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Ïîëó÷åíû äîñòàòî÷íûå óñëîâèÿ ñòàáèëèçàöèè ëèíåéíûõ ñòàöèîíàðíûõ óïðàâ-
ëÿåìûõ ñèñòåì ñ íåïîëíîé îáðàòíîé ñâÿçüþ â êëàññå êóñî÷íî-ïîñòîÿííûõ óïðàâ-
ëåíèé äëÿ n 6 3.

Êëþ÷åâûå ñëîâà: óïðàâëÿåìàÿ ñèñòåìà, ñòàáèëèçàöèÿ, îáðàòíàÿ ñâÿçü.

Ðàññìîòðèì ëèíåéíóþ ñòàöèîíàðíóþ óïðàâëÿåìóþ ñèñòåìó

ẋ = Ax + Bu, x ∈ Rn, u ∈ Rm. (1)

Äîïóñòèì, ÷òî èçìåðåíèþ äîñòóïíû ëèíåéíûå êîìáèíàöèè ôàçîâîãî
âåêòîðà

y = C∗x, y ∈ Rk. (2)
Ïóñòü óïðàâëåíèå ñòðîèòñÿ ïî ïðèíöèïó íåïîëíîé îáðàòíîé ñâÿçè â

âèäå u = Uy. Ñîîòâåòñòâóþùàÿ çàìêíóòàÿ ñèñòåìà áóäåò èìååò âèä

ẋ = (A + BUC∗)x, x ∈ Rn. (3)

Â ñèñòåìå (3) ðîëü óïðàâëåíèÿ èãðàåò U. Èññëåäóåòñÿ ñëåäóþùàÿ çàäà÷à
ñòàáèëèçàöèè. Äàíà òðîéêà ìàòðèö A, B, C. Ïðè êàêèõ óñëîâèÿõ ñóùå-
ñòâóåò ìàòðèöà U òàêàÿ, ÷òî ñèñòåìà (3) ÿâëÿåòñÿ àñèìïòîòè÷åñêè
óñòîé÷èâîé? Äàííàÿ çàäà÷à â ðàáîòå [1] íàçâàíà ïðîáëåìîé Áðîêåòòà.

Ðàññìîòðèì ñëó÷àé k = 1. Áóäåì ïðåäïîëàãàòü, ÷òî ñèñòåìà (1) âïîëíå
óïðàâëÿåìà, è ñèñòåìà (1), (2) âïîëíå íàáëþäàåìà. Òîãäà (ñì., íàïðè-
ìåð, [2]) áåç îãðàíè÷åíèÿ îáùíîñòè ìîæíî ñ÷èòàòü, ÷òî m = 1 è ìàòðèöû
A, B, C ñèñòåìû (3) èìåþò âèä

A =
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, C =
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...
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cn

∥∥∥∥∥∥∥∥∥
.

Èç óñëîâèÿ ïîëíîé íàáëþäàåìîñòè íåîáõîäèìî ñëåäóåò, ÷òî cn 6= 0. Ïîëà-
ãàåì áåç îãðàíè÷åíèÿ îáùíîñòè cn = 1.
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Òåîðåìà 1. Ïóñòü n = 2. Ñòàáèëèçàöèÿ ñèñòåìû (3) íåâîçìîæíà â
ñëåäóþùèõ ñëó÷àÿõ:

à) c1 6 0 è a1 − a2c1 + c2
1 < 0;

á) c1 < 0 è a1 − a2c1 + c2
1 = 0.

Âî âñåõ îñòàëüíûõ ñëó÷àÿõ âîçìîæíà ñòàáèëèçàöèÿ ñèñòåìû â êëàññå
êóñî÷íî-ïîñòîÿííûõ óïðàâëåíèé U .
Òåîðåìà 2. Ïóñòü n = 3. Òîãäà ñòàáèëèçàöèÿ ñèñòåìû (3) âîçìîæíà

â ñëåäóþùèõ ñëó÷àÿõ:
à) c1 < 0;
á) c1 > 0, c2 > 0;
â) c1 > 0, c2 < 0 è (a1 < c1a3 èëè c1a2 < a1c2);
ã) c1 = 0, c2 < 0 è (ëèáî a1 > −a2a3, a1 > 0, ëèáî a1c2 < −a2, a1 < 0,

ëèáî a3c2 > a2, a1 = 0);
ä) c2 = 0, c1 > 0 è (a1 < a2a3 äëÿ ñëó÷àÿ a2 > 0);
å) c1 = 0, c2 = 0 è (a2 > 0 èëè a1 < 0).
Ïðè ýòîì óïðàâëåíèå ìîæíî âûáðàòü êóñî÷íî-ïîñòîÿííûì.
Ïîëó÷åííûå ðåçóëüòàòû äîïîëíÿþò íåêîòîðûå ðåçóëüòàòû ðàáîòû [1].
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A.F. Gabdrahimov
On the stabilization of linear stationary control systems with incomplete
feedback

The su�cient conditions have been obtained for the stabilization of linear stationary
control systems with incomplete feedback in the class of piecewise constant control
functions for n 6 3.
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