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ÌÍÎ�ÎÊ�ÀÒÍÀß ÏÎÈÌÊÀ ÇÀÄÀÍÍÎ�Î ×ÈÑËÀ ÓÁÅ�ÀÞÙÈÕ

Â ÇÀÄÀ×Å Ï�ÎÑÒÎ�Î Ï�ÅÑËÅÄÎÂÀÍÈß

1

Â êîíå÷íîìåðíîì åâêëèäîâîì ïðîñòðàíñòâå ðàññìàòðèâàåòñÿ çàäà÷à ïðåñëåäîâàíèÿ ãðóïïîé ïðåñëåäî-

âàòåëåé ãðóïïû óáåãàþùèõ, îïèñûâàåìàÿ ñèñòåìîé âèäà

żij = ui − vj , ui, vj ∈ V.

Ìíîæåñòâî äîïóñòèìûõ óïðàâëåíèé � âûïóêëûé êîìïàêò, öåëåâûå ìíîæåñòâà � íà÷àëî êîîðäèíàò.

Öåëüþ ãðóïïû ïðåñëåäîâàòåëåé ÿâëÿåòñÿ îñóùåñòâëåíèå r-êðàòíîé ïîèìêè íå ìåíåå q óáåãàþùèõ. Äî-

ïîëíèòåëüíî ïðåäïîëàãàåòñÿ, ÷òî óáåãàþùèå èñïîëüçóþò ïðîãðàììíûå ñòðàòåãèè, à êàæäûé ïðåñëå-

äîâàòåëü ìîæåò ïîéìàòü íå áîëåå îäíîãî óáåãàþùåãî. Ïîëó÷åíû íåîáõîäèìûå è äîñòàòî÷íûå óñëîâèÿ

ðàçðåøèìîñòè çàäà÷è ïðåñëåäîâàíèÿ. Äëÿ äîêàçàòåëüñòâà èñïîëüçóåòñÿ òåîðåìà Õîëëà î ñèñòåìå ðàç-

ëè÷íûõ ïðåäñòàâèòåëåé.

Êëþ÷åâûå ñëîâà: äè��åðåíöèàëüíàÿ èãðà, ãðóïïîâîå ïðåñëåäîâàíèå, ïðåñëåäîâàòåëü, óáåãàþùèé.

DOI: 10.20537/vm180205

Ââåäåíèå

�àññìàòðèâàåòñÿ çàäà÷à ïðîñòîãî ïðåñëåäîâàíèÿ ãðóïïîé ïðåñëåäîâàòåëåé ãðóïïû óáåãà-

þùèõ, ïðè óñëîâèè, ÷òî âñå ó÷àñòíèêè îáëàäàþò ðàâíûìè âîçìîæíîñòÿìè. Çàäà÷à ïðîñòîãî

ïðåñëåäîâàíèÿ ãðóïïîé ïðåñëåäîâàòåëåé îäíîãî óáåãàþùåãî ðàññìàòðèâàëàñü Á.Í. Ïøåíè÷-

íûì [1℄, ãäå áûëè ïîëó÷åíû íåîáõîäèìûå è äîñòàòî÷íûå óñëîâèÿ ïîèìêè. Ìíîãîêðàòíàÿ ïîèìêà

óáåãàþùåãî â çàäà÷å ïðîñòîãî ãðóïïîâîãî ïðåñëåäîâàíèÿ èññëåäîâàëàñü â ðàáîòå Í.Ë. �ðèãî-

ðåíêî [2℄. Óñëîâèÿ ìíîãîêðàòíîé îäíîâðåìåííîé ïîèìêè îäíîãî óáåãàþùåãî äëÿ çàäà÷è ïðîñòî-

ãî ïðåñëåäîâàíèÿ ïîëó÷åíû À.È. Áëàãîäàòñêèõ [3℄. Çàäà÷à î ïîèìêå çàäàííîãî ÷èñëà óáåãàþ-

