
Additional Exercises.

Problem 1.

Let T = {tij}i,j≤n : `n
2 → `n

2 . Find ‖T‖HS.

Problem 2. Let {ek}k≥1 be an o.n.b. of a Hilbert space H and {ak}k≥1 be
a sequence in K. Define T ∈ L(H) by

Tx =
∑
k≥1

ak(x, ek)ek.

Find conditions on {ak}k≥1 such that
a. T is well-defined; b. T ∈ B(H); c. T ∈ K(H).

Problem 3. Let X be a complex Banach space and T ∈ B(H) be such
that ‖Tx‖ = ‖x‖ for every x ∈ X. Show that

σ(T ) ⊂ {λ | |λ| = 1}.
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