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McKay, Brandan, 389

McKenzie, Ralph, 72

Menezes Sampaio, Rudini, 429

Merino, Criel, 64

Miller, Benjamin, 330, 336, 349, 383

Moon, John, 293

Moreira, Carlos Gustavo, 429

Moser, Leo, 293

Mulholland, Hugh P., 28

Müller, Vladimir, 69

Nagle, Brendan, 424

Naor, Assaf, 128
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Vershik, Anatoly, 430

Vershik, Antoly, 178

Vesztergombi, Katalin, xi, xiii, 16, 151, 153,
160, 164, 169, 174, 185, 187, 195, 201,
202, 210, 221, 264, 265, 317

Vicsek, Tamás, 158

von Neumann, John, 430

Walker, Kevin, xiv

Welsh, Dominic, xiv, 47, 64, 435

Whitney, Hassler, 74

Wilf, Herbert, 433

Williams, David, 441

Wilson, Richard, 9, 197, 308, 434

Winkler, Peter, 79

Witten, Edward, 86

Woeginger, Gerhard, 446

Yin, Mei, 261

Yuster, Raphael, 279



468 AUTHOR INDEX

Zeidler, Eberhard, 312
Ziegler, Tamar, 431



Subject Index

adjacency matrix, 39

automorphism, 234
average ε-net, 228
Azuma’s Inequality, 163, 265, 440, 441

ball distance, 339

Bernoulli lift, 348
Bernoulli shift, 342
blowup of graph, 40

bond, 38
Borel coloring, 330
Borel graph, 329

Cauchy sequence, 174
chromatic invariant, 435
chromatic polynomial, 47, 435
circle graph, 416

cluster of homomorphisms, 80
component map, 341
concatenation of graphs, 85

conjugate in concatenation algebra, 85
connection matrix, 43

dual, 76
flat, 43

connection rank, 44, 107
connector, 94
constituent of quantum graph, 83

continuous geometry, 430
contractor, 94
convergent graph sequence, 173

Counting Lemma, 167
Inverse, 169

cut
maximum, 64

cut distance, 12, 128, 132
cut metric, 128
cut norm, 127, 131

distance from a norm, 135
distinguishable by sampling, 266
dough folding map, 342

edge-coloring, 417
edge-coloring function, 417
edge-coloring model, 417

edge-connection matrix, 416

edit distance, 11, 128, 352

epi-mono decomposition, 448

epimorphism, 448

equipartition, 37

equitable partition, 37

equivalence graphon, 255

expansion

proper, 94

flag algebra, 289, 427

formula

first order, 50

monadic second order, 50

node-monadic second order, 50

free energy, 265

Frobenius algebra, 84

Frobenius identity, 84

grandmother graph, 341

graph

H-colored

isomorphic, 71

ε-homogeneous, 141

ε-regular, 142

k-broken, 416

bi-labeled, 85

decorated, 120

directed, 429

edge-weighted, 38

eulerian, 63, 89

expander, 384

flat, 39

fully labeled, 39

gaudy, 51

H-colored, 71

hyperfinite, 383

labeled, 39

looped-simple, 38

measure preserving, 332

multilabeled, 39

norming, 239

partially labeled, 39, 85

planar, 383

469



470 SUBJECT INDEX

random

evolving, 8

involution invariant, 340

multitype, 8

randomly weighted, 77

seminorming, 239

series-parallel, 88

signed, 39

simple, 38

simply labeled, 39

W-random, 157

weakly norming, 239

weighted, 38

Graph of Graphs, 339

graph parameter, 41

additive, 41

contractible, 95

estimable, 263

finite rank, 44

gaudy, 52

isolate indifferent, 257

isolate-indifferent, 41

maxing, 41

minor-monotone, 42

multiplicative, 41

normalized, 41

reflection positive, 44

flatly, 44

simple, 41

graph property, 41

distinguishable by sampling, 402

hereditary, 42, 247

minor-closed, 42

monotone, 41

random-free, 247

robust, 273

testable, 272, 402

graph sequence

bounded growth, 384

hyperfinite, 383

locally convergent, 16, 353

quasirandom, 9, 187, 197

multitype, 10

subexponential growth, 384

graphing, 23, 332

bilocally isomorphic, 347

cyclic, 330

cylic, 334

hyperfinite, 385

local isomorphism, 346

locally equivalent, 346

random rooted component, 341

stationary distribution, 333

graphon, 16, 115, 217

degree function, 116

finitely forcible, 308

infinitesimally finitely forcible, 314

triangle-free, 247

graphon property, 247

testable, 268

graphon variety, 250

r-graph, 421

Grothendieck norm, 128

ground state energy, 65

microcanonical, 204
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Maxcut(G),maxcut(G) maximum cut, 64
M(f, k), Msimp(f, k), Mmult(f, k),

