
dx
dt6

�-

?

ÄÈÔÔÅÐÅÍÖÈÀËÜÍÛÅ ÓÐÀÂÍÅÍÈß
È

ÏÐÎÖÅÑÑÛ ÓÏÐÀÂËÅÍÈß
N. 2, 2022

Ýëåêòðîííûé æóðíàë,
ðåã. Ýë. N ÔÑ77-39410 îò 15.04.2010

ISSN 1817-2172

http://di�journal.spbu.ru/
e-mail: jodi�@mail.ru

Äèôôåðåíöèàëüíî-ðàçíîñòíûå óðàâíåíèÿ
Îïòèìàëüíîå óïðàâëåíèå

Î çàäà÷å ïðåñëåäîâàíèÿ äëÿ êâàçèëèíåéíîé äèôôåðåíöèàëüíîé

èãðû íåéòðàëüíîãî òèïà

Ìóõñèíîâ Å.Ì.

Òàäæèêñêèé Ãîñóäàðñòâåííûé Óíèâåðñèòåò Ïðàâà, Áèçíåñà è Ïîëèòèêè
yodgor.mukhsinov@gmail.com

Àííîòàöèÿ. Â îáëàñòè òåîðèè äèôôåðåíöèàëüíûõ èãð, êîãäà èãðà ïðîèñ-
õîäèò â êîíå÷íîìåðíîì ïðîñòðàíñòâå, ôóíäàìåíòàëüíûå ðàáîòû âûïîëíèëè
àêàäåìèêè Ë. Ñ. Ïîíòðÿãèí è Í. Í. Êðàñîâñêèé. Â ðàáîòàõ Í. Í. Êðàñîâ-
ñêîãî è åãî ñîòðóäíèêîâ èññëåäóþòñÿ ïîçèöèîííûå äèôôåðåíöèàëüíûå èãðû.
À â ïîäõîäå Ë. Ñ. Ïîíòðÿãèíà è åãî ñîòðóäíèêîâ äèôôåðåíöèàëüíàÿ èãðà
ðàññìàòðèâàåòñÿ îòäåëüíî ñ òî÷êè çðåíèÿ ïðåñëåäóþùåãî è ñ òî÷êè çðåíèÿ
óáåãàþùåãî, ÷òî íåèçáåæíî ñâÿçûâàåò äèôôåðåíöèàëüíóþ èãðó ñ äâóìÿ ðàç-
ëè÷íûìè çàäà÷àìè. Â äàííîé ðàáîòå â áàíàõîâîì ïðîñòðàíñòâå ðàññìàòðè-
âàåòñÿ çàäà÷à ïðåñëåäîâàíèÿ â ñìûñëå Ë. Ñ. Ïîíòðÿãèíà äëÿ êâàçèëèíåéíîé
äèôôåðåíöèàëüíîé èãðû íåéòðàëüíîãî òèïà. Äîêàçàíû äâå òåîðåìû î äîñòà-
òî÷íûõ óñëîâèÿõ ðàçðåøèìîñòè çàäà÷è ïðåñëåäîâàíèÿ. Äëÿ îäíîãî ïðèìåðà
èññëåäîâàíà ëèíåéíàÿ äèôôåðåíöèàëüíàÿ èãðà, îïèñûâàåìàÿ äèôôåðåíöè-
àëüíûì óðàâíåíèåì íåéòðàëüíîãî òèïà. Íàéäåíû äîñòàòî÷íûå óñëîâèÿ, îáåñ-
ïå÷èâàþùèå ðàçðåøèìîñòü çàäà÷è ïðåñëåäîâàíèÿ.

Êëþ÷åâûå ñëîâà: äèôôåðåíöèàëüíàÿ èãðà íåéòðàëüíîãî òèïà, áàíàõîâî
ïðîñòðàíñòâî, çàäà÷à ïðåñëåäîâàíèÿ, âðåìÿ ïðåñëåäîâàíèÿ.
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1 Ââåäåíèå. Ïîñòàíîâêà çàäà÷è ïðåñëåäîâàíèÿ

Ðàçëè÷íûå çàäà÷è èç âîåííîé ñôåðû, ýêîíîìèêè è åñòåñòâåííûõ íàóê
â óñëîâèÿõ êîíôëèêòà èëè íåîïðåäåëåííîñòè ñâîäÿòñÿ ê äèôôåðåíöèàëü-
íûì èãðàì. Â îáëàñòè òåîðèè äèôôåðåíöèàëüíûõ èãð, êîãäà äèíàìèêà èãðû
îïèñûâàåòñÿ îáûêíîâåííûì äèôôåðåíöèàëüíûì óðàâíåíèåì, îñíîâîïîëîãà-
þùèå ðàáîòû âûïîëíåíû àêàäåìèêè Ë. Ñ. Ïîíòðÿãèí (ñì. íàïðèìåð [1]) è
Í. Í. Êðàñîâñêèé (ñì. íàïðèìåð [2]). Â äàëüíåéøåì íà ïðàêòèêå âîçíèê-
ëà íåîáõîäèìîñòü â ìîäåëèðîâàíèè èãð ïðåñëåäîâàíèÿ äèôôåðåíöèàëüíî-
ðàçíîñòíûìè óðàâíåíèÿìè, â êîòîðûõ ó÷èòûâàåòñÿ ïðåäèñòîðèÿ ñîñòîÿíèÿ
ñèñòåìû, ÷òî ïîçâîëÿåò áîëåå àäåêâàòíî îòîáðàæàòü äèíàìèêó èãðû. Äèôôå-
ðåíöèàëüíûì èãðàì ïðåñëåäîâàíèÿ, êîãäà äèíàìèêà èãðû îïèñûâàåòñÿ îáûê-
íîâåííûì äèôôåðåíöèàëüíûì óðàâíåíèåì èëè óðàâíåíèåì ñ çàïàçäûâàþ-
ùèì àðãóìåíòîì, ïîñâÿùåíû ìíîãî ðàáîò. À âîò ðåçóëüòàòû, ïîëó÷åííûå â
òåîðèè äèôôåðåíöèàëüíûõ èãð ïðåñëåäîâàíèÿ, êîãäà äèíàìèêà èãðû îïèñû-
âàåòñÿ ôóíêöèîíàëüíî � äèôôåðåíöèàëüíûì óðàâíåíèåì íåéòðàëüíîãî òè-
ïà, ÿâëÿþòñÿ ãîðàçäî ñêðîìíûìè. Íàïðèìåð, â ðàáîòàõ [3, 4] èññëåäîâàíà
ïîçèöèîííàÿ äèôôåðåíöèàëüíàÿ èãðà, à â ðàáîòàõ [5, 6] èññëåäîâàíà ëèíåé-
íàÿ äèôôåðåíöèàëüíàÿ èãðà ïðåñëåäîâàíèÿ íåéòðàëüíîãî òèïà ñ ëèíåéíûì
îãðàíè÷åííûì îïåðàòîðîì â êîíå÷íîìåðíîì ïðîñòðàíñòâå.

