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Under classical approach to integration of nonlinear di�erential equation p(x, y)dx +
q(x, y)dy = 0, p, q ∈ Q[x, y], in �nite terms we make some assumption about dependence
of general solution y on x. For ex. the problem, attributed to Beaune (1630) or Poincar�e
(1890), consists of �nding an algebraic integral, the problem, attributed to Liouville (1840),
consists of �nding an integral among elementary function etc. In my report in Dubna'2014
I told about the problem from early m�emoire of Painlev�e (1890); this problem is duality
with respect to Beaune problem and consists of �nding an integral when general solution
is algebraic functions of a constant, but possible transcendental function of x. From the
analytical viewpoint is impotent that these functions surely are classical transcendent i.e.
solutions of some Riccati equation [Painlev�e, 1890, Umemura, 1990, Malykh, 2015]. For
numerical integration is impotent that its integral de�nes algebraic (n, n)-correspondence
between initial and terminating layers. So there is an �nite di�erence method scheme such
that correspondence between any layers has the same type. These schemes favourably di�er
from Euler's schemes because they allow to pass singularity without accumulation of errors
[Malykh, 2015]. Therefore both for symbolical, and numerical integration of such equations
we may reduce given equation to Riccati equation by algebraic ansatz, the algorithm will be
presented in the report.
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Ïðè êëàññè÷åñêîì ïîäõîäå ê èíòåãðèðîâàíèþ íåëèíåéíîãî äèôôåðåíöèàëüíîãî
óðàâíåíèÿ p(x, y)dx + q(x, y)dy = 0, p, q ∈ Q[x, y], â êîíå÷íîì âèäå, äåëàþò íåêîòîðûå
ïðåäïîëîæåíèÿ î çàâèñèìîñòè îáùåãî ðåøåíèÿ y îò x. Íàïð., çàäà÷à, íà÷àëî
èññëåäîâàíèÿ êîòîðîé ñâÿçûâàþò ñ èìåíàìè Äåáîíà (1630) èëè Ïóíàêàðå (1890), ñîñòîèò
â îòûñêàíèè àëãåáðàè÷åñêèõ èíòåãðàëîâ, çàäà÷à Ëèóâèëëÿ (1840) � â îòûñêàíèè
èíòåãðàëà ñðåäè ýëåìåíòàðíûõ ôóíêöèé è ò.ä. Â ìîåì äîêëàäå â Äóáíå'2014 ðå÷ü
øëà î çàäà÷å èç ðàííåãî ìåìóàðà Ïåíëåâå (1890); ýòà çàäà÷à äâîéñòâåííàÿ ê ïðîáëåìå
Äåáîíà è ñîñòîèò â îòûñêàíèè èíòåãðàëà â òîì ñëó÷àå, êîãäà îáùåå ðåøåíèå çàâèñèò
îò êîíñòàíòû àëãåáðàè÷åñêè, à îòíîñèòåëüíî çàâèñèìîñòè åãî îò x íå äåëàåòñÿ íèêàêèõ
ïðåäïîëîæåíèé. Ñ àíàëèòè÷åñêîé òî÷êè çðåíèÿ âàæíî, ÷òî â òàêîì ñëó÷àå çàâèñèìîñòü
îáùåãî ðåøåíèÿ îïèñûâàåòñÿ ïðè ïîìîùè êëàññè÷åñêèõ òðàíñöåíäåíòíûõ ôóíêöèé,
ò.å. ðåøåíèé íåêîòîðîãî óðàâíåíèÿ Ðèêêàòè [Painlev�e, 1890, Umemura, 1990, Ma-
lykh, 2015]. Äëÿ ÷èñëåííîãî æå èíòåãðèðîâàíèÿ âàæíî, ÷òî èíòåãðàë ýòîãî ÎÄÓ
çàäàåò àëãåáðàè÷åñêîå (n, n)-ñîîòâåòñòâèå ìåæäó íà÷àëüíûìè è êîí÷åíûìè äàííûìè.
Ïîýòîìó ïî ìåòîäó êîíå÷íûõ ðàçíîñòåé äîëæíî áûòü âîçìîæíî ñîñòàâèòü òàêóþ
ðàçíîñòíóþ ñõåìó, êîòîðàÿ çàäàåò ìåæäó ñëîÿìè ñîîòâåòñòâèå òîãî æå òèïà. Òàêèå
ñõåìû âûãîäíî îòëè÷àþòñÿ îò ñõåìû Ýéëåðà òåì, ÷òî îíè íå íàêàïëèâàþò îøèáêó
ïðè ïðîõîæäåíèè îñîáûõ òî÷åê [Malykh, 2015]. Òàêèì îáðàçîì, êàê äëÿ ñèìâîëüíîãî,
òàê è äëÿ ÷èñëåííîãî èíòåãðèðîâàíèÿ òàêèõ ÎÄÓ ìû ìîæåì ñâåñòè çàäàííîå ÎÄÓ
ê óðàâíåíèþ Ðèêêàòè àëãåáðàè÷åñêîé ïîäñòàíîâêîé; àëãîðèòì åå îòûñêàíèÿ è áóäåò
ïðåäëîæåí â äîêëàäå.
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