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1. [5 points] Let T : 2 — I? be defined by
Tz = (ag€p)r>1. = = (E)r>1,
where {ay},>; is a bounded sequence in C. Prove that T'is compact if and only if a, — 0.
2. Let T : D(T) — I? be defined by
Te = (k&k)k>1, == (Ep)kz1,
where D(T') C [? consists of all z = (& )x>1 with only finitely many nonzero terms &.

(a) [5 points] Show that T" is unbounded and not closed. Find the adjoint operator T* of T

(b) [4 bonus points] Show that T is closable and find its closure T'. Find the adjoint operator
T* of T.
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