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KOJIBIIEBOM HEABTOHOMHBI TEHEPATOP
I'NMIEPBOJIMYECKOTI'O XAOCA

B.11. Kpyanos

[Ipennoxkena cxema KOJIBIEBOW CHCTEMBI, T€HEPHUPYIOIICH, KakK Ipearnoiaraercs,
runepoonanueckuii xaoc. [IpuHIMI paboThl OCHOBAaH Ha y/ABOEHUH (Da3bl KoNeOaHMIA 3a MOTHBIN
LUKI TIepelaydl CUTHANA 10 KOJbIYy OOpaTHOW CBSI3U, YTO SIBIISIETCS YCIOBHUEM CYIIECTBOBAHUS
artpaktopa Cwmeiina—Bunpsimca B ¢a3oBoM mpocTpaHcTBe. MaremMaTH4ecKH MOETb
OTHCHIBACTCSI HEABTOHOMHOW CHCTEMON OOBIKHOBEHHBIX Iu((epeHInanbHbIX YpaBHCHHM
yeTBepToro mopsaka. IlpowsBeneH Takke mepexol K ypaBHEHUSM [JJIsl  MEJUICHHBIX
KOMIUIEKCHBIX aMIUIUTYyd W K OToOpakeHHIo BosBparta I[lyankape. B paGore mpenctaBiieHbI
pe3yNIbTaThl YUCICHHOTO MOJCIUpPOBaHUs cucrteMbl. B cedenmn Ilyankape naOmromaercs
aTTPAKTOp, MPEANoNoXuTenbHO, ThHna Cwmeitna—Bunbsmca. PacueTsl moaTBepkaaroT, dYTO
nuHaMuka (a3bl  KoneOaHWi TMPUONMKEHHO ONHUCHIBACTCS  OTOOpakeHWeM bepHysuim.
Boruncnensl mokaszarenu JlsmyHoBa ans arTpakTopa oTtoOpaxkenus I[lyankape M MOCTPOEHBI
rpaduky WX 3aBUCMMOCTH OT IMapamMeTpoB CUCTeMbL. OTMeuaeTcs TIajakas 3aBHCHMOCTH
crapuiero rmokazarens JlsamyHoBa OT mapaMeTpoB, UTO TMOATBEPKIAET CTPYKTYPHYIO
YCTOMYHMBOCTh PEAIU3YIOIIET0Cs aTTPAaKTOpa.

Kniouesvie cnosa: I'unepOonuueckuit xaoc, artpakrop Cmeitna—Bunbsamca, orodpaxenue bep-
HYJUIN, CTPYKTYpHasi yCTOWYUBOCTD.

CIRCULAR NON-AUTONOMOUS GENERATOR
OF HYPERBOLIC CHAOS

V.P. Kruglov

A scheme of circular system is introduced, which is supposed to generate hyperbolic chaos.
Its operation is based on doubling of phase on each complete cycle of the signal transmission
through the feedback ring. That is a criterion for the attractor of Smale—Williams type to exist.
Mathematically, the model is described by the fourth order nonautonomous system of ordinary
differential equations. The equations for slowly varying complex amplitudes are derived, and the
Poincar” e return map is obtained. Numerical simulation data are presented. The attractor of
Smale—Williams type is observed in the Poincar” e cross-section. The computations indicate that
the dynamics of phases is described approximately by the Bernoulli map. Lyapunov exponents
for the Poincar” e map are estimated, and their dependence on parameters is plotted. Smooth
dependence of the largest Lyapunov exponent on parameters supports the structural stability of
the observed attractor.
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