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Ïðèâîäÿòñÿ äîñòàòî÷íûå óñëîâèÿ ¾ìÿãêîé¿ ïîèìêè â çàäà÷å ãðóïïîâîãî ïðåñëå-
äîâàíèÿ.
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Â ïðîñòðàíñòâå Rm (m > 2) ðàññìàòðèâàåòñÿ äèôôåðåíöèàëüíàÿ èã-
ðà Γ n + 1 ëèö: n ïðåñëåäîâàòåëåé P1, P2, . . . , Pn è óáåãàþùåãî E, îïè-
ñûâàåìàÿ ñèñòåìîé âèäà

z
(l)
i + a1z

(l−1)
i + . . . + alzi = ui − v, ui, v ∈ V, (1)

ãäå a1, . . . , al ∈ R1, l > 3, V � âûïóêëûé êîìïàêò Rm. Ïðè t = 0
çàäàíû íà÷àëüíûå óñëîâèÿ z

(q)
i (0) = z0

iq.

Ïóñòü z0 = (z0
iα, α = 0, . . . , l−1, i = 1, . . . , n), ξi(t) � ðåøåíèÿ ñèñòåìû

(1) ñ íóëåâîé ïðàâîé ÷àñòüþ è âåêòîðîì íà÷àëüíûõ ïîçèöèé z0, ϕq, q =
0, 1, . . . , l − 1 � ðåøåíèÿ çàäà÷è Êîøè

ϕ(l) + a1ϕ
(l−1) + . . . + alϕ = 0, ϕ(s)(0) = 0, s 6= q, ϕ(q)(0) = 1.

Î ï ð å ä å ë å í è å 1. Â èãðå Γ ïðîèñõîäèò ¾ìÿãêàÿ¿ ïîèìêà, åñ-
ëè ñóùåñòâóþò T > 0 è êâàçèñòðàòåãèè P1, . . . , Pn ïðåñëåäîâàòåëåé
P1, . . . , Pn òàêèå, ÷òî äëÿ ëþáîé èçìåðèìîé ôóíêöèè v : [0, T ] → V íàé-
äåòñÿ ìîìåíò τ ∈ [0, T ] è íîìåð q òàêèå, ÷òî zq(τ) = żq(τ) = z̈q(τ) = 0.

Ó ñ ë î â è å 1. Âñå êîðíè õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ

λl + a1λ
l−1 + . . . + al = 0 (2)

âåùåñòâåííûå.

Îáîçíà÷èì ïîïàðíî ðàçëè÷íûå êîðíè óðàâíåíèÿ (2) ÷åðåç λ1 < . . . < λs,
à èõ êðàòíîñòè ñîîòâåòñòâåííî k1, . . . , ks. Òîãäà

ϕq(t) =
s∑

r=1

eλrtPrq(t), ξi(t) =
s∑

r=1

eλrtQri(t).
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Ñ÷èòàåì, ÷òî ñòåïåíè ìíîãî÷ëåíîâ Qsi(t) ðàâíû ks−1 = γ. Ïóñòü äàëåå

z0
i = lim

t→∞
ξi(t)
tγ

, λ(z, v) = sup{λ > 0 : −λz ∩ (V − v) 6= ∅},

ãäå z ∈ Rk, z 6= 0.

Òåîðåìà 1. Ïóñòü âûïîëíåíî óñëîâèå 1, λs = 0, ks > 3,

δ = min
v

max
i

λ(z0
i , v) > 0,

ôóíêöèÿ λ íåïðåðûâíà âî âñåõ òî÷êàõ (z0
i , v), ãäå λ(z0

i , v) > 0. Òîãäà â
èãðå Γ ïðîèñõîäèò ¾ìÿãêàÿ¿ ïîèìêà.
Òåîðåìà 2. Ïóñòü âûïîëíåíî óñëîâèå 1, λs < 0,

δ = min
v

max
i

λ(z0
i , v) > 0,

ôóíêöèÿ λ íåïðåðûâíà âî âñåõ òî÷êàõ (z0
i , v), ãäå λ(z0

i , v) > 0. Òîãäà â
èãðå Γ ïðîèñõîäèò ¾ìÿãêàÿ¿ ïîèìêà.

Ó ñ ë î â è å 2. Õàðàêòåðèñòè÷åñêîå óðàâíåíèå (2) èìååò ïîëîæèòåëü-
íûé êîðåíü.
Òåîðåìà 3. Ïóñòü âûïîëíåíî óñëîâèå 2, ϕ̇l−1(t) > 0, ϕ̈l−1(t) > 0 äëÿ

âñåõ t > 0 è ñïðàâåäëèâî íåðàâåíñòâî

min
v

max
i

minλ(ξi(t), v), λ(ξ̇i(t), v), λ(ξ̈i(t), v) >
n

a
,

ãäå a = lim
t→∞

t∫
0

e−λst min{ϕl−1(t−τ), ϕ̇l−1(t−τ), ϕ̈l−1(t−τ)}
(t+1)γ dτ . Òîãäà â èãðå Γ ïðî-

èñõîäèò ¾ìÿãêàÿ¿ ïîèìêà.
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Su�cient conditions are presented for solution of the pursuit problem.
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