ùèõ â çàäà÷å ïðîñòîãî ïðåñëåäîâàíèÿ (ïðè óñëîâèè, ÷òî ìíîæåñòâî äîïóñòèìûõ óïðàâëåíèé �

øàð åäèíè÷íîãî ðàäèóñà ñ öåíòðîì â íóëå, òåðìèíàëüíûå ìíîæåñòâà � íà÷àëî êîîðäèíàò,

óáåãàþùèå èñïîëüçóþò ïðîãðàììíûå ñòðàòåãèè, à êàæäûé ïðåñëåäîâàòåëü ëîâèò íå áîëåå îä-

íîãî óáåãàþùåãî) ïðåäñòàâëåíà â [4℄, ãäå áûëè ïîëó÷åíû íåîáõîäèìûå è äîñòàòî÷íûå óñëîâèÿ

ðàçðåøèìîñòè çàäà÷è ïðåñëåäîâàíèÿ. Îáùèé ñëó÷àé çàäà÷è î ïîèìêå çàäàííîãî ÷èñëà óáåãà-

þùèõ â ñëó÷àå ïðîñòîãî ïðåñëåäîâàíèÿ ðàññìàòðèâàëñÿ â [5℄. Çàäà÷à î ìíîãîêðàòíîé ïîèìêå

óáåãàþùåãî â ïðèìåðå Ë.Ñ. Ïîíòðÿãèíà ïðåäñòàâëåíà â ðàáîòàõ [6�9℄. Ìíîãîêðàòíàÿ ïîèìêà

â ëèíåéíûõ äè��åðåíöèàëüíûõ èãðàõ ðàññìàòðèâàëàñü â [10�12℄. Äîñòàòî÷íûå óñëîâèÿ ïîèìêè

çàäàííîãî ÷èñëà óáåãàþùèõ â ñòàöèîíàðíîì ïðèìåðå Ë.Ñ. Ïîíòðÿãèíà è ëèíåéíûõ ðåêóððåíò-

íûõ äè��åðåíöèàëüíûõ èãðàõ ïîëó÷åíû â [13, 14℄.

Â äàííîé ðàáîòå ðàññìàòðèâàåìûå ðàíåå îòäåëüíî çàäà÷è î ìíîãîêðàòíîé ïîèìêå è ïîèìêå

çàäàííîãî ÷èñëà óáåãàþùèõ îáúåäèíåíû â îäíó çàäà÷ó. Öåëüþ ãðóïïû ïðåñëåäîâàòåëåé ÿâëÿ-

åòñÿ ïîèìêà íå ìåíåå q óáåãàþùèõ, ïðè÷åì êàæäîãî óáåãàþùåãî äîëæíû ïîéìàòü íå ìåíåå,

÷åì r ïðåñëåäîâàòåëåé. Â ïðåäïîëîæåíèè, ÷òî óáåãàþùèå èñïîëüçóþò ïðîãðàììíûå ñòðàòå-

ãèè, à êàæäûé èç ïðåñëåäîâàòåëåé ëîâèò íå áîëåå îäíîãî óáåãàþùåãî ïîëó÷åíû íåîáõîäèìûå

è äîñòàòî÷íûå óñëîâèÿ ðàçðåøèìîñòè çàäà÷è ïðåñëåäîâàíèÿ.

1

�àáîòà ïîääåðæàíà ãðàíòîì �ÔÔÈ (ïðîåêò � 18�51�41005�Óçá_ò).
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� 1. Ïîñòàíîâêà çàäà÷è

Â ïðîñòðàíñòâå R
k (k > 2) ðàññìàòðèâàåòñÿ äè��åðåíöèàëüíàÿ èãðà Γ(n,m) n + m ëèö:

n ïðåñëåäîâàòåëåé P1, . . . , Pn è m óáåãàþùèõ E1, . . . , Em. Çàêîí äâèæåíèÿ êàæäîãî èç ïðåñëå-

äîâàòåëåé Pi èìååò âèä

xi = ui, xi(0) = x0i , ui ∈ V. (1.1)

Çàêîí äâèæåíèÿ êàæäîãî èç óáåãàþùèõ Ej èìååò âèä

yj = vj , yj(0) = y0j , v ∈ V. (1.2)

Çäåñü xi, yj, ui, vj ∈ R
k, i ∈ I = {1, . . . , n}, j ∈ J = {1, . . . ,m}, V � âûïóêëûé êîìïàêò â R

k
.

