Contents

Frequently Used Notation XV
Introduction 1
CHAPTER 1

The Construction, and Other General Results 6
1. Markov Processes and Their Semigroups 7
2. Semigroups and Their Generators 12
3. The Construction of Generators for Particle Systems 20
4. Applications of the Construction 30
5. The Martingale Problem 42
6. The Martingale Problem for Particle Systems 47
7. Examples 53
8. Notes and References 61
9. Open Problems 62
CHAPTER 11

Some Basic Tools 64
1. Coupling 64
2. Monotonicity and Positive Correlations 70
3. Duality 84
4. Relative Entropy 88
5. Reversibility 90
6. Recurrence and Transience of Reversible Markov Chains 98
7. Superpositions of Commuting Markov Chains 106
8. Perturbations of Random Walks 109
9. Notes and References 119

CHAPTER III

Spin Systems 122
1. Couplings for Spin Systems 124
2. Attractive Spin Systems 134
3. Attractive Nearest-Neighbor Spin Systems on Z' 144
4. Duality for Spin Systems 157
5. Applications of Duality 163
6. Additive Spin Systems and the Graphical Representation 172



Xii

7. Notes and References
8. Open Problems

CHAPTER IV

Stochastic Ising Models

. Gibbs States

- Reversibility of Stochastic Ising Models
. Phase Transition

. L, Theory

. Characterization of Invariant Measures
. Notes and References

. Open Problems

NN AW N =

CHAPTER V

The Voter Model

1. Ergodic Theorems

2. Properties of the Invariant Measures
3. Clustering in One Dimension

4. The Finite System

5. Notes and References

CHAPTER VI

The Contact Process

. The Critical Value

. Convergence Theorems
. Rates of Convergence
. Higher Dimensions

. Notes and References

. Open Problems

[= NN I VSR &

CHAPTER VII

Nearest-Particle Systems

- Reversible Finite Systems

. General Finite Systems

. Construction of Infinite Systems
- Reversible Infinite Systems

. General Infinite Systems

. Notes and References

. Open Problems

N B WN -

CHAPTER VIII
The Exclusion Process

1. Ergodic Theorems for Symmetric Systems
2. Coupling and Invariant Measures for General Systems
3. Ergodic Theorems for Translation Invariant Systems

4. The Tagged Particle Process

Contents

175
176

179
180
190
196
205
213
222
224

226
227
239
246
254
262

264
265
276
290
307
310
312

315
317
325
330
335
347
353
354

361
363
380
384
395



Contents

5. Nonequilibrium Behavior
6. Notes and References
7. Open Problems

CHAPTER IX

Linear Systems with Values in [0, ©0)°

- The Construction; Coupling and Duality
. Survival and Extinction

. Survival via Second Moments

. Extinction in One and Two Dimensions
Extinction in Higher Dimensions

. Examples and Applications

. Notes and References

. Open Problems

N I N N

Bibliography

Index

xiii

402
413
415

417
422
432
442
449
455
458
466
467

470
487



