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anti-line graph, 465

B(k,m, n) – A Bouwer graph, 451

block quotient digraph, 113

Bouwer graph, 451

B(PG(d − 1, q)) – the point-hyperplane

incidence graph of Fd
q , 160

Cayley digraph, 11

Cayley graph

arc-transitive, 93

circulant, 13

2-arc-transitive, 353

arc-transitive, 352

automorphism group, 346–349

isomorphisms, 303–317

unitary, 130, 164

clique graph, 191, 229

complement

of K(n, 2), 226

of the line graph of Kn, 223

Coxeter graph, 215

3-arc-regular, 217

automorphism group, 217

F28, 215

not Cayley, 268

not Hamiltonian, 219, 405

truncation, 222

truncation of the truncation, 107

cube, 1

2-arc regular, 128

as a Cayley graph of Z3
2
, 12

automorphism group, 1–3, 255

cover of K4, 201

distance-transitive, 449

is F8, 11

is Hamming graph H(2, 3), 189

normal Cayley graph, 327

truncation of, 129

deleted wreath product, 349–351

Desargues graph

as Levi graph, 240

automorphism group, 256

distance-transitive, 449

F20B, 11, 240

is GP(10, 3), 256

type
{

1, 21, 22, 3
}

, 385

DG(Γ) – a natural orientation of the

half-arc-transitive graph Γ, 453

dodecahedron, 39

2-arc-regular, 128

as orbital graph, 78

distance-transitive, 449

is GP(10, 2), 256

is F20A, 11

vertex-transitive, 39

double coset digraph, 21

Doyle–Holt graph, see Holt graph

F10, see Peterson graph

F14, see Heawood graph

F16, see Möbius–Kantor graph

F18, see Pappus graph

F20A, see dodecahedron

F20B, see Desargues graph

F24, see Nauru graph

F28, see Coxeter graph

F4, is K4, 11

F48, see GP(24, 5)

F432E, 452
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F8, see cube

Fermat digraph, 265

Fermat graph, 262–268

Hamiltonian, 417

not metacirculant, 367

order qp, 371

folded Johnson graph, 232

automorphism group, 232

Cayley, 236

Folkman graph, 462

generalized

Cayley graph, 442

Folkman graph, 463

Petersen graph, 248–261

GP(4, 1), see cube

GP(5, 2), see Petersen graph

GP(8, 3), see Möbius–Kantor graph

GP(10, 2), see dodecahedron

GP(10, 4), 248

GP(24, 5), 256

automorphism group, 256

Cayley graph of GL(2, 3), 258

is 2-arc-regular, 256

is F48, 256

Grassman graph, 237

Haar graph, 377

Hamming graph H(d, n), 189

Heawood graph, 35

4-arc regular, 162

automorphism group, 158–163

distance-transitive, 449

F14, 35

Levi graph of Fano plane, 240

metacirculant, 35

not normal Cayley graph of D14, 324

type
{

1, 41
}

, 385

usual drawing, 158

hexagon graph, 427

Holt graph, 99

alternating cycles, 454

half-arc-transitive, 99

I-graph, 261

icosahedron, 39

1-arc-regular, 128

as an orbital graph, 76

vertex-transitive, 40

intersection graph, 74

J(5,2), see Petersen graph

Johnson graph, 226–237

automorphism group, 230

Cayley, 236

Kn, the complete graph of order n, 9

2-arc-regular, 128

K(5, 2), see Petersen graph

Kneser graph, 223–224

Levi graph, 160, 237–248

line graph of Petersen graph, 61

(m, n)-metacirculant digraph, 35

Möbius–Kantor graph, 269

automorphism group, 255

consistent cycles of, 384

F16, 255

is GP(8, 3), 255

Levi graph, 269

Marušič–Scapellato graph,

see Fermat graph

Nauru graph

automorphism group, 256

is GP(12, 5), 256

n-cube, see Qn

O2, see Petersen graph

octahedron, 39

1-arc-regular, 128

Cayley graph, 41

odd graph, 225

Pappus graph, 406

distance-transitive, 449

F18, 207

is Hamiltonian, 406

Levi graph, 269

type
{

1, 21, 22, 3
}

, 385

Petersen graph, 9, 46–48, 226

2-subset labeling, 47

3-arc-regular, 88

arc-transitive, 82

as a (2, 5)-metacirculant graph, 35

as a double coset graph, 23

as a generalized orbital graph of a

metacyclic group, 29

as an orbital graph of S5, 30

automorphism group, 48, 91

distance-transitive, 449
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edge cyclic connectivity, 426

