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Ïðèâîäÿòñÿ äîñòàòî÷íûå óñëîâèÿ ðàçðåøèìîñòè çàäà÷è ïðåñëåäîâàíèÿ â êëàññå
èìïóëüñíûõ ñòðàòåãèé ïðåñëåäîâàòåëåé.

Êëþ÷åâûå ñëîâà: ãðóïïîâîå ïðåñëåäîâàíèå, óáåãàþùèé, ïðåñëåäîâàòåëü, èìïóëüñ-
íûå ñòðàòåãèè.

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 ∈ Ui, v ∈ V, (1)

ãäå a1, . . . , al ∈ R1, Ui, V � ñòðîãî âûïóêëûå êîìïàêòû â Rm ñ ãëàäêîé
ãðàíèöåé. Ïðè t = 0 çàäàíû íà÷àëüíûå óñëîâèÿ z

(q)
i (0) = z0

iq, ïðè÷åì
z0
i0 6= 0.

Ïóñòü z0 = (z0
iα, α = 0, . . . , l − 1, i = 1, . . . , n), Ij = {0, 1, . . . , j},

σ = {τl}∞l=0 � âîçðàñòàþùàÿ ïîñëåäîâàòåëüíîñòü âåùåñòâåííûõ ÷èñåë òà-
êàÿ, ÷òî τ0 = 0, lim

l→∞
τl = ∞ è ëþáîé îòðåçîê [t1, t2] ñîäåðæèò íå áîëåå

êîíå÷íîãî ÷èñëà òî÷åê äàííîé ïîñëåäîâàòåëüíîñòè, ξi(t) � ðåøåíèÿ ñè-
ñòåìû (1) ñ íóëåâîé ïðàâîé ÷àñòüþ è âåêòîðîì íà÷àëüíûõ ïîçèöèé z0,
vj+1(·) = {v(s), v : [0, tj+1] → V }, 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. Áóäåì ãîâîðèòü, ÷òî çàäàíà èìïóëüñíàÿ êâàçè-
ñòðàòåãèÿ Pi ïðåñëåäîâàòåëÿ Pi, îòâå÷àþùàÿ ðàçáèåíèþ σ, åñëè îïðå-
äåëåíî ñåìåéñòâî îòîáðàæåíèé Pi, ñòàâÿùåå â ñîîòâåòñòâèå âåêòîðó z0,
ìîìåíòàì τk, çíà÷åíèÿì v(t), t ∈ [tk, tk+1) òî÷êó uik ∈ Ui.

Î ï ð å ä å ë å í è å 2. Â èãðå Γ ïðîèñõîäèò ïîèìêà â ìîìåíò T, åñëè
ñóùåñòâóþò èìïóëüñíûå êâàçèñòðàòåãèè Pi ïðåñëåäîâàòåëåé Pi òàêèå,
÷òî äëÿ ëþáîé èçìåðèìîé ôóíêöèè v : [0, T ] → V íàéäåòñÿ íîìåð q, äëÿ
êîòîðîãî zq(T ) = 0. Â èãðå Γ ïðîèñõîäèò ïîèìêà, åñëè ñóùåñòâóåò ìîìåíò
T òàêîé, ÷òî â èãðå Γ ïðîèñõîäèò ïîèìêà â ìîìåíò T.

1Ðàáîòà âûïîëíåíà ïðè ôèíàíñîâîé ïîääåðæêå ÐÔÔÈ (ãðàíò 06�01�00258).
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Ó ñ ë î â è å 1. Âñå êîðíè õàðàêòåðèñòè÷åñêîãî óðàâíåíèÿ
λl + a1λ

l−1 + · · ·+ al = 0 (2)
âåùåñòâåííû è íåïîëîæèòåëüíû.
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).

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

z0
i = lim

t→∞
Qsi(t)

tγ
, λ(A, v) = sup{λ > 0 : −λA ∩ (V − v) 6= ∅}.

Òåîðåìà 1. Ïóñòü âûïîëíåíî óñëîâèå 1, λs = 0, τj = τ · j (τ > 0),
Ui = τV, 0 ∈ V, min

v∈V
max

i
λ(z0

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

Ó ñ ë î â è å 2. λs < 0, l > 2, 0 ∈ V, τj = j · τ äëÿ âñåõ j, τ = T0
N0

, ãäå
T0 � åäèíñòâåííûé ïîëîæèòåëüíûé êîðåíü ϕ̇l−1, N0 � íàòóðàëüíîå ÷èñ-
ëî.
Ëåììà 1. Ïóñòü âûïîëíåíû óñëîâèÿ 1, 2. Òîãäà ñóùåñòâóåò β0 > 0

òàêîå, ÷òî äëÿ âñåõ β > β0, äëÿ ëþáîãî íàòóðàëüíîãî j, âñåõ k ∈ Ij−1

ñïðàâåäëèâî

ϕl−1(τj − τk)βτV
∗ ∫ τk+1

τk

ϕl−1(τj − t)V dt 6= ∅.

Òåîðåìà 2. Ïóñòü âûïîëíåíû óñëîâèÿ ëåììû 1, Ui = β0τV,
min
v∈V

max
i

λ(z0
i , v) > 0. Òîãäà â èãðå Γ ïðîèñõîäèò ïîèìêà.
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Su�cient conditions are presented for solvability of the pursuit problem in the class
of impulse strategies.
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