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Äëÿ ïîëó÷åíèÿ àâòîìîäåëüíûõ ðåøåíèé êîìïëåêñíîçíà÷íîãî óðàâíåíèÿ

pt − ipxx + 2ip(p2 + p2) = 0 (1)

îáðàòèìñÿ ê ýêâèâàëåíòíîé åìó ñèñòåìå óðàâíåíèé íà äâå äåéñòâèòåëüíûå ôóíêöèè [1]:

ut + vxx − 4v(u2 − v2) = 0, vt + uxx − 4u(u2 − v2) = 0. (2)

ËÅÌÌÀ 1. Ñèñòåìà óðàâíåíèé (2) ñ ïîìîùüþ çàìåíû u(x, t) =
(
ω(x, t) + q(x, t)

)
/2,

v(x, t) =
(
ω(x, t)− q(x, t)/2, ãäå q = (ωt + ωxx)/4ω

2, ω = ef(x,t) ñâîäèòñÿ ê óðàâíåíèþ

Ft − Fxx + 2(fxF )x = 0, (3)

ãäå òðåõ÷ëåí F = ft + fxx + f 2
x äîïóñêàåò ïðåîáðàçîâàíèå ïîäîáèÿ ñ óñëîâèÿìè:

f = f(ξ), ξ = (x−2t)1/(k+1). (4)

ËÅÌÌÀ 2. Óðàâíåíèå â ÷àñòíûõ ïðîèçâîäíûõ (3) ýêâèâàëåíòíî îáûêíîâåííîìó äèô-
ôåðåíöèàëüíîìó óðàâíåíèþ òðåòüåãî ïîðÿäêà

−k(k + 1)2g + (k + 1)2g′ξ + 4(k + 1)(k + 7)g2ξk+2 + 24(k + 1)gg′ξk+3−

−4(k + 3)
(
k + 3 + (k + 1)(3k + 7)

)
gξ2k+2 − 4(k + 3)(11k + 25)g′ξ2k+3+ (5)

+48(k + 3)(g3 − g′′)ξ2k+4 + 16(6g2g′ − g′′′)ξ2k+5 = 0,

ãäå íîâàÿ ôóíêöèÿ è íîâàÿ êîìáèíèðîâàííàÿ ïåðåìåííàÿ îïðåäåëÿþòñÿ ïî ôîðìóëàì
(4), f ′(ξ) = g(ξ), k 6= −1 � ñâîáîäíûé öåëî÷èñëåííûé ïàðàìåòð.

Ðàññìîòðèì îäèí èç ñëó÷àåâ ñ îòðèöàòåëüíûì ïàðàìåòðîì k ≤ −2.

ËÅÌÌÀ 3. Óðàâíåíèå (5) èìååò ðåøåíèÿ â âèäå ðÿäîâ: 1) g =
∞∑

n=−(k+3)/2

anξ
n äëÿ

íå÷åòíûõ k ≤ −3, ãäå a−(k+3)/2, a−(k+2), a−(3k+5)/2 � ñâîáîäíûå, à êîýôôèöèåíòû ìåæäó

íèìè è ïîñëå äî a−2(k+1) ðàâíû íóëþ; 2) g =
∞∑

n=−(k+2)

anξ
n äëÿ ÷åòíûõ k ≤ −2, ãäå a−(k+2)

� ñâîáîäíûé, à êîýôôèöèåíòû ïîñëå íåãî äî a−2(k+1) ðàâíû íóëþ. Âñå ïîñëåäóþùèå
êîýôôèöèåíòû äëÿ ëþáîãî k ≤ −2 îïðåäåëÿþòñÿ ïî ðåêóððåíòíîé ôîðìóëå (m ≥ 0):

am−2k−2 =
1

m
(
4m(m− 3k) + 11k2 − 2k − 1

)
− k(3k2 − 2k − 1)

[
(k + 1)2

4
(m− k)am+
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+12
m−2k−4∑

i=0

ai

m−2k−4−i∑
n=0

(k + 2n+ 3)anam−2k−4−i−n + (k + 1)
m−k−2∑

n=0

(k + 6n+ 7)anam−k−2−n

]
.

ÒÅÎÐÅÌÀ. Íåëèíåéíîå óðàâíåíèå (1) èìååò ðåøåíèå â âèäå p(x, t) = u(x, t)+iv(x, t).
Âñå ôóíêöèè, îáðàçóþùèå ðåøåíèå è àâòîìîäåëüíûå ïåðåìåííûå îïðåäåëÿþòñÿ ñîãëàñ-
íî ëåììàì 1, 2, 3.
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Òàòüÿíå Âàëåíòèíîâíå çà ïðîÿâëåííîå âíèìàíèå è ïîëåçíûå ñîâåòû â íàó÷íîì èññëå-
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