
Ëèñòî÷åê 1

Äåäëàéí - 10.03.19

1. (3) Ïðè êàêèõ p > 0 ôóíêöèÿ f(x, y) = |y|p sin(x
y
), äîîïðåäåëåí-

íàÿ ïî íåïðåðûâíîñòè ïðè y = 0, ÿâëÿåòñÿ äèôôåðåíöèðóåìîé â
êàæäîé òî÷êå (x, y) ∈ R2?

2. (3) ×åìó ìîæåò áûòü ðàâåí èíòåãðàë
∫ 1

0
f(x)dx ïðè óñëîâèè, ÷òî

ôóíêöèÿ f : [0, 1]→ R íåïðåðûâíà è äëÿ ëþáûõ x, y ∈ [0, 1] âûïîë-
íåíî íåðàâåíñòâî f(x) + f(y) > |x− y|?

3. (3) Ïóñòü f : [0,+∞)→ R � ñòðîãî óáûâàþùàÿ íåïðåðûâíàÿ ôóíê-
öèÿ, ò.÷. limx→+∞ f(x) = 0. Äîêàæèòå, ÷òî∫ +∞

0

f(x)− f(x+ 1)

f(x)
dx = +∞.

4. Äîêàæèòå, ÷òî íàéäåòñÿ òàêàÿ êîíñòàíòà C > 0, ÷òî äëÿ ëþáîé
ôóíêöèè f ∈ C2(0, 1) âûïîëíåíî íåðàâåíñòâî:

a)(3) sup
(0,1)

|f ′| 6 C(sup
(0,1)

|f |+ sup
(0,1)

|f ′′|);

á)(3)

∫ 1

0

|f ′| 6 C

∫ 1

0

(|f |+ |f ′′|).

Çàäà÷è 5,6,7 ìîæíî ñäàâàòü òîëüêî �ïðåïîäàâàòåëÿì�

5. (3) Íàéäèòå çíà÷åíèå ïðåäåëà

lim
t→1−0

(1− t)
∞∑
n=0

tn

1 + tn
.

6. (3) Íàéäèòå àñèìïòîòèêó ôóíêöèè f(x) =
∫ x

0
(1 + t−1)t dt ñ òî÷íî-

ñòüþ äî O(1) ïðè x→ +∞.

7. (3) Ôóíêöèÿ f : [0,+∞) → [0,+∞) äèôôåðåíöèðóåìà, f ′ > 0. Äî-
êàæèòå, ÷òî äëÿ ëþáîãî ε > 0

lim
t→+∞

1

t2

∫ t

0

f 1+ε(x)

f ′(x)
dx = +∞.

Ïîñòðîéòå êîíòðïðèìåð äëÿ ñëó÷àÿ ε = 0.
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