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1. Let D be the open unit disc in C and D be its closure. Let X be the set of

all complex-valued functions on D which are analytic in D. For f ∈ X, let

∥f∥ = sup{|f(eit)| : 0 ≤ t ≤ 2π}.

Show that X is a Banach space. [10]

2. Show that the dual of l1 is l∞. [10]

3. State and prove Riesz lemma. [12]

4. Is the Riesz representation theorem valid in general inner product spaces?

Justify your answer. [8]

5. Let X be an inner product space. Prove that xn → x if and only if ⟨xn, y⟩ →
⟨x, y⟩ uniformly for y in X with ∥y∥ = 1. [10]

6. Let H be a Hilbert space and T : H → H be an isometric linear map. Show

that the following statements are equivalent:

(a) T is unitary.

(b) T is onto.

(c) The range of T is dense in H. [10]
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