Êðîìå òîãî, x0i 6= y0j äëÿ âñåõ i, j.

Öåëü ãðóïïû ïðåñëåäîâàòåëåé � îñóùåñòâèòü ïîèìêó íå ìåíåå ÷åì q óáåãàþùèõ, ïðè÷åì

êàæäîãî óáåãàþùåãî äîëæíû ïîéìàòü íå ìåíåå ÷åì r ïðåñëåäîâàòåëåé (r > 1, 1 6 q 6 m), ïðè
óñëîâèè, ÷òî ñíà÷àëà óáåãàþùèå âûáèðàþò ñâîè óïðàâëåíèÿ ñðàçó íà [0,∞), à çàòåì ïðåñëåäî-

âàòåëè, íà îñíîâå èí�îðìàöèè î âûáîðå óáåãàþùèõ, âûáèðàþò ñâîè óïðàâëåíèÿ è, êðîìå òîãî,

êàæäûé ïðåñëåäîâàòåëü ìîæåò ïîéìàòü íå áîëåå îäíîãî óáåãàþùåãî. Ñ÷èòàåì, ÷òî n > rq,

m > q.

Âìåñòî ñèñòåì (1.1), (1.2) ðàññìîòðèì ñèñòåìó

zij = ui − vj, zij(0) = z0ij = x0i − y0j , ui, vj ∈ V.

Îïðåäåëåíèå 1. Â èãðå Γ(n,m) ïðîèñõîäèò r-êðàòíàÿ ïîèìêà (ïðè r = 1 ïîèìêà) óáå-
ãàþùåãî Eβ , åñëè ñóùåñòâóåò T > 0, ïðè êîòîðîì äëÿ ëþáûõ äîïóñòèìûõ óïðàâëåíèé vj(t),
j ∈ J , t ∈ [0,∞), óáåãàþùèõ Ej , j ∈ J , íàéäóòñÿ äîïóñòèìûå óïðàâëåíèÿ ïðåñëåäîâàòåëåé

ui(t) = ui(t, z
0
ij , vj(s), s ∈ [0,∞), j ∈ J), ìîìåíòû âðåìåíè τ1, . . . , τr ∈ [0, T ], ïîïàðíî ðàçëè÷íûå

íàòóðàëüíûå ÷èñëà i1, . . . , ir ∈ I, ÷òî zisβ(τs) = 0 äëÿ âñåõ s = 1, . . . , r.

Îïðåäåëåíèå 2. Â èãðå Γ(n,m) ïðîèñõîäèò r-êðàòíàÿ ïîèìêà (ïðè r = 1 ïîèìêà) íå ìå-
íåå q óáåãàþùèõ, åñëè ñóùåñòâóåò T > 0, ïðè êîòîðîì äëÿ ëþáîé ñîâîêóïíîñòè äîïóñòèìûõ

óïðàâëåíèé vj(t), t ∈ [0,∞), j ∈ J , óáåãàþùèõ íàéäóòñÿ äîïóñòèìûå óïðàâëåíèÿ ïðåñëåäîâà-

òåëåé ui(t) = ui(t, z
0
ij , vj(s), s ∈ [0,∞), j ∈ J), îáëàäàþùèå ñëåäóþùèì ñâîéñòâîì: ñóùåñòâóþò

ìíîæåñòâà

M ⊂ J, |M | = q,

{Nα, α ∈ M}, Nα ⊂ I, |Nα| = r äëÿ âñåõ α ∈ M, Nα ∩Nβ = ∅ äëÿ âñåõ α 6= β,

òàêèå, ÷òî ãðóïïà ïðåñëåäîâàòåëåé {Pα, α ∈ Nβ} íå ïîçäíåå ìîìåíòà T îñóùåñòâëÿåò r-êðàòíóþ

ïîèìêó óáåãàþùåãî Eβ , ïðè÷åì åñëè ïðåñëåäîâàòåëü Pα ëîâèò óáåãàþùåãî Eβ, òî îñòàëüíûå

óáåãàþùèå ñ÷èòàþòñÿ èì íå ïîéìàííûìè.

