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Äëÿ íåñòàöèîíàðíîãî êîíôëèêòíî óïðàâëÿåìîãî ïðîöåññà ñ ðàâíûìè âîçìîæíî-
ñòÿìè ó÷àñòíèêîâ ïîëó÷åíû äîñòàòî÷íûå óñëîâèÿ ïîèìêè ãðóïïîé ïðåñëåäîâàòå-
ëåé îäíîãî óáåãàþùåãî è çàäàííîãî ÷èñëà óáåãàþùèõ.

Êëþ÷åâûå ñëîâà: äèôôåðåíöèàëüíûå èãðû, ãðóïïîâîå ïðåñëåäîâàíèå, ïîèìêà, êî-
ëåáàòåëüíûé êîíôëèêòíî óïðàâëÿåìûé ïðîöåññ.

Â ïðîñòðàíñòâå Rν (ν > 2) ðàññìàòðèâàåòñÿ äèôôåðåíöèàëüíàÿ èãðà
Γ n+m ëèö: n ïðåñëåäîâàòåëåé P1, . . . , Pn è m óáåãàþùèõ E1, . . . , Em.
Äâèæåíèå êàæäîãî ïðåñëåäîâàòåëÿ Pi îïèñûâàåòñÿ ñèñòåìîé

ẋi = A(t)xi + ui, ui ∈ V, (1)

çàêîí äâèæåíèÿ êàæäîãî óáåãàþùåãî Ej èìååò âèä

ẏj = A(t)yj + vj , vj ∈ V. (2)

Çäåñü è äàëåå xi, yj , ui, vj ∈ Rν , i ∈ I = {1, . . . , n}, j ∈ J = {1, . . . , m},
A(t) � íåïðåðûâíàÿ íà [t0,∞) êâàäðàòíàÿ ìàòðèöà ïîðÿäêà ν, V �
ñòðîãî âûïóêëûé êîìïàêò â Rν ñ ãëàäêîé ãðàíèöåé òàêîé, ÷òî IntV 6= ∅.
Ïðè t = t0 çàäàíû íà÷àëüíûå óñëîâèÿ

xi(t0) = X0
i , yj(t0) = Y 0

j , ïðè÷åì X0
i 6= Y 0

j äëÿ âñåõ i, j. (3)

Î ï ð å ä å ë å í è å 1. Â èãðå Γ âîçìîæíà ïîèìêà îäíîãî óáåãàþùå-
ãî (m = 1), åñëè ñóùåñòâóåò ìîìåíò T0 = T0(X0

i , Y 0
1 ), ïðè êîòîðîì äëÿ

ëþáîãî äîïóñòèìîãî óïðàâëåíèÿ v(t) íàéäóòñÿ äîïóñòèìûå óïðàâëåíèÿ
ui(t) = ui

(
t, X0

i , Y 0
1 , v(s), s ∈ [t0, t]

)
òàêèå, ÷òî äëÿ íåêîòîðûõ τ ∈ [t0, T0]

è α ∈ I âûïîëíåíî xα(τ) = y(τ).

Ïóñòü Φ � ôóíäàìåíòàëüíàÿ ìàòðèöà ñèñòåìû ω̇ = A(t)ω òàêàÿ, ÷òî
Φ(t0) ñîâïàäàåò ñ åäèíè÷íîé ìàòðèöåé.

1Ðàáîòà ïîääåðæàíà ãðàíòîì ÐÔÔÈ (06-01-00258) è ãðàíòîì Ïðåçèäåíòà ÐÔ äëÿ
ìîëîäûõ êàíäèäàòîâ íàóê ÌÊ-2817.2008.1.
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Ï ð å ä ï î ë î æ å í è å 1. Ìàòðèöà Φ(t) ÿâëÿåòñÿ ïî÷òè ïåðèîäè÷å-
ñêîé â ñìûñëå Áîðà è åå ïåðâàÿ ïðîèçâîäíàÿ ðàâíîìåðíî îãðàíè÷åíà.

Òåîðåìà 1. Ïóñòü m = 1, âûïîëíåíî ïðåäïîëîæåíèå 1 è èìååò ìå-
ñòî âêëþ÷åíèå Y 0

1 ∈ Int co{X0
i }. Òîãäà â èãðå Γ âîçìîæíà ïîèìêà îäíîãî

óáåãàþùåãî.

Î ï ð å ä å ë å í è å 2. Â èãðå Γ âîçìîæíà ïîèìêà r (r > 2) óáåãàþ-
ùèõ (n > m > r), åñëè ñóùåñòâóåò ìîìåíò T0 = T0(X0

i , Y 0
j ), ïðè êîòîðîì

äëÿ ëþáîé ñîâîêóïíîñòè äîïóñòèìûõ óïðàâëåíèé vj(t) íàéäóòñÿ äîïóñòè-
ìûå óïðàâëåíèÿ ui(t) = ui

(
t, X0

i , Y 0
j , vj(s), s ∈ [t0,∞)

)
, îáëàäàþùèå ñëå-

äóþùèì ñâîéñòâîì: ñóùåñòâóþò ìíîæåñòâà N ⊂ I, M ⊂ J, |N | = |M | = r
òàêèå, ÷òî êàæäûé óáåãàþùèé Eβ, β ∈ M ëîâèòñÿ íå ïîçäíåå ìîìåíòà T0

íåêîòîðûì ïðåñëåäîâàòåëåì Pα, α ∈ N, ïðè÷åì åñëè ïðåñëåäîâàòåëü Pα

ëîâèò óáåãàþùåãî Eβ , òî îñòàëüíûå óáåãàþùèå ñ÷èòàþòñÿ èì íå ïîéìàí-
íûìè. Âûðàæåíèå ¾ïðåñëåäîâàòåëü Pα ëîâèò óáåãàþùåãî Eβ ¿ îçíà÷àåò,
÷òî äëÿ íåêîòîðîãî τ ∈ [t0, T0] âûïîëíåíî xα(τ) = yβ(τ).

Òåîðåìà 2. Ïóñòü âûïîëíåíî ïðåäïîëîæåíèå 1 è äëÿ êàæäîãî ÷èñëà
k ∈ {0, 1, . . . , r − 1} âåðíî ñëåäóþùåå: äëÿ ëþáîãî ìíîæåñòâà N ⊂ I,
|N | = n − k íàéäåòñÿ òàêîå ìíîæåñòâî M ⊂ J, |M | = r − k, ÷òî äëÿ
âñåõ β ∈ M èìååò ìåñòî âêëþ÷åíèå Y 0

β ∈ Int co{X0
α, α ∈ N}. Òîãäà â

èãðå Γ âîçìîæíà ïîèìêà r óáåãàþùèõ.

Ïîñòóïèëà â ðåäàêöèþ 21.01.08

A. I. Blagodatskikh
About some problems of group pursuit

For the non-stationary con�ict-controlled process with the opportunities of the
participants being equal, su�cient conditions have been obtained for a group of
pursuers to catch one evader and a given number of evaders.
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