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BBIUMCJIEHUE IMTOKA3ATEJIEHN JIAITYHOBA
JIJISI PACIIPEJIEJIEHHBIX CUCTEM: IPEUMYIIIECTBA
N HEJOCTATKH PA3JIMYHbBIX YNCJIEHHBIX METOJOB

11.B. Kynyos

IIpn BbruMcneHun mnokxasarenei JlamyHoBa [uid pacnpenenéHHbIX CUCTEM BO3HHUKAIOT
crieun(uYecKue CIOXKHOCTH, OOYCIIOBJIEHHBIE NPUPOAOH OSTHUX cHcTeM. B 3Toif crarbe
00CYXZaeTcsi TOYHOCTh PAa3HBIX QJITOPUTMOB  OPTOTOHAIM3AIMH  TNPHUMEHUTEIBHO K
BO3HHUKAIOIIMUM B X0JIe pacu€ToB IJIOX0 0OYCIIOBJIEHHBIM MaTpuliaM OosbLIoro pasmepa. Taxoke
UCCllelyeTcs Mapa3suTHOE BO30YXKAEHUE KOPOTKOBOJHOBBIX IPOCTPAHCTBEHHBIX I'apMOHUK,
KOTOpO€, Kak ObUIO OOHApy>KE€HO, MOXET MPOUCXOAUTh NPU HCHOJIb30BAHUHU JJIS PELICHUS
YPaBHEHMH METOJla KOHEYHBIX pPa3sHOCTeH W TPUBOIUT K TIpyObIM OIIMOKAM BBIYMCICHUS
nokasareneil. Ha ocHOBe pe3ysibTaTOB BHIIIOJHEHHOTO aHaIu3a (GOPMYJIUPYIOTCS MPAKTUYECKUE
PEKOMEHALUH 110 BBIOOPY ONTUMAJIbHBIX YHCIEHHBIX METO/IOB.

Knrwuesvie cnosa: 1lokazarenu JIamyHoBa, IpOCTPaHCTBEHHO-BPEMEHHOM Xa0C, METOJ| KOHEY-
HBIX pa3HOCTEH, KoMIUIeKCHOe ypaBHeHue [ mn3Oypra—Jlannay, QR-paznoxenue.

COMPUTATION OF LYAPUNOV EXPONENTS
FOR SPATIALLY EXTENDED SYSTEMS: ADVANTAGES
AND LIMITATIONS OF VARIOUS NUMERICAL METHODS

P.V. Kuptsov

Problems emerging in computations of Lyapunov exponents for spatially extended systems
are considered. We concentrate on the incorrect orthogonalization of high sized ill conditioned
matrices appearing in course of the computation, and on large errors emerging under certain
conditions if the finite difference numerical method is applied to solve equations. The practical
guidelines helping to avoid the mentioned problems are represented.

Keywords: Lyapunov exponents, spatio-temporal chaos, finite difference method, complex
Ginzburg-Landau equation, QR-decomposition.



