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Àííîòàöèÿ. Êà÷åñòâåííî èññëåäóþòñÿ óðàâíåíèÿ Ýéíøòåéíà äëÿ ðàâíîâåñíûõ ñòàòèñòè÷å-
ñêèõ ñèñòåì ñî ñêàëÿðíûì âçàèìîäåéñòâèåì, îïðåäåëÿåòñÿ õàðàêòåð ïîâåäåíèÿ ñèñòåìû â îñî-
áûõ òî÷êàõ.

Qualitative analysis of dynamic system in maple
Miftahov R.F.

Abstract. Einstein's equations for equilibrium statistical systems with scalar interaction are
qualitatively investigated, is de�ned character of system in singular points.

Ñêàëÿðíîå ïîëå ìîæåò ýôôåêòèâíî èçìåíÿòü ñîñòîÿíèå ñòàòèñòè÷åñêîé ñèñòåìû, ÷òî ïðèâîäèò ê ðÿäó
êîñìîëîãè÷åñêèõ ïîñëåäñòâèé. Ðàññìîòðèì êîñìîëîãè÷åñêóþ ñèòóàöèþ, êîãäà ìàòåðèÿ ïðåäñòàâëåíà ëèøü
âûðîæäåííîé Ôåðìè-ñèñòåìîé ñî ñêàëÿðíûì âçàèìîäåéñòâèåì. Óðàâíåíèÿ Ýéíøòåéíà â ýòîì ñëó÷àå áóäóò
èìåòü âèä:
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Ïîñëå ïîäñòàíîâêè ïëîòíîñòåé óðàâíåíèÿ Ýéíøòåéíà îáðàòÿòñÿ â ñëîæíûå âûðàæåíèÿ, ñîäåðæàùèå ïðî-
èçâîäíûå ïåðâîãî è âòîðîãî ïîðÿäêà:

F1 = (a(η), ϕ(η), a′(η), ϕ′(η));

F2 = (a(η), ϕ(η), a′(η), ϕ′(η), ϕ′′(η)).

Èñïîëüçóÿ êà÷åñòâåííûå ìåòîäû, èññëåäóåì ïîâåäåíèå äèíàìè÷åñêîé ñèñòåìû â îñîáûõ òî÷êàõ. Ñ ïîìîùüþ
çàìåíû è ýëåìåíòàðíûõ ïðåîáðàçîâàíèé ïðèâåäåì ñèñòåìó ê ñòàíäàðòíîìó âèäó:

a′ = F (a, ϕ, Φ)

ϕ′ = F (a, ϕ, Φ)

Φ′ = F (a, ϕ, Φ)

Çäåñü è äàëåå, â ñëåäñòâèè ãðîìîçäêîñòè ïîëó÷àåìûõ âûðàæåíèé, óðàâíåíèÿ ñèñòåìû çàïèñàíû â îáùåì
âèäå.

Ïðè ýòîì èññëåäóåìàÿ ñèñòåìà ñòàëà òðåõìåðíîé, ñ ìíîæåñòâîì ïàðàìåòðîâ. Äëÿ ðåøåíèÿ ïîñòàâëåííîé
çàäà÷è ïðèìåíÿëèñü ñòàíäàðòíûå îïåðàòîðû Maple 8, à òàêæå êîìàíäû âõîäÿùèå â ïàêåò Linalg.

Ïðèðàâíÿâ ïðàâûå ÷àñòè ïîëó÷åííûõ âûðàæåíèé ê íóëþ, è ðåøèâ ñèñòåìó óðàâíåíèé îòíîñèòåëüíî
íåèçâåñòíûõ ôóíêöèé, ïîëó÷èì îñîáóþ òî÷êó äèíàìè÷åñêîé ñèñòåìû, äëÿ êîíêðåòíûõ çíà÷åíèé ïàðàìåò-
ðîâ.

a0 = 1.1745, ϕ0 = −0.3024− 0.1828i, Φ0 = 0
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Ñîñòàâèì, ñ ïîìîùüþ êîìàíäû >matrix, õàðàêòåðèñòè÷åñêóþ ìàòðèöó ñëåäóþùåãî âèäà:
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Íàõîäèì ñîáñòâåííûå ÷èñëà ïîëó÷åííîé ìàòðèöû, èñïîëüçóÿ êîìàíäó ïàêåòà Linalg
> charpoly.

λ1 = −1, λ2 = −133.72 + 316.2i, λ3 = 0.003 + 0.007i.

Âñå ñîáñòâåííûå ÷èñëà â äàííîé îñîáîé òî÷êå (äëÿ äàííîãî íàáîðà ïàðàìåòðîâ) èìåþò íåíóëåâûå âåùå-
ñòâåííûå ÷àñòè, ñëåäîâàòåëüíî, îñîáàÿ òî÷êà ÿâëÿåòñÿ íåâûðîæäåííîé. Âåùåñòâåííûå ÷àñòè ñîáñòâåííûõ
÷èñåë ðàçëè÷íûõ çíàêîâ, ò.å. ïîëó÷åííàÿ îñîáàÿ òî÷êà - ñåäëîâàÿ.

Èñïîëüçîâàíèå ïðîãðàììû Maple 8 ïðè èññëåäîâàíèè äèíàìè÷åñêîé ñèñòåìû ïîçâîëÿåò â ïîëíîé ìåðå
îõàðàêòåðèçîâàòü ïîâåäåíèå ñèñòåìû â îñîáûõ òî÷êàõ. Òàêæå ïóòåì èçìåíåíèÿ çíà÷åíèé ïàðàìåòðîâ ëåãêî
ðàññìîòðåòü ðàçëè÷íûå ñëó÷àè áèôóðêàöèè äèíàìè÷åñêîé ñèñòåìû.
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