Schwarz inequamy

. &) Let H be a Hibert space and AeBL(H) Prove that o [(A)co(A) and
o(A) =6,(A) U {k : k € o, (A%)].

b) LetH= {0} and AeBL(H) be self adjomt Prove that