Frucht notation, 122

is F10, 11

is GP(5, 2), 248

is K(5, 2), 223

is odd graph O2, 225

line graph, 61

metacirculant labeling, 35

not Cayley, 18

not Hamiltonian, 103, 404, 405

primitive automorphism group, 60

truncation, 104

truncation not Cayley, 129

truncation of the truncation, 107

type
{

21, 3
}

, 394

vertex-transitive, 9

point-line incidence graph of a configuration,

239

Qn, 9

automorphism group, 211

Cayley graph, 41

is H(n, 2), 189

normal Cayley graph, 327

the n-dimensional hypercube or n-cube, 9

quotient digraph, 113

rose window graph, 261, 398

Θ2 – the Theta graph, 382

truncation of a cubic graph, 104

unitary circulant graph, 130, 164
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[1, n] – the first n positive integers, 30

A(Γ) – the arc set of a digraph, 7

An – the alternating group on n letters, 5

ᾱ – the induced action of α ∈ Aut(G) on G/H,

155

AG(d, n) – the affine geometry of dimension d

over the field of order n, 125

AG(d,F) – the affine geometry of dimension d

over the field F, 125

AGL(1, p) – the affine general linear group of

dimension 1 over Fp, 26

AGL(d, p) – the affine general linear group of

dimension d over Fp, 85

AGL(d,F) – affine general linear group of

dimension d over F, 126

A(n, k) – Aut(GP(n, k)), 249

Aut(G) – the automorphism group of the

group G, 8, 15

Aut(Γ) – the automorphism group of the color

digraph Γ, 174

Aut(C) – the automorphism group of the

configuration C, 242

Aut(D) – the automorphism group of the

design D, 245

Aut(G,H, S ) – the set of all automorphisms of

G that fix both H and HS H, 156

Aut(G, S ) – the set of automorphisms of G

that fix S , 156

Aut(W) – the automorphism group of the color

k-ary relational structure W, 297

Aut(X) – the automorphism group of the k-ary

relational structure X, 297

Aut(Γ) – the automorphism group of the

digraph Γ, 8

B(PG(d − 1, q)) – the point-hyperplane

incidence graph of Fd
q , 160

B(k,m, n) – A Bouwer graph, 451

B(n, k) – a subgroup of Aut(GP(n, k)), 249

B � C – B is a refinement of C, 53

C/B – the block system of G/B induced by C,

183

C(n, k) – the clique graph of the Johnson graph

J(n, k), 229

CT(℘) – the groups of covering

transformations, 204

Cay(G, S ) – the Cayley digraph with

connection set S , 11

ClG(g) – the conjugacy class of g in G, 439

CM(g, s, ρ) – the Cayley map of G with

respect to S and ρ, 397

coreG(H) – the core of H in G, 24

Cos(G,H, S ) – the double coset digraph of G

with stabilizer H and connection set S , 21

Cov(Γ) – a cover of Γ, 201

d(A, B) – the valency of Γ[A, B], 406

D2n – the dihedral group of order 2n, 13

DG(Γ) – a natural orientation of the

half-arc-transitive graph Γ, 453

distΓ(u, v) – the distance in the graph Γ

between the vertices u and v, 170

DRR – digraphical regular representation, 176

E(Γ) – the edge set of a graph, 7

fibv – the vertex fiber of a regular covering

projection corresponding to v, 199

500

www.cambridge.org/9781108429061
www.cambridge.org


Cambridge University Press & Assessment
978-1-108-42906-1 — Symmetry in Graphs
Ted Dobson , Aleksander Malnič , Dragan Marušič 
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

