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additive combinatorics, 5
adjacency matrix, xv
Alon-Boppana bound, 119
AP, xv

4-AP, 85, 207, 217, 221
=, see asymptotics
asymptotics, xvii
Azuma’s inequality, 139

Balog—Szemerédi-Gowers theorem, 258
graph, 260
Behrend construction, 69
bipartite graph
complete, xv
constructions, 39
forbidding, see Kévari—Sés—Turan theorem
sparse
forbidding, 33
Blichfeldt’s theorem, 251
block model, see stochastic block model
blow-up, 28
Bogolyubov’s lemma, 245
Bohr set, 216, 247, 252
Borel-Cantelli lemma, 140
bounded differences inequality, 139, 152
BSG, see Balog—Szemerédi—Gowers theorem 258

Cayley graph, 104
character, 107, 200
Cheeger’s inequality, 103
Chernoft bound, 91
x(), see chromatic number
chromatic number, xv, 27
Chung—Graham—-Wilson theorem, see quasirandom
graph
Cy, see cycle
clique, xv
forbidding, see Turdn’s theorem
coloring
H-coloring, 179
proper, see chromatic number
Ramsey, 2
common difference, xv
popular, 227
common graph, 168

concentration
subgraph density, 139
constellation, 8
construction
algebraic, 37, 39
randomized, 37, 38
randomized algebraic, 38, 46
Turan, 37
convergence
cut metric, 133, 140
left, 136, 138, 140, 150
convolution, 201
corner, 67
counting lemma
graph, 70
graphon, 140
inverse, 155
sparse, 281, 287

3-AP, see Roth’s theorem, 205, 212

triangle, 61, 141

Courant—Fischer min-max theorem, 96

covering lemma, 238
crossing number, 267
cut
convergence, see convergence
distance, 133
metric, 133
norm, 132, 140, 281
cycle, xv
constructions, 45
forbidding, 31

deg(x), see degree
degree, xv
dense model theorem, 281, 282
density
clique, 183
edge, 19, 53
homomorphism, 135, 158, 277
increment, 61, 206, 213
integers, 5
2-density, 39
dependent random choice, 33
diamond-free lemma, 65
discrepancy, 90, 131
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distinct distances problem, 26
doubling

constant, 232

small, 232

E, xv
E(G), e(G), e(A,B), e(A), see graph
edge expansion, 103
eigenvalue, 95
abelian Cayley graph, 106
bipartite, 98
second, 119
Alon-Boppana bound, 119
Friedman’s theorem, 123
Ramanujan graph, 124
energy, 55, 222
additive, 258
increment, 223
multiplicative, 271
entropy, 187
Erdds conjecture
arithmetic progressions, 7
distinct distances problem, 26
unit distance problem, 24
Erdds—Stone—Simonovits theorem, 27, 74
Erd&s—Turdn conjecture, see Szemerédi’s theorem
ESS theorem, see ErdGs—Stone—Simonovits
theorem
ex(n, H), see Turdn problem
expander mixing lemma, 101
bipartite, 102
converse, 102
exponent
abelian group, 240
extremal number, see Turdn problem

finitary, 1
finite field model, 198, 203, 255
flag algebra, 170
forcing graph/conjecture, 97, 160
4-cycle
forbidding, 22
construction, 40
minimum density, 93
Fourier, 106, 198, 210, 248
inversion, 199, 210
nonabelian, 115
3-AP, 211
uniform, 205, 207, 212, 217, 221
Freiman
homomorphism, 241
isomorphism, 241
polynomial Freiman—Ruzsa conjecture, 255
theorem, 233, 254
abelian group, 234
finite field model, 240
groups with bounded exponent, 240
Furstenberg—Sarkdzy theorem, 8

Index

G(n,p), see random graph, Erd6s—Rényi
G[S], see induced subgraph
GAP, see progression, generalized arithmetic
Gauss sum, 108
Gowers uniformity norm, 209
graph, xv
graphon, 128

associated, 129

space, 133

compact, 134, 148

step, 129
Green-Tao theorem, 8, 274
Grothendieck’s inequality, 117

H-free, xv, see also Turan problem
half-graph, 61, 129
hereditary graph property, 84
homomorphism