Â äàííîé ðàáîòå èññëåäóåòñÿ ðàçðåøèìîñòü çàäà÷è ïðåñëåäîâàíèÿ â ñìûñ-
ëå Ë. Ñ. Ïîíòðÿãèíà äëÿ êâàçèëèíåéíîé äèôôåðåíöèàëüíîé èãðû â áàíàõî-
âîì ïðîñòðàíñòâå, êîãäà äèíàìèêà èãðû îïèñûâàåòñÿ ôóíêöèîíàëüíî � äèô-
ôåðåíöèàëüíûì óðàâíåíèåì íåéòðàëüíîãî òèïà â ôîðìå Äæ. Õåéëà ([7], ñ. 43)
ñ ëèíåéíûì çàìêíóòûì îïåðàòîðîì. Èñïîëüçóÿ èäåè ïåðâîãî ïðÿìîãî ìåòîäà
Ë. Ñ. Ïîíòðÿãèíà [1], ìåòîäà ïðåñëåäîâàíèÿ Í. Ñàòèìîâà [8] è ëåììó î ñóùå-
ñòâîâàíèè èçìåðèìîãî ñåëåêòîðà ó íåÿâíî çàäàííîãî îòîáðàæåíèÿ äîêàçàíû
òåîðåìû î âîçìîæíîñòè çàâåðøåíèÿ ïðåñëåäîâàíèÿ è îïèñàíû ìíîæåñòâî íà-
÷àëüíûõ ïîëîæåíèé, èç êîòîðûõ ðàçðåøèìà çàäà÷à ïðåñëåäîâàíèÿ.

Äàëåå, íàì ïîíàäîáèòñÿ íåêîòîðûå ïîíÿòèÿ è ëåììû èç òåîðèè ìíîãî-
çíà÷íûõ îòîáðàæåíèé [9, 10, 11, 12].

ÏóñòüE−ñåïàðàáåëüíîå áàíàõîâî ïðîñòðàíñòâî, 2E- ìíîæåñòâî âñåõ íåïó-
ñòûõ çàìêíóòûõ ïîäìíîæåñòâ E, B− σ - àëãåáðà áîðåëåâñêèõ ïîäìíîæåñòâ
E, S − σ - àëãåáðà èçìåðèìûõ ïî Ëåáåãó ïîäìíîæåñòâ [0, ∞) , S

⊗
B− σ -

àëãåáðà, ïîðîæäåííàÿ ìíîæåñòâàìè A×B ⊂ [0,∞)×E, ãäå A ∈ S, B ∈ B.
Îòîáðàæåíèå ϕ : [0,∞)→ E íàçûâàåòñÿ (S,B) � èçìåðèìûì, åñëè èç B ∈ B

ñëåäóåò, ÷òî ϕ−1 (B) ∈ S. Ìíîãîçíà÷íîå îòîáðàæåíèå P : [0,∞)→ 2E íàçûâà-
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åòñÿ (S,B) � èçìåðèìûì, åñëè ìíîæåñòâî P− (C) = {t ∈ [0,∞) : P (t)∩C 6= ∅}
èçìåðèìî ïî Ëåáåãó äëÿ êàæäîãî çàìêíóòîãî ìíîæåñòâà C ⊂ E. Â äàëüíåé-
øåì, ìû âìåñòî "(S,B) � èçìåðèìîå îòîáðàæåíèå" áóäåì ïèñàòü ïðîñòî "èç-
ìåðèìîå îòîáðàæåíèå". Îòîáðàæåíèå y : [0,∞)→ E, îáëàäàþùåå ñâîéñòâîì
y (t) ∈ P (t) äëÿ êàæäîãî t ∈ P−(C), íàçûâàåòñÿ ñåëåêòîðîì îòîáðàæåíèÿ
P . Îòîáðàæåíèå P : [0,∞] → 2E íàçûâàåòñÿ çàìêíóòûì (ñåêâåíöèàëüíî çà-
ìêíóòûì), åñëè åå ãðàôèê Γ (P ) = {(t, y) ∈ [0,∞] × E : y ∈ P (t)} ÿâëÿåòñÿ
çàìêíóòûì (ñîîòâåòñòâåííî ñåêâåíöèàëüíî çàìêíóòûì) ìíîæåñòâîì â áàíà-
õîâîì ïðîñòðàíñòâå [0,∞]×E. Çäåñü ñåêâåíöèàëüíàÿ çàìêíóòîñòü ìíîæåñòâà
Γ(P ) ïîíèìàåòñÿ â òîì ñìûñëå, ÷òî åñëè ïðîèçâîëüíûå ïîñëåäîâàòåëüíîñòè
tn ∈ [0,∞] è xn ∈ P (tn) òàêèå, ÷òî

lim
n→∞

tn = t è lim
n→∞

xn = x, òî t ∈ [0,∞] è x ∈ P (t).

Ëåãêî âèäíî, ÷òî èç çàìêíóòîñòè îòîáðàæåíèÿ ñëåäóåò åãî ñåêâåíöèàëüíàÿ
çàìêíóòîñòü.

Èç ([9], c. 219-221) âûòåêàåò ñëåäóþùàÿ

Ëåììà 1 (î ñóùåñòâîâàíèè èçìåðèìîãî ñåëåêòîðà). Åñëè îòîáðàæåíèå P :
[0,∞)→ 2E èçìåðèìî, òî ó íåãî ñóùåñòâóåò èçìåðèìûé ñåëåêòîð.

