
Fourier Analysis (MA433) — Autumn 2013 Daniel Ueltschi

Assignment 6

1. Suppose that f 6≡ 0 is a bounded function on R with compact support.
Prove that its Fourier transform does not have compact support.

Hint: Show that | dn

dkn f̂(k)| < Cn for some constant C, so that f̂ has a
Taylor series around 0 with infinite radius of convergence. Then f̂ is analytic
and cannot have compact support.

2. Let d = 3. Find the Fourier transform of the function 1/‖x‖. Since
this function is not in any Lp space, explain the meaning of the Fourier
transform.

Hint: Think about distributions, and remember that the Fourier trans-
form of the function 1

|x| e
−2πµ|x| is 1

π
1

k2+µ2 .

3. Prove that 1
x+i0 = PV 1

x − iπδ0. Hint: use 1
x+iε = x

x2+ε2
− iε

x2+ε2
.

4. Compute rigorously the Fourier transforms of

(a) δx0 .

(b) x.

(c) xδ0.

5. Compute rigorously the Fourier transform of 1
x+i0 . Hint: Obtain the

following expression:

1̂
x+i0(φ) = lim

ε↘0
lim
R→∞

∫ R

−R

1
x+iε

[∫ ∞
−∞

e−2πikxφ(k) dk
]
dx.

Then use Fubini and contour methods.


