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7 Martingales and Tight Concentration 103
7.1 Definitions 103
7.2 Large Deviations 105
7.3 Chromatic Number 107
7.4 Two General Settings 110
7.5 Four Illustrations 113
7.6 Talagrand’s Inequality 116
7.7 Applications of Talagrand’s Inequality 119
7.8 Kim–Vu Polynomial Concentration 121
7.9 Exercises 122

The Probabilistic Lens: Weierstrass Approximation
Theorem 124

8 The Poisson Paradigm 127
8.1 The Janson Inequalities 127
8.2 The Proofs 129
8.3 Brun’s Sieve 132
8.4 Large Deviations 135
8.5 Counting Extensions 137
8.6 Counting Representations 138
8.7 Further Inequalities 141



x CONTENTS

8.8 Exercises 143

The Probabilistic Lens: Local Coloring 144

9 Quasirandomness 147
9.1 The Quadratic Residue Tournaments 148
9.2 Eigenvalues and Expanders 151
9.3 Quasirandom Graphs 157
9.4 Szemerédi’s Regularity Lemma 165
9.5 Graphons 169
9.6 Exercises 172

The Probabilistic Lens: Random Walks 173

Part II TOPICS

10 Random Graphs 177
10.1 Subgraphs 178
10.2 Clique Number 180
10.3 Chromatic Number 182
10.4 Zero-One Laws 183
10.5 Exercises 191

The Probabilistic Lens: Counting Subgraphs 192
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