
Contents

Introduction XI

1. The Sherrington-Kirkpatrick Model 1
1.1 Introduction 1
1.2 Notations and Simple Facts 5
1.3 Gaussian Interpolation and the Smart Path Method 12
1.4 Latala's Argument 29
1.5 A Kind of Central Limit Theorem 51
1.6 The Cavity Method 53
1.7 Gibbs' Measure; the TAP Equations 67
1.8 Second Moment Computations and the Almeida-Thouless Line 80
1.9 Beyond the AT Line 93
1.10 Central Limit Theorem for the Overlaps 98
1.11 Non Gaussian Behavior: Hanen's Theorem 113
1.12 The SK Model with d-component Spins 125
1.13 The Physicist's Replica Method 140
1.14 Notes and Comments 146

2. The Perceptron Model 151
2.1 Introduction 151
2.2 The Smart Path 154
2.3 Cavity in M 160
2.4 The Replica Symmetric Solution 173
2.5 Exponential Inequalities 182
2.6 Notes and Comments 190

3. The Shcherbina and Tirozzi Model 191
3.1 The Power of Convexity 191
3.2 The Replica-Symmetric Equations 207
3.3 Controlling the Solutions of the RS Equations 224
3.4 Notes and Comments 235

VII

Bibliografische Informationen
http://d-nb.info/1004409982

digitalisiert durch

http://d-nb.info/1004409982


VIII Contents

4. The Hopfield Model 237
4.1 Introduction: The Curie-Weiss Model 237
4.2 Local Convexity and the Hubbard-Stratonovitch Transform . 244
4.3 The Bovier-Gayrard Localization Theorem 254
4.4 Selecting a State with an External Field 272
4.5 Controlling the Overlaps 274
4.6 Approximate Integration by Parts and the Replica-Symmetric

Equations 284
4.7 Notes and Comments 295

5. The V-statistics Model 297
5.1 Introduction 297
5.2 The Smart Path 299
5.3 Cavity in M 302
5.4 The New Equation 306
5.5 The Replica-Symmetric Solution 312

6. The Diluted SK Model and the K-Sat Problem 325
6.1 Introduction 325
6.2 Pure State 328
6.3 The Functional Order Parameter 340
6.4 The Replica-Symmetric Solution 345
6.5 The Franz-Leone Bound 359
6.6 Continuous Spins 364
6.7 The Power of Convexity 376
6.8 Notes and Comments 395

7. An Assignment Problem 397
7.1 Introduction 397
7.2 Overview of the Proof 401
7.3 The Cavity Method 402
7.4 Decoupling 405
7.5 Empirical Measures 413
7.6 Operators 422
7.7 Notes and Comments 433

A. Appendix: Elements of Probability Theory 435
A.I How to Use this Appendix 435
A.2 Differentiation Inside an Expectation 435
A.3 Gaussian Random Variables 437
A.4 Gaussian Integration by Parts 440
A.5 Tail Estimates 441
A.6 How to Use Tail Estimates 444
A.7 Bernstein's Inequality 446
A.8 e-Nets 448



Contents IX

A.9 Random Matrices 449
A. 10 Poisson Random Variables and Point Processes 454
A. 11 Distances Between Probability Measures 456
A.12 The Paley-Zygmund Inequality 460
A.13 Differential Inequalities 460
A.14 The Latala-Guerra Lemma 461
A.15 Proof of Theorem 3.1.4 462

References 465

Index 475

Glossary 479


