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Íåõàé äâîì îïîíåíòàì A òà B, ÿêi äàëi çâóòüñÿ ãðàâöÿìè, â ìîìåíò
÷àñó t = 0 ñïiâñòàâëåíî íåçàëåæíi äèñêðåòíi âèïàäêîâi ðîçïîäiëè íà ïðî-
ñòîði Ω = {ω1, ω2, . . . , ωn}, n ≥ 2 (ìíîæèíà âiäâiäóâàíèõ ïîçèöié):

A ∼ p = (p1, . . . , pn), B ∼ r = (r1, . . . , rn).

Çðîçóìiëî, ùî âåêòîðè p, r ¹ ñòîõàñòè÷íèìè:

0 ≤ pi, ri ≤ 1,

n∑
i=1

pi =

n∑
i=1

ri = 1, i = 1, . . . , n.

Äàëi ïðèïóñêà¹ìî, ùî âîíè ¹ ðiçíèìè i íåîðòîãîíàëüíèìè, òîáòî â Rn
+

¨õ ñêàëÿðíèé äîáóòîê çàäîâîëüíÿ¹ óìîâó 0 < (p, r) < 1. Êîîðäèíàòè pi,
ri ìîæíà iíòåðïðåòóâàòè ÿê íåçàëåæíi éìîâiðíîñòi âëó÷àííÿ A, B â ωi.
Iíøèìè ñëîâàìè, âåëè÷èíè pi, ri õàðàêòåðèçóþòü âèïàäêîâi ïîäi¨ âiäâiäó-
âàííÿ ïîçèöi¨ ωi ãðàâöÿìè A òà B â ïî÷àòêîâèé ìîìåíò ÷àñó t = 0. Îòæå,
pi = P(A ïåðåáóâà¹ â ïîçèöi¨ ωi), äå P(·) îçíà÷à¹ éìîâiðíiñòü. Àíàëîãi÷íî
äëÿ ri.

Ïðèïóñòèìî, ùî â íàñòóïíi ìîìåíòè äèñêðåòíîãî ÷àñó t = 1, 2, . . .
ãðàâöi A òà B âñòóïàþòü îäèí ç îäíèì ó âçà¹ìîäiþ, ÿêó ïîçíà÷à¹ìî ⋇.
Öå ïðèâîäèòü äî çìiíè âiäïîâiäíèõ ¨ì ðîçïîäiëiâ:

{p, r} ≡ {p0, r0} ⋇−→ {p1, r1} ⋇−→ · · · ⋇−→ {pt, rt} ⋇−→ · · · . (1)

Ïîêëàäà¹ìî, ùî çàêîí çìiíè êîîðäèíàò ñòîõàñòè÷íèõ âåêòîðiâ çàäà¹òüñÿ
iòåðàöiéíî òàêèìè ôîðìóëàìè:

pti = ptmin = min
j=1,...,n

ptj , rti = rtmin = min
j=1,...,n

rtj , (2)
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pt+1
i =

α · ptmin(1− rtmin)

ztp
, rt+1

i =
α · rtmin(1− ptmin)

ztr
, (3)

pt+1
j =

pj
ztp

, rt+1
j =

rj
ztr

, i ̸= j, α > 0, (4)

t = 0, 1, . . . , p0j = pj , r0j = rj , p0min = pmin, r0min = rmin,

äå íîðìóâàëüíi çíàìåííèêè ztp i ztr ââîäÿòüñÿ äëÿ çàáåçïå÷åííÿ ñòîõàñòè-
÷íîñòi âåêòîðiâ pt+1, rt+1

ztp = α · ptmin(1− rtmin) +
∑

j ̸=min

ptj ,

ztr = α · rtmin(1− ptmin) +
∑

j ̸=min

rtj .

Çàäà÷à ïîëÿãà¹ ó äîñëiäæåííi ïîâåäiíêè òðà¹êòîðié äèíàìi÷íî¨ ñè-
ñòåìè (1), çàëåæíî âiä çíà÷åííÿ α òà ðîçìiðíîñòi âåêòîðiâ p, r ∈ Rn

+.
Ó öèêëàõ ðîáiò, ùî îïèñàíi â [1] äîñëiäæóâàëèñü ðiçíi çàäà÷i, ïîâ'ÿçàíi

ç äèíàìi÷íèìè ñèñòåìàìè êîíôëiêòó ó äèñêðåòíîìó ÷àñi â òåðìiíàõ ñòî-
õàñòè÷íèõ âåêòîðiâ, çàäàíèõ òðà¹êòîðiÿìè:

{pt, rt} ⋇,t−→ {pt+1, rt+1}, t = 0, 1, 2, . . . ,

äå êîîðäèíàòè âåêòîðiâ pt+1, rt+1 âèçíà÷àþòüñÿ ñèñòåìîþ ðiçíèöåâèõ ðiâ-
íÿíü.

Äîñëiäæåííÿ âèêîíóâàëèñÿ â ðàìêàõ ïðî¹êòó Íàöîíàëüíîãî ôîíäó
äîñëiäæåíü Óêðà¨íè, 2020.02/0089.
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DYNAMICS OF CONFLICT INTERACTION IN TERMS OF

MINIMAL PLAYERS

A model of a dynamic con�ict system with attractive interaction was built, the

behavior of trajectories of which is determined by a pair of minimum values and

depends on the value of some positive constant. The existence of stationary states

has been proved, the existence of cyclic orbits has been analyzed, and the question

of stability has been investigated.
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