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êàôåäðà Òåîðèè ôóíêöèé è ôóíêöèîíàëüíîãî àíàëèçà

êàôåäðà Ìàòåìàòè÷åñêîãî àíàëèçà

1. (Ï.À.Áîðîäèí) Ìîæåò ëè ïîñëåäîâàòåëüíîñòü ïîïàðíî ðàçëè÷íûõ ïîëîæèòåëüíûõ
÷èñåë êàê ìíîæåñòâî ñîâïàäàòü ñ ìíîæåñòâîì ñâîèõ ïîñëåäîâàòåëüíûõ ÷àñòíûõ, òî
åñòü

{an : n = 1, 2, . . .} = {an+1/an : n = 1, 2, . . .}?

2. (Ä.Â.Ãîðÿøèí) Âû÷èñëèòå èíòåãðàë∫ π

0

(
π

π − x
+ x ctg x

)
dx.

3. (Â.Â. Ðûæèêîâ, Ï.À.Áîðîäèí) Íà îòðåçêå [0, 2] çàäàíà êîìïëåêñíîçíà÷íàÿ íåïðåðûâ-
íàÿ ôóíêöèÿ f , âñå çíà÷åíèÿ êîòîðîé ëåæàò â êðóãå {w : |w| 6 1}. Äîêàæèòå, ÷òî
åñëè |f(0)| < 1, òî íàéäåòñÿ òàêîå êîìïëåêñíîå ÷èñëî a, ÷òî

µ({x ∈ [0, 2] : |f(x)− a| < 1}) > 1.

Çäåñü µ � ìåðà Ëåáåãà íà ïðÿìîé.

4. (È.À.Øåéïàê) Ïîñëåäîâàòåëüíîñòü îïðåäåëÿåòñÿ èíäóêòèâíî: x1 = a > 1,
xn+1 = x2n − xn + 1. Íàéäèòå ñóììó

∑∞
n=1 1/xn.

5. (ß.Êîðåâààð) Äîêàæèòå, ÷òî åñëè ak > 0, k = 1, 2, . . ., è
∑∞

k=1 kak <∞, òî

lim inf
n→∞

n2

∞∑
ν=1

aνn = 0.


