STABILITY ,BIFURCATIONS AND CHAOS

o
&
A
&
H
iR
#




@ &ADRE
e e —— ¥}

STABILITY ,BIFURCATIONS AND CHAOS

by Jibin LI & Beiye Feng #-X® DT & MR F L




AXFEZHEFRECERELEEZR S EEHULY
GR) HBFMUS

HERE: BHH B B
HERH: B A

REHE. aX5RE
Fag# BRA+ F

Z PR AR AR 4T (EEBR 544 100 5)
B A BHE SR ST BT E R

FrA: 787 x1092 1/ 16 Elgk, 224 T3 500 F
1995 4£ 2 HH# 1 Ak 1995 4 2 A% 1 IREN R
El%¥. 1000

ISBN 7-5416-0679-0/Z.132 fEfft: 38.00 T



Stability, Bifurcations and Chaos

By JibinLi and Beiye Feng

Abstract

A dynamical system is one which changes in time. The task of
mathematical system theory is to investigate the patterns of how states
change in the long run. Over the past twenty years, dynamical systems have
become increasingly common as models in physics, chemistry, biology, eco-
nomics and sociology. The theory of dynamical systems plays an important
role in understanding qualitative behavior of these models. The general
aims of this book are follows: (i) To provide an introduction to the
bifurcation theory of dynamical systems including Hopt bifurcation,
Poincare—Andronov bifurcation, homoclinic and heteroclinic bifurcation
and chaotic dynamics. (ii) To form a compendium of useful techniques that
are applicable to nonlinear differential equations. The idea is that anyone
working in areas modeled by such nonlinear systems can use this book as
an easy reference for ideas and methods. (iii) To introduce some of the au-
thors’s recent works involving a lot of new theoretical results and their ap-
plications.

The idea that the book should be suitable for both mathematicians and
nonmathematicians. Students and research workers from divers fields, rang-
ing from mathematics and physics to engineering scinces and biology, will
find that this book is useful for their interest.
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) cos 6 2 cos Osind 16cos fsin” 0 4005051n 0 2 sin @
15 4 11 3 9 22 3 3 9 4
= —2x'+ixy+ = —Zxy + =
i £, nt T TN Y T T3



dF 3,2 2.2
_— = — - + +..-
i} T 4(x y)

HBEA 5 0 BE e & s o
MiE] TEWEF WEREPERNEET I FOET
B
E_—ylcost,sinf I FKREFHRX )y (=ZHAEIHKX ) o o( ZAXWKX)
— @(cosh,sinf B FR LK )~ F,

Ey—oyMEBPEREEHOF=APHNASEAARK TR BHERE, Fo
— o M BP MR EER coskl, sinkd FMB/DNT n B9 =AML cosh, sinb HI £ IR

R, MFHBHRFHREENT n, AREARTFARFKRNG. XMHEXRBET 2 B
EF E—A (cos’0+sin 0)" " AR T-EI AT,

By
MEE2 Ly —o BEBR S, Py o WUMZE RS W, HIEF A
LA ZE A o(x" +p)" 1980, BLLF ARE—f, FURX S H A& F
WRIER. AP FMIARER F i E—4 — 267+ ) HRMTURA—1

Fi T R F,:

15 4, 11 3 9 2 2 3 3
= -2y iy 2 —2xy’ +
F, 2% TV T Y T

9

4 9 2 2.2
—y —=— +
32y 32(x y)

3 411 s 3 3
= T3 +z~x YT gxy
FATEREBE—-TREMUENLESENHERET M EF AMEEN, A4
WA AT AR ARt B — A E RSN H o thek,
SIE1.1.5 RLBERSL (1.1.D RERMHLET: x=F(x(), HHdh& T LELF
grad F(x(u)) I fx(w)), (1.1.13)
M ERLE (1.1.1) BBorithsk. ¥FH, H T RAFmMEL Flx,y) =0, Mk
f: (1.1.13) Fh+5%4
F=gradF(x) - fx)=0. (1.1.14)
E gradF(x(u)) BIghER T £ 5 x eWIEME, Ax) BHRIED x) bl b
Bx=Ax) EXWRoMRE x L E. REHRoMBNEXL, &4 (1.1.13)
BRI T B&R% (1.1.1) pyFodig,
HTRFEEMLE Fx,y) =0, WL x BREH, HBHEFTEATBEH (x,yKx). #&H
BB Bk TN R

F
gradF(x,y) = (Ly'(x) = (1, = =), ERARFTF(F, —F).

HR &M (1.1.13) Z0F&H
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X Fy (1.1.14) ,

SIFR 1.1.2 B HIM LR A T e A — R de A th 8 &y AR A eEm., A
AR BEMNATEFMEREZEGTEA-ITHEMNERX RN, NHERBREHHORE
o

EX 112 BHRLE (LD BE x=olx )X~ + o BEAFN, MK

% o(r,x,) RTEM Lagrange BEMKEIEA L BE. BEEARKKQ, #3A

g0 (1.1.1) MMNQ EHERMWAEREFEA QHHE —HEREQH, NHKQER
g (1.1.1) H—1RKEAL,
I 1.1.6 & aQ=Sn(x) & xeS fifNERNE, HEHIEE xS H
n(x) Ax)=0 (<0), (1.1.15)
WAES (11D ML S E#HA (FEH) KK Q, Wk QRAES (1.1.1D) MIEM (
D FIRKEA,
i & (1115 XMl S BEfE—A x, A4 (1.1.1) BHRKHDIAERSE S
£ x LHINERI R Z AAB A, WM S EHERIEESE S A Gh ) .
X (L1LD) M —-BEA (RFEH) QAR MR , TLHX R ESH—HERE
NER (SMER) o BN XM S LES y £ H (EA) Qmig, WIE y A%
- (1.1.15) HAwE, BA Al %k A4 X g &,
Bl1.1.5 ZHERSK
X = —y+lx2+y2,
y=x(1+ Gl + 5. (1.1.16)

. _ 21 2 41 + 3) 2(1 + 3)
B 0 ) =X Sy Y e st T U
@,(x.y)=1+ @31+ 9y.
LB

o, =2xep , ¢,=@Cl+5xe,.
RIS 115, RE o =0 (=1, 2) ZrELhizk, ¢ =0RERE (1.1.16)
R s Hh £k,
Bl1.1.6 FBERYL
X =(x =D +z—b(x+ 1),

y=(x— 1)’ —a(y +xz)— b(xy + z2), 1.1.17)
z= —2az+ 2Ax—1)—2bxz,
a>1, —a<b<a—2.
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