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1.(a) BreÐte thn seira Fourier thc sunarthshc

f(x) =

{
0 − π ≤ x < 0

x 0 ≤ x < π

(epektamenhc periodik�).
(b) Diatup¸sete to Je¸rhma Riemann-Lebesgue.

2. (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

(b) Diatup¸sete to basikì je¸rhma pou qrhsimopoieÐte sthn ap�nthsh sac.

3.(a) D¸sete ton orismì thc ajroisimìthtac seir¸n kata Cesaro. D¸sete paradeigma
seir�c pou den sugklÐnei h opoÐa eÐnai Cesaro ajroÐsimh.
(b) DeÐxete oti an mia seira

∑∞
k=1 ak eÐnai Cesaro ajroÐsimh kai nan → 0 kajwc n → ∞

tote h seira sugklÐnei.

4. (a) BreÐte thn seir� Fourier thc f(x) = |x| , −π ≤ x ≤ π kai sthn sunèqeia thn tim 
tou ajroÐsmatoc

∑∞
n=1

1
(2n−1)4

.

(b) Qrhsimopoiìntac thn Cesaro ajroisimìthta, deÐxete oti an f kai g einai 2π - periodikèc
kai oloklhr¸simec sunarthseic twn opoÐwn oi seirèc Fourier tautÐzontai, tote f ≡ g se
kaje di�sthma opou oi f, g einai suneqeÐc.

5. (a) Uparqei sun�rthsh f ∈ L2[0, 2π] thc opoÐac h seira Fourier na eÐnai

S(f) =
∞∑

n=1

1

log(n + 1)
cos(nx) ?

(b) Uparqei sunarthsh f , 2π - periodik  kai duo forec paragwgÐsimh me deÔterh par�gwgo
suneq  se olo to R thc opoÐac h seira Fourier na einai

S(f) =
∞∑

n=1

1

n
3
2

cos(nx) ?

Dikaiologhsete tic apant seic sac.

Apant sete se 4 apo ta 5 jèmata. K�je jèma eÐnai 2,5 monadec
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