Freiman, 241

graph, xv, 135, 158
hypergraph, xv

induced subgraph, xv
infinitary, see finitary
invertible
measure preserving map, 132

K&vari—Sés—Turdn theorem, 22
constructions, 39
geometric applications, 24
K, see clique
K 1, see bipartite graph, complete
KST theorem, see K&vari—-Sés—Turan
theorem

lattice, 249
<, see asymptotics
linear forms condition, 278, 279

Mantel’s theorem, 12
martingale, 146

convergence theorem, 148
maximum cut, 145, 156
measure preserving map, 132
Minkowski

first theorem, 251

second theorem, 251
mixing

quasirandom groups, 112
modeling lemma, 243
moment, 122

graphon, 152

N, xv

N(x), see neighborhood

(n,d, 1)-graph, 101
bipartite, 102

[N], xv

neighborhood, xv
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norm graph, 43
projective, 44

O( ), see asymptotics
Q( ), see asymptotics
operator norm, 101

Paley graph, 92, 105

eigenvalues, 107
Parseval, 199, 210
Perron—Frobenius theorem, 96
Plancherel, 199, 210
Pliinnecke’s Inequality, 235
point-line incidence, 268
polynomial method, 217
product set, 265
product-free, 109, 112
progression

arithmetic, xv

convex, 257

generalized arithmetic, 233
progression, generalized arithmetic, 252
property testing, 83
pseudorandomness, 89
PSL(2,p), 92, 113

quasirandom
Cayley graph, 116
graph, 90, 129
bipartite, 98
group, 109, 114
examples, 113

r-graph, see hypergraph
Ramanujan graph, 124
Ramsey’s theorem, 2
random graph
Erdds—Rényi, 90
quasirandom, 92
rank
slice, 218
regular
pair, 54
partition, 54
set, 61
regularity lemma
arithmetic, 222, 224
bounded degree, 151
equitable, 60
graph, 55
hypergraph, 86
irregular pair, 59, 61
lower bound, 59
strong, 77
weak, 142, 145
removal lemma
graph, 74
hypergraph, 85
induced, 76

Index

infinite, 81
triangle, 63, 173

representation theory, 109
Roth’s theorem, 6, 9, 66, 211, 276

Behrend construction, 69
counting, 294

finite field, 203, 217, 221
relative, 279
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Sarkézy theorem, see Furstenberg—Sark6zy

theorem

Schur’s theorem, 1
semidefinite

program, 145, 171

relaxation, 117
SET card game, 203
(7,4)-conjecture, 66
Shearer’s inequality, 193

Sidorenko’s conjecture, 159, 167, 170, 174, 189

~, see asymptotics
(6, 3)-theorem, 66
spectral gap, 103

square, see Furstenberg—Sarkdzy theorem

Stanley sequence, 69

stochastic block model, 130, 137

subgraph, xv

induced, xv
successive minimum, 250
sum-free, 1, 221
sum-product, 265
sumset, 231, 234, 235, 265

iterated, 245

restricted, 260
sunflower, 221
supersaturation, 21, 281
symmetrization

Zykov, 17, 182

Szemerédi’s regularity lemma, see regularity

lemma, graph

Szemerédi’s theorem, 6, 85, 275
bounds, 7
counting, 281
multidimensional, 8
polynomial, 8
random, 280
relative, 279

O( ), see asymptotics
tower function, 59
trace method, 122
transference, 280
triangle

density, 161

forbidding, see Mantel’s theorem

triangle inequality
Ruzsa, 234
Turdn
density, 19
graph, 14
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hypergraph, 21, 186 V(G), v(G), see graph
number, 11 van der Waerden’s theorem, 5
problem, 11 vertex-transitive graph, 110

theorem, 14, 182
W-random graph, 137

U3 norm, 209, 256 W, see graphon, associated
undecidability, 158
unit distance problem, 24 Zarankiewicz problem, 22
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