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Âñòóïèòåëüíàÿ êîíòðîëüíàÿ ðàáîòà (1 ÷àñ)

1. Ãðóçèê ìàññû m ïîäâåøåí ñíèçó ê âåðòèêàëüíî âèñÿùåé ëåãêîé ïðóæèíå æåñòêîñòè k. Ãðóçèê
íàõîäèòñÿ â ðàâíîâåñèè. Åãî îòòÿãèâàþò íà ∆ âíèç è îòïóñêàþò. Íàéòè çàâèñèìîñòü ïîëîæåíèÿ è

ñêîðîñòè ãðóçèêà îò âðåìåíè. Óñêîðåíèå ñâîáîäíîãî ïàäåíèÿ g.

2. Âû÷èñëèòü èíòåãðàë ∫
x,y∈R

e−x
2+xy−y2dxdy (1)

3. Äîêàçàòü, ÷òî Ãàììà-ôóíêöèÿ, îïðåäåëåííàÿ èíòåãðàëüíûì ïðåäñòàâëåíèåì

Γ(x) =

∞∫
0

tx−1e−tdt (2)

ïðåäñòàâëÿåò ñîáîé îáîáùåíèå ôàêòîðèàëà, à èìåííî, ÷òî n! = Γ(n + 1), äëÿ íàòóðàëüíûõ n.

4. Âû÷èñëèòü ñëåäóþùèå èíòåãðàëû

a)

∞∫
0

cosx

x2 + a2
dx á)

∞∫
0

ch−2 x dx

â)

∞∫
−∞

sinxn

x
dx ã)

π∫
0

sin4 x dx

ãäå a ∈ R è n ∈ N.

5. Ïîëèíîìû Ýðìèòà Hn ÿâëÿþòñÿ ïîëèíîìèàëüíûìè ðåøåíèÿìè óðàâíåíèÿ y′′ − 2xy′ + 2ny = 0.
1) Ïîêàçàòü, ÷òî ôîðìóëà íèæå äàåò ïîëèíîìèàëüíîå ðåøåíèå ýòîãî óðàâíåíèÿ:

Hn(x) = (−1)nex
2 dn

dxn
e−x

2
. (3)

2)* Ïî÷åìó ïîëèíîìèàëüíîå ðåøåíèå ýòîãî äèôôåðåíöèàëüíîãî óðàâíåíèÿ åäèíñòâåííî?

3)Ïîêàçàòü, ÷òî ïðîèçâîäÿùàÿ ôóíêöèÿ ýòèõ ïîëèíîìîâ w(x, t) =
∞∑
n=0

Hn(x)

n!
tn ðàâíà et

2−2xt.

4)Ïîëüçóÿñü ôîðìóëîé äëÿ ïðîèçâîäÿùåé ôóíêöèè ïîëó÷èòü ðåêêóðåíòíîå ñîîòíîøåíèå

Hn+1(x)− 2xHn(x) + 2nHn−1(x) = 0. (4)


