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Çàäàíèå 5: Ãàóññîâ ôóíêöèîíàëüíûé èíòåãðàë

1. (10) Âû÷èñëèòå èíòåãðàë ïî ôóíêöèÿì r(t) = (x(t), y(t)):

Π(R2, T ;R1, 0) =
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∫ T
0 [m(ẋ2+ẏ2)+ε(yẋ−xẏ)]dtDr(t) (1)

òàêèì, ÷òî
r(0) = R1, r(T ) = R2.

2. (10) Ðàññìîòðèòå îïåðàòîð Â(m) = −∂2x +m2 â ïðîñòðàíñòâå ôóíê-
öèé ψ(x) íà îòðåçêå [0, L] ñ ãðàíè÷íûìè óñëîâèÿìè ψ(0) = ψ(L) = 0.
Âû÷èñëèòå ðåãóëÿðèçîâàííûé îïðåäåëèòåëü:

Z(m) =
det Â(m)

det Â(0)
(2)

äâóìÿ ñïîñîáàìè: i) âîñïîëüçîâàâøèñü ÿâíûì âûðàæåíèåì äëÿ ñîá-
ñòâåííûõ çíà÷åíèé îïåðàòîðà Â(m) è ii) òåîðåìîé Ãåëüôàíäà-ßãëîìà,
âûðàçèâ Z(m) ÷åðåç ðåøåíèå ñîîòâåòñòâóþùåãî äèôôåðåíöèàëüíî-
ãî óðàâíåíèÿ ñ íà÷àëüíûìè óñëîâèÿìè.

3. (15) Ïðè t = 0 ãàðìîíè÷åñêèé îñöèëëÿòîð ñ Ãàìèëüòîíèàíîì

Ĥ =
p̂2

2m
+
mω2x̂2

2
(3)

íàõîäèòñÿ â íà÷àëå êîîðäèíàò. Âû÷èñëèòå àìïëèòóäó âåðîÿòíîñòè
C(T ) òîãî, ÷òî îñöèëëÿòîð áóäåò îáíàðóæåí â íà÷àëå êîîðäèíàò
ñïóñòÿ âðåìÿ T , ïîëüçóÿñü ïðåäñòàâëåíèåì C(T ) â âèäå èíòåãðàëà
ïî òðàåêòîðèÿì.

4. (15) Âû÷èñëèòå áåñêîíå÷íîå ïðîèçâåäåíèå

P (R) =
n=∞∏
n=1

1 + z2n/R
2

z2n/R
2

, (4)

ãäå zn - íóëè ôóíêöèè Áåññåëÿ J0(z). Äëÿ ýòîãî ñâåäèòå P (R) ê
îòíîøåíèþ äâóõ îïðåäåëèòåëåé, êîòîðîå ìîæíî âû÷èñëèòü ïî òåî-
ðåìå Ãåëüôàíäà-ßãëîìà.
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