Exerci

se 4.1 Calcul

; : te the Fouri :

tions and i a : 'ourier series ex : .

vérify the symmetric properties of the é:)a:;i?nst()f the following func-
sients:

(a) f has period 2 and f(t) = [t| if [¢| < 1.
(b) f has period ¢
a.andf(t):; ifo<t<a.

(c) f(t) =|sint|.
(d) f(t)=sin’t.

nsion of the function f with period

Exercise 4.6 Find the Fourier series eXp&
a = 2 defined on -1,+1) for z € C\Z by

f ( t) — e‘iﬂ' zt 3
Deduce the relation -
LA N
sin? 7T (x —n)?
n=-—09
for all z € R\Z from Parseval’s equality.
/

Exercise 5.10 Let f be the 9n-periodic function defined on [—7,T) by

f(z) = cosh(az), @ 0.

that the Fourier series of f converges uniformly to I

(a) Show
1 (b) Compute the expansion of f in a series of cosines.
(c) Conclude from this that
\ : i = . {coth(wa) - ——} a € R\{0}
\ _ _1a2+n2—2a ral’ ’
(d) Justify the term-by-term diﬁergntiation of the series for f and show that

h o0
ginh(az) = %_S_l_‘lﬂ’(ﬂ)- Z(—-l)"“ ﬁ-;; sinne, L€ (—m,m)-
n=1

=

Exercise 5.11
(a) Show that if f € c?
(0,0l jmplies limjn

(0,al, then lealN < T2
sco InFen(HN =

0,a) and let fi be a sequence in Li(0,0) such

(b) Show that f € C3 0 for all k €N

Exercise 5.12 Take f € Li(
that a
im | @) = @ dt =0

k—o0 Jo

Show that for fixed n, limg—oco cnlfie) = en(f)-