Mflat(f, k),M(f,N) connection
matrices, 43

M ′(f, k) edge-connection matrix, 416
MG Möbius inverse of ZG, 83
MA

hom,M
A
inj,M

A
surj,M

A
aut matrices of

homomorphism numbers, 73

Mk(f) moments of a function, 442
μ(x, y), μP Möbius function, 433, 434

N,N∗ nonnegative integers and positive
integers, 37

N(f, k) dual connection matrix, 76

ν(G) matching number, 41
NG(v) = N(v) neighbors of v, 38
(n)k = n(n− 1) . . . (n− k + 1), 37
Nk(f) annihilator of quantum graphs, 84
∇(v) edges incident with v, 38

Ob(K) objects of category, 447
ω(G) size of maximum clique, 41
On edgeless graph, 38

Pa path graphing, 330
πG,H , πG,W , πy distribution on

homomorphisms, 368
Π(α) partitions of [0, 1], 205
Π(n),Π(n,α) partitions of [n], 204
Π∗(n,α) fractional partitions, 212
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pm(G) number of perfect matchings, 41

Pn path, 38

P •
n , P

••
n partially labeled paths, 39∏

ω ultraproduct, 444

P closure of graph property, 247

P(T ) probability measures on Borel sets,
438

Qq(G),Qa(G) quotient sets, 211

Q∗
q(G),Q∗

a(G) fractional quotient sets, 212

Qk k-labeled quantum graphs, 84

Qk/f , Qk,k/f factor algebras, 84

Qstab
k k-labeled quantum graphs with stable

labeled set, 95

qr(H) quasirandomness, 422

R,R+ reals and nonnegative reals, 37

Rc
ε graphons far from R, 270

r(f, k) connection rank function, 44

ρG,r neighborhood sample distribution, 22

root(H) root of graph, 339

rW (a, b) similarity distance, 226

rW (x, y) neighborhood distance, 222

S[0,1], S[0,1] measure preserving maps, 437

σG,k subgraph sample distribution, 5

Sn star, 38

σ+ distribution of weighted graphs, 343

Spec(W ) spectrum, 124
σ∗(A) probability measure scaled by

degrees, 339
stab(G) number of stable sets, 46

stab(G, x) stable set polynomial, 65

surj(F,G) surjective homomorphism
number, 56

t(α) tail of morphism, 447

t(F,G), tinj(F,G), tind(F,G)
homomorphism densities, 58, 319

t(F,W ), tind(F,W ) homomorphism
densities in graphons, 116, 117

t(F,w) decorated homomorphism density,
120, 323

τ(G) node cover number, 46

τ(H) node-cover of hypergraph, 446
Tk tensors with k slots, 419

T (n, r) Turán graph, 25

tree(G) number of spanning trees, 435

t∗(F,G), t∗inj(F,G), t∗ind(F,G)

homomorphism frequencies, 59

tut(G;x, y) Tutte polynomial, 434

TW kernel operator, 124

tx(F,W ) labeled homomorphism density,
117

UW,U ◦W,U ⊗W products of kernels, 123

U [X] submatrix of kernel, 160

v(G) = |V (G)| number of nodes, 38

W,W0,W1 spaces of kernels and graphons,
115

W̃, W̃0, W̃1 unlabeled kernels, 132
Wϕ(x, y) variable transformation, 121
WH graphon from graph, 115
W(K) K-graphons, 322
Wn,W ◦n,W⊗n powers of kernels, 123

W/P quotient graph, 144
WP (x, y) stepping operator, 144

x ≥ 0 (for U) nonnegativity of quantum
graphs, 281

x ≡ y (mod f) congruence of quantum
graphs, 84

Z,Zq integers and integers modulo q, 37
ZG sum of quotients, 83


