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Èññëåäîâàíèå ïîâåäåíèÿ âîçìóùåííîé ñèñòåìû

äèôôåðåíöèàëüíûõ óðàâíåíèé

c⃝ Ñ. Â. Çóáîâ 1

Àííîòàöèÿ. Â äàííîé ñòàòüå èçó÷àåòñÿ ïîâåäåíèå âîçìóùåííîé ñèñòåìû ïðè ðàçëè÷íûõ
âîçìîæíûõ âîçìóùåíèÿõ, èëè èíà÷å ñîõðàíÿåòñÿ ëè àâòîêîëåáàòåëüíûé õàðàêòåð â ñèñòåìàõ
äèôôåðåíöèàëüíûõ óðàâíåíèé. Èçó÷àåòñÿ âîïðîñ ñóùåñòâîâàíèÿ àñèìïòîòè÷åñêîãî àâòîêî-
ëåáàíèÿ ó ñèñòåì äèôôåðåíöèàëüíûõ óðàâíåíèé.

Êëþ÷åâûå ñëîâà: ðåøåíèå, ðàññòîÿíèå, äâèæåíèå, ìíîæåñòâî, ôóíêöèÿ, îãðàíè÷åíèå

Ðàññìîòðèì ñèñòåìó

dys
dt

= fs(y1, . . . , yn+1), s = 1, . . . , n+ 1. (1.1)

Ïóñòü îíà èìååò ïåðèîäè÷åñêîå ðåøåíèå

ys = φs(t), s = 1, . . . , n+ 1 (1.2)

ïåðèîäà 2π . Îáîçíà÷èì ÷åðåç M ãðàôèê ýòîãî ïåðèîäè÷åñêîãî ðåøåíèÿ.

Î ï ð å ä å ë å í è å 1.1. Ïåðèîäè÷åñêîå ðåøåíèå (2) íàçûâàåòñÿ ïåðèîäè÷åñêèì
àâòîêîëåáàíèåì ñèñòåìû (1), åñëè ðåøåíèå (2) îðáèòàëüíî àñèìïòîòè÷åñêè óñòîé÷èâî
ïî Ëÿïóíîâó: ïî ëþáîìó ε > 0 ìîæíî óêàçàòü δ > 0 òàêîå, ÷òî ïðè ρ(Y0,M) < δ
áóäåò ρ(Y (t, Y0),M) < ε ïðè t ≥ 0 è, êðîìå òîãî, ρ(Y (t, Y0),M) → 0 ïðè t→ +∞ , ãäå

ρ(Y,M) = inf
Ȳ ∈M

∥Y − Ȳ ∥

ÿâëÿåòñÿ ðàññòîÿíèåì îò òî÷êè Y äî íîæåñòâà M .

Áóäåì èçó÷àòü ïîâåäåíèå âîçìóùåííîé ñèñòåìû

dys
dt

= fs + gs, s = 1, . . . , n+ 1, (1.3)

ïðè ðàçëè÷íûõ âîçìîæíûõ âîçìóùåíèÿõ gs = gs(t, y1, . . . , yn+1 , s = 1, . . . , n+1 , à èìåííî,
ñîõðàíÿåòñÿ ëè àâòîêîëåáàòåëüíûé õàðàêòåð â ñèñòåìàõ âèäà (3), èíà÷å ãîâîðÿ, ïðîèñõîäèò
ëè çàòÿãèâàíèå äâèæåíèé ýòîé ñèñòåìû â ïðîöåññ àâòîêîëåáàíèÿ.

Ýòî óñëîæíÿåòñÿ òåì, ÷òî ìíîæåñòâî M , èíâàðèàíòíîå äëÿ ñèñòåìû (1), óæå íå áóäåò
â îáùåì ñëó÷àå èíâàðèàíòíûì ìíîæåñòâîì äëÿ ñèñòåìû (3).

Î ï ð å ä å ë å í è å 1.2. Áóäåì ãîâîðèòü, ÷òî ñèñòåìà (3) èìååò àñèìïòîòè-
÷åñêîå àâòîêîëåáàíèå M , åñëè äëÿ ëþáîãî ε > 0 è t0 ≥ 0 ñóùåñòâóåò δ(t0, ε) > 0
òàêîå, ÷òî ïðè ρ(Y0,M) < δ áóäåò ρ(Y (t, Y0, t0),M) < ε ïðè t ≥ t0 + T è, êðîìå òîãî,
ρ(Y (t, Y0, t0),M) → 0 ïðè t→ +∞ , ãäå
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Y = Y (t, Y0, t0) (1.4)

Ò å î ð å ì à 1.2. Ïóñòü 1) âñå ðåøåíèÿ (4), íà÷èíàþùèåñÿ â íåêîòîðîé îêðåñò-
íîñòè ìíîæåñòâà M , îãðàíè÷åíû;

2) ñóùåñòâóåò ôóíêöèÿ V (t, y1, . . . , yn+1) , îáëàäàþùàÿ ñâîéñòâàìè Y ≡ 0 ïðè Y ∈
M , V > α > 0 ïðè ρ(Y,M) > β > 0 , V → 0 ðàâíîìåðíî îòíîñèòåëüíî t ≥ 0 ïðè
ρ(Y,M) → 0 ;

3) ïîëíàÿ ïðîèçâîäíàÿ ôóíêöèè V â ñèëó ñèñòåìû (3) óäîâëåòâîðÿåò óñëîâèþ ∂V
∂t

+∑n+1
s=1 (fs + gs)

∂V
∂ys

= W +W1 , ãäå W ≡ 0 ïðè Y ∈M , W < −α < 0 ïðè ρ(Y,M) > β > 0 ,
W1 → 0 ïðè t→ +∞ â íåêîòîðîé îãðàíè÷åííîé îêðåñòíîñòè, ñîäåðæàùåé îãðàíè÷åííîå
ðåøåíèå.
Òîãäà ìíîæåñòâî M ÿâëÿåòñÿ àñèìïòîòè÷åñêèì àâòîêîëåáàíèåì ñèñòåìû (3).

Ðàáîòà âûïîëíåíà ïðè ïîääåðæêå ÐÔÔÈ ãðàíò � 10-08-000624.
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The investigation of behavior indignant system of

di�erential equations

c⃝ S.V. Zubov 2

Abstract. In giving article is learning of behavior indignant system by di�erent possible indignities,
or di�erently is preserves auto oscillation character in systems of di�erential equations. Is learning
the question of existing asymptotical auto oscillation on systems of di�erential equations.
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