


CONTENTS

Preface

1Diffeomorphismsandflows1
1.1Introduction1
1.2Elementarydynamicsofdiffeomorphisms5

1.2.1Definitions5
1.2.2Diffeomorphismsofthecircle6

1.3Flowsanddifferentialequations11
1.4Invariantsets16
1.5Conjugacy20
1.6Equivalenceofflows28
1.7Poincaremapsandsuspensions33
1.8Periodicnon-autonomoussystems38
1.9HamiltonianflowsandPoincaremaps42

Exercises56

2Localpropertiesofflowsanddiffeomorphisms64
2.1Hyperboliclineardiffeomorphismsandflows64
2.2Hyperbolicnon-linearfixedpoints67

2.2.1Diffeomorphisms68
2.2.2Flows69

2.3Normalformsforvectorfields72
2.4Non-hyperbolicsingularpointsofvectorfields79
2.5Normalformsfordiffeomorphisms83
2.6Time-dependentnormalforms89
2.7Centremanifolds93

2.8Blowing-uptechniquesonR2102
2.8.1Polarblowing-up102
2.8.2Directionalblowing-up105
Exercises108

3Structuralstability,hyperbolicityandhomoclinicpoints119
3.1Structuralstabilityoflinearsystems120
3.2Localstructuralstability123
3.3Flowsontwo-dimensionalmanifolds125
3.4Anosovdiffeomorphisms132



3.5Horseshoediffeomorphisms138

3.5.1Thecanonicalexample139

3.5.2Dynamicsonsymbolsequences147

3.5.3Symbolicdynamicsforthehorseshoediffeomorphism149

3.6Hyperbolicstructureandbasicsets154

3.7Homoclinicpoints164

3.8TheMelnikovfunction170

Exercises180

4LocalbifurcationsI:planarvectorfieldsand

diffeomorphismsonＲ190

4.1Introduction190

4.2Saddle-nodeandHopfbifurcations199

4.2.1Saddle-nodebifurcation199

4.2.2Hopfbifurcation203

4.3CuspandgeneralisedHopfbifurcations206

4.3.1Cuspbifurcation206

4.3.2GeneralisedHopfbifurcations211

4.4DiffeomorphismsonＲ215

4.4.1Dxｆ(0)=+1:thefoldbifurcation218

4.4.2Dxｆ(0)=-1:theHipbifurcation221
4.5Thelogisticmap226

Exercises234

5LocalbifurcationsII:diffeomorphismsonＲ2245

5.1Introduction245

5.2Arnold'scirclemap248

5.3Irrationalrotations253

5.4Rationalrotationsandweakresonance258

5.5Vectorfieldapproximations262

5.5.1Irrationalβ262

5.5.2Rationalβ=p/q,q≧3264

5.5.3Rationalβ=p/q,q＝1.268

5.6Equivariantversalunfoldingsforvectorfieldapproximations271

5.6.1q=2272

5.6.2q=3275

5.6.3q=4276

5.6.4q≧5282

5.7Unfoldingsofrotationsandshears286

Exercises291

6Area-preservingmapsandtheirperturbations302

6.1Introduction302

6.2RationalrotationnumbersandBirkhoffperiodicpoints309

6.2.1ThePoincare-BirkhoffTheorem309

6.2.2Vectorfieldapproximationsandislandchains310

6.3IrrationalrotationnumbersandtheKAMTheorem319

6.4TheAubry-MatherTheorem332

6.4.1InvariantCantorsetsforhomeomorphismsonS1332

6.4.2TwisthomeomorphismsandMathersets335

6.5Genericellipticpoints338

6.6WeaklydissipativesystemsandBirkhoffattractors345



6.7BirkhoffperiodicorbitsandHopfbifurcations355
6.8Doubleinvariantcirclebifurcationsinplanarmaps368

Exercises379

Hintsforexercises394

References413
Index417


	page1
	page2
	page3
	page4

