Fourier Analysis (MA433) — Autumn 2013 Daniel Ueltschi
Assignment 6

1. Suppose that f #Z 0 is a bounded function on R with compact support.
Prove that its Fourier trarlsform does not have compact support. N
Hint: Show that |45 f(k)| < C™ for some constant C, so that f has a

Taylor series around 0 with infinite radius of convergence. Then fis analytic
and cannot have compact support.

2. Let d = 3. Find the Fourier transform of the function 1/[|z||. 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-
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3. Prove that —— = PV% — imdg. Hint: use
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4. Compute rigorously the Fourier transforms of

(c) xdp.

5. Compute rigorously the Fourier transform of ﬁ. Hint: Obtain the
following expression:
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Then use Fubini and contour methods.



