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HW 11

Book Problems. (MacCluer)

Problem 1. Let ‖ · ‖s : R
2 → R

2 be defined by

‖(x1, x2)‖s =

{

‖(x1, x2)‖2 if x1x2 ≥ 0
‖(x1, x2)‖1 if x1x2 ≤ 0

.

Is this a norm? Find m, M > 0 so that, for every x ∈ R
2,

m‖x‖∞ ≤ ‖x‖s ≤ M‖x‖∞.

Problem 2. On c0, let ‖ · ‖b be defined by

‖x‖b =
∞
∑

i=1

1

2i
|xi|.

Is ‖ · ‖b a norm? Is it equivalent to the supremum norm?

Problem 3. Consider K =

{

f ∈ L1[0, 1] : 0 ≤ f ≤ 2,

∫

1

0

f dt = 1

}

and T : K → L1[0, 1]

given by

Tf(t) =

{

min{2f(2t), 2} if 0 ≤ t ≤ 1/2
max{0, 2f(2t− 1) − 2} if 1/2 < t ≤ 1

Show that T (K) = K, that T is an isometry from K to K, and that T does not have a fixed
point in K (no f ∈ K such that Tf = f .)
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