Index of Symbols 501

Fix(g) – the fixed points of the permutation g,

124

fixG(B) – the fixer of B in G, 52

fixG(B)|C – the restriction of fixG(B) to C, 181

(G,G/H) – the image of the permutation

representation of G induced by the left

coset action of G on G/H, 19

(G, s)-arc-transitive, 116

G(x) – the orbit of x in G, 6

G/B – permutation group induced by the

action of G on B, 52

G/H – the set of left cosets of G in H, 19

G × H – the direct product of groups G and H,

33

G ≀ H – the wreath product of two groups, 143

G(2) – the 2-closure of G, 175

GO – the transitive constituent of G on O, 30

G(k) – the k-closure of G, 297

GH – the normal closure of H in G, 337

GL – the left regular representation of a group

G, 13

GR – the right regular representation of the

group G, 14

g|C – the restriction of g to C, 181

gB – the permutation on B induced by g, 30

gO – the permutation on the orbit O of g

induced by g, 30

gL – left translation by g, 13

ĝL – the permutation of G/H defined by left

multiplication of the left cosets of G/H

by g, 95

Γ/K – quotient multigraph corresponding to

the subgroup K, 406

Γ/ρ – quotient multigraph corresponding to

orbits of the subgroup generated by ρ,

406

Γ/B – the block quotient digraph of Γ with

respect to B, 113

Γ/P – the quotient digraph of Γ with respect to

a partition P, 113

Γ[B, B′] – the bipartite subgroup of Γ induced

by B and B′, 131

Γ[X] – the subgraph of Γ induced by X, 100

Γ�∆ – the Cartesian product of the graphs Γ

and ∆, 110, 191

Γ1[Γ2] – the lexicographic (wreath) product of

two digraphs, 142

Γ1 ≀ Γ2 – the wreath product of two digraphs,

141

Γ1 ≀d Γ2 – the deleted wreath product of two

digraphs, 349

ΓL(d, q) – the general semilinear group of

dimension d over the field Fq, 195

GL(d,F) – the general linear group of

dimension d over the field F, 126

gcd(m, n) – greatest common denominator of

m and n, 7

GP(n, k) – generalized Petersen graph, 248

GRR – graphical regular representation,

176

H EG – H is a normal subgroup of G, 41

Haar(G,S ) – the Haar graph of G with

connection set (S), 377

Hex(Γ) – the hexagon graph of Γ, 427

Hol(G) – the holomorph of G, 156

I – inside vertices of GP(n, k), 249

Inn(G) – the inner automorphisms of G, 134

I(Γ) – the set of involutions in Aut(Γ) that fix

a vertex, 388

J̄(2k, k) – a folded Johnson graph, 232

J(n, k) – a Johnson graph, 226

Kn – the complete graph on n vertices, 9

k(∆) – the key of the partition ∆, 315

K(n, k) – a Kneser graph, 223

Kpn – a primary key space, 304, 315

Ker(φ) – the kernel of the homomorphism φ, 4

ℓS – the last element in a sequence, 409

lcm(m, n) – least common multiple of m and n,

32

(m, n, α, S 0, . . . , S m−1) – metacirculant

digraph, 34

mΓ – the union of m vertex-disjoint graphs

isomorphic to Γ, 76

N ⋊ H – the internal semidirect product of H

and N, 32

N ⋊φ H – the external semidirect product of N

and H, 44

N+(u) – the outneighbors of u in Γ, 8

NG(H) – the normalizer of H in G, 43

NΓ(u) – the neighbors in Γ of u, 8

N+
Γ

(u) – the outneighbors of u in Γ, 8

N−
Γ

(u) – the inneighbors of u in Γ, 8
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O( f (x)) – Big O of f (x), 273

