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Peter Lindqvist (73 59 35 29)

Fourieranalyse (TMA4170)

2012 Junc 8
Time: 09:00 — 13:00

Hjelpemidler: Godkjent kalkulator HP30S eller Citizen SR-270X. Ett A4-ark stemplet fra
Instituttet med valgfri paaskrift av studenten.

1, when —-1<z<1
o-{

0, otherwise.

Find the Fourier transform of the convolution f * f * f.

2. Does there exist a function f € L?(—n,n) whose Fourier coefficients are

2
Chn=—+—— 7
14+ +/|n|
3. Suppose that T is a distribution in the class D'(R). Assume that its derivative
dl'
dr

Prove that T is the constant distribution.

0.
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4. Let g € L?*(R) and define

~

1 = —iwx
gw) = E/_w e "*g(z) dz.

Assume that

27 Z |§(w + 2km)> = 1.

k=—00

Prove that the functions gy = g(z — k), k =0,%1,22,..., are
orthonormal.

5. The scaling function ¢(z) in a multi-resolution analysis satisfies the scaling relation

5
¢(z) = prd(2z — k).
k=0
Find (an interval containing) the support of ¢(z). Find (an interval containing) the
support of the corresponding wavelet ¥(z).

6. How do you define the Fourier transform T of a distribution in the Schwartz class S’ (R)
? Find the Fourier transform of h(z) = e**™  where a is a real number. (First, define
the corresponding distribution.)

7. Prove Poincaré’s inequality

[ (-3 1as) = [ rore

for all f € C?[—m,7]. For which functions does equality hold ?



