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Existence of a function with non-positive derivative along trajectories of a
non-autonomous system of di�erential equations
The paper provides a proof of existence of a function with non-positive derivative along
trajectories of a non-autonomous system of di�erential equations. The function is built
to be di�erentiable and to allow arbitrary small time-independent upper bound. The
function is also proven to be periodic in the case of periodic system. The construction of
the function is illustrated for a simple third-order system.
Keywords: non-autonomous systems, Lyapunov functions.

Î.Ì. Êîâàëüîâ, Â.Ì. Íåñïiðíèé, Î.Ñ. Ñóéêîâ
Iñíóâàííÿ ôóíêöi¨ çi çíàêîñòàëîþ ïîõiäíîþ äëÿ íåàâòîíîìíèõ ñèñòåì äè-
ôåðåíöiàëüíèõ ðiâíÿíü
Äëÿ íåàâòîíîìíèõ ñèñòåì äèôåðåíöiàëüíèõ ðiâíÿíü äîâåäåíî òåîðåìó ïðî iñíóâàííÿ
ôóíêöi¨, ùî ìà¹ çíàêîñòàëó ïîõiäíó â ñèëó ñèñòåìè. Ïîáóäîâàíà ôóíêöiÿ ¹ äèôå-
ðåíöiéîâíîþ, ïðèïóñêà¹ íåñêií÷åííî ìàëó âèùó ìåæó i ¹ ïåðiîäè÷íîþ, ÿêùî ïðàâi
÷àñòèíè ¹ ïåðiîäè÷íèìè ôóíêöiÿìè ÷àñó. ßê äåìîíñòðàöiéíèé ïðèêëàä ðîçãëÿíóòî
ñèñòåìó òðåòüîãî ïîðÿäêó.
Êëþ÷åâûå ñëîâà: íåàâòîíîìíi ñèñòåìè, ôóíêöi¨ Ëÿïóíîâà.

À.Ì. Êîâàëåâ, Â.Í. Íåñïèðíûé, À.Ñ. Ñóéêîâ
Ñóùåñòâîâàíèå ôóíêöèè ñî çíàêîïîñòîÿííîé ïðîèçâîäíîé äëÿ íåàâòî-
íîìíûõ ñèñòåì äèôôåðåíöèàëüíûõ óðàâíåíèé
Äëÿ íåàâòîíîìíûõ ñèñòåì äèôôåðåíöèàëüíûõ óðàâíåíèé äîêàçàíà òåîðåìà î ñó-
ùåñòâîâàíèè ôóíêöèè, èìåþùåé çíàêîïîñòîÿííóþ ïðîèçâîäíóþ â ñèëó ñèñòåìû.
Ïîñòðîåííàÿ ôóíêöèÿ ÿâëÿåòñÿ äèôôåðåíöèðóåìîé, äîïóñêàåò áåñêîíå÷íî ìàëûé
âûñøèé ïðåäåë è ÿâëÿåòñÿ ïåðèîäè÷åñêîé, åñëè ïðàâûå ÷àñòè ÿâëÿþòñÿ ïåðèîäè-
÷åñêèìè ôóíêöèÿìè âðåìåíè. Â êà÷åñòâå äåìîíñòðàöèîííîãî ïðèìåðà ðàññìîòðåíà
ñèñòåìà òðåòüåãî ïîðÿäêà.
Êëþ÷åâûå ñëîâà: íåàâòîíîìíûå ñèñòåìû, ôóíêöèè Ëÿïóíîâà.
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