Â äàëüíåéøåì, X, Y - ñåïàðàáåëüíûå áàíàõîâû ïðîñòðàíñòâà, Z - áàíà-
õîâî ïðîñòðàíñòâî, U([0,∞) , Z) � ìíîæåñòâî âñåõ èçìåðèìûõ îòîáðàæåíèé,
äåéñòâóþùèõ èç [0,∞) â Z. Òîãäà, â ñèëó ëåììû 1 èç ðàáîòû ([10], c. 56)
âûòåêàåò ñëåäóþùàÿ âàæíàÿ

Ëåììà 2 (î ñóùåñòâîâàíèè èçìåðèìîãî ñåëåêòîðà ó íåÿâíî çàäàííîãî îòîá-
ðàæåíèÿ). Ïóñòü Y -ñåïàðàáåëüíîå áàíàõîâî ïðîñòðàíñòâî, îòîáðàæåíèÿ
P : [0,∞) → 2Y è ϕ : [0,∞) → X èçìåðèìû, à îòîáðàæåíèå g : Y × Z ×
[0, ∞)→ X ëîêàëüíî ðàâíîìåðíî íåïðåðûâíî ïî (u, v) ∈ Y ×Z è èçìåðèìî
ïî t ∈ [0, ∞). Åñëè äëÿ ëþáûõ v (·) ∈ U([0,∞) , Z) è ïî÷òè âñåõ t ∈ [0,∞)
èìååò ìåñòî âêëþ÷åíèå

ϕ (t) ∈ g (P (t) , v (t) , t) ,

òî îòîáðàæåíèå t → {u ∈ P (t) : ϕ (t) = g (u, v (t) , t)} çàìêíóòîçíà÷-
íî, èçìåðèìî è èìååò èçìåðèìûé ñåëåêòîð, òî åñòü ñóùåñòâóåò èçìå-
ðèìîå îòîáðàæåíèå u (·) : [0,∞) → Y òàêîå, ÷òî u (t) ∈ P (t) è ϕ (t) =
g (u (t) , v (t) , t) äëÿ ïî÷òè âñåõ t ∈ [0, ∞).

Çàìå÷àíèå 1. Â ñèëó ([11], ñ. 86) çàêëþ÷åíèå ëåììû 2 âåðíî è â òîì ñëó-
÷àå, êîãäà â óñëîâèÿõ ëåììû âìåñòî ëîêàëüíî ðàâíîìåðíî íåïðåðûâíîñòè
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îòîáðàæåíèè g : Y × Z × [0, ∞) → Xïî (u, v) òðåáóåòñÿ íåïðåðûâíîñòü
ïî (u, v) è ñåïàðàáåëüíîñòü áàíàõîâî ïðîñòðàíñòâà X.

Â äàííîé ðàáîòå êâàçèëèíåéíàÿ äèôôåðåíöèàëüíàÿ èãðà îïèñûâàåòñÿ
äèôôåðåíöèàëüíûì óðàâíåíèåì íåéòðàëüíîãî òèïà

ẋ(t)− Cẋ(t− h) = Ax (t) +Bx (t− h) + F (u (t) , v (t) , t) (1)

è çàìêíóòûì òåðìèíàëüíûì ìíîæåñòâîì M ⊂ X, ãäå çàêàí÷èâàåòñÿ èãðà.

Â èãðå (1) t ≥ 0, h > 0, x (t) ∈ X, u(·) ∈ U([0,∞), Y )− óïðàâëåíèÿ
ïðåñëåäîâàíèÿ, v (·) ∈ U ([0,∞) , Z)− óïðàâëåíèÿ óáåãàíèÿ, C : X → X, B :
X → X− ëèíåéíûå îãðàíè÷åííûå îïåðàòîðû, à ëèíåéíûé çàìêíóòûé îïåðà-
òîð À : D → X èìåþùèé ïëîòíóþ â Õ îáëàñòü îïðåäåëåíèÿD, ÿâëÿåòñÿ ïðî-
èçâîäÿùèì îïåðàòîðîì ñèëüíî íåïðåðûâíîé ïîëóãðóïïû ([13], ñ. 208) . Èñ-
ïîëüçóÿ ýòó ïîëóãðóïïó, ìîæíî ïîñòðîèòü ôóíäàìåíòàëüíîå ðåøåíèå Φ (t),
äëÿ êîòîðîãî ñïðàâåäëèâî ðàâåíñòâî

Φ̇(t)− CΦ̇(t− h) = AΦ (t) +BΦ (t− h) (2)

è Φ (0) = I− åäèíè÷íûé îïåðàòîð, à Φ (t) = 0 ïðè t < 0.

Èçâåñòíî ([14], ñ. 268), ÷òî îäíîðîäíàÿ çàäà÷à Êîøè (1) ñ íà÷àëüíûì
ïîëîæåíèåì

x(s) = ϕ(s), −h ≤ s ≤ 0, (3)

ãäå ϕ(·)− àáñîëþòíî íåïðåðûâíàÿ ôóíêöèÿ, èìååò åäèíñòâåííîå àáñîëþòíî
íåïðåðûâíîå ðåøåíèå. Ïîýòîìó, ñëåäóÿ À.Ôðèäìàíó ([15], ñ. 95) è Þ. Ñ. Îñè-
ïîâó ([16], ñ. 1314) äàäèì ñëåäóþùåå

Îïðåäåëåíèå 1. Åñëè îòîáðàæåíèe t → F (u(t), v(t), t) ëîêàëüíî èíòåãðè-
ðóåìî, òî ðåøåíèåì çàäà÷è Êîøè (1) ñ íà÷àëüíûì ïîëîæåíèåì (3) è ñîîò-
âåòñòâóþùèì óïðàâëåíèåì u(·), v(·) áóäåì íàçûâàòü îòîáðàæåíèe

x (t) = [Φ (t)− Φ (t− h)C]ϕ (0) +

∫ 0

−h
Φ (t− s− h) [Bϕ (s) + Cϕ̇ (s)] ds+

+

∫ t

0

Φ (t− s)F (u (s) , v (s) , s) ds, (4)

ãäå èíòåãðàë ïîíèìàåòñÿ â ñìûñëå Áîõíåðà ([17], ñ. 93).

Â äàëüíåéøåì ïðåäïîëàãàåì, ÷òî îòîáðàæåíèå F : Y × Z × [0,∞)→ X
èçìåðèìî ïî t ∈ [0,∞) è íåïðåðûâíî ïî (u, v) ∈ Y ×Z è ñóùåñòâóåò ëîêàëüíî
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ñóììèðóåìàÿ ôóíêöèÿ ξ : [0,∞) → [0,∞) òàêàÿ, ÷òî ïðè ëþáûõ u ∈ Y, v ∈
Z, t ∈ [0,∞) èìååò ìåñòî íåðàâåíñòâî ||F (u, v, t)|| ≤ ξ(t). Ýòî ïðåäïîëîæåíèå
îáåñïå÷èâàåò ëîêàëüíî èíòåãðèðóåìîñòü îòîáðàæåíèè t → F (u(t), v(t), t) ïî
Áîõíåðó.

