
Contents

CHAPTER I

A Brief Introduction to the Central Ideas of the Theory 1
§0. Introduction 1
§1. The Pitchfork Bifurcation 2
§2. The Continuous Flow Stirred Tank Reactor (CSTR) 16
§3. A First View of the Liapunov-Schmidt Reduction 25
§4. Asymptotic Stability and the Liapunov-Schmidt Reduction 35

APPENDIX 1

The Implicit Function Theorem 44

APPENDIX 2

Equivalence and the Liapunov-Schmidt Reduction 47

CHAPTER II

The Recognition Problem 51
§0. Introduction 51
§1. Germs : A Preliminary Issue 54
§2. The Restricted Tangent Space 56
§3. Calculation of RT(g), I: Simple Examples 58
§4. Principles for Calculating RT(g), I: Basic Algebra 63
§5. Principles for Calculating RT(g), II: Finite Determinacy 66
§6. Calculation of RT(g), II : A Hard Example 77
§7. Principles for Calculating RT(g), III: Intrinsic Ideals 81
§8. Formulation of the Main Results 86
§9. Solution of the Recognition Problem for Several Examples 93

§10. The Recognition Problem: General Equivalences 96
§11. Proof of Theorem 2.2 98
§12. Proof of Proposition 8.6(b) 102
§13. Proof of Theorem 8.7 107



XVI Contents

CHAPTER III

Unfolding Theory 117
§0. Introduction 117
§1. Unfoldings and Universal Unfoldings 120
§2. A Characterization of Universal Unfoldings 123
§3. Examples of Universal Unfoldings 129
§4. The Recognition Problem for Universal Unfoldings 133
§5. Nonpersistent Bifurcation Diagrams 140
§6. Statement of the Main Geometric Theorem 143
§7. A Simple Example : The Pitchfork 145
§8. A Complicated Example : The Winged Cusp 148
§9. A Sketch of the Proof of Theorem 6.1 152

§10. Persistence on a Bounded Domain in a Parametrized Family 154
§11. The Proof of Theorem 10.1 159
§12. The Path Formulation 165

CASE STUDY 1

The CSTR 174

CHAPTER IV

Classification by Codimension 182
§0. Introduction 182
§1. Philosophical Remarks Concerning Codimension 183
§2. The Classification Theorem 196
§3. Universal Unfoldings of the Elementary Bifurcations 202
§4. Transition Varieties and Persistent Diagrams 205

CHAPTER V

An Example of Moduli 213
§0. Introduction 213
§1. The Problem of Moduli: Smooth Versus Topological Equivalence 214
§2. The Recognition Problem for Nondegenerate Cubics 216
§3. Universal Unfolding; Relation to Moduli 219
§4. Persistent Perturbed Diagrams 222
§5. A Picture of the Moduli Family 226
§6. Discussion of Moduli and Topological Codimension 236
§7. The Thermal-Chainbranching Model 239

CHAPTER VI

Bifurcation with Z 2-Symmetry 243
§0. Introduction 243
§1. A Simple Physical Example with Z 2-Symmetry 244
§2. The Recognition Problem 247
§3. Universal Unfoldings 257
§4. Persistent Perturbations 260
§5. The Z 2-Classification Theorem 263
§6. Persistent Perturbations of the Nonmodal Bifurcations 267
§7. The Unimodal Family of Codimension Three 272
§8. Perturbations at the Connector Points 280



Contents
XVII

CHAPTER VII

The Liapunov-Schmidt Reduction 289
§0. Introduction 289
§1. The Liapunov-Schmidt Reduction Without Symmetry 290
§2. The Elastica: An Example in Infinite Dimensions 296
§3. The Liapunov-Schmidt Reduction with Symmetry 300
§4. The Liapunov-Schmidt Reduction of Scalar Reaction-Diffusion

Equations 308
§5. The Brusselator 312
§6. The Liapunov-Schmidt Reduction of the Brusselator 317

APPENDIX 3

Smooth Mappings Between Banach Spaces 329

APPENDIX 4

Some Properties of Linear Elliptic Differential Operators 332

CHAPTER VIII

The Hopf Bifurcation 337
§0. Introduction 337
§1. Simple Examples of Hopf Bifurcation 338
§2. Finding Periodic Solutions by a Liapunov-Schmidt Reduction 341
§3. Existence and Uniqueness of Solutions 350
§4. Exchange of Stability 358
§5. Degenerate Hopf Bifurcation 372

CASE STUDY 2

The Clamped Hodgkin-Huxley Equations 382

CHAPTER IX

Two Degrees of Freedom Without Symmetry 397
§0. Introduction 397
§1. Bifurcation with n State Variables 398
§2. Hilltop Bifurcation 400
§3. Persistent Bifurcation Diagrams for Hilltop Bifurcation 407

CHAPTER X

Two Degrees of Freedom with (Z 2 © Z 2 )-Symmetry 417
§0. Introduction 417
§1. Bifurcation Problems with (Z 2 © Z 2)-Symmetry 418
§2. Singularity Theory Results 421
§3. Linearized Stability and (Z 2 © Z 2)-Symmetry 426
§4. The Bifurcation Diagrams for Nondegenerate Problems 430

CASE STUDY 3

Mode Jumping in the Buckling of a Rectangular Plate 439

Bibliography 455

Symbol Index 460

Index 461


	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]


