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Êëþ÷åâûå ñëîâà: äèôôåðåíöèàëüíî-àëãåáðàè÷åñêèå óðàâíåíèÿ; àëãåáðî-äèôôåðåíöèàëüíàÿ ñèñòåìà;
óïðàâëÿåìîñòü, ìèíèìàëüíîå ÷èñëî âõîäîâ; ñòðóêòóðíàÿ ôîðìà; ñòàáèëèçèðóåìîñòü; óïðàâëåíèå ñïåê-
òðîì.

Àííîòàöèÿ: Ðàññìàòðèâàåòñÿ óïðàâëÿåìàÿ ëèíåéíàÿ ñèñòåìà îáûêíîâåííûõ äèôôåðåíöèàëüíûõ óðàâ-
íåíèé ñ òîæäåñòâåííî âûðîæäåííîé ìàòðèöåé ïðè ïðîèçâîäíîé èñêîìîé âåêòîð-ôóíêöèè. Èññëåäóþòñÿ
âîïðîñû î ñòàáèëèçèðóåìîñòè, óïðàâëÿåìîñòè ïîêàçàòåëÿìè Ëÿïóíîâà è î ìèíèìàëüíîé ðàçìåðíîñòè âåê-
òîðà óïðàâëåíèÿ, ïðè êîòîðîé ñèñòåìà ìîæåò áûòü ïîëíîñòüþ óïðàâëÿåìà íà ëþáîì îòðåçêå èç îáëàñòè
îïðåäåëåíèÿ. Ýòè ïðîáëåìû èçó÷àþòñÿ ïðèìåíèòåëüíî ê ñòàöèîíàðíûì ñèñòåìàì ñ ðåãóëÿðíûì ïó÷êîì, à
òàêæå ê ñèñòåìàì ñ âåùåñòâåííî-àíàëèòè÷åñêèìè è ãëàäêèìè êîýôôèöèåíòàìè, äëÿ êîòîðûõ îïðåäåëåíû
íåêîòîðûå ñòðóêòóðíûå ôîðìû.

Ðàññìàòðèâàåòñÿ ëèíåéíàÿ ñèñòåìà îáûêíîâåííûõ äèôôåðåíöèàëüíûõ óðàâíåíèé

A(t)x′(t) + B(t)x(t) + U(t)u(t) = 0, t ∈ I = [t0,+∞), (1)

ãäå A(t), B(t) � èçâåñòíûå (n × n)-ìàòðèöû; x(t) � èñêîìàÿ n-ìåðíàÿ âåêòîð-ôóíêöèÿ; U(t)
� çàäàííàÿ (n × l)-ìàòðèöà; u(t) � l-ìåðíàÿ âåêòîð-ôóíêöèÿ óïðàâëåíèÿ. Ïðåäïîëàãàåòñÿ, ÷òî
det A(t) ≡ 0 íà I. Òàêèå ñèñòåìû íàçûâàþòñÿ àëãåáðî-äèôôåðåíöèàëüíûìè (ÀÄÑ). Ìåðîé íåðàç-
ðåøåííîñòè ÀÄÑ îòíîñèòåëüíî ïðîèçâîäíîé ñëóæèò öåëî÷èñëåííàÿ âåëè÷èíà r : 0 6 r 6 n,
íàçûâàåìàÿ èíäåêñîì.

Èññëåäóåòñÿ âîïðîñ î ìèíèìàëüíîì ÷èñëå âõîäîâ l 6 n, ïðè êîòîðîì ÀÄÑ (1) âïîëíå óïðàâ-
ëÿåìà íà ëþáîì îòðåçêå T ⊂ I. Äîïóñêàåòñÿ ïðîèçâîëüíî âûñîêèé èíäåêñ íåðàçðåøåííîñòè è
ïåðåìåííûé ðàíã ìàòðèöû A(t). Àíàëèç îñóùåñòâëÿåòñÿ â ïðåäïîëîæåíèÿõ, îáåñïå÷èâàþùèõ ñó-
ùåñòâîâàíèå íåêîòîðûõ ñòðóêòóðíûõ ôîðì äëÿ ñèñòåìû (1) [1, 2].

Äîêàçàíà òåîðåìà î ìèíèìàëüíîì ÷èñëå âõîäîâ äëÿ ÀÄÑ ñ ïîñòîÿííûìè êîýôôèöèåíòàìè
A,B,U â ïðåäïîëîæåíèè ðåãóëÿðíîñòè ìàòðè÷íîãî ïó÷êà λA + B.

Äëÿ ñèñòåì ñ îäíèì âõîäîì â ñòàöèîíàðíîì è íåñòàöèîíàðíîì ñëó÷àÿõ èññëåäóþòñÿ âîïðîñû
î ñòàáèëèçèðóåìîñòè è î ðàçðåøèìîñòè çàäà÷è óïðàâëåíèÿ ïîêàçàòåëÿìè Ëÿïóíîâà. Îñíîâíûå
ðåçóëüòàòû ïîëó÷åíû â óñëîâèÿõ, ãàðàíòèðóþùèõ íàëè÷èå ó ÀÄÑ (1) òàê íàçûâàåìîé ¾ýêâèâà-
ëåíòíîé ôîðìû¿, â êîòîðîé ðàçäåëåíû ¾àëãåáðàè÷åñêàÿ¿ è ¾äèôôåðåíöèàëüíàÿ¿ ÷àñòè.
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Abstract: Linear control di�erential algebraic equations with identically degenerate matrix before the
derivative of the desired vector function are considered. The issues of stabilizability, controllability of spectrum,

1Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå ÑÎ ÐÀÍ: Èíòåãðàöèîííûé ïðîåêò � 85 è Ìåæäèñöèïëèíàðíûé
èíòåãðàöèîííûé ïðîåêò � 107.
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and minimum dimension of control vector necessitated for complete controllability of the system on any closed
interval from the domain of de�nition are investigated. The problems are analyzed in connection with time
invariant systems having regular matrix pencils, and also systems with real-analytic or smooth coe�cients
possessing some structural forms.

Keywords: di�erential algebraic equations; algebraic di�erential system; controllability; minimum number
of inputs; structural form; stabilizability; controllability of spectrum.
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