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To clearly understand the global dynamics of a system it is necessary to know placement and
character of bifurcation points of the system. Since the experimental determination in many cases is
very difficult and requires a usage of precision technique the effective way to make clear the
bifurcation structure of the system is modeling studies. Here arising problems is typical for
modeling investigations of complex chemical systems: high dimension of systems of ordinary
differential equations, which describe the reaction mechanism, its nonlinearity and high stiffness.
This leads to high requirements applied to used numerical methods. One of the most interesting
examples of such systems is the well-known Belousov-Zhabotinsky reaction. The correct
description of this reaction is possible only for 11-stage model, which demonstrates oscillations and
chaos observed in experiment. The usual methods are inapplicable for investigation of this system
due to difficulties described above. Therefore, it is necessary to develop new algorithms and
approaches to this problem, what we did in this work. Particularly we studied conditions of
oscillations appearance in the model. The oscillations appearance in the system happens through the
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characteristic equation are calculated using QR-algorithm of Kublanovskaya-Francis [3,4].Obtained
in such way eigenvalues of Jacobian are used in searching procedure of zero value by combined
method of dichotomy and Newton-Raphson [5]. Similarly, the maximum value of the roots is
calculated in specified interval by Brent method [5]. Then character of found bifurcations point is
determined either sub- or supercritical (accordingly hard and soft birth of cycle). In addition,

boundaries of oscillation existence field were determined in space of parameter of used model.
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BUOYPKALUMU POXOEHUA LUUKIA B 11-CTA.EI,|/|I7IHOI7I MOLOENN PEAKLN
BENNTOYCOBA-XABOTUHCKOIO.
A.B. Puioickos

Jlns moHMMaHus T1006aJbHON TMHAMUKH CUCTEMBI HEOOXOIMMO 3HATh MOJIOKEHHE U XapaKTep
Touek Oudypkamuu cucreMbl. [IOCKONBKY HMX SKCHEPUMEHTAIBHOE ONpEACICHHE BO MHOTUX
cllydasxX 4pe3BbIYalHO TpPYJOEMKO U TpeOyeT MHCHOJIb30BaHUS TNPEHU3UOHHOW TEXHHKH,
3¢ eKTHBHBIM CpPEACTBOM, IMO3BOJISIIONIMM MPOSCHUTH OWU(YPKAIMOHHYIO CTPYKTYPY CHCTEMBI,
SIBIISTIOTCSI MOJICNBHBIE MccenoBanus. OTMETHM, YTO BO3HMKAIOIIME 3/1€Ch MPOOJIEMBI, TUITHIHBI
JUIE MOJICJIHBIX HCCIIEIOBAHUM CJIOKHBIX XMMHUYECKUX CHCTEM. DJTO - OojblIas pa3MEepHOCTh
OTIUCHIBAIONIEH peakIMOHHBIN MexaHn3M cucteMmbl OJ[Y, NX HEMMHEWHOCTh W BHICOKAs JKECTKOCTH,
YTO NPEABSABISET BHICOKME TpPEOOBaHMA K MCIIOJIB3YEMBIM YHCICHHBIM MeTogaM. OnHuMm u3
HanboJiee MHTEPECHBIM MPUMEPOM 3]I€Ch SBISIETCS M3BEeCTHAst peakius benoycoBa-KaOoTHHCKOTO.
KoppekTHoe omucanue AaHHOW peaklnuyd BO3MOXKHO JIMINL TIPH HCMONb30BaHWW 1l-cramuitHoi
MOJICNIM TIO3BOJISIIONICH TOJMYYUTh KOJeOaHWs M Xaoc HaOmomaeMble B JKcmepuMmeHte. Jlims
UCCIICIOBAHUS JITaHHOM MOJENIM HENPUMEHUMBI OOBIYHBIE METOJIbl Hu3-3a €€ OCOOEHHOCTEH
OIMCaHHbIX BhIme. [ToaToMy HEOOXOAMMO pa3padaThIBaTh HOBBIE AITOPUTMBI M TTIOAXO/IBI K TAHHOM
3ay1a4e, 4yTo M OBIJIO CeNlaHO HaMHU B JIaHHOW paboTe. B yacTHOCTH OBIIO MPOBEICHO UCCIIEIOBAHKE
YCIIOBUY BOSHUKHOBEHHUSI MPOCTSUIINX KOJICOAHMH JIJIST STOW MOJIEIIH.

Bo3nukHOBeHHE KONeOaHM B CHCTEME TPOHMCXOIWT TIPH MPOXOXKICHHH e€ uepes
OudypKanuio poXaACHUS MPeeTHLHOTO MUKIIA - budypkanuio AHaponoBa-Xornda. YciioBueM Takon
Oudypkanuu SABISETCS TEPEXoJ Mapbl KOMIUIEKCHO-COMPSDKEHHBIX COOCTBEHHBIX 3HAYCHUIMA
MaTpHIbl JIMHEApU3allMl CHCTEMbl B COCTOSIHHM paBHOBecHs 4epe3 HONb. llomck Touek
oudypkaruii mpousBoauics paspadboranHoii Hamu nporpammoit NoFad. CocTtosiHust paBHOBeCHS
HAXOJATCSl PEIICHHEM CHCTEeMbl HEJIMHEHHBIX YpPaBHEHUH COOTBETCTBYIOIIUM IIPABBIM YaCTSAM
cuctembl OJ1Y meronom Herorona-Kantoposuya-®daneesa [1]. OlieHka HaualbHOTO TPHOIHMKECHHS
JUIs HEero mnpou3BomuTcs pemieHueM 3amaun Komu (M,K)-mertomom 3-ro mopsiaka [2]. amee
HaXOJATCS KOPHH XapaKTepUCTUYECKOTO ypaBHeHHUs npu nomonmn QR-anmropurma KybmanoBckoii-
OpoHcuca. IlonydenHple TakuM oOpa3oM COOCTBEHHBIC 3HadeHUs SkoOMaHa yYacTBYIOT B
MPOIIeType OTHICKAHHSI HYJIEBOTO 3HAYCHHUS KOMOMHUPOBAHHBIM METOJIOM TTOJIOBUHHOTO JICTICHUS U
Herorona-Padceona [3]. [TomoOHBIM ke 00pa3oM BBIYHCISCTCS U MaKCHMAJIbHOE 3HAYeHUE KOPHEH
Ha 3aJaHHOM WHTepBaje MerofoM bpenta [3]. 3arem y HalJCHHBIX TakUM O0pa3oM TOYEK
oudypkamuu onpenensercs e€ xapakTtep: CyO- WM CYNEPKPHUTHYCCKHH (KECTKOE M MSTKOE
pokIeHHe IuKiIa). Takke NpU MOMOLIM TNPOrpaMMbl OBUIO TPOBEACHO OINpEIeNICHUEe TPaHUIl
00JIaCTH CyIIECTBOBAHUS KOJICOATENFHBIX PEKHMOB B MPOCTPAHCTBE MapaMETPOB HCIIOIB3YeMOM
MOJIEIH.
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