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ËÈÖ Â ÊËÀÑÑÅ ÏÎÇÈÖÈÎÍÍÛÕ ÑÒÐÀÒÅÃÈÉ
Ââîäèòñÿ íîâîå ïîíÿòèå ðåøåíèÿ â äèôôåðåíöèàëüíûõ èãðàõ ñî ìíîãèìè ó÷àñò-
íèêàìè.

Êëþ÷åâûå ñëîâà: äèôôåðåíöèàëüíàÿ èãðà, ïîçèöèîííûå ñòðàòåãèè.

Ðàññìàòðèâàåòñÿ äèôôåðåíöèàëüíàÿ èãðà, îïèñûâàåìàÿ ñèñòåìîé âèäà

ẋ = A(t)x +
k∑

i=1

ui, ui ∈ Pi,

ãäå x ∈ Rn, Pi � âûïóêëûå êîìïàêòû Rn, i ∈ K = {1, . . . , k}. Ìîìåíò T
îêîí÷àíèÿ èãðû ôèêñèðîâàí, à ôóíêöèÿ ïëàòû i -ãî èãðîêà èìååò âèä

Ii

[
U1, . . . Uk

]
= ϕi(x(T )),

ãäå ôóíêöèè ϕi ÿâëÿþòñÿ äîñòàòî÷íî ãëàäêèìè. Â êà÷åñòâå ïðèíöèïà ðà-
öèîíàëüíîãî ïîâåäåíèÿ èãðîêîâ â èãðå ïðåäëàãàåòñÿ ïðèíöèï êîìïðîìèñ-
ñà. Ñìûñë åãî ñîñòîèò â òîì, ÷òî äëÿ çàäàííûõ çíà÷åíèé êîìïðîìèññíûõ
îöåíîê ñòðîèòñÿ íàáîð ñòðàòåãèé âñåõ èãðîêîâ, êîòîðûé îáåñïå÷èâàåò ðå-
çóëüòàò èãðû äëÿ êàæäîãî èãðîêà íå ¾õóæå¿ åãî âåðõíåé êîìïðîìèññíîé
îöåíêè, à ëþáîìó ¾èãðîêó-óêëîíèñòó¿ íå ïîçâîëÿåò ïîëó÷èòü çíà÷åíèå
ïëàòû ¾ëó÷øå¿ åãî íèæíåé êîìïðîìèññíîé îöåíêè.

Äëÿ èãðû â íîðìàëüíîé ôîðìå Γ =
{

K, {Ui}i∈K , {Ii}i∈K

}
ââåäåì ïî-

íÿòèå êîìïðîìèññíîãî íàáîðà ñòðàòåãèé âñåõ èãðîêîâ.

Î ï ð å ä å ë å í è å 1. Ïóñòü S∗ = (S1∗, . . . , Sk∗), S∗ = (S∗1 , . . . , S∗k),
Si∗ 6 S∗i , i ∈ K. Ñèòóàöèÿ W c = (U c

1 , . . . , U c
k) íàçûâàåòñÿ êîìïðîìèññ-

íîé îòíîñèòåëüíî âåêòîðîâ S∗, S∗, åñëè äëÿ âñåõ i ∈ K âûïîëíÿþòñÿ
íåðàâåíñòâà

Si∗ 6 min
Ui

Ii(U c
1 , . . . , Ui, . . . U

c
k) 6 Ii(U c

1 , . . . , U c
i , . . . U c

k) 6 S∗i .

Â ïðåäïîëîæåíèè, ÷òî äëÿ ëþáîãî âåêòîðà s ∈ Rn è âñåõ íîìåðîâ i ∈ K
âûïîëíåíî íåðàâåíñòâî

min
u1∈P1

(s, u1) + · · ·+ min
ui∈Pi

(s, ui) + · · ·+ min
uk∈Pk

(s, uk) 6 0,
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ïîñòðîèì êîìïðîìèññíûé íàáîð ñòðàòåãèé âñåõ èãðîêîâ â ðàññìàòðèâàå-
ìîé ëèíåéíîé äèôôåðåíöèàëüíîé èãðå íåñêîëüêèõ ëèö.

Ïóñòü M � âûïóêëîå è êîìïàêòíîå ìíîæåñòâî. Ïîëàãàåì
Si = max

x∈M
ϕi(x), si = min

x∈M
ϕi(x), i ∈ K, (1)

ε(t, x) = max
{
0,max
|l|=1

[−max
p∈M

(p, l) + (X(T, t)x, l)
]}

, (2)

W = {(t, x) : ε(t, x) 6 0, t 6 T}, Wε = {(t, x) : ε(t, x) > 0, t 6 T},
ãäå X(T, t) � ìàòðèöà Êîøè ñèñòåìû ẋ = A(t)x.

Ëåììà 1. Äëÿ âñåõ (t, x) ∈ Wε ìàêñèìóì â (2) äîñòèãàåòñÿ íà åäèí-
ñòâåííîì âåêòîðå l0(t, x).

Ëåììà 2. Ôóíêöèÿ ε ÿâëÿåòñÿ íåïðåðûâíî äèôôåðåíöèðóåìîé ôóíê-
öèåé â îáëàñòè Wε, è åå ÷àñòíûå ïðîèçâîäíûå âû÷èñëÿþòñÿ ïî ôîðìó-
ëàì

∂ε

∂x
(t, x) = XT (T, t)l0(t, x) = s(t, x),

∂ε

∂t
(t, x) = −(XT (T, t)A(t)x, l0(t, x)).

Íàáîð ñòðàòåãèé U c
1 , . . . , U c

k îïðåäåëèì ñîîòíîøåíèåì

U c
i (t, x) =

{
ue

i (t, x), (t, x) ∈ Wε;
ui ∈ Pi, (t, x) /∈ Wε,

(3)

ãäå ui � ïðîèçâîëüíûé âåêòîð Pi, à ue
i (t, x) óäîâëåòâîðÿåò óñëîâèþ

(s(t, x), A(t)ue
i (t, x)) = max

ui∈Pi

(s(t, x), A(t)ui), i ∈ K, (t, x) ∈ Wε.

Òåîðåìà 1. Íàáîð ñòðàòåãèé (3) ÿâëÿåòñÿ êîìïðîìèññíûì îòíîñè-
òåëüíî îöåíîê (1) äëÿ ëþáîé íà÷àëüíîé ïîçèöèè èç ìíîæåñòâà W.
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About one di�erential game with many participants in a class of positional
strategies

A new concept of solution of di�erential games with many participants is introduced.
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