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Power expansions of solutions of the equations of motion of a gyrostat
By applying methods of power geometry [1], we obtain power expansions of solutions of
the equations of motion of a heavy gyrostat around a �xed point, under the assumption
that the constant vector of the gyrostatic momentum is directed along one of the principal
axes of inertia, on which the center of mass of the gyrostat lies. We establish conditions
for the existence of power asymptotics of solutions in the cases when the independent
variable tends to zero or in�nity, construct 22 families of power expansions and analyze
their properties.
Keywords: dynamics of a rigid body, gyrostat, power geometry, asymptotical expansions,

power asymptotics.

I.Ì. Ãàøåíåíêî, Ä.Ì.Òêà÷åíêî
Ñòåïåíåâi ðîçêëàäè ðîçâ'ÿçêiâ ðiâíÿíü ðóõó ãiðîñòàòà
Ìåòîäàìè ñòåïåíåâî¨ ãåîìåòði¨ [1] îá÷èñëåíî ñòåïåíåâi ðîçêëàäè ðîçâ'ÿçêiâ ðiâíÿíü
ðóõó âàæêîãî ãiðîñòàòà íàâêîëî íåðóõîìî¨ òî÷êè. Ïðè öüîìó ïåðåäáà÷à¹òüñÿ, ùî
ïîñòiéíèé âåêòîð ãiðîñòàòè÷íîãî ìîìåíòó ñïðÿìîâàíèé óçäîâæ îäíi¹¨ ç ãîëîâíèõ
îñåé iíåðöi¨, ÿêié íàëåæèòü öåíòð ìàñ ãiðîñòàòà. Îòðèìàíî óìîâè iñíóâàííÿ ñòåïå-
íåâèõ àñèìïòîòèê ðîçâ'ÿçêiâ ó òèõ âèïàäêàõ, êîëè íåçàëåæíà çìiííà íàáëèæà¹òüñÿ
äî íóëÿ i äî íåñêií÷åííîñòi. Ïîáóäîâàíî 22 ñiì'¨ ñòåïåíåâèõ ðîçêëàäiâ òà âèâ÷åíî ¨õ
âëàñòèâîñòi.
Êëþ÷åâûå ñëîâà: äèíàìiêà òâåðäîãî òiëà, ãiðîñòàò, ñòåïåíåâà ãåîìåòðiÿ,

àñèìïòîòè÷íi ðîçêëàäè, ñòåïåíåâi àñèìïòîòèêè.

È.Í. Ãàøåíåíêî, Ä.Í.Òêà÷åíêî
Ñòåïåííûå ðàçëîæåíèÿ ðåøåíèé óðàâíåíèé äâèæåíèÿ ãèðîñòàòà
Ìåòîäàìè ñòåïåííîé ãåîìåòðèè [1] âû÷èñëåíû ñòåïåííûå ðàçëîæåíèÿ ðåøåíèé óðàâ-
íåíèé äâèæåíèÿ òÿæåëîãî ãèðîñòàòà âîêðóã íåïîäâèæíîé òî÷êè. Ïðè ýòîì ïðåäïî-
ëàãàåòñÿ, ÷òî ïîñòîÿííûé âåêòîð ãèðîñòàòè÷åñêîãî ìîìåíòà íàïðàâëåí âäîëü îäíîé
èç ãëàâíûõ îñåé èíåðöèè, êîòîðîé ïðèíàäëåæèò öåíòð ìàññ ãèðîñòàòà. Ïîëó÷åíû
óñëîâèÿ ñóùåñòâîâàíèÿ ñòåïåííûõ àñèìïòîòèê ðåøåíèé â òåõ ñëó÷àÿõ, êîãäà íåçà-
âèñèìàÿ ïåðåìåííàÿ ñòðåìèòñÿ ê íóëþ è ê áåñêîíå÷íîñòè. Ïîñòðîåíî 22 ñåìåéñòâà
ñòåïåííûõ ðàçëîæåíèé è èçó÷åíû èõ ñâîéñòâà.
Êëþ÷åâûå ñëîâà: äèíàìèêà òâåðäîãî òåëà, ãèðîñòàò, ñòåïåííàÿ ãåîìåòðèÿ,

àñèìïòîòè÷åñêèå ðàçëîæåíèÿ, ñòåïåííûå àñèìïòîòèêè.
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