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cacilatony  behaviour and oiher ielatod characterisbcs in nonlinear systems ta
brom squilibeurn has & highly nierestng connection with the organizaton of he
struchue ol the fyitermn

An atimpt s made to study some noniinear phenomena sshibited by the: wel
known chormecal ou clator. he Betousoy Jhabolnnks reaction whose mafhamalical
propories ai much in commaon with ihe fropertes of taologca oscilators. While
exbprnaly comples. Tva pacton m Al much smpler than Dological Gyshems
' aieast Yom Tm modelng pord ol vew A wlastie moos (Field and Noyes.
1974) ber the gysiom s analysed and we heve shudied e Emil cyCle bohavour
of e wysiem, for gflerenl values of Te sochame Inc parsmeler | by keepng
e vaue of Me macton e (k) fsed &l &=1 The moe compicaed
fheso-dmensiondl model & WM N natre The viluel of the parameters N he
sysieen ofher than | viz & w and q Are Ssed as /727 0151 andt 8375 x 10°*
The exstence of bl Cyce Defwveour i e Teee demensonal mooel & shown
anafylcaly and wre verfied numencally Among many numencal methods 1O
soive such mymievs of morirest Ofetertal aguatont Te Furge-Kunia mathod
wih siep doublng & ound D D e Most sstabis ofe (0 MOlve OUF SyRleT

Lt cycm Dehdwowr @ ObSeved fv the Compists model n the y-x phase
plarwe oy T=10 and f=11 wih perads |=1415 and 1=148 9 respectvely
The two varable (y-2} model Deng much saset (0 hande malhemalcaly =

aaarsned more Poroughy The oecilaiory beRgvouwr of Bl sysiem a esarmened

for sl valum of | g T he uratabie regon 12 < | < 1+ W2 lsclated
it cycles e obtained b | = 05001, 074,09 10 1314 and 15 0 the
y-I plane The birfh of more ™han One bml Cycle 4 obsenved for Bw Lyslem &t
the paametec vahues t=1 1, 17 ana 1 565788 Tha may be conmdered a5 s
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The schdion trapctory starting from ihe inftial concentration (y.ra) = (10, 488.8)
w attrached to ancthy stationary stata (1.207, 4 355) lor some parametrnic values
f=16 17 18 19 20, 2.1 aic. The mulliple sisady stales are observed in this
region of |

Ther tact thal ih puIOCatalyss &5 e common leature of smost all osciflalors
(biclogical and noh-biplogical) inspored Us 10 sty 3 peneral Cubc autocatEtyTc
syRlem
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CETH s n rescton coutled weth afiuscs Gene's reacton syslenms comtaing
mmmcﬂﬂcmmﬂm#mmam,m#ﬂ
Wil puincEialys! cecay HED whsch am e STansons wes studen so e 0

parsretar K @ whch the staboniry stmes are Lrstable s found anaiytcaly
Ths enge = 'ound to De K, < K < K, whare K, = 0 and K, = 0.0003. The
values of the othes parametic viluss n' and & am lned as n" = 107" and I
= Y0¥ The intisl vaue taken lor the numenca NegrEton s x,=Y,=7:=01
Limil cycles are obtained lor the system n XY, ¥.7 s 2.X phase planes
roapociively. The Irajclories are aftracied to o led cycle and he unsiabls
cfical poinl inside I acls as 3n atracior, for the supercnbcal Hopt biturcation
pami K, When ihe miegrabon of the system & caired oul numerncally for othes
pararmelri values ess than K = 00003 lige amplitude wives corresponding
o iha concantrations of each constdutents P.A and B ame formaed. The trajeciones
garresponding ta the system repel from & heed point (3=10°°, Bx10°% 3=10%
Thus thie numencal resull confems- the analiic preduclion that the eguiiibnum
sinto solution of the syslem in e egon K, < K < K, & an unstabie focus
Al the erilical Hop! bifurcation value Ky = 00003, 1he unstable focus becomes
o stable one The same behaviour of the solutions described above ame obltned
for some other values of I, viz 99950 10001.0. 100020, 10003 100040
100050, 100070, 100080 and 100060,

Several inleresting  phanomana, othet than sustained oscilalons of damped
oicilalions, such as bursting, sxcilabiity, inlermitency, CODO, Chaolic struchites
eic are I be examingd mom@ elaboralely for the oRcilalors, consdesd neno.
In tha case ol the fiwee-vatiable Cregonalor model, the sustained oscillatory
the sysiam 610 b examined for all other values of | Satstactony
models are yet 1o be developed 101 expumning some tecent experimental results
of the B-Z chemical reacton (eg. ceran pattern larmaton), The reaction system

on (he cubic aulncatalytic siep has %0 be subjecied 1o moe sludies
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