Ââåäåì ñëåäóþùèå îáîçíà÷åíèÿ. IntA coA� ñîîòâåòñòâåííî âíóòðåííîñòü è âûïóêëàÿ îáîëî÷êà

ìíîæåñòâà A,

λ(z, v) = sup{λ > 0
∣

∣ −λz ∈ V − v},

ΩN (s) = {(i1, . . . , is)
∣

∣ iα ∈ N äëÿ âñåõ α = 1, . . . , s è ïîïàðíî ðàçëè÷íû} (N ⊂ I),

δN (β) = min
v∈V

max
Λ∈ΩN (r)

min
α∈Λ

λ(z0αβ , v).
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� 2. Íåîáõîäèìûå è äîñòàòî÷íûå óñëîâèÿ ïîèìêè

Òåîðåìà 1 (ñì. [2℄). Ïóñòü m = 1. Â èãðå Γ(n, 1) ïðîèñõîäèò r-êðàòíàÿ ïîèìêà òîãäà è

òîëüêî òîãäà, êîãäà δI(1) > 0.

Ñëåäñòâèå 1 (ñì. [2℄). Ïóñòü m = 1, V� ñòðîãî âûïóêëûé êîìïàêò ñ ãëàäêîé ãðàíèöåé.

Â èãðå Γ(n, 1) ïðîèñõîäèò r-êðàòíàÿ ïîèìêà òîãäà è òîëüêî òîãäà, êîãäà

0 ∈
⋂

Λ∈ΩI (n−r+1)

Intco{z0α1, α ∈ Λ}.

Òåîðåìà 2. Â èãðå Γ(n,m) ïðîèñõîäèò r-êðàòíàÿ ïîèìêà íå ìåíåå q óáåãàþùèõ òîãäà

è òîëüêî òîãäà, êîãäà äëÿ êàæäîãî s ∈ {0, . . . , q−1} âûïîëíåíî ñëåäóþùåå óñëîâèå: äëÿ ëþáîãî
ìíîæåñòâà N ⊂ I, |N | = n − sr íàéäåòñÿ ìíîæåñòâî M, |M | = q − s, ÷òî δN (β) > 0 äëÿ

âñåõ β ∈ M .

Ä î ê à ç à ò å ë ü ñ ò â î. Ïóñòü âûïîëíåíî óñëîâèå òåîðåìû. Äîêàæåì, ÷òî ëþáûå n − sr

ïðåñëåäîâàòåëåé îñóùåñòâëÿþò r-êðàòíóþ ïîèìêó íå ìåíåå ÷åì q − s óáåãàþùèõ, ãäå s ∈
∈ {0, . . . , q − 1}. Ïðè s = 0 ïîëó÷èì óòâåðæäåíèå òåîðåìû. Äîêàçûâàòü áóäåì ìåòîäîì ìà-

òåìàòè÷åñêîé èíäóêöèè. Ïóñòü s = q − 1, N ⊂ I, |N | = n − (q − 1)r. Â ñèëó óñëîâèÿ òåîðåìû

ñóùåñòâóåò β ∈ J òàêîé, ÷òî δN (β) > 0. Èç òåîðåìû 1 ñëåäóåò, ÷òî ïðåñëåäîâàòåëè Pα, α ∈ N ,

îñóùåñòâëÿþò r-êðàòíóþ ïîèìêó óáåãàþùåãî Eβ.

Ïðåäïîëîæèì, ÷òî óòâåðæäåíèå äîêàçàíî äëÿ âñåõ s > p + 1. Äîêàæåì óòâåðæäåíèå äëÿ

s = p. Ïóñòü N ⊂ I, |N | = n− pr. Òîãäà ñóùåñòâóåò ìíîæåñòâî M ⊂ J , |M | = q − p, òàêîå, ÷òî

δN (β) > 0 äëÿ âñåõ β ∈ M .

