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1,1 4 indicator function, 37

2l Borel sets in the graph of graphs, 339

A > 0 positive semidefinite, 37

a X b product in category, 447

a @ b coproduct in category, 448

A - B dot product of matrices, 37

«a V B pullback, 448

a A 8 morphisms in pushout, 448

o, nodeweight of homomorphism, 56

Aq adjacency matrix, 39

a(G) stability number, 41

A(G, z) characteristic polynomial, 67

oy nodeweight-sum, 58

a;(H) nodeweight, 38

AT sigma-algebra of weighted rooted
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Aut(W) automorphism group, 234

a1W1 @ aeWa @ ... direct sum of kernels,
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Bg,r(v) ball of radius r about v, 38
B(H,r) neighborhood of root, 339
Bi,j (H) edgeweight, 38

B™ m-bond, 38

B™** labeled bond, 39

B, r-balls, 339

C complex numbers, 37

C, cyclic graphing, 330

cep(G; u,v) cluster expansion polynomial,
434

chr(G, q) chromatic polynomial, 435

chro(G, k) number of colorations, 435

Cp, cycle, 38

col(G, h) edge-coloring function, 417

Conn(G) connected subgraphs, 38

cri(G) chromatic invariant, 435

Csp(@) connected spanning subgraphs, 38

C(U, H),C(U, W) overlay functional, 205

cut(G, B) maximum multicut, 64

d1(G,G") edit distance, 128, 352
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o0(G,G"),60(G, G’) unlabeled cut
distance, 129

do(G, G, X) overlay cut distance, 129

og(U, W) cut distance, 132

dg(U, W) cut norm distance, 131

deg, deg 4, degf{' degree, 331

deg.(p,v) edge-colored degree, 417

deg(H) degree of root, 339

da(X,Y) edge density between sets, 141

dH2us( A B) Hausdorff distance, 208

d®(H1, H2) ball distance, 339

dimvyc (H) Vapnik—Chervonenkis
dimension, 446

85 M(Gr, Ga), 853(G1, Ga)
nondeterministic sampling distances,
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N (U, W), 61 (U, W), é2(U, W) distances
derived from norm, 135

dob(W) Dobrushin value, 370

85 (F, F'), 60 (F, F') sampling distance, 351

dsamp (G, G"), dsamp (W, W') sampling
distance, 12, 158

dsim (s, t) similarity distance, 277

d®(u,v) local distance, 331

dvar(a, B) variation distance, 12

dw (x) normalized degree, 116

E,, E_ signed edge-sets, 39

e(G) = |E(G)| number of edges, 38

n,Me edge measure, 333

eq(X,Y) set of edges between X and Y, 38

ent(G, H) homomorphism entropy, 202

ent* (G, H) homomorphism entropy
typical, 204

ent* (G, W) sparse homomorphism entropy,

375
Eul eulerian property, 63
e.u>|(F) number of eulerian orientations, 49

T, Y, fY Mébius inverses, 42

F1 F> gluing product, 42

Ft,F%, F! labeled quantum graphs from
simple graph, 283

F o G concatenation of graphs, 85



474 NOTATION INDEX

F signed graph from simple graph, 57

F(K), Fn(K) compact decorated graphs,
318

F P simple graphs on [k], 38

Fy, m bi-labeled graphs, 85, 86

Fp,Fg k-labeled and S-labeled graphs, 39

Fmult myltigraphs on [k], 38

.}‘ktab k-labeled graphs with stable labeled

set, 95
flo(G, ¢) nowhere-zero g-flows, 436
F* conjugate in concatenation algebra, 85