Äëÿ èãðû (1) äàäèì ñëåäóþùåå îïðåäåëåíèå è çàäà÷ó ïðåñëåäîâàíèÿ â
ñìûñëå Ë. Ñ. Ïîíòðÿãèíà.

Îïðåäåëåíèå 2. Â èãðå (1) èç íà÷àëüíîãî ïîëîæåíèÿ ϕ (s) , −h ≤ s ≤
0, ϕ (0) ∈ X\M âîçìîæíî çàâåðøåíèå ïðåñëåäîâàíèÿ, åñëè ñóùåñòâó-
åò ÷èñëî T = T (ϕ) ≥ 0 òàêîå, ÷òî äëÿ ëþáîãî èçìåðèìîãî îòîáðàæå-
íèÿ v(·) ∈ U ([0, T ] , Z) â êàæäûé ìîìåíò t ∈ [0, T ] , çíàÿ óðàâíåíèå
(1) è çíà÷åíèÿ v (t) è x (s) , 0 ≤ s ≤ t, ìîæíî âûáðàòü çíà÷åíèå u(t)
òàêèì îáðàçîì, ÷òî u (·) ∈ U ([0, T ] , Y ) è x(T1) ∈ M ïðè íåêîòîðîì
T1 ∈ [0, T ] , ãäå x (·)−ðåøåíèå çàäà÷è (1) ñ íà÷àëüíûì ïîëîæåíèåì (3),
ñîîòâåòñòâóþùåå óïðàâëåíèÿì u (·) è v (·). Ïðè ýòîì ÷èñëî T = T (ϕ) íà-
çûâàåòñÿ ãàðàíòèðîâàííûì âðåìåíåì ïðåñëåäîâàíèÿ.

Çàäà÷à ïðåñëåäîâàíèÿ. Íàéòè ìíîæåñòâî íà÷àëüíûõ ïîëîæåíèé, èç êîòî-
ðûõ â èãðå (1) âîçìîæíî çàâåðøåíèå ïðåñëåäîâàíèÿ.

2 Îñíîâíûå ðåçóëüòàòû

Â äàëüíåéøåì, ñëåäóÿ ([12], ñ. 206), ââåäåì ïîíÿòèå èíòåãðàëà îò ìíîãî-
çíà÷íîãî îòîáðàæåíèÿ P : [0,∞)→ 2X . Ïî îïðåäåëåíèþ∫ t

0

P (s) ds =

{∫ t

0

p (s) ds : p (·) ∈ B
}
,

ãäå B � ìíîæåñòâî ëîêàëüíî íà [0,∞) èíòåãðèðóåìûõ ïî Áîõíåðó ñåëåêòîðîâ
îòîáðàæåíèÿ P . Ïðè ýòîì, åñëè B = ∅, òî

∫ t
0 P (s) ds = ∅, à åñëè B 6= ∅ è

t = 0, òî
∫ t
0 P (s) ds = {0} .

Ñïðàâåäëèâà ñëåäóþùàÿ

Òåîðåìà 1. Ïóñòü âûïîëíåíû ñëåäóþùèå óñëîâèÿ:

1) íà÷àëüíîå ïîëîæåíèå ϕ (s) , −h ≤ s ≤ 0, ϕ (0) ∈ X\M òàêîå, ÷òî
ïðè íåêîòîðîì T ≥ 0 èìååò ìåñòî âêëþ÷åíèå

[Φ (T )− Φ (T − h)C]ϕ (0) +
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+

∫ 0

−h
Φ (T − s− h) [Bϕ (s) + Cϕ̇ (s)] ds ∈ W1 (T ) , (5)

ãäå

W1 (t) = M −
∫ t

0

⋂
v∈Z

Φ (t− s)F (Y, v, s)ds

ïðè t ∈ [0, T ];

2) ìíîãîçíà÷íîå îòîáðàæåíèe t→ W1(t), t ∈ [0, T ], ñåêâåíöèàëüíî çàìêíó-
òî.

Òîãäà èç íà÷àëüíîãî ïîëîæåíèÿ ϕ(·) âîçìîæ-
íî çàâåðøåíèå ïðåñëåäîâàíèÿ ñ ãàðàíòèðîâàííûì âðåìåíåì ïðåñëåäîâàíèÿ
T0 = min {t ∈ [0, T ] : äëÿ êîòîðûõ âûïîëíÿåòñÿ (5)}.

Äîêàçàòåëüñòâî. Â íà÷àëå, ïîêàæåì, ÷òî ìíîæåñòâî {t ∈ [0, T ] :
äëÿ êîòîðûõ âûïîëíÿåòñÿ (5)} çàìêíóòî. Äåéñòâèòåëüíî, ïóñòü tn ∈
[0, T ], limn→∞ tn = t è

z(tn) = [Φ (tn)− Φ (tn − h)C]ϕ (0) +

+

∫ 0

−h
Φ (tn − s− h) [Bϕ (s) + Cϕ̇ (s)] ds ∈ W1 (tn) .

Òîãäà, â ñèëó àáñîëþòíî íåïðåðûâíîñòè îòîáðàæåíèÿ t → z(t) èìååì:
limn→∞ z(tn) = z(t). À â ñèëó ñåêâåíöèàëüíîé çàìêíóòîñòè îòîáðàæåíèÿ
t → W1(t) èìååì âêëþ÷åíèå z(t) ∈ W1(t). Ïîýòîìó, ìíîæåñòâî {t ∈ [0, T ] :
äëÿ êîòîðûõ âûïîëíÿåòñÿ (5)} çàìêíóòî. Ñëåäîâàòåëüíî, â ñèëó (5) äëÿ T0
èìååì:

[Φ (T0)− Φ (T0 − h)C]ϕ (0) +

+

∫ 0

−h
Φ (T0 − s− h) [Bϕ (s) + Cϕ̇ (s)] ds ∈ W1 (T0) . (6)

Äàëåå, èç ñîîòíîøåíèÿ (6) âûòåêàåò ñóùåñòâîâàíèÿ òî÷êè m ∈ M è èí-
òåãðèðóåìîãî ñåëåêòîðà ω (·) îòîáðàæåíèè

s→
⋂
v∈Z Φ (t− s)F (Y, v, s) , s ∈ [0, T0], ÷òî èìååò ìåñòî ðàâåíñòâî

[Φ (T0)− Φ (T0 − h)C]ϕ (0) +

∫ 0

−h
Φ (T0 − s− h) [Bϕ (s) + Cϕ̇ (s)] ds =

= m−
∫ T0

0

ω(s)ds (7)
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Òàê êàê X, Y− ñåïàðàáåëüíûå áàíàõîâû ïðîñòðàíñòâà, îòîáðàæåíèe
(u, v, s) → F (u, v, s) íåïðåðûâíî ïî (u, v) è èçìåðèìî ïî t, a îòîáðàæå-