Ok – an odd graph, 224

O – the outside vertices of GP(n, k), 249

Ω(n) – the number of prime divisor of n with

repetition, 300

(pq, dk)-configuration, 239

P(k) – the solving set of a circulant with key

k, 314, 316

P ∨ Q – the join of the partitions P and Q, 311

PG(d − 1, q) – the projective geometry of

dimension d − 1 over Fq, 160

PGL(d, q) – the projective general linear

group of dimension d over the field Fq,

85, 160

PΓL(d, q) – the projective semilinear group of

dimension d over Fq, 195

ϕ – Euler’s phi function, 165

℘N – an N-covering projection, 199

Π(Γ, b) – the set of all closed walks in Γ that

contain b, 204

π-group, 280

πi(S) – the ith partial product of the sequence

S, 409

Pl(Γ) – the partial line graph of Γ, 458

PSL(d, q) – the projective special linear group

of dimension d over Fq, 194

[q, k]-configuration, 239

Q8 – the quaternion group, 40

Qn – the n-dimensional hypercube or n-cube, 9

QD2n – the quasi-dihedral group of order 2n,

379

Rn(a, r) – a rose window graph, 398

[R, S ,T ] – a symbol of a bicirculant graph,

368

(S,T ) – a combination of the two sequences S

and T , 409

S̄ – the sequence [s1, s2, . . . , sr−1], 409

Ŝ – the sequence [s2, s3, . . . , sr], 409

Sn – the symmetric group on n letters, 4

S(Γ) – the set of all semiregular involutions in

Aut(Γ), 388

S⊥ – the orthogonal complement of S , 159

SL(d, q) – the special linear group of

dimension d over Fq, 194

Σ(k) – the primary key partition corresponding

to k, 306, 315

soc(G) – the socle of G, 157

StabG(B) – the stabilizer of the block B in G,

55

StabG(B)B – the transitive constituent of

StabG(B), 30

StabG(x) – the stabilizer of x in G, 5

T (Γ) – the truncation of a cubic graph Γ, 104

T (n) – a triangular graph, 226

φ(Γ) – the image of Γ under a bijection, 8

Θ2 – the Theta graph, 382

∪r
i=1
Γi – the union of the digraphs Γ1, . . . ,Γr ,

27

u ∧ v – the meet of two vectors, 311

(v1, . . . , vr , v1) – a directed cycle, 78

⌊x⌋ – the greatest integer less than or equal to

x, 38

X/G – the set of orbits of X acting on G, 124

Z(G) – the center of the group G, 53

Zn – the integers modulo n, 4

Z
∗
n – the group of units in Z∗n, 4

Z
∗∗
n (k) – the set of genuine generalized

multipliers corresponding to the key k,

310

Z
∗∗
n – the set of generalized multipliers, 308,

315
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Hujdurović, Ademir, 381

503

www.cambridge.org/9781108429061
www.cambridge.org


Cambridge University Press & Assessment
978-1-108-42906-1 — Symmetry in Graphs
Ted Dobson , Aleksander Malnič , Dragan Marušič 
Index
More Information

www.cambridge.org© in this web service Cambridge University Press & Assessment

504 Select Author Index

Imrich, Wilfried, 322

Iranmanesh, Mohammad, 372

Jaeger, Françoise, 425

Jajcay, Robert, 109

Johnson, Selmer, 226

Jones, Gareth A., 157, 194

Jordan, Camille, 437

Joseph, Anne, 359
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line, 125

subspace, 125

almost

self-complementary graph, 280

simple group, 287

α-admissible regular covering projection,

204

α-rigid cell, 385

alphabet, 273

alternating

group, 5

cycle, 454

alternet, 454

head set, 454

length, 454

tail set, 454

anti-line graph, 464

antipodal vertices of an even cycle, 78

arc

fiber, 199

head of, 453

set of a digraph, 7

tail of, 453

arc-transitive digraph, 8

attachment number, 454

attachment set, 454

automorphism

even, 381

inner, 134

odd, 381

of a k-ary relational structure, 297

of a color k-ary relational structure, 297

of a color digraph, 174

of a combinatorial object, 276

of a configuration, 242

of a design, 245

of a digraph, 8

of a regular covering projection, 204

of an affine geometry, 127

outer, 134

quasi-semiregular, 450

shunt, 382

simplicial, 391

automorphism group

of a color digraph, 174

of a k-ary relational structure, 297

of a color k-ary relational structure, 297

of a configuration, 242
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of a design, 245

