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m(xi) < 0
l (regular)
m(x7) > 0
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7 F(0) FPK
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F(0) = 70 U0 (71)
2 C 2
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(73) , (16) Lyapunov
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F(0) = ﬁl cos 01 exp[zl%lsinze} . (76)
(76)  (42),  po( 6, ¢, m)e  (76) (49) pu2(0, b m)  po(0) do(u)
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77 Lyapunov , ,
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8[<p1,])0>+ <p1/2,p|/2>+ <p1/2,1)1/2>]+ -ee®
(80), > ,
L. Amold tor FPK (25)
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(81)  pe
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Le  Le :
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<po— q07p0>= 0,
<p1/2— qu2 — leng ,Po>: O,
<p1— qr— LI*IZPT/Z_ LI*P; ,po>= 0, (87)
« qv - L?zpfvwz— LTpKl,po) =0
FPK (25) pe( 0, ¢, u) ,pe( 0, P w)
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Lype = é“m(vapN+ Lipyv-12) + é“lLle' (89)
pe (80) pe; (85)
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€' e Lipy) = Li pr.ped], (90)
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(90) (91 Lyapunov (80)
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8N+1<2p2 - pz , Lipy e (92)
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A= (Pe,ped+ o(ffv) = (P, pod+ 81/2[ (Puz,pod + (P, pu2)] +
+ g AP, poad+ Puz, pind+ (Po,p1?]+ of 83/2)' (93)
8.2 Lyapunov
(16), =0, Lyapunov
A = 8”2<u1p1/2,p0>+ 8[<p1,p0>+ <u1p1/2,p1/2>]+ ey
u(t), {u(t)?= 0,
(wiPra( 0, 9, po) = Zinj‘ul*bo(u)duj:d‘i’og/z(@,‘i’)F(@)d@: 0
, Lyapunov Ae
A = 8[<p|,p0>+ (ulpl/z,p1/2>]+ ce® (H)
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(22)

erf (y)

F(0)

Lyapunov

O = 8cos B+ Ssin 0,
Pr2= 0.5( F2+ F.1)sin20+ Fricos 0+ Fosin’0),
Fri= 0.5[J1+ J2cos2¢+ Hisin29],
Fo= bpsimP+ bxcos?,
Fa= basin®+ bxncos®, F.o = b
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L.+ L & — - &lexp[ A

Copod= i = 0 : ]2A&)+ [J%E;L[j[?]]’

wiPiz2,pu2) = 2{(111, b)) <p1/2,p(k”2) >r/>$(§:
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(4Bo— 5B) 2 [Bi+ Blexp[A]
2[31 + 4[32 - A - ﬁ JZerf[ JX] )
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[.=- ﬂz[ 8 cos’ 0+ Gsin” 0][ cos Oexp(Asin’ 0)]d0,
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4o ABa+ By)
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On the Maximal Lyapunov Exponent for a Real
Noise Parametrically Excited Co_Dimension
Two Bifurcation System( II)

Liu Xianbin', Chen Qu, Chen Dapeng’
(1. Institute of Applied Mechanics &Engineering, Southw est
Jiaotong University, Chengdu 610031,P R China;
2 Department of Engineering Mechanics, Southwest Jiaotong University,
Chengdu 610031,P R China)

Abstract: For a co_dimension two bifurcation system on a three_dimensional central manifold, which
is parametricaly excited by a red noise, a rather general model is obtained by assuming that the rea
noise is an output of a linear filter system a zeromean stationary Gaussian diffusion process which sa-
isfies detailed balance condition. By means of the asymptotic analysis approach given by L. Arnold
and the expression of the eigenvalue spectrum of Fokker_Planck operaor, the asymptotic expansions

of invariant measure and maximal Lyapunov exponent for the relevant system are obtained.

Key words: rea noise; parametric excitation; co_dimension two bifurcation; detailed balance; FPK
equation; singular boundary; maximal Lyapunov exponent; solvability condition