íèÿ s →
⋂
v∈Z

Φ (T0 − s)F (Y, v, s) è s → ω(s) èçìåðèìû, òî èç ñîîòíîøåíèÿ

ω (s) ∈
⋂
v∈Z Φ (T0 − s)F (Y, v, s) â ñèëó ëåììû 2 è çàìå÷àíèè 1 äëÿ ëþáîãî

èçìåðèìîãî óïðàâëåíèÿ óáåãàíèÿ v (·) ∈ U ([0, T0] , Z) íàéäåòñÿ òàêîå èçìåðè-
ìîå óïðàâëåíèå ïðåñëåäîâàíèÿ u (·) ∈ U ([0, T0] , Y ) , ÷òî

ω (s) = Φ (T0 − s)F (u (s) , v(s), s) (8)

äëÿ ïî÷òè âñåõ s ∈ [0, T0]. Ïîýòîìó äëÿ ðåøåíèÿ çàäà÷è (1), (3) ñîîòâåòñòâó-
þùåãî óïðàâëåíèÿì u (·) , v (·) íà îòðåçêå [0, T0] â ñèëó (4), (7) è (8) èìååì:

x (T0)) = [Φ (T0)− Φ (T0 − h)C]ϕ (0)+

∫ 0

−h
Φ (T0 − s− h) [Bϕ (s) + Cϕ̇ (s)] ds+

+

∫ T0

0

Φ (T0 − s)F (u (s) , v (s) , s) ds =

= m−
∫ T0

0

ω (s) ds+

∫ T0

0

Φ (T0 − s)F (u (s) , v(s), s) ds =

= m−
∫ T0

0

Φ (T0 − s)F (u (s) , v(s), s) ds+

+

∫ T0

0

Φ (T0 − s)F (u (s) , v(s), s) ds = m ∈M, ò.å. x(T0) ∈M.

Ñëåäîâàòåëüíî, èç íà÷àëüíîãî ïîëîæåíèÿ ϕ(·) âîçìîæíî çàâåðøåíèå ïðå-
ñëåäîâàíèÿ çà âðåìÿ T0. Ïðè ýòîì, èñõîäÿ èç èíôîðìàöèè î v(t) è ϕ(0) âû-
áîð èçìåðèìîãî óïðàâëåíèÿ u(t) îñóùåñòâëÿåòñÿ ïî ôîðìóëå (8). Åñëè ïðè
âûáîðå u(t) èñïîëüçîâàòü èíôîðìàöèþ î v(t) è x(s), 0 ≤ s ≤ t, òî âðåìÿ
ïðåñëåäîâàíèÿ áóäåò íå áîëåå ÷èñëà T0. Ïîýòîìó, èç íà÷àëüíîãî ïîëîæåíèÿ
ϕ(·) âîçìîæíî çàâåðøåíèÿ ïðåñëåäîâàíèÿ ñ ãàðàíòèðîâàííûì âðåìåíåì ïðå-
ñëåäîâàíèÿ T0.

Ñïðàâåäëèâà ñëåäóþùàÿ

Òåîðåìà 2. Ïóñòü âûïîëíåíû ñëåäóþùèå óñëîâèÿ:

1) òåðìèíàëüíîå ìíîæåñòâî Ì âûïóêëî è ïðè ëþáûõ v ∈ Z, s ∈ [0, T ]
ìíîæåñòâî Φ (T − s)F (Y, v, s) çàìêíóòî;
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2) íà÷àëüíîå ïîëîæåíèå ϕ (s) , −h ≤ s ≤ 0, ϕ (0) ∈ X\M òàêîå, ÷òî ïðè
íåêîòîðîì T ≥ 0 èìååò ìåñòî âêëþ÷åíèå

[Φ (T )− Φ (T − h)C]ϕ (0) +

+

∫ 0

−h
Φ (T − s− h) [Bϕ (s) + Cϕ̇ (s)] ds ∈ W2 (γ(·), T ) , (9)

ãäå

W2 (γ(·), T ) =


M, ïðè T = 0,∫ T
0

⋂
v∈Z [γ(s)M − Φ (T − s)F (Y, v, s)]ds, ïðè T > 0,

à èíòåãðèðóåìàÿ ôóíêöèÿ γ (·) : [0, T ]→ [0,∞) òàêàÿ, ÷òî
∫ T
0 γ (s) ds = 1;

3) ìíîãîçíà÷íîå îòîáðàæåíèe t → W2 (γ(·), t) , t ∈ [0, T ] ñåêâåíöèàëüíî çà-
ìêíóòî.

Òîãäà èç íà÷àëüíîãî ïîëîæåíèÿ ϕ(·) âîçìîæ-
íî çàâåðøåíèå ïðåñëåäîâàíèÿ ñ ãàðàíòèðîâàííûì âðåìåíåì ïðåñëåäîâàíèÿ
T0 = min {t ∈ [0, T ] : äëÿ êîòîðûõ âûïîëíÿåòñÿ (9)}.

Äîêàçàòåëüñòâî. Ðàññóæäàÿ êàê â òåîðåìå 1, èç ñåêâåíöèàëüíîé çàìêíóòî-
ñòè îòîáðàæåíèÿ t → W2(γ(·), t) è èç àáñîëþòíîé íåïðåðûâíîñòè îòîáðàæå-
íèÿ

t→ [Φ (t)− Φ (t− h)C]ϕ (0) +

∫ 0

−h
Φ (t− s− h) [Bϕ (s) + Cϕ̇ (s)] ds

ïîëó÷àåì, ÷òî ìíîæåñòâî {t ∈ [0, T ] : äëÿ êîòîðûõ âûïîëíÿåòñÿ (9)} çà-
ìêíóòî. Ïîýòîìó, â ñèëó (9) äëÿ T0 èìååì:

[Φ (T0)− Φ (T0 − h)C]ϕ (0) +

+

∫ 0

−h
Φ (T0 − s− h) [Bϕ (s) + Cϕ̇ (s)] ds ∈ W2 (γ(·), T0)) (10)

