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subspace of a normed space X Forx' € X let F(x ) denote the
5 . Show that F' smmmeﬁyiﬁ-mxmxg*v #h




13. Let A be a self adjoint compact operator on a non-zero Hilbert space, show that
[|A]| or — ||A]| isan eigen value of A.
14. Give an example of Hilbert ~Schmidt operator onH= 12

Part I1 (Answer any seven questions — 7 x 2 =14 weightage}

15. Let X be a normed space. Prove that the projection P on X is a closed map if and only 1f
R(P) and Z(P) are closed in X.

16. State and prove two-norm theorem
17. Let X be a normed space A € BL(X) be of finite rank Show that 0e(A) = 0,(A) = o(A)

18. Show that ‘the map T:BL(X,Y) = BL(Y',X")  mapping Fto F" is linear and”norm
preserving, F € BL (X,Y) 7

19. Let X be a reflexive normed space. Prove that X' is reflexive.

20. Let X be a uniformly convex normed space and (x,,) be a sequence in X such that 5
[IXa]| = 1 and [|x, + X, || = 2 asn, m - . Show that (x,) is Cauchy.

21. Prove that every Hilbert space is reflexive.

22. Let H be a Hilbert space. A € BL (H). Show that R (A)=Hif and only if A* is bounded

below.

23. State and prove generalized Schwartz Inequality.

24. Let A € BL(H). Show that 6,(A) € 04(A) and 6(A) = 0,(A) U {k: ke O‘e(A‘)}

Part Il (Answer any fwo questions — 2 x 4=8 weightagg )

25. State and prove Open mapping theorem. Give example to show that it does not hold if X
is not a Banach space.

26 Prove that the dual of K" with the norm . ll, is linearly isometric to K® with the
norm |l [l;, where1 < p < oo and §+%= i
27. State and prove unique Hahn Banach extension theorem.

28. Let H be a Hilbert space and A £ BL(H) be a Hilbert —Schm1dt operator. Show that A and
A" are compact.
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