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Functional Analysis ) ?_?
BS VI (Regular, SSI & SSIT)

Final Term Examination

YA _
Max Marks: GO Time Allowed: 2 Hours. Date:16/06/2014

Q. No. 1( 12 Marks)

Answer the following short questions:
(i) If T is a bounded linear operator, then show that the null space N (T") is
closed.
(ii) Suppose the matrix A = (@ij)mxn defines a linear operator T : R™ — R"™
defined by Az = y. Show that T is bounded.
{iii) Show that for a sequence (x,) in an inner product space the conditions
lzail = |lz| and < @n, 2 >=< z,x > imply z, — =.
(iv) Show by giving an example that an infinite dimensional subspace need not
be closed.

Show that the dual space of IP is 179, where 1 < p < oo and ¢ is conjugate
of p.

Q_.:l\_-.TD_.‘_.‘_?»_(IQ Mar kS) - . e, . — -
If Y is a Banach space, then prove that B(X,Y) is a Banach space.
Q. No. 4(12 Marks)

Let X be an inner product space and M # ¢ a convex subsect which is com-
plete (in the metric induced by the inner product). Then prove that for every
given z € X, there exists a ynique y € M such-that

¢ = inf |lo —y|l = e — yll

Q. No. 5(12 Marks)

Let H, and H, be Hilbert spaces and h : H; x H, — K a bounded sesquilin-
ear form. Th_en prove that h has representation h(z,y) =< Sz,y >, where
S : Hy — H, is a bounded linear operator S uniquely determined by h and has

the norm ||S|| = ||h[.
ey =
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