
An�lush Fourier
DeÔterh prìodoc, 17-12-2005

1.(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.

2. (a) OrÐsete ton pur na Fejer kai perigr�yete tic basikèc idiìthtec tou.
(b) Diatup¸sete to je¸rhma Fejer gia thn Cesaro ajroisimìthta seir¸n Fourier.
(g) An f eÐnai 2π-periodik , oloklhr¸simh kai uparqoun m, M ∈ R wste m ≤ f(x) ≤ M
gia kaje x, deixete oti oi Fejer mèsoi oroi σn(x) thc seirac Fourier thc f ikanopoioÔn
epishc th sqèsh: m ≤ σn(x) ≤ M gia kaje x kai gia kaje n ∈ N.

3. (a) BreÐte thn seir� Fourier thc f(x) =

{
−1, −π ≤ x < 0

+1, 0 ≤ x < π
kai sthn suneqeia breÐte

thn tim  tou ajroÐsmatoc s = 1 + 1
32 + 1

52 + 1
72 + · · ·

(b) Perigr�yete ton skeleto thc apodeixhc oti to trigwnometrikì susthma einai bash tou
L2[0, 2π].

4. (a) D¸sete ton orismo thc ajroisimìthtac seirwn kata Abel. D¸sete par�deigma
seir�c pou den eÐnai Abel ajroÐsimh.

(b) DÐdetai h seir� Fourier π2

3
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∑∞
n=1

(−1)n

n2 cos(nx) thc sun�rthshc f(x) = x2,
−π < x ≤ π, (epektamènh periodik�). DeÐxete oti
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(b) lim
r→1−
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5. (proairetikì) (a) Kataskeu�sete mia fragmènh akoloujÐa arijm¸n h opoÐa den eÐnai
sugklÐnousa kata Cesaro.

(b) DeÐxete oti to sunolo
{
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π
,
√
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π
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√

2
π

cos 2x,
√

2
π

cos 3x, · · ·
}

apotelei bash tou

qwrou L2[0, π].

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