of a digraph, 8

balanced digraph, 458

base

graph, 199

vertex, 204

basic lifting lemma, 204

(B,C)-generalized wreath product, 210

bi-coset graph, 377

B-fixer block system of G, 184, 209

bicirculant graph, 368

symbol, 368

Big O notation, 273

biquasiprimitive permutation group, 448

block

of a permutation group, 49

conjugate, 49

trivial, 49

block design, 243

block quotient digraph, 113

normal, 116

block system, 49

normal, 52

block systems

orthogonal, 334

Bouwer graph, 451

Burnside group, 186

Burnside’s

p − q theorem, 446

transfer theorem, 332

canonical involution, 387

Cartesian product

graph, 110, 191

of groups, 33

Cayley

map, 397

number, 373

object, 276

Cayley digraph, 11

metacirculant digraph, 37

normal, 323

Cayley graph, 11

folded Johnson graph, 236

generalized Petersen graph, 257

Johnson graph, 236

Kneser graph, 224

metacirculant graph, 37

center of a group, 53

CFSG – the classification of the finite simple

groups, 189

CI-

(di)graph, 276

group, 278

group with respect to (di)graphs, 276

object, 276

circulant digraph, 13

claw, 69

clique graph, 191, 229

closure-odd group, 473

coil of a cycle, 121

color

k-ary relational structure, 297

digraph, 174

combinatorial

object, 276

substructure, 67

complete block system, 49

composition of graphs, 142

computational complexity of an algorithm,

273

configuration, 238

Desargues, 239

Fano plane, 215

Möbius–Kantor, 270

Pappus, 270

conjugacy class of g ∈ G, 439

conjugate block, 49

connected

configuration, 242

design, 246

connection set

double coset digraph, 21

of a bi-coset graph, 377

of a Cayley digraph, 11

consistent

oriented cycle, 382

walk, 382

consistent cycle, 382

(G, 1/k), 392

1/k, 392

core of H in G, 24

core-free subgroup, 24

coset digraph, 22

cover, 201

covering graph, 199

cube, 9

cubic graph, 10

cycle

alternating, 454

consistent, 382

cyclet, 392
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cyclic stability number, 425

