
Inverse Problems, Problems session 1

1. Suppose f, h ∈ S(Rn), a > 0 and b ∈ Rn. Show that

a) (̂f ∗ h)(ξ) = f̂(ξ)ĥ(ξ)

b)
∫
Rn f̂(z)g(z)dz =

∫
Rn ĝ(z)f(z)dz

c) Fx→ξ(f(ax)) = a−nf̂( ξa), Fx→ξ(eib·xf(x)) = f̂(ξ − b)

2. Calculate the Radon transform of function

χB(0,1)(ω, s) =

{
1, when (ω, s) ∈ B(0, 1) ⊂ R2,
0, otherwise.

Do the functions χB(0,1), RωχB(0,1) belong to Cα with some α?

3. Calculate the Fourier transform Fδp, where δp ∈ S′(Rn).

4. Let An ∈ S′(Rn). We define

An → A in S′(Rn), when n→∞ (1)

if for all f ∈ S(Rn)

lim
n→∞

〈An, f〉 = 〈A,f〉.

Define the open sets of the space S′(Rn) so that (1) is limit in the sense of
topology of S′(Rn).
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