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Part A

Answer any five questions.
Each question has weight 1.

1. Define closed operator with an example.
2. Show that strong convergence always implies weak convergence of operators.

R O ||.1: - e’d <1,show that x is invertible. Also oblain an expression for 71,
(ive an example of a normed space which is not Banach.

Establish the unigueness of the adjoint of an operator.

Give an example of & compact linear operator on normed space.

Give an example of self adjoint operator and find its spectrum.
Define projection operator with two examples.
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Part B

Answer any five guestions,
Each questions has weight 2.

9. Let T, eB(X, Y) where X is a Banach space. If (T,) is strongly operator convergent show that
(IT,) is bounded. -

10. Define strong operator comvergence and uniform operator convergence. Further establish the
relationship between them with illu=trations,
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Bhow that closedness does not imply boundedness of a linear operator. Establish the converse also,
HEstablish the linear independence property of eigen vectors.
Bhow that the set of all linear operators on a vector space into itself forms an algebra.
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Show that the set of all complex matrics of the form 2 = [ 5

} forms a sub-algebra of the algebra

of all complex 2 x 2 matrica and find o (x).

Show that a compact linear eperator on a normed space X can be extended to the completion of X,
the extended operator being linear and compact.

(u) Give an example of a self adjoint positive operator, Justify,

(b} Define the residual speetrum of a bounded linear operator T and find it if T is defined on a
complex Hilbert space.
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Part C

Answer any three guestions.
Each gquestion has weight b.

State and prove Banach fixed point theorem ? Also explain graph of an operator with examples, Is
thz completeness condition in the fixed point theorem necessary 7 Explain.

Obtain a formula for the speetral radius of an operator on a complex Banach space.

Let T: X — X be a compact linear operator on a Banach Space X. Prove that every spectral value
L=0 of T is an eipen value of T,

{n) State and prove the conditions under which the limit of a sequence of compact vperators is
compact.

(b) State and prove the conditions for which the inverse of adjoint equals the adjoint of inverse.
(a) Let T:1* —1? begiven by T (xy, xg,..)=(0,0, x5, %y, ...) . Find the square root of T.

{(b) Give an example of a bounded self adjoint operator on & Hilbert space and find its spectrum.
State and prove five propertics of projections.
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