


Contents

Page

Prefacev

Chapter1.INTRODUCTIONANDSIMPLEPROPERTIES1

1.1.Introduction1
1.2.ChaoticOrdinaryDifferentialEquations4
1.3.OurApproachtotheLorenzEquations6
1.4.SimplePropertiesoftheLorenzEquations8

Chapter2.HOMOCLINICEXPLOSIONS:THEFIRSTHOMOCLINICEXPLOSION13

2.1.ExistenceofaHomoclinicOrbit13
2.2.TheBifurcationAssociatedwithaHomoclinic

Orbit16
2.3.SummaryandSomeGeneralDefinitions22

Chapter3.PRETURBULENCE,STRANGEATTRACTORSANDGEOMETRICMODELS26

3.1.PeriodicOrbitsfortheHopfBifurcation26
3.2.PreturbulenceandReturnMaps28
3.3.StrangeAttractorandHomoclinicExplosions32
3.4.GeometricModelsoftheLorenzEquations43
3.5.Summary49

Chapter4.PERIODDOUBLINGANDSTABLEORBITS51

4.1.ThreeBifurcationsInvolvingPeriodicOrbitsSI
4.2.99.524<r<100.795.Thex2yPeriodDoubling

Window56
4.3.145<r<166.ThexyPeriodDoublingWindow59
4.4.IntermittentChaos62
4.5.214.364<r<∞.TheFinalxyPeriodDoubling

Window66
4.6.NoisyPeriodicity69
4.7.Summary74

Chapter5.FROMSTRANGEATTRACTORTOPERIODDOUBLING76

5.1.HookedReturnMaps76
5.2.NumericalExperiments79
5.3.DevelopmentofReturnMapsasrIncreases:

HomoclinicExplosionsandPeriodDoubling86
5.4.NumericalExperimentsonPeriodicOrbits92
5.5.PeriodDoublingandOne-DimensionalMaps100
5.6.GlobalApproachandSomeConjectures103
5.7.Summary113

Chapter6.SYMBOLICDESCRIPTIONOFORBITS:THESTABLEMANIFOLDS
OFC1ANDC2115

6.1.TheMaxima-in-zMethod116
6.2.SymbolicDescriptionsfromtheStableManifoldsofC

1andC21196.3.Summary130



Page

Chapter7.LARGEr132

7.1.TheAveragedEquations132
7.2.AnalysisandInterpretationoftheAveraged

Equations136
7.3.AnomalousPeriodicOrbitsforSmallband

Larger140
7.4.Summary149

Chapter8.SMALLb151

8.1.TwistingAroundthez-Axis151
8.2.HomoclinicExplosionswithExtraTwists153
8.3.PeriodicOrbitsWithoutExtraTwistingAround

thez-Axis158
8.4.HeteroclinicOrbitsBetweenC1andC2164
8.5.HeteroclinicBifurcations169
8.6.GeneralBehaviourWhenb=0.25171
8.7.Summary176

Chapter9.OTHERAPPROACHES,OTHERSYSTEMS,SUMMARYANDAFTERWORD179

9.1.SummaryofPredictedBifurcationsforVarying
Parametersa,bandr179

9.2.OtherApproaches184
9.3.ExtensionsoftheLorenzSystem186
9.4.Afterword-APersonalView189

AppendixA.DEFINITIONS192

AppendixB.DERIVATIONOFTHELORENZEQUATIONSFROMTHEMOTIONOFALABORATORYWATERWHEEL194

AppendixC.BOUNDEDNESSOFTHELORENZEQUATIONS196

AppendixD.HOMOCLINICEXPLOSIONS199

AppendixE.NUMERICALMETHODSFORSTUDYINGRETURNMAPSAND
FORLOCATINGPERIODICORBITS211

AppendixF.COMPUTATIONALDIFFICULTIESINVOLVEDINCALCULATING
TRAJECTORIESWHICHPASSCLOSETOTHEORIGIN221

AppendixG.GEOMETRICMODELSOFTHELORENZEQUATIONS223

AppendixH.ONE-DIMENSIONALMAPSFROMSUCCESSIVELOCALMAXIMA
INz234

AppendixI.NUMERICALLYCOMPUTEDVALUESOFk(r)FORσ=10andb=8/3239

AppendixJ,SEQUENCESOFHOMOCLINICEXPLOSIONS244

AppendixK.LARGEr;THEFORMULAE257

Bibliography262




	page1
	page2
	page3
	page4

