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Note: (a) All questions are compulsory {‘:’3
" (B) Marks are indicated against each question in square brackets. f&%

(¢c) The candidate is allowed to make suitable numeric assumptions v%gﬁév required

Jor solving problems. %‘1
1. Prove that the space I, p # 2, is not a Hilbert space ‘, \J‘ ) (CO 3)[3]
2. State and prove the Cauchy-Schwarz mequahty fo A uct space and also prove
that [(x, y}| = |Ix|{lly}] if and only if the set {x, Bﬂ arly independent.  (CO 3)[4]

3. Let X and Y be Banach spaces and T: D(T) %Y 1s$% ¢ osed linear operator, where D(T)} <
X, then prove that if D(T) is closed in , Q%Fator T s bounded, (CO 3)[5]

4. Let fbe a bounded linear functlonal? i, \?T.\bsl)ace Z of anormed space X. Prove that
there exists a bounded linear !§L on X, which is an extension of f to X and has the

same norm, |[fl, = lIfllz, w Q%%fn%—sup xex [fGOL, 11l = sup sz [f(x)], and
|fllz = 0 in the trivial ca*s (CO 3)[5]

5. LetT:D(T) > Y be alx;lear operator where D(T) < X and X, Y are normed spaces, then

prove that T 1éf’i:0ntmu ‘us if and only if T is bounded. (CO 3)[4]

9{; \&w;ﬁa“ 3
6. Prove tﬁ%t the b,ﬁear functional f, defined by, f(x) = f x(t)dt, x € C[a, b] is bounded and
h@g the nqrmﬁ Ifl]| = (CO 3)[4]

_7 f’f z)as an analytic function for all finite values of z and is bounded for all values of z
b 111;_;@3 “then prove that fis a constant function. (CO2)[5]

S,

8. # Prove that the set Cfa, b} of all real-vatued functions contlnuous on the interval [a, b}with

the function d, defined by, d(f, 9) = { [ (F(x) - g(x)) dx) % is a metric space.
(CO BHs)
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