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1. Compute the Fourier transform of

f(x) =

 2x 0 < x < a
1− x a < x < 1
0 elsewhere

for 0 < a < 1. (5p)

2. Prove that |f ∗ g| ≤
∫∞
−∞ |FG|dξ, if F and G are the Fourier transforms of F

and G respectively. How does this relation change depending on the de�nition
of the Fourier transform that is used? (5p)

3. Write down a reasonable de�nition of an even tempered distribution, and
prove that δ′′ is even. (5p)

4. Let {ψj,k} be an orthonormal basis in L2(R). Put Ψ(t) = 21/2ψ(2t), and
de�ne Ψj,k by rescaling and translation in the same way as the ψj,k are
obtained from the wavelet φ. Prove that {Ψj,k} is an orthonormal system
that is not a Riesz basis. (5p)

5. Let f(x, y) = sinc(x)2sinc(2y)2, and let Rθf(r) be the Radon transform of
f . Show that for a given angle θ, it is enough to sample Rθf(r) at discrete
points {rj}. How densely must it be sampled? (5p)

Good luck!
Bernt W.


