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12.12 Week 9

12.12.1 Selected results

7.1: X (v) = ﬁ (1 — e~ 2™7) = e~ ™sinc(y).

12.12.2 Selected solutions

Exercise 5.15 (i) If f € C.(R), then f is bounded, i.e., there is a constant
k > 0 such that |f(z)| < k for all © € R. Since f has compact support, we
have that f(x) = 0 outside a certain interval [—a, a]. With this choice of a,
we conclude that |f(z)] <k X[—q,q(7) for all z € R. Tt follows that for any
p € [1,00],

/ |f ()P da < / (kX[—a,a)(2))" de =k / dx = 2ak? < oo,

— 00 — 00 —a

Le., f € LP(R).

(ii) We first consider p = 1. Look at the function

1 itze[-1,1],
f(:c)-{ o [-11) (12.12)

[

Then f € Cyp(R). Since

«@ Otl
/ |f(x)|dx:/ —dr=Ina — oo as a — o0,
1 1 T

we conclude that f ¢ L'(R).

Now consider any p > 1. Then with the function f as in (12.12), the
function g(z) := (f(x))"/? belongs to Co(R), but not to LP(R). Thus,
Co(R) is not a subspace of LP(R).

Exercise 7.5: For ¢ > 0,
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Using the change of variable y = z/c,
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