cyclically stable, 425

cyclically k-edge-connected, 426

Dedekind group, 83

degree

of an action, 4

of a permutation group, 5

deleted wreath product, 349

derangement, 437

derived graph, 201

design

automorphism group, 245

connected, 246

symmetric, 244

with parameters k, r, and λ, 243

digraph, 7

arc-transitive, 8

balanced, 458

block quotient, 113

Cayley, 11

circulant, 13

color, 174

double coset, 21

Fermat, 265

G-arc-transitive, 94

generalized Cayley, 442

generalized orbital, 27

isomorphism, 8

metacirculant, 34

normal block quotient, 116

orbital, 26

regular, 12

strongly connected, 15

union, 27

vertex-transitive, 8

weakly connected, 15

digraphical regular representation, 176

dihedral group, 13

direct product of groups, 33

distance-transitive graph, 449

double coset

digraph, 21

(H,K)-, 42

of H in G, 21

doubly-transitive group, 59

Doyle–Holt graph, 99

DRR, 176

duad - a pair of oppositely oriented 5-cycles in

the Petersen graph, 71

duality

of a configuration, 242

of a design, 245

edge, 7

cycle separating, 426

cyclic connectivity, 426

fiber, 199

inner, 249

outer, 249

set, 7

spoke, 249

edge-transitive graph, 8

elementary abelian group, 16

elusive group, 123

embedding theorem, 149

equivalent

permutation representations of G, 135

regular covering projections, 203

Euler’s phi function, 165

even

automorphism, 381

permutation, 5

permutation group, 381, 472

external semidirect product, 44

faithful action, 4

Fano plane, 163

Fermat digraph, 265

fibers, 199

fixer of B in G, 52

folded Johnson graph, 232

Foster census, 11

function composition, 8

fundamental closed walk, 204

(G, 1/k)-consistent cycle, 392

(G, s)-arc-transitive, 116

G-admissible regular covering projection, 204

G-alternating cycle, 454

G-alternet, 454

head set, 454

length, 454

tail set, 454

G-antipodally attached, 461

G-arc-transitive digraph, 94

G-attachment set, 454

G-attachment number, 454

G-congruence, 54

G-edge-transitive graph, 94

G-half-arc-transitive, 94
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G-invariant partition of X, 49

G-loosely attached, 454

G-radius, 454

G-tightly attached, 454

GAP, 77

general

linear group, 126

semilinear group, 195

generalized

Cayley digraph, 442

dicyclic group, 176

Folkman graph, 462

orbital digraph, 27

Petersen graph, 248

wreath product, 179

generalized multiplier, 307

genuine, 315

primary genuine, 310

generated

block system, 58

graph, 7

almost self-complementary, 280

anti-line, 465

base, 199

bicirculant, 368

Bouwer, 451

Cartesian product, 110, 191

Cayley, 11

circulant, 13

clique, 191

complete, 9

composition, 142

covering, 199

Coxeter, 214–223

cubic, 10

cyclically stable, 425

derived, 201

distance-transitive, 449

Doyle–Holt, 99

edge cyclic connectivity, 426

edge transitive, 8

Fermat, 262

folded Johnson, 232

generalized Folkman, 462

G-edge-transitive, 94

Grassman, 237

Haar, 377

half-arc-transitive, 92

Hamming, 189

Heawood, 35

hexagon, 427

Holt, 99

homogeneous factorization, 280

homomorphism, 198

I-graphs, 261

intersection, 74

irreducible, 169

Johnson, 226

Kneser, 223

Levi, 160, 239, 245

local action, 395

Marušič–Scapellato, 262

Möbius–Kantor, 269

odd, 225

orbital, 30

orientation, 70

Pappus, 269

partial line, 458

point-hyperplane incidence, 160

point-line incidence, 239

quartic, 92

quintic, 447

reducible, 169

rose window, 261, 398

self-complementary, 280

semisymmetric, 462

strongly regular, 470

symmetric, 10

tetrahedral, 226

triangular, 226

truncation, 104

unitary circulant, 130

unworthy, 169

worthy, 169

graphical regular representation, 176

greatest common denominator, 7

greatest integer function ⌊x⌋, 38

group

(2, s, t)-generated, 396

2-transitive, 59

affine general line, 26, 126

affine general linear group of dimension d

over Fp, 85

almost simple, 287

alternating, 5

Burnside, 186

center, 53

closure-odd, 473

Dedekind, 83

dihedral, 13

elementary abelian, 16

elusive, 123
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group (cont.)