Äàëåå, â ñèëó (10) ñóùåñòâóåò òàêîé èíòåãðèðóåìûé ñåëåêòîð ω (·) îòîá-
ðàæåíèÿ

s→
⋂
v∈Z

[γ (s)M − Φ (T0 − s)F (Y, v, s)] , s ∈ [0, T0] ,

÷òî èìååò ìåñòî ðàâåíñòâî

[Φ (T0)− Φ (T0 − h)C]ϕ (0) +

∫ 0

−h
Φ (T0 − s− h) [Bϕ (s) + Cϕ̇ (s)] ds =
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=

∫ T0

0

ω (s) ds (11)

Ïóñòü âûáðàíî ïðîèçâîëüíîå óïðàâëåíèå óáåãàíèÿ v (·) ∈ U ([0, T0] , Z).
Òîãäà èìååì âêëþ÷åíèå

ω (s) ∈ γ (s)M − Φ (T0 − s)F (Y, v(s), s) , s ∈ [0, T0] è çàìêíóòîå ìíîæå-
ñòâî

Ï (s) = (ω (s) + Φ (T0 − s)F (Y, v (s) , s)) ∩ γ (s)M

íå ïóñòî. Èç èçìåðèìîñòè îòîáðàæåíèÿ s → Ï(s) â ñèëó ëåìì 1 è 2 ñó-
ùåñòâóåò èçìåðèìûé ñåëåêòîð p (s) ∈ Ï (s) , óïðàâëåíèÿ ïðåñëåäîâàíèÿ
u(·) ∈ U ([0, T0] , Y ) è èçìåðèìîå îòîáðàæåíèå m (·) : [0, T0] → M òà-
êèå,÷òî p (s) = ω (s) + Φ (T0 − s)F (u (s) , v (s) , s) = γ (s)m(s) äëÿ ïî÷òè
âñåõ s ∈ [0, T0] . Ñëåäîâàòåëüíî,

ω (s) = γ (s)m(s)− Φ (T0 − s)F (u (s) , v (s) , s) (12)

Ïîýòîìó, ó÷èòûâàÿ (11), (12), âûïóêëîñòü òåðìèíàëüíîãî ìíîæåñòâà è
ðàâåíñòâî ∫ T0

0

γ (s)Mds =

(∫ T0

0

γ(s)ds

)
M,

ãäå äàííîå ðàâåíñòâî èìååò ìåñòî äëÿ âûïóêëîãî ìíîæåñòâàM (íàïðèìåð [18]
ñòð. 271), äëÿ ðåøåíèÿ x (·) çàäà÷è (1), (3), ñîîòâåòñòâóþùåãî óïðàâëåíèÿì
u (·) , v (·) íà [0, T0] èìååì:

x (T0) = [Φ (T0)− Φ (T0 − h)C]ϕ (0)+

∫ 0

−h
Φ (T0 − s− h) [Bϕ (s) + Cϕ̇ (s)] ds+

+

∫ T0

0

Φ (T0 − s)F (u (s) , v (s) , s) ds =

=

∫ T0

0

ω (s) ds+

∫ T0

0

Φ (T0 − s)F (u (s) , v(s), s) ds =

=

∫ T0

0

(γ (s)m (s)− Φ (T0 − s)F (u (s) , v(s), s))ds+

+

∫ T0

0

Φ (T0 − s)F (u (s) , v(s), s) ds =

∫ T0

0

γ (s)m (s) ds ∈
∫ T0

0

γ (s)Mds =
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=

(∫ T0

0

γ (s) ds

)
M = M, ò.å. x (T0) ∈M.

Äàëåå, ðàññóæäàÿ êàê â òåîðåìå 1, ïðèõîäèì ê òîìó, ÷òî èç íà÷àëüíî-
ãî ïîëîæåíèÿ ϕ(·) âîçìîæíî çàâåðøåíèå ïðåñëåäîâàíèÿ ñ ãàðàíòèðîâàííûì
âðåìåíåì ïðåñëåäîâàíèÿ T0. Ïðè ýòîì, äëÿ ëþáîãî èçìåðèìîãî óïðàâëåíèÿ
óáåãàíèÿ v (·) ñîîòâåòñòâóþùåå èçìåðèìîå óïðàâëåíèå ïðåñëåäîâàíèÿ u(·) âû-
áèðàåòñÿ ïî ôîðìóëå (12).

Çàìå÷àíèå 2. Èç äîêàçàííûõ òåîðåì ñëåäóåò, ÷òî äëÿ ðàçðåøèìîñòè çàäà-
÷è ïðåñëåäîâàíèÿ íåîáõîäèìî íåêîòîðîå ïðåâîñõîäñòâî ïðåñëåäîâàòåëÿ íàä
óáåãàþùèì èãðîêîì. Âêëþ÷åíèå (5) è íå ïóñòîòà ìíîæåñòâà⋂

v∈Z

Φ (t− s)F (Y, v, s) , t ∈ [0, T ], s ∈ [0, t]

(ñîîòâåòñòâåííî âêëþ÷åíèå (9) è íå ïóñòîòà ìíîæåñòâà⋂
v∈Z

(γ(s)M − Φ (t− s)F (Y, v, s)), t ∈ [0, T ], s ∈ [0, t] )

â òåîðåìå 1 (ñîîòâåòñòâåííî â òåîðåìå 2) îáåñïå÷èâàþò ïðåâîñõîäñòâà
ïðåñëåäîâàòåëÿ.

Çàìå÷àíèå 3. Åñëè X � ãèëüáåðòîâî ïðîñòðàíñòâî, M = M0 + M1, ãäå
M1 ⊂M⊥

0 ,M
⊥
0 � îðòîãîíàëüíîå äîïîëíåíèå êM0 â X, π : X →M⊥

0 � îïåðàòîð
îðòîãîíàëüíîãî ïðîåêòèðîâàíèÿ èç X íà M0

⊥, òî òåîðåìà 1 (òåîðåìà 2)
âåðíà, êîãäà âûïîëíÿåòñÿ ñëåäóþùåå âêëþ÷åíèå

π [Φ (T )− Φ (T − h)C]ϕ (0) +

+

∫ 0

−h
πΦ (T − s− h) [Bϕ (s) + Cϕ̇ (s)] ds ∈ πW1 (T )

(ñîîòâåòñòâåííî ñëåäóþùåå âêëþ÷åíèå

π [Φ (T )− Φ (T − h)C]ϕ (0) +

+

∫ 0

−h
πΦ (T − s− h) [Bϕ (s) + Cϕ̇ (s)] ds ∈ πW2 (γ(·), T )).