Ïóñòü vj(t), t ∈ [0,∞), j ∈ J , � ñîâîêóïíîñòü óïðàâëåíèé óáåãàþùèõ. Äëÿ êàæäîãî β ∈ M

îïðåäåëèì ìíîæåñòâà

Jβ = {α ∈ N

∣

∣

∣
ïðåñëåäîâàòåëü Pα ëîâèò óáåãàþùåãî Eβ}.

Â ñèëó òåîðåìû 1 è óñëîâèÿ äàííîé òåîðåìû äëÿ âñåõ β ∈ M ñïðàâåäëèâî íåðàâåíñòâî |Jβ | > r.

Ìîæíî ñ÷èòàòü, ÷òî M = {1, . . . , q − p}. Âîçìîæíû äâà ñëó÷àÿ.

1.

∣

∣

∣

l
⋃

β=1

Jβ

∣

∣

∣

> lr äëÿ âñåõ l = 1, . . . , q − p. Òîãäà ïî îáîáùåííîé òåîðåìå Õîëëà [15℄ äëÿ

ìíîæåñòâ {Jβ , β ∈ M} ñóùåñòâóåò ñèñòåìà ðàçëè÷íûõ ïðåäñòàâèòåëåé. Ýòî îçíà÷àåò, ÷òî ñó-

ùåñòâóþò ìíîæåñòâà J ′

β, β ∈ M , äëÿ êîòîðûõ

J ′

β ⊂ Jβ, |J ′

β | = r äëÿ âñåõ β ∈ M, J ′

β1
∩ J ′

β2
= ∅ äëÿ âñåõ β1 6= β2.

Ñëåäîâàòåëüíî, êàæäàÿ ãðóïïà ïðåñëåäîâàòåëåé Pα, α ∈ J ′

β, îñóùåñòâëÿåò r-êðàòíóþ ïîèìêó

óáåãàþùåãî Eβ äëÿ âñåõ β ∈ M . Ïîýòîìó ãðóïïà ïðåñëåäîâàòåëåé Pα, α ∈ N , îñóùåñòâëÿåò

r-êðàòíóþ ïîèìêó íå ìåíåå q − p óáåãàþùèõ.

2. Ñóùåñòâóåò l ∈ {1, . . . , q− p}, ïðè êîòîðîì
∣

∣

∣

l
⋃

β=1

∣

∣

∣
< lr. Ïóñòü l � íàèìåíüøåå èç íàòóðàëü-

íûõ ÷èñåë, óäîâëåòâîðÿþùèõ äàííîìó íåðàâåíñòâó. Îòìåòèì, ÷òî l > 1 è
∣

∣

∣

n1
⋃

β=1

∣

∣

∣

> n1r äëÿ âñåõ

n1 ∈ {1, . . . , l−1}. Ïîýòîìó äëÿ ìíîæåñòâ Jβ, β = 1, . . . , l−1, ñóùåñòâóåò ñèñòåìà J ′

β ðàçëè÷íûõ

ïðåäñòàâèòåëåé òàêàÿ, ÷òî

J ′

β ⊂ Jβ, |J ′

β | = r äëÿ âñåõ β = 1, . . . , l − 1, J ′

β1
∩ J ′

β2
= ∅ äëÿ âñåõ β1 6= β2.

