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Ëèñòîê �12

(íå âõîäèò â çà÷¼ò)

1) (ê âûâîäó ÿäðà Äèðèõëå) äîêàçàòü, ÷òî
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2 sin z
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;

2) (âûâîä ÿäðà Ôåéåðà) ïóñòü σn � ñóììà Ôåéåðà ôóíêöèè f . Äîêàçàòü, ÷òî

σn(x) =
1

2π

∫ π

−π
f(x− t)Φn(t)dt, ãäå Φn(t) =

1

n+ 1

1− cos (n+ 1)t

1− cos t
;

3) äîêàçàòü, ÷òî åñëè f è g ïðèíàäëåæàò L2(X), òî
∫
X
|fg|dµ ñóùåñòâóåò, è

∫
X
|fg|dµ ≤∫

X
|f |2dµ ·

∫
X
|g|2dµ (íåðàâåíñòâî Øâàðöà);

4) X � èçìåðèìîå ïðîñòðàíñòâî. Äîêàçàòü, ÷òî L2(X) � ëèíåéíîå ïðîñòðàíñòâî;

5) äîêàçàòü, ÷òî (f, g) =
∫
X
fg dµ � ñêàëÿðíîå ïðîèçâåäåíèå â L2(X);

êîìïëåêñíûé âàðèàíò: (f, g) =
∫
X
fg dµ � ýðìèòîâî ñêàëÿðíîå ïðîèçâåäåíèå â

L2(X);

6) ñèñòåìà ôóíêöèé {1, 1√
π

cosnx, 1√
π

sinnx |n = 1, . . . ,∞} ÿâëÿåòñÿ îðòîíîðìàëü-

íîé â L2([−π, π]). Ñîîòâåòñòâóþùèé ðÿä Ôóðüå ôóíêöèè f ðàâåí a0
2

+
∑∞

n=1 an cosnx+

bn sinnx, ãäå

an =
1

π

∫ π

−π
f(t) cosnt dt, bn =

1

π

∫ π

−π
f(t) sinnt dt;

Ïëàí ëåêöèè �12. Ðÿäû Ôóðüå.

ßäðî Äèðèõëå. Óñëîâèå ñõîäèìîñòè ðÿäà Ôóðüå ê ôóíêöèè â òî÷êå. Òåîðåìà Ôåé-

åðà. Ïðîñòðàíñòâî L2. Ñõîäèìîñòü ðÿäà Ôóðüå ê ôóíêöèè â L2.
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