even, 472

general linear, 126

general semilinear, 195

generalized dicyclic, 176

Hamiltonian, 83

imprimitive, 49

k-closed, 297

k-transitive, 84

local action, 395

metacyclic, 38

odd, 472

of covering transformations, 204

of symmetries of a configuration, 241

of symmetries of a design, 245

orbital-odd, 473

permutation, 4

primitive, 49

projective general linear, 85, 159

projective special linear, 194

quasi-dihedral, 379

quasiprimitive, 61

quaternion, 40

rank of, 28

regular, 7

semiregular, 7

simply primitive, 60

socle, 157

special linear, 194

symmetric, 4

transitive permutation, 5

wreath product, 143

zero-odd, 473

GRR, 176

(H,K)-double coset, 42

Haar graph, 377

half-arc-transitive graph, 92

Hall π-subgroup, 280

Hamilton

connected, 112

laceable, 112

Hamiltonian group, 83

Hamiltonian sequence, 409

Hamming graph, 189

head

of an arc, 453

set of a G-alternet, 454

Heawood graph, 35

Higman’s theorem, 63

holomorph of G, 156

Holt graph, 99

homogeneous

factorization of a graph, 280

group, 233

homomorphism of graphs, 198

hypercube, 9

hypergraph, 402

hyperplane in Fd
q , 159

hypo-Hamiltonian, 261

imprimitive group, 49

in adjacent, 179

incidence relation, 238

induced

action on a block system, 52

block system, 183

partition, 313

inequivalent permutation representations, 139

S6, 140

inner automorphism, 134

inner edge, 249

inside vertices, 249

internal semidirect product, 32

intersection graph, 74

invalence, 39

invalency of a regular digraph, 12

involution - an element of order 2, 19

involution and rigid cells, 388

canonical, 387

irreducible graph, 169

isomorphic strings, 273

isomorphic regular covering projections, 203

isomorphism

of a combinatorial object, 276

of a digraph, 8

ith partial product, 408

Johnson graph, 226

join of two partitions, 311

(K, L)-generalized wreath product, 179

k-ary relational structure, 296

k-closure of G, 297

k-homogeneous group, 233

k-set-transitive group, 233

k-transitive group, 84

kernel of an action, 4

key

composite, 315

of a circulant digraph, 312

partition, 312

space, 315
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Laplacian matrix of a graph, 405

lattice, 58

left

coset action of G on G/H, 19

regular representation of a group, 13

translation, 13

length

of a G-alternet, 454

suborbit, 28

Levi graph, 160

of a configuration, 239

of a design, 245

lexi-partition of G ≀ H corresponding to Y , 152

lexicographic product, 142

L(G) – the line graph of a graph Γ, 61

lift, 203

automorphism, 204

group, 204

lifting cycles, 406

line graph, 61

local action, 129

of a graph, 395

of a group, 395

locally

primitive, 395

quasiprimitive, 447

loosely attached, 454

Lovász problem, 401

m-step imprimitive, 300

normally, 300

(m, n)-metacirculant digraph, 35

(m, n)-semiregular element, 108

Magma, 77

map, Cayley, 397

meet of two vectors, 311

metacirculant

digraph, 34

graph, 37

weak, 38

metacyclic group, 38

method of Schur, 272

multiplier, 274

generalized, 315

genuine generalized, 315

N-covert, 201

N-covering projection, 199

non-Cayley number, 373

nontrivial strongly regular graph, 470

normal

block quotient digraph, 116

block system, 52

Cayley digraph, 323

closure of H in G, 337

p-complement, 332

normalizer of a subgroup, 43

normally m-step imprimitive, 300

O’Nan-Scott theorem, 193

odd

automorphism, 381

graph, 225

permutation, 5

permutation group, 381, 472

orbit

of x in G, 6

of a permutation, 93

orbit-counting lemma, 124

orbit-stabilizer theorem, 6

orbital, 26

digraph, 26

digraph of an action, 30

graph, 30

paired, 30

self-paired, 30

trivial, 26

orbital-odd group, 473

orientation of a graph, 70

orthogonal

block systems, 334

complement of a subspace, 159

out adjacent, 179

outer automorphism, 134

outer edge, 249

outside vertices, 249

outvalence, 39

outvalency of a regular digraph, 12

p-adic expansion, 308

paired orbital, 30

partial line graph, 458

permutation

equivalent representations, 135

even, 5

isomorphic permutation groups, 133

odd, 5

representation, 4

permutation group, 4

degree, 5

even, 381
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permutation group (cont.)

odd, 381

regular, 7

semiregular, 7

transitive, 5

permutational wreath product of two groups,

144

π-group, 280

point in Fd
q , 159

point-hyperplane incidence graph of Fd
q ,

160

point-line incidence graph of a configuration,

239

points of an affine geometry, 125

Polycirculant conjecture, 441