Ñëåäîâàòåëüíî, êàæäàÿ ãðóïïà ïðåñëåäîâàòåëåé J ′

β îñóùåñòâëÿåò r-êðàòíóþ ïîèìêó óáåãàþ-

ùåãî Eβ . Ïîýòîìó ïðåñëåäîâàòåëè

l−1
⋃

β=1

J ′

β îñóùåñòâëÿþò r-êðàòíóþ ïîèìêó l − 1 óáåãàþùèõ

E1, . . . , El−1. Â äàëüíåéøåì ìîæíî ñ÷èòàòü, ÷òî J ′

β = Jβ äëÿ âñåõ β = 1, . . . , l − 1.
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Ïóñòü s0 = p + l − 1. Òîãäà s0 > p è s0 6 p + q − p − 1 = q − 1. �àññìîòðèì ìíîæåñòâî

N1 = N \
l−1
⋃

β=1

J ′

β . Èìååì |N1| = n − pr − (l − 1)r = n − s0r. Â ñèëó óñëîâèÿ òåîðåìû ïî N1

ñóùåñòâóåò ìíîæåñòâî M1, M1 ⊂ J , |M1| = q−s0, òàêîå, ÷òî δN1
(β) > 0 äëÿ âñåõ β ∈ M1. Îòìå-

òèì, ÷òî {1, . . . , l − 1} ∩M1 = ∅, èáî åñëè β ïðèíàäëåæèò äàííîìó ïåðåñå÷åíèþ, òî ñóùåñòâóåò

íîìåð α ∈ N1, äëÿ êîòîðîãî Pα ëîâèò óáåãàþùåãî Eβ , ãäå β ∈ {1, . . . , l − 1}, ÷òî ïðîòèâîðå÷èò
ïîñòðîåíèþ ìíîæåñòâà N1. Â ñèëó èíäóêöèîííîãî ïðåäïîëîæåíèÿ ãðóïïà ïðåñëåäîâàòåëåé Pα,

α ∈ N1, îñóùåñòâëÿåò r-êðàòíóþ ïîèìêó íå ìåíåå ÷åì q−s0 óáåãàþùèõ. Ñëåäîâàòåëüíî, ïðåñëå-

äîâàòåëè Pα, α ∈ N , îñóùåñòâëÿþò r-êðàòíóþ ïîèìêó íå ìåíåå q−s0+ l−1 = q−p óáåãàþùèõ.

×òî è òðåáîâàëîñü äîêàçàòü.

Äîêàæåì òåïåðü íåîáõîäèìîñòü. Ïðåäïîëîæèì, ÷òî óñëîâèå òåîðåìû íå âûïîëíÿåòñÿ. Òîãäà

ñóùåñòâóþò s ∈ {0, . . . , q−1} è ìíîæåñòâî N ⊂ I, |N | = n−sr òàêèå, ÷òî äëÿ êàæäîãî ìíîæåñòâà

M ⊂ J, |M | = q − s íàéäåòñÿ íîìåð β ∈ M , äëÿ êîòîðîãî δN (β) 6 0.
Ïóñòü N = {1, . . . , n − sr}, M1 = {1, . . . , q − s}. Òîãäà ñóùåñòâóåò β1 ∈ M1, äëÿ êîòîðîãî

δN (β1) 6 0. Ýòî îçíà÷àåò, ÷òî ñóùåñòâóåò vβ1
∈ V òàêîé, ÷òî

min
α∈Λ

λ(z0αβ1
, vβ1

) 6 0 äëÿ âñåõ Λ ∈ ΩN(r). (2.1)

Âîçüìåì Λ1 = {1, . . . , r}. Èç (2.1) ñëåäóåò, ÷òî ñóùåñòâóåò íîìåð α1 ∈ Λ1, äëÿ êîòîðîãî

λ(z0α1β1
, vβ1

) 6 0. Äëÿ ìíîæåñòâà Λ2 = Λ1 \{α1}∪{r+1} íàéäåòñÿ íîìåð α2 ∈ Λ2, äëÿ êîòîðîãî

λ(z0α2β1
, vβ1

) 6 0. Àíàëîãè÷íî: äëÿ Λ3 = Λ2\{α2}∪{r+2} íàéäåòñÿ íîìåð α3 ∈ Λ3, äëÿ êîòîðîãî

λ(z0α3β1
, vβ1

) 6 0. Ïðîäîëæàÿ ýòîò ïðîöåññ äàëüøå, ïîëó÷àåì, ÷òî ñóùåñòâóþò α4, . . . , αn−sr−r+1

òàêèå, ÷òî λ(z0pβ1
, vβ1

) 6 0 äëÿ âñåõ p = α4, . . . , αn−sr−r+1. Èç ðåçóëüòàòîâ ðàáîòû [2℄ ñëåäóåò, ÷òî

óáåãàþùèé Eβ1
óêëîíÿåòñÿ îò âñòðå÷è ñ ïðåñëåäîâàòåëÿìè Pl äëÿ âñåõ l ∈ {α1, . . . , αn−sr−r+1}.

