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Ïðåäëàãàåòñÿ àëãîðèòì ðåøåíèÿ çàäà÷è óñòîé÷èâîãî âîññòàíîâëåíèÿ íåèçâåñòíî-
ãî óïðàâëåíèÿ â äèíàìè÷åñêîé ñèñòåìå ïî íåòî÷íûì èçìåðåíèÿì òåêóùåé ôàçî-
âîé òðàåêòîðèè ñèñòåìû.

Êëþ÷åâûå ñëîâà: óïðàâëÿåìûå ñèñòåìû, àëãîðèòì âîññòàíîâëåíèÿ.

Ðàññìàòðèâàåòñÿ ñèñòåìà

ẋ(t) = f1(t, x(t)) + f2(t, x(t))u(t), t ∈ T = [t0, ϑ], x(t0) = x0, (1)

ãäå x(t) ∈ Rn � ôàçîâûé âåêòîð ñèñòåìû, u(t) ∈ RN � íåèçâåñòíàÿ óïðàâ-
ëÿþùàÿ ôóíêöèÿ, f1(·), f2(·)� âåêòîðíûå ôóíêöèè, óäîâëåòâîðÿþùèå íà
T × Rn óñëîâèþ Ëèïøèöà. Îáñóæäàåìàÿ çàäà÷à ñîñòîèò â ñëåäóþùåì.
Òðàåêòîðèÿ ñèñòåìû x(·) ïîðîæäàåòñÿ íåêîòîðûì âõîäîì u(t) ∈ P ïðè
t ∈ T , ãäå P ⊂ RN � ôèêñèðîâàííûé âûïóêëûé êîìïàêò. Â äèñêðåòíûå
ìîìåíòû âðåìåíè τi çàìåðÿåòñÿ ñ îøèáêîé âåêòîð x(τi). Çàäà÷à ñîñòîèò â
ïîñòðîåíèè àëãîðèòìà, êîòîðûé â ðåæèìå ¾ðåàëüíîãî âðåìåíè¿ ïî ðåçóëü-
òàòàì èçìåðåíèé ôîðìèðóåò íåêîòîðóþ ôóíêöèþ u(·), ïîðîæäàþùóþ x(·).
Â íàñòîÿùåé ðàáîòå ïðåäëîæåí àëãîðèòì ðåøåíèÿ óêàçàííîé çàäà÷è, îñíî-
âàííûé íà äèíàìè÷åñêîé ìîäèôèêàöèè èçâåñòíîãî â òåîðèè íåêîððåêòíûõ
çàäà÷ ìåòîäà íåâÿçêè, ïðèâåäåííîé â ðàáîòå [1].

Ïóñòü u∗(·) � ìèíèìàëüíûé ïî íîðìå â L2(T ;RN ) ýëåìåíò èç ìíî-
æåñòâà âñåõ óïðàâëåíèé u(·), ïîðîæäàþùèõ òðàåêòîðèþ x(·) è ïðèíèìà-
þùèõ çíà÷åíèÿ â P . Äëÿ êàæäîãî h ∈ (0, 1) âûáåðåì ðàâíîìåðíîå ðàç-
áèåíèå îòðåçêà T : ∆h = {τh,i}mh

i=0, t0 = τh,0 < τh,1 < . . . < τh,mh
= ϑ,

τh,i = τh,i−1 + δ(h). Ïðåäïîëîæèì, ÷òî äâèæåíèå x(·) = x(· ; t0, x0, u(·))
è ðåçóëüòàòû íåòî÷íûõ èçìåðåíèé (âåëè÷èíû ξh

i ) ñâÿçàíû ñîîòíîøåíèåì
|ξh

i − x(τh,i)| 6 νh
i , ãäå âåëè÷èíà νh

i õàðàêòåðèçóåò îøèáêó íàáëþäåíèÿ â
ìîìåíò τi. Ïóñòü âûïîëíåíû óñëîâèÿ: 1) ñóùåñòâóåò ÷èñëî K > 0 òàêîå,
÷òî 0 > νh

i > K, ∀i ∈ [0 : mh], h ∈ (0, 1); 2) δ(h) → 0, ϕ(h) =
mh∑
i=1

νh
i → 0 ïðè

h → 0. Ïîñëåäíåå ñîäåðæàòåëüíî îçíà÷àåò ñëåäóþùåå: ïðè ñòðåìëåíèè h

1Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå ÐÔÔÈ (êîä ïðîåêòà 06�01�00359),
Ïðîãðàììû ïîääåðæêè âåäóùèõ íàó÷íûõ øêîë Ðîññèè è Óðàëî-Ñèáèðñêîãî èíòåãðà-
öèîííîãî ïðîåêòà.



22 Ì. Ñ. Áëèçîðóêîâà
ÌÀÒÅÌÀÒÈÊÀ 2008. Âûï. 2

ê íóëþ ñîâîêóïíîñòü ðåçóëüòàòîâ èçìåðåíèé x(·) âñå ëó÷øå ¾â ñðåäíåì¿
íà T ïðèáëèæàåò ýòó òðàåêòîðèþ.

Ââåäåì âñïîìîãàòåëüíóþ óïðàâëÿåìóþ ñèñòåìó (ìîäåëü), îïèñûâàå-
ìóþ óðàâíåíèåì

zh(t) = zh(τh,i) + [f1(τh,i−1, ξ
h
i−1) + f2(τh,i−1, ξ

h
i−1)vh(τh,i)](t− τh,i)

ïðè t ∈ [τh,i, τh,i+1), zh(τh,1) = ξh
0 .

Ïðåäïîëîæèì, ÷òî â êàæäûé ìîìåíò τi íà îñíîâàíèè ðåçóëüòàòîâ èçìåðå-
íèé ξh

i è ξh
i−1 ïîñòðîåíî çàìêíóòîå ìíîæåñòâî âèäà

Ωh,i = Ωh,i(ξh
i , ξh

i−1) = {v ∈ P : (zh(τh,i)− ξh
i−1)

′ ×

×
[
f1(τh,i−1, ξ

h
i−1) + f2(τh,i−1, ξ

h
i−1)v

]
− (zh(τh,i)− ξh

i )′
ξh
i − ξh

i−1

δ
6 σδ

h,i

}
,

ãäå øòðèõ îçíà÷àåò òðàíñïîíèðîâàíèå. Âåëè÷èíû σδ
h,i âûïèñûâàþòñÿ ÿâ-

íî ïî ïàðàìåòðàì çàäà÷è (ââèäó ãðîìîçäêîñòè ýòèõ ôîðìóë ìû èõ îïó-
ñòèì). Ñëåäóÿ èäåîëîãèè ìåòîäà íåâÿçêè, çàêîí âûáîðà óïðàâëåíèÿ â ìî-
äåëè îòîæäåñòâèì ñ ïðàâèëîì (ïðè t ∈ [τh,i, τh,i+1), i ∈ [0, mh − 1]):

vh(t) = vh(τh,i) =
{

arg min{|u| : u ∈ Ωh,i}, åñëè Ωh,i 6= ∅,
0, â ïðîòèâíîì ñëó÷àå,

Òåîðåìà 1. Èìååò ìåñòî ñõîäèìîñòü |vh(·) − u∗(·)|L2(T ;U) → 0 ïðè
h → 0.
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M.S. Blizorukova
On a modi�cation of the dynamical discrepancy method

An algorithm is suggested for solving the problem of stable reconstruction of an
unknown control in a dynamical system by inaccurate measurements of phase states.
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