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Çàäà÷à 1. Ñõîäèòñÿ ëè íåñîáñòâåííûé èíòåãðàë ïî (−∞,+∞) îò ôóíêöèè

f(x) = e−x2

∫ x

0

es
2

ds?

Çàäà÷à 2. Ïóñòü f ∈ C[0, 1] è F (x) =

∫ x

0

f(t) dt. Äëÿ âñÿêîãî p > 1 äîêàæèòå

íåðàâåíñòâî ∫ 1

0

|F (x)|p

xp
dx ≤ pp

(1− p)p

∫ 1

0

|f(x)|p dx.

Çàäà÷à 3. Ïóñòü f ∈ C(R) è f > 0. Èçâåñòíî, ÷òî∫ +∞

−∞
f(x) dx = 1 è

∫ +∞

−∞
f(x)eε|

f ′(x)
f(x)

|2 dx < ∞

äëÿ íåêîòîðîãî ε > 0. Äîêàæèòå, ÷òî íàéäóòñÿ ÷èñëà A,B > 0 òàêèå, ÷òî

f(x) ≥ Ae−B|x|2 ∀x ∈ R.
Çàäà÷à 4. Äîêàæèòå, ÷òî èç ïîñëåäîâàòåëüíîñòè fn(x) = sinnx íà [0, 1] íåëüçÿ

âûáðàòü ïîòî÷å÷íî ñõîäÿùóþñÿ ïîäïîñëåäîâàòåëüíîñòü.
Çàäà÷à 5.

(a) Äîêàæèòå, ÷òî èç ðàâíîìåðíî îãðàíè÷åííîé ïîñëåäîâàòåëüíîñòè ìîíîòîííûõ
ôóíêöèé íà [0, 1] ìîæíî âûáðàòü ïîòî÷å÷íî ñõîäÿùóþñÿ ïîäïîñëåäîâàòåëüíîñòü.

(b) Äîêàæèòå, ÷òî åñëè ïîñëåäîâàòåëüíîñòü ìîíîòîííûõ ôóíêöèé íà îòðåçêå [0, 1]
ñõîäèòñÿ ê íåïðåðûâíîé ôóíêöèè ïîòî÷å÷íî, òî ýòà ïîñëåäîâàòåëüíîñòü ñõîäèòñÿ
ðàâíîìåðíî.
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