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1. An f einai 2π-periodik  kai oloklhr¸simh kai

g(x) =

{
x + 1, −π ≤ x ≤ 0,

2 + |x|, 0 < x < π

(epektamènh periodik�), ti mporoÔme na poume gia th sugklish thc seirac Fourier, sto
shmeio x = 0, thc sun�rthshc h(x) = f(x) + g(x) an gnwrÐzome oti:
(a) Sn(f)(0) → 1 kaj¸c n →∞
(b) h seira Fourier thc f sto x = 0 den sugklinei

2. (a) DeÐxete leptomerwc oti
∫∞

0
sin(t)

t
dt = π

2
.

(b) Exetasete an uparqei 2π-periodik  sun�rthsh f h opoÐa eÐnai 2 forec paragwgÐsimh
me suneqh deuterh paragwgo thc opoÐac h seira Fourier eÐnai

∞∑
k=1

(
1

k3
cos(kx) +

1√
k3 log(k + 1)

sin(kx)

)

3. (a) Exet�sete wc proc thn sugklish se k�je shmeÐo, th seira Fourier thc sun�rthshc

f(x) =


1, 1 ≤ |x| ≤ π,
3
√

x, 0 < x < 1

2
√
|x|, −1 < x < 0

(b) Diatup¸sete to Je¸rhma Riemann-Lebesgue, kai to Jewrhma Dirichlet.

4. (a) UpologÐsete thn seira Fourier thc sun�rthshc f(x) = |x|, −π ≤ x < π, (epekta-
menh periodika).
(b) An g einai mia suneq c sun�rthsh thc opoÐac h seira Fourier tautÐzetai me authn thc
f tou (a), ti sumpairenome gia thn g?

5. (proairetikì) An f, g duo suneqeic 2π periodikec sunarthseic orizome thn sunèlixh h
twn f kai g

h(x) =

∫ π

−π

f(t)g(x− t) dt

DeÐxete oti ĥ(n) = f̂(n).ĝ(n) opou oi suntelestec f̂(n) orizontai

f̂(n) =
1

2π

∫ π

−π

f(t)e−int dt.

Apant sete se 3 apo ta 4 pr¸ta jèmata. K�je jèma eÐnai 3,3333... monadec
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