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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 fixed 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 infinity, construct 22 families of power expansions and analyze
their properties.

Keywords: dynamics of a rigid body, gyrostat, power geometry, asymptotical expansions,
power asymptotics.

I.M. l'ammtenenko, JI.M. TkayeHko

CreneHeBl po3KJIaau po3B’A3KiB pPiBHAHb PyXy ripocrara

Meronamu creneneBoi reomerpii [1] o6uuncieno crenenesl po3ksaau po3B’a3KiB PIBHIHD
PyXy BazKKOro ripocrara HaBKOJIO Hepyxomoi rouku. Ilpu npomy nependadaerncs, 1o
TMOCTIHHUN BEKTOP TiPOCTATUYHOTO MOMEHTY CIPSMOBAHUN y3H0BXK ONHIET 3 TOJOBHUX
oceii iHepIil, sKiil HAJEXKUTH IEHTP Mac Tripocrara. OTPUMAHO YMOBU ICHYBAHHS CTeIe-
HEBUX ACHMIITOTUK PO3B’S3KIB y TUX BUMAIKAX, KOJU HE3AJIEKHA 3MiHHA, HAOIMKAETHCS
10 HynId i 10 Heckimdennocti. IlobymoBamo 22 ciM’i cremeneBux pO3KJIAIAIB T8 BUBYEHO iX
BJIACTUBOCTI.

KoaioueBbie ciioBa: dunamixa meepdozo mina, 2ipocmam, CMENEeHess 2e0Mempis,
ACUMNIMOMUYNHE PO3KAGIU, CMENEHEGE ACUMNMOTMUKY.

N.H. T'amenenko, JI.H. TkaueHko

CrenleHHbIEe pa3JI0OKeHUs PeEIeHnii yPaBHEHUH JIBU>KEHUS TMPOCTATa
Meronamu creneHHOi reoMerpuy [1] BBIUHCIEHBI CTENEHHbIE DA3JIOXKEHNsT PEIlleH i ypaB-
HEHUH IBUMKEHUS TsIKEeJI0r0 TUPOCTATA BOKPYT HEMOABMKHON To4uku. [Ipu 3ToM mpesmmo-
JIaraeTcs, YTO MOCTOAHHBIA BEKTOD TMPOCTATHIECKOTO MOMEHTA HAIPABJIEH BAOIb OJHOM
U3 TJIABHBIX OCell MHEPIMH, KOTOPOIl NPUHAAIEAKUT IeHTp macc rupocrara. [lomydenst
YCJIOBUS CYITIECTBOBAHUS CTEMEHHBIX aCUMITOTHUK PeENeHmil B TeX Caydasx, KOTaa He3a-
BUCHMAsI IEPEMEHHAsi CTPEMUTCS K HYJ/M0 U K DeckoreunocTu. [locTtpoeno 22 cemeiicTBa
CTEINEHHBIX PA3JIOXKEHUN U N3y4YeHBlI NX CBOKUCTBA.

KaioueBbie ciioBa: dunamura meepdozo meaa, 2upocmam, CMENeHHas 2e0Mempus,
ACUMDMOMUYECKUE PAZAOHCEHUS, CTNENEHHLE ACUMNMOMUKU.
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