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We consider the problem of existing of in�nitely di�erentiable solutions for linear partial
di�erential equations with zero boundary conditions. It is assumed that the coe�cients of
the equations are polynomials over Z of independent variables. We prove the algorithmi-
cal undecidability of this problem. This result complements previous researches related to
analytic solutions. In proposed proof we use the connection between some subset of inho-
mogeneous di�erential equations of considered form (but without boundary conditions) and
Diophantine equations that was established by Denef and Lipschitz.
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Äëÿ ëèíåéíûõ äèôôåðåíöèàëüíûõ óðàâíåíèé â ÷àñòíûõ ïðîèçâîäíûõ ñ íóëåâûìè
ãðàíè÷íûìè óñëîâèÿìè ðàññìàòðèâàåòñÿ çàäà÷à ïðîâåðêè ñóùåñòâîâàíèÿ áåñêîíå÷íî
äèôôåðåíöèðóåìûõ ðåøåíèé. Ïðåäïîëàãàåòñÿ, ÷òî êîýôôèöèåíòû óðàâíåíèé
ÿâëÿþòñÿ ïîëèíîìàìè íàä Z îò íåçàâèñèìûõ ïåðåìåííûõ. Äîêàçûâàåòñÿ
àëãîðèòìè÷åñêàÿ íåðàçðåøèìîñòü ýòîé çàäà÷è. Ýòîò ðåçóëüòàò äîïîëíÿåò ïðîâåäåííûå
ðàíåå èññëåäîâàíèÿ, êàñàþùèåñÿ àíàëèòè÷åñêèõ ðåøåíèé. Â ïðåäëàãàåìîì
äîêàçàòåëüñòâå èñïîëüçîâàíà óñòàíîâëåííàÿ Äåíåôîì è Ëèïøèöåì ñâÿçü ìåæäó
îïðåäåëåííûì ïîäìíîæåñòâîì íåîäíîðîäíûõ äèôôåðåíöèàëüíûõ óðàâíåíèé
ðàññìàòðèâàåìîãî âèäà (íî áåç ãðàíè÷íûõ óñëîâèé) è äèîôàíòîâûìè óðàâíåíèÿìè.
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