
Àíàëèç II 8 ôåâðàëÿ

Çàíÿòèå è çàäàíèå 4
Çàäà÷à 1. Ïóñòü I(y) =

∫∞
1

dx
x2+y2 . Ïðè êàêèõ y ôóíêöèÿ I

a) ïðèíàäëåæèò êëàññó C1?
b) ãîëîìîðôíà?
Çàäà÷à 2. Ïðè êàêèõ y ôóíêöèÿ I(y) =

∫∞
0

dx
x2+y2 ïðèíàäëåæèò êëàññó C1?

Çàäà÷à 3. Íàéäèòå max
x∈R+

f(x, y), ãäå f(x, y) = xye−x.

Çàäà÷à 4. Äîêàæèòå, ÷òî äëÿ ëþáîãî a > 0 ñóùåñòâóåò òàêîå C ∈ R, ÷òî ïðè y ∈ [0, a]
ôóíêöèÿ Ce−x/2 ìàæîðèðóåò ôóíêöèþ fy(x) = xye−x íà R+ .
Çàäà÷à 5. Äîêàæèòå, ÷òî ôóíêöèÿ

Γ(y) =

∫ ∞

0

xy−1e−xdx

ïðèíàäëåæèò êëàññó C1

a) ïðè y > 1,
b) ïðè y > 0.
Çàäà÷à 6. Äîêàæèòå, ÷òî ôóíêöèÿ

Γ(z) =

∫ ∞

0

xz−1e−xdx

ãîëîìîðôíà ïðè Rez > 0 (èíòåãðèðîâàíèå âåä¼òñÿ ïî ïîëîâèíå âåùåñòâåííîé îñè).
Çàäà÷à 7. Íà êàêîì îòðåçêå y ∈ [a, b] ñåìåéñòâî fy(x) = xy ìàæîðèðóåòñÿ ôóíêöèåé ñî
ñõîäÿùèìñÿ íà [1, +∞) èíòåãðàëîì?
Çàäà÷à 8. Äëÿ íåïðåðûâíîé ôóíêöèè f ïîñòðîéòå ôóíêöèþ I(x), äëÿ êîòîðîé âûïîëíåíî
I(n+1)(x) = f(x), I(0) = · · · = I(n)(0) = 0.
Çàäà÷à 9 (Èíòåãðàëüíîå ïðåäñòàâëåíèå ðåøåíèÿ óðàâíåíèÿ Ýéðè).
a)Ïóñòü Ly = D2

y − y. Íàéäèòå Lye
xy−x3

3

b)Íàéäèòå ôóíêöèþ g(x, y), äëÿ êîòîðîé ∂g
∂x

(x, y) = Lye
xy−x3

3 .
c∗)Äîêàæèòå, ÷òî èíòåãðàë I(y) =

∫
γ
ezy− z3

3 dz, âçÿòûé ïî êîíòóðó γ, ñîñòàâëåííîìó R+ è
e

2πi
3 R+, óäîâëåòâîðÿåò óðàâíåíèþ Ýéðè: I ′′ − yI = 0.

Çàäà÷à 10. Ïðîâåðüòå, ÷òî ôóíêöèÿ J0(y) = 1
π

∫ +∞
0

cos xy√
1−x2 dx óäîâëåòâîðÿåò óðàâíåíèþ

Áåññåëÿ f ′′ + 1
y
f ′ + f = 0.