G10G2 Cartesian sum, 40

G1 X G2 categorical product, 40

G1 X G2 strong product, 40

G1 * G2 gluing k-broken graphs, 416

& edge-rooted graphs, 340

®*, G® rooted graphs, 339

&%, extensions of F', 339

G(H) randomized weighted graph, 157

G(k, G) random induced subgraph, 157

G*k categorical power, 40

G(m) blow-up of G, 40

G(n,p),G(n,m),G(n; H) random graphs, 8

G Bernoulli lift, 348

G7 weighted rooted graphs, 343

GY? growing preferential attachment graph,
191

GP prefix attachment graph, 188

G/P quotient graph, 40, 83, 141, 211

Gp averaged graph, 141

G/p fractional quotient graph, 212

G[S] induced subgraph, 38

GSIMP simple version of G, 38

G(n,W),G(S,W) W-random graphs, 157

G1? uniform attachment graph, 188

[G] unlabeling, 39

[G]ls removing labels not in S, 39

G connected component containing x, 338

h(a)) head of morphism, 447

H(a, B)) weighted graph with nodeweight
vector a and edgeweight matrix B, 38

H graph of graphs, 339

HT graph of weighted graphs, 343

hom(F, G) homomorphism number, 6, 56,
77, 319

Hom(F, G) set of homomorphisms, 56

Hom(F,G) graph of homomorphisms, 79

Hom(F, G) complex of homomorphisms, 80

hom (F, G) weight of homomorphism, 56,
58

hom*(G, H) typical homomorphism
number, 204

hom(F, X),inj(F, X) homomorphism
polynomials, 108

H(n, W), H(S, W) W-random weighted
graphs, 157

Z(G) set of stable sets, 65

ind(F, G) number of embeddings, 56

inj(F, G) injective homomorphism number,
56, 57

I(W) entropy functional, 260

Z(W) induced subgraphs of graphon, 247

k] =11,2,...,k}, 12

K?1* 2-multilabeled graph on one node, 39

K(a,b) morphisms, 447

K;,lﬂ K;,.b partially labeled complete
bipartite graphs, 39

K, KC9"t morphisms into and out of a, 447

X(G) chromatic number, 41

K,, complete graph, 38

Ky looped complete graph, 38

Ky, Kp»*® partially labeled complete graphs,
39

K7 complete hypergraph, 422

L(C) intersection graph, 38

L(G) line-graph, 38, 331

Xi(G), N(G), \i(W), A,(W) eigenvalues,
195

lim,, ultralimit, 445

In, log, log* natural, binary and iterated
logarithm, 37

L}, complete r-partite hypergraph, 422

L(W) space of functions tzy, 311

Maxcut(G), maxcut(G) maximum cut, 64
M(f, k), ME™P(f, k), M™E(f, ),
MUt (f k), M(f,N) connection
matrices, 43
M'(f, k) edge-connection matrix, 416
MG Mobbius inverse of ZG, 83
Mﬁ‘gm, Mi‘%, Ms"l‘wj7 M;ﬁ;t matrices of
homomorphism numbers, 73
My (f) moments of a function, 442
w(z,y), pp Mobius function, 433, 434

N, N* nonnegative integers and positive
integers, 37

N(f, k) dual connection matrix, 76

v(G) matching number, 41

N¢g(v) = N(v) neighbors of v, 38

(Mg=n(n—-1)...(n—k+1), 37

Nk (f) annihilator of quantum graphs, 84

V(v) edges incident with v, 38

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

P, path graphing, 330

Ta,H,Tq,w, Ty distribution on
homomorphisms, 368

II(e) partitions of [0, 1], 205

II(n),II(n, o) partitions of [n], 204

IT*(n, ) fractional partitions, 212
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pm(G) number of perfect matchings, 41

P,, path, 38

Py, Py® partially labeled paths, 39

[1,, ultraproduct, 444

P closure of graph property, 247

P(T) probability measures on Borel sets,
438

Q4(@), Qa(G) quotient sets, 211

Q:(G), Q4 (G) fractional quotient sets, 212

Qj. k-labeled quantum graphs, 84

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

Qi‘ab k-labeled quantum graphs with stable
labeled set, 95

qr(H) quasirandomness, 422

R, R4 reals and nonnegative reals, 37

R¢ graphons far from R, 270

r(f, k) connection rank function, 44

pa,r neighborhood sample distribution, 22
root(H) root of graph, 339

7w (a, b) similarity distance, 226

rw (z,y) neighborhood distance, 222

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

oa,k subgraph sample distribution, 5

Sy, star, 38

ot distribution of weighted graphs, 343

Spec(W) spectrum, 124

o*(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(e) tail of morphism, 447

t(Fv G)7 tinj(Fv G)v tind(Fv G)
homomorphism densities, 58, 319

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

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

7(G) node cover number, 46

7(H) node-cover of hypergraph, 446

Tk tensors with k slots, 419

T(n,r) Turédn graph, 25

tree(G) number of spanning trees, 435

t*(F, G’),tifu-(F, G), tx 4 (F,G)
homomorphism frequencies, 59

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

Tw kernel operator, 124

te(F, W) labeled homomorphism density,
117

UW,U o W,U ® W products of kernels, 123
U[X] submatrix of kernel, 160

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

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

W, WO,Wl unlabeled kernels, 132

W (z,y) variable transformation, 121

Wy graphon from graph, 115

W(K) K-graphons, 322

W™ Wen™ W®n powers of kernels, 123

W/P quotient graph, 144

Wp(z,y) stepping operator, 144

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

z =y (mod f) congruence of quantum
graphs, 84

7,74 integers and integers modulo ¢, 37
Z @G sum of quotients, 83



