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Exercise 1

Prove that B(X) with the sup norm is a Banach space.

Exercise 2

Let X be a metric space equipped with the distance d(·, ·).
Prove that Cb(X) is a Banach space.

Let C0(X) ⊂ Cb(X) be the subset of functions f ∈ Cb(X) with

f(x)→ 0 for d(x, x0)→∞.

Here x0 ∈ X. Verify that this notion is independent of x0 and prove that C0(X) is a Banach space.

Exercise 3

Prove that the map from l1 to c0:

l1 3 (xj)→
(

y →
∞∑

j=1
xjyj

)
∈ c∗0

is welldefined and an isometric isomorphism. By this we mean that it is injective and surjective, and

‖(xj)‖l1 =

∥∥∥∥∥∥
(

y →
∞∑

j=1
xjyj

)∥∥∥∥∥∥
c∗

0

.

Exercise 4

Let 1
p + 1

q = 1, 1 ≤ p, q ≤ ∞. Prove that

lq 3 x→
(

y →
∞∑

j=1
xjyj

)
∈ (lp)∗

and that this map is an isometry. Is it surjective?


