
Scattering theory
Exercises #9, 03.12.2007
(return by 10.12.2007)

This is the last set of exercises.

1. Define the principal value of 1/x by

〈p.v.
1

x
, ϕ〉 = lim

ε→0

∫
|x|≥ε

ϕ(x)

x
dx, ϕ ∈ C∞

0 (R).

Show that p.v. 1/x ∈ D ′(R) and that in the sense of distributions

d

dx
log |x| = p.v.

1

x
.

2. Show that in D ′(R), one has

1

x + i0
+

1

x− i0
= 2 p.v.

1

x
.

3. If a > −1 define xa
+ by xa

+ = xa if x > 0 and xa
+ = 0 if x < 0. Show that

xa
+ ∈ D ′(R), and prove that

d

dx
xa

+ = axa−1
+ , a > 0.

4. Prove the fact required in the proof of Corollary 2.3.14: if µ̃ ∈ C1(R+;R+)
and (1 + t)|µ̃′(t)| ≤ Nµ̃(t), t ≥ 0, then

(1 + s)N

(1 + t)N
≤ µ̃(s)

µ̃(t)
≤ (1 + t)N

(1 + s)N
.