Çàìå÷àíèå 4. Åñëè ìíîæåñòâî M âûïóêëî è ω ∈ W 1 (T ) òî ñóùåñòâóþò
òàêèå

m ∈M è ψ(s) ∈
⋂
v∈Z

Φ (T − s)F (Y, v, s),
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÷òî

ω = m−
∫ T

0

ψ (s) ds =

∫ T

0

[
1

T
m− ψ (s)

]
ds ∈

∈
∫ T

0

[
γ (·)M −

⋂
v∈Z

Φ (T − s)F (Y, v, s)

]
ds ⊂W2 (γ (·) , T ) ,

ò.å. W1 (T ) ⊂ W2 (γ (·) , T ) .

3 Ïðèìåð

Â ãèëüáåðòîâîì ïðîñòðàíñòâå E èññëåäóåì èãðó, êîòîðàÿ îïèñûâàåòñÿ ñè-
ñòåìîé äèôôåðåíöèàëüíûõ óðàâíåíèé íåéòðàëüíîãî òèïà{

ẋ (t)− ẋ (t− 1) = y (t− 1) + v

ẏ (t)− ẏ (t− 1) = −u
, t ≥ 0 (13)

ñ íà÷àëüíûì ïîëîæåíèåì ϕ (s) = (ϕ1 (s) , ϕ2(s)) = (xo, yo) , −1 ≤ s ≤ 0,

ãäå x ∈ E, y ∈ E,
v = v (t)− èçìåðèìîå óïðàâëåíèå óáåãàíèÿ, òàêîå ÷òî ‖v(t)‖ ≤ β,

u = u (t)− èçìåðèìîå óïðàâëåíèå ïðåñëåäîâàíèÿ, òàêîå ÷òî ‖u(t)‖ ≤ α, à

òåðìèíàëüíîå ìíîæåñòâî Ì èìååò âèä: M =
{(

x
y

)
: ‖x‖ ≤ l, l > 0

}
.

Åñëè

z =

(
x

y

)
, I =

(
I 0

0 I

)
, u =

(
0

u

)
, v =

(v
0

)
, B =

(
0 I

0 0

)
,

òî ðàññìàòðèâàåìàÿ èãðà â ïðîñòðàíñòâå X = E × E ïðèíèìàåò âèä

ż (t)− ż (t− 1) = Bz (t− 1)− u+ v, t ≥ 0, z0 =

(
xo

yo

)
, −1 ≤ s ≤ 0,

Ïóñòü

R(T ) = −α
3
T 3 +

1 + 4n

4
αT 2 − 2β + αn2 + αn

2
T + l,

n ≤ T ≤ n + 1, SR− øàð ðàäèóñà R ñ öåíòðîì â òî÷êå z = 0, à K∗−N =
= {c : c+N ⊂ K}− ãåîìåòðè÷åñêàÿ ðàçíîñòü. Òîãäà ñïðàâåäëèâû ñëåäóþùèå
ðåçóëüòàòû:
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1. Åñëè Ty0 ∈ SR(T ), òî èç òî÷êè z0 âîçìîæíî ïðåñëåäîâàíèå çà âðåìÿ

To = min{T ≥ 0 : ‖Ty0‖ ≤ R(T ), n ≤ T ≤ n+ 1}.

2. Åñëè α = β = 1, l = 20, n = 1, òî èç òî÷åê z0, ‖y0‖ = 1, ‖x0‖ > 20
âîçìîæíî ïðåñëåäîâàíèå çà âðåìÿ T0 = 1.

Äåéñòâèòåëüíî,

B2 =

(
0 I

0 0

)
·

(
0 I

0 0

)
=

(
0 0

0 0

)
è â ñèëó (2) èìååì:

Φ̇(t)− Φ̇(t− 1) = BΦ(t− 1).

Ñëåäîâàòåëüíî, êîãäà:

1. n = 0, 0 ≤ t ≤ 1, òî Φ̇(t) = Φ̇(t − 1) + BΦ(t − 1) = 0,Φ(t) − Φ(0) = 0,
Φ(t) = I;

2. n = 1, 1 ≤ t ≤ 2, òî Φ̇(t) = Φ̇(t−1) +BΦ(t−1) = B, Φ(t) = Φ(1) +B(t−
1) = I +B(t− 1);

3. n = 2, 2 ≤ t ≤ 3, òî Φ̇(t) = Φ̇(t − 1) + BΦ(t − 1) = (I + B(t − 2))′ +
B(I + B(t − 2)) = B + B + B2(t − 2) = 2B, Φ(t) = Φ(2) + 2B(t − 2) =
I +B + 2B(t− 2) = I + 2·1

2 ·B + 2B(t− 2).

Ïîýòîìó, ïî èíäóêöèè ìîæíî óòâåðæäàòü, ÷òî ôóíäàìåíòàëüíîå ðåøåíèå
èìååò âèä:

Φ(t) = I +
n(n− 1)

2
B + n ·B(t− n), n ≤ t ≤ n+ 1.

Äàëåå,

Φ(t) =

(
I 0

0 I

)
+
n(n− 1)

2

(
0 I

0 0

)
+n(t−n)

(
0 I

0 0

)
=

(
I n(t− n+1

2 )

0 I

)
,

Φ (t) zo = Φ (t)

(
xo

yo

)
=

=

(
I n(t− n+1

2 )

0 I

)(
xo

yo

)
=

(
xo + n(t− n+1

2 )yo

yo

)
,

πΦ (t) zo = xo + n(t− n+ 1

2
)yo, πM = {x : ‖x‖ ≤ l, l > 0} = Sl.
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Îïåðàòîð Φ(t− s) èìååò âèä:

Φ(t− s) =

(
I (n− s)(t− n+s+1

2 )

0 I

)
.

Ñëåäîâàòåëüíî,

Φ (t− s) zo =

(
xo + (n− s)(t− n+s+1

2 )yo

yo

)
,

πΦ (t− s) zo = xo + (n− s)(t− n+ s+ 1

2
)yo,

Φ (t− s)Y =

{(
I (n− s)(t− n+s+1

2 )

0 I

)
·

(
0

u

)
: ‖u‖ ≤ α

}
=

=

{(
(n− s)(t− n+s+1

2 )u

u

)
: ‖u‖ ≤ α

}
,

Φ (t− s)Z =

{(
v

0

)
: ‖v‖ ≤ β

}
,

πΦ (t− s)Y =

{
u : ‖u‖ ≤ (n− s)(t− n+ s+ 1

2
)α

}
= S(n−s)(t−n+s+1

2 )α,

πΦ (t− s)Z = Sβ.

