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w|x=r = u0, (3)

w(x, 0, t) = pw(x, 1, t), (4)

Ïóñòü w = w(x, y, t) õàðàêòåðèçóåò ðîñò ÷èñëà êëåòîê êàê ôóíêöèÿ âðåìåíè t,
x - ñêîðîñòü ñîçðåâàíèÿ, y - ñòåïåíü ñîçðåâàíèÿ êëåòêè; D > 0 � êîýôôèöèåíò
äèôôóçèè, u0, u1 ≥ 0 - çàäàííûå êîíñòàíòû [1]. Âïåðâûå èñïîëüçîâàòü óðàâíåíèå
(1) ïðè ïîñòðîåíèè ìîäåëåé ðîñòà êëåòî÷íûõ ïîïóëÿöèé ïðåäëîæèë Ì. Ðîòåíáåðã
â 1983 ãîäó.

Íåçàâèñèìûå îò âðåìåíè t ðåøåíèÿ u = u(x, y) óðàâíåíèÿ (1) óäîâëåòâîðÿþò
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è, â ñèëó (2)-(4), óñëîâèÿì
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u|x=r = u0, 0 ≤ y ≤ 1, (7)

u(x, 0) = pu(x, 1), 0 ≤ x ≤ r. (8)

Óðàâíåíèå (5) çàìåíîé τ = Dy ñâîäèòñÿ ê óðàâíåíèþ
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v(x, 0) = pv(x, 1), 0 ≤ x ≤ r, (12)
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Àâòîìîäåëüíûå ðåøåíèÿ óðàâíåíèÿ (9) íàéäåì ìåòîäîì Ôóðüå. Ïîëó÷èì äâà
óðàâíåíèÿ

Y ′ − λY = 0, (13)

X ′′ − λxX = 0, (14)

ñ óñëîâèÿìè
X ′(0) = v1, X(r) = v0, (15)

Y (0) = pY (1). (16)

ãäå λ = const.
Ó÷èòûâàÿ (16), îòëè÷íîå îò íóëÿ ðåøåíèå óðàâíåíèÿ (13) íàõîäèì â âèäå

Y (τ) = Ceλτ , λ = − ln p, (17)

ãäå C - ïðîèçâîëüíàÿ ïîñòîÿííàÿ.
Ïóñòü p = 1/e, òîãäà óðàâíåíèå (14)èìååò âèä

X ′′ − xX = 0. (18)

Ðåøåíèå óðàâíåíèÿ (18) ïðåäñòàâèìî â âèäå

X(x) = C1Ai(x) + C2Bi(x), (19)

ãäå C1 è C2 - ïðîèçâîëüíûå ïîñòîÿííûå, Ai(x) è Bi(x) - ôóíêöèè Ýéðè.
Óäîâëåòâîðÿÿ ðåøåíèå (19) óñëîâèÿì (15), ïîëó÷èì ñèñòåìó

C1Ai′(0) + C2Bi′(0) = v1, (20)

C1Ai(r) + C2Bi(r) = v0. (21)

Â ñèëó ïðèíöèïà ýêñòðåìóìà ðåøåíèå çàäà÷è (15) äëÿ óðàâíåíèÿ (18) åäèí-
ñòâåííî. Îïðåäåëèòåëü ñèñòåìû (20), (21)îòëè÷åí îò íóëÿ. Îïðåäåëèâ ïîñòîÿííûå
C1 è C2 îäíîçíà÷íûì îáðàçîì èç ýòîé ñèñòåìû, íàõîäèì X(x). Òîãäà ðåøåíèå
çàäà÷è (10)-(12) äëÿ óðàâíåíèÿ (9) îïðåäåëèòñÿ ôîðìóëîé v(x, τ) = X(x)Y (τ), à
ðåøåíèå çàäà÷è (6)-(8) äëÿ óðàâíåíèÿ (5) � ôîðìóëîé u(x, y) = v(x,Dy).
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