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1. Answer "yes” or "no”, according to whether the following statements are correct, or false,
respectively. In any case, briefly justify your answer.
Note that in (ii) and (iii), f = f(j), j € Z, denotes the Fourier coefficients of 2rt-periodic
functions. In (iv) and (v), f = £(£), & € R, denotes the Fourier transform of fonR.
(i) Let f be an odd 2m-periodic function. Then the (real form of the) Fourier series of f
has the form

oo
f~ Z cysin(nt), for some constants c,, n € Z.
n=1

(ii) There exists a 2m-periodic function f satisfying
% f If)ldx =1 and £(100) = 10.

(ili) There exists a function f € L([~n, m)) with Fourier coefficients f(j) = jforall j € Z.
(iv) There exists a function f € L\(R) such that f(£) = f(&) forall & € R.
(v) There exists a function f € L'(R) such that
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2. Let f(x) =sinx+cosx+sin3x, -nm<x<m.

(i) Find the Fourier coefficients of f, f(j), for every j € Z.
(ii) Solve the steady state heat equation (that is, the Laplace equation) in the unit disc,

with boundary data f:
Au=0 when xeR?, x| <1,
u(x)=f(x)  when xeR? |x|=1.

3. Let f : R > C be a C*~function with compact support (f is 0 outside an interval of
the form [-R,R] for some R > 0). We denote by (&), & € R, the Fourier transform of
f:R—->C.
(i) Show that
1
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& = Gy f]R £ (x)e 2 gy,
(ii) Show that f € L\(R), that is, show that [, |f(E)IdE < +oo.