Ñëåäîâàòåëüíî, óáåãàþùèé Eβ1
óêëîíÿåòñÿ îò r-êðàòíîé ïîèìêè ïðåñëåäîâàòåëÿìè Pl, l ∈ N.

Âîçüìåì äàëåå M2 = M1 \ {β1} ∪ {q − s+ 1}. Ïîëó÷èì, ÷òî íàéäåòñÿ óáåãàþùèé Eβ2
, êîòîðûé

óêëîíÿåòñÿ îò r-êðàòíîé ïîèìêè ïðåñëåäîâàòåëÿìè Pl, l ∈ N. Ïðîäîëæàÿ ýòîò ïðîöåññ äàëåå,

ïîëó÷àåì, ÷òî íàéäóòñÿ óáåãàþùèå Eβ3
, . . . , Em−(q−s)+1, êàæäûé èç êîòîðûõ óêëîíÿåòñÿ îò

r-êðàòíîé ïîèìêè ïðåñëåäîâàòåëÿìè Pl, l ∈ N.

Òàêèì îáðàçîì, ãðóïïà ïðåñëåäîâàòåëåé Pl, l ∈ N , ìîæåò îñóùåñòâèòü r-êðàòíóþ ïîèìêó

íå áîëåå (q − s) − 1 óáåãàþùåãî. Îñòàâøèåñÿ ïðåñëåäîâàòåëè Pl, l ∈ I \N , |I \N | = sr, ìîãóò

îñóùåñòâèòü r-êðàòíóþ ïîèìêó íå áîëåå s óáåãàþùèõ. Ñëåäîâàòåëüíî, âñå ïðåñëåäîâàòåëè Pi,

i ∈ I, îñóùåñòâëÿþò r-êðàòíóþ ïîèìêó íå áîëåå (q − s)− 1 + s = q − 1 óáåãàþùèõ. Òåì ñàìûì

íåîáõîäèìîñòü äîêàçàíà.

Ñëåäñòâèå 2. Ïóñòü V� ñòðîãî âûïóêëûé êîìïàêò ñ ãëàäêîé ãðàíèöåé. Â èãðå Γ(n,m)
ïðîèñõîäèò r-êðàòíàÿ ïîèìêà íå ìåíåå q óáåãàþùèõ òîãäà è òîëüêî òãäà, êîãäà äëÿ êàæäîãî

s ∈ {0, . . . , q − 1} âûïîëíåíî ñëåäóþùåå óñëîâèå: äëÿ ëþáîãî ìíîæåñòâà N ⊂ I, |N | = n − sr,

ñóùåñòâóåò ìíîæåñòâî M ⊂ J, |M | = q − s, ÷òî

0 ∈
⋂

Λ∈ΩN (n−r+1)

Intco{z0αβ , α ∈ Λ}

äëÿ âñåõ β ∈ M.
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In the �nite-dimensional Eu
lidean spa
e, the problem of a group of pursuers pursuing a group of evaders is


onsidered, whi
h is des
ribed by the system

żij = ui − vj , ui, vj ∈ V.

The set of admissible 
ontrols is a 
onvex 
ompa
t, and the target's sets are the origin of 
oordinates. The

aim of the group of pursuers is to 
arry out an r-fold 
apture of at least q evaders. Additionally, it is assumed
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that the evaders use program strategies and that ea
h pursuer 
an 
at
h no more than one evader. We obtain

ne
essary and su�
ient 
onditions for the solvability of the pursuit problem. For the proof we use the Hall

theorem on the system of various representatives.
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