Òîãäà, ó÷èòûâàÿ çàìå÷àíèå 3, ðàâåíñòâà Sα
∗
−Sβ = Sα−β è∫ t

0

[Sα(s) − Sβ(s)]ds = S∫ t

0
[α(s)+β(s)]ds

(íàïðèìåð [1], ñ.312�313) äëÿ èíòåãðàëà ñòîÿùåãî â ïðàâîé ÷àñòè (9) èìååì:∫ T

0

⋂
v

(γ(s)πM − π Φ(T − S)(Y − v))ds =

=

∫ T

0

[
Slγ(s) −

(
S(n−s)(T−n+s+1

2 )α
∗
−Sβ

)]
ds

=

∫ T

0

(
Slγ(s) − S(n−s)(T−n+s+1

2 )α−β

)
ds =

= S∫ T

0 (lγ(s)+(n−s)(T−n+s+1
2 )α−β)ds = SR(T ) −øàð ðàäèóñà R (T ) .
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Â ñèëó òîãî, ÷òî îòîáðàæåíèå t→ SR(t), t ∈ [0, T ], çàìêíóòî, òî îíî è ñåêâåí-
öèàëüíî çàìêíóòî.

Ñ äðóãîé ñòîðîíû,

π [Φ (T )− Φ (T − 1)] z0 +

∫ 0

−1
πΦ (T − s− 1) [Bz0 + Cż0] ds =

= x0 + n(T − n+ 1

2
)y0 − (x0 + (n− 1)(T − n+ 2

2
)y0)+

+

∫ 0

−1
πΦ(T − s− 1)

(
0 I

0 0

)(
xo

yo

)
ds = y0(nT −

n(n+ 1)

2
− (n− 1)T+

+
(n+ 2)(n− 1)

2
) +

∫ 0

−1
y0ds = y0(T − 1) + y0 = y0T.

Ïîýòîìó, â ñèëó òåîðåìû 2 è çàìå÷àíèè 3, èç òî÷êè z0 âîçìîæíî ïðåñëå-
äîâàíèå çà âðåìÿ

To = min{T ≥ 0 : ‖Ty0‖ ≤ R(T ), n ≤ T ≤ n+ 1},

åñëè øàð SR(T ) íå ïóñò. Â ñèëó òîãî, ÷òî R(0) = l > 0, òî ñóùåñòâóåò îòðåçîê
âðåìåíè [0,T1], ãäå R(T ) > 0, ò.å. øàð SR(T ) áóäåò íåïóñòûì.

Â ÷àñòíîñòè, êîãäà α = β = 1, l = 20, n = 1 èç íà÷àëüíûõ òî÷åê
z0, ||y0|| = 1, ‖x0‖ > l âîçìîæíî ïðåñëåäîâàíèå çà âðåìÿ

To = min{T : ‖Ty0‖ ≤ −
T 3

3
+

5

4
T 2 − 2T + 20, 1 ≤ T ≤ 2} =

= min{T : −T
3

3
+

5

4
T 2 − 3T + 20 ≥ 0, 1 ≤ T ≤ 2} = 1,

èáî

f(T ) = −T
3

3
+

5

4
T 2 − 3T + 20

óáûâàþùàÿ ôóíêöèÿ è f(T ) > 0 ïðè 0 ≤ T < τ ∈ (4, 5), ãäå f(τ) = 0.

4 Çàêëþ÷åíèå

Â íàñòîÿùåé ðàáîòå íàéäåíû ìíîæåñòâà íà÷àëüíûõ ïîëîæåíèé, èç êîòî-
ðûõ âîçìîæíî çàâåðøåíèå ïðåñëåäîâàíèÿ, êîãäà äèíàìèêà èãðû îïèñûâàåòñÿ
ôóíêöèîíàëüíî � äèôôåðåíöèàëüíûì óðàâíåíèåì íåéòðàëüíîãî òèïà â áà-
íàõîâîì ïðîñòðàíñòâå. Ïîëó÷åííûå ðåçóëüòàòû (òåîðåìû 1 è 2) îáîáùàþò:
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1. êîíå÷íîìåðíûå ðåçóëüòàòû ðàáîòû ([8], ñ. 2001), ãäå äèíàìèêà èãðû çà-
äàåòñÿ îáûêíîâåííûì ëèíåéíûì äèôôåðåíöèàëüíûì óðàâíåíèåì;

2. ðåçóëüòàòû ðàáîòû ([19], ñ.80), ãäå äèíàìèêà èãðû çàäàåòñÿ äèôôåðåí-
öèàëüíûì óðàâíåíèåì çàïàçäûâàþùåãî òèïà;

3. ðåçóëüòàòû ðàáîòû ([20], ñ. 111) ãäå äèíàìèêà èãðû çàäàåòñÿ äèôôåðåí-
öèàëüíûì óðàâíåíèåì íåéòðàëüíîãî òèïà.

Ðåçóëüòàòû äàííîé ðàáîòû ìîãóò áûòü èñïîëüçîâàíû â ìàòåìàòè÷åñêîé
òåîðèè óïðàâëÿåìûõ ïðîöåññîâ, ïðîòåêàþùèå â óñëîâèÿõ êîíôëèêòà èëè
íåîïðåäåëåííîñòè è ïðè ðåøåíèè èãðîâûõ çàäà÷ äèíàìèêà êîòîðûõ îïèñû-
âàåòñÿ ôóíêöèîíàëüíî�äèôôåðåíöèàëüíûìè óðàâíåíèÿìè â ïîäõîäÿùèõ áà-
íàõîâûõ ïðîñòðàíñòâàõ.
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On the pursuit problem for a quasilinear di�erential game of neutral

type

Mukhsinov E.M.
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Abstract In the �eld of the theory of di�erential games, when the game takes
place in a �nite-dimensional space, the fundamental work was carried out by
academicians L. S. Pontryagin and N. N. Krasovskiy. In the works of N. N.
Krasovskiy and his co-workers, positional di�erential games are investigated. In
the approach of L. S. Pontryagin and his co-workers, the di�erential game is
considered separately from the point of view of the pursuer and from the point of
view of the evader, which inevitably links the di�erential game with two di�erent
problems. In this paper, we consider the pursuit problem in the sense of L. S.
Pontryagin for a quasilinear di�erential game of neutral type in a Banach space.
Two theorems on su�cient conditions for the solvability of the pursuit problem
are proved. For one example, a linear di�erential game described by a di�erential
equation of neutral type is investigated. Su�cient conditions that ensure the
solvability of the pursuit problem are found.

Keywords: di�erential game of neutral type, Banach space, pursuit problem,
pursuit time.
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