
CONTENTS

Editor'sStatement xiii

Section Editor'sForeword xv

Preface xvii

SpecialSymbols xix

Chapter 1 Topics from ProbabilityTheory 1

1.1 ProbabilitySpaces 1

1.2 Measurable Partitionsand Lebesgue Spaces 3

1.3 The Latticeof Measurable Partitions 10

1.4 Random Variables 13

1.5 Conditional Probabilityand Independence 15

1.6 Conditional Expectation of Random Variables 27

1.7 StochasticProcessesand Dynamical Systems 33

1.8 The Ergodic Theorem and the Martingale Convergence

Theorem 38

Chapter 2 Entropy and Information 51

2.1 Information and Uncertainty of Events 51

2.2 The Information Function of an Experiment and Entropy 53

2.3 An Example 55

2.4 ConditionalInformation and Conditional Entropy 58

2.5 Propertiesof Entropy and Conditional Entropy 60

2.6 Entropy of ArbitraryMeasurable Partitionsand Limit

Theorems 66

2.7 Rate ofInformation Generation 78

2.8 Entropy of Dynamical Systems 84

2.9 Factor Automorphisms and Factor Systems 90

2.10 Shannon's Theorem and the EquipartitionProperty 95

2.11 Entropy as a Function of Distributions 101

2.12 Examples 104

2.12.1 Direct Products 105

2.12.2 Skew Products 105

2.12.3 Powers of Endomorphisms 105



Contents

2.12.4 Flows 106

2.12.5 Induced Automorphisms 106

2.12.6 PeriodicAutomorphisms 107

2.12.7 Rotationsof the Circle 107

2.12.8 Ergodic Automorphisms of Compact Abelian

Groups 107
2.12.9 BernoulliShifts 109

2.12.10 Markov Shifts 109

2.12.11 S-Automorphisms 110

2.12.12 UnilateralShifts 111

2.12.13 Continued FractionTransformations 111
2.12.14 ｆ-Transformations 112

2.13 Sequence Entropy and r-Entropy 113

Chapter 3 Information Theory 117

3.1 A Model of an Information System 117

3.2 The Source 119

3.3 Coding 121
3.4 The Channel 122

3.5 The Noisy-Channel Coding Theorem 128

3.6 Source Coding 130

Chapter 4 Ergodic Theory 147

4.1 Introduction 147

4.2 Unitary Operator of a System and BernoulliShifts 148

4.3 AT-Systemsand AT-Automorphisms 150

4.4 Spaces of Ordered Partitions,Weak Independence, and

Weak Dependence 165

4.5 Coding and Ornstein'sFundamental Lemma 173

4.6 The Isomorphism Theorem forBernoulliSystems 195

4.7 Characterizationof BernoulliSystems 199

4.8 RelativeIsomorphism 202

4.9 SpecialFlows and Equivalence Theory 206

Chapter 5 TopologicalDynamics 213

5.1 Introduction 213

5.2 Definitionand Basic Propertiesof Topological Entropy 215

5.3 Connection between Topological and Measure Theoretic

Entropy 219

5.4 An AlternativeDefinitionof TopologicalEntropy 222



Contents xi

Chapter6 StatisticalMechanics 229

6.1 Introduction 229
6.2 ClassicalContinuousSystems 230
6.3 ClassicalLatticeSystems 234
6.4 GibbsStatesforLatticeSystems 236
6.5 EquilibriumStatesand theConceptsofEntropyand
Pressure 240

Bibliography 245

Index 253


	page1
	page2
	page3

