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Section A

10.
11.
12.

Answer any STX questions (6 x 5=30)

State and prove Minkowski’s inequality.

If N is a normed linear space and x,is a non zero vector in N, then there exists a functional
fo IN N* such that f,(xq) = l|xoll and || f5]] = 1.

A closed convex subset C of a Hilbert space H contains a unique vector of smallest norm.
If {e;} is an orthonormal set in a Hilbert space H, then ¥|(xe;)|? < ||x||? for every vector x
in H.

If T is an operator on H for which (Tx,x) = 0 for all x, then T = 0.

The mapping x - x~1of G into G is continuous and is therefore a homeomorphism of G
onto itself.

Prove that o(x) is non-empty

If £, and £, are multiplicative functionals on A with the same null space M, thenf; = f.

Section B

Part A
Answer any TWO questions (2 x 10 =20)

Let H be a Hilbert Space and let f be an arbitrary functional in H*. Then there exists a
unique vector y in H such that f(x) = (x,y) for every x in H.

State and prove Uniform boundedness theorem.

Prove that r(x) = lim||x™||*/™.

State and prove Gelfand-Neumark theorem.

Contd....




Part B
Compulsory Question (1x10=10)

13. Let M be a closed linear subspace of a normed linear space N. If the norm of a coset
X + M in the quotient space N/M is defined by ||x + M|| = inf{||x + m|:m € M} then
prove that N/M is a normed linear space. Further, if N is a Banach space, then prove that
N /M is also a Banach space.



