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1. By the formula for the Radon transform of radially symmetric functions, we have

Rf(t, ω) = 2

∫ ∞
|t|

rχBR(r)

r
√
r2 − t2

dr = 2

∫ R

|t|

1√
r2 − t2

dr = 2 log
∣∣∣r +

√
r2 − t2

∣∣∣R
|t|

so that

Rf(t, ω) =

{
2 log

∣∣∣R+
√
R2−t2
t

∣∣∣ |t| ≤ R

0 |t| > R

2.

f̂(ξ) =

∫ ∞
−∞

χ[−1,1](x)e−ixξ dx = − 1

iξ
e−ixξ

∣∣∣∣x=1

x=−1

=
eiξ − e−iξ

iξ
=

2 sin ξ

ξ

3. We compute this as
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4. With the given assumptions on f and g, we can say that f, g ∈ L1 ∩ L2. This allows

us to simply write

H(f ∗ g) = F−1(sgn f̂ ∗ g) = F−1(sgn f̂ ĝ) = F−1(sgn f̂) ∗ g = (Hf) ∗ g

The other equality is similar.

5. (a) The relevant observation here is that Aθω(φ) = ω(φ+ θ). Then we calculate

Rfθ(t, ω(φ)) =
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(b) By (a) we can write
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If we show that
fφ−f
φ

converges to y∂xf − x∂yf as φ → 0, then we can use the
Dominated Convergence theorem to pass the limit through the Radon transform
to obtain the result.

Sure enough, we can write Aφ in matrix form as Aφ =

[
cosφ sinφ
− sinφ cosφ

]
and let

(x(φ), y(φ)) = Aφ(x, y) = (x cosφ+ y sinφ,−x sinφ+ y cosφ). Then
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= y∂xf(x, y)− x∂yf(x, y)

so we are done.

6. First we compute
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Thus, we have that for any φ ∈ C∞0 (R),
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Now the trick is to manipulate the integrand so that we can take the limit inside the
integral. We will do this by noting that (since φ has compact support, say contained
in [−R,R])∫ ∞
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Now φ(x)−φ(0)
x

is a smooth function with compact support that we will denote by ψ(x)

(in fact we can write the formula ψ(x) = 1
x
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of the integrand is bounded, we can pass our limit through and obtain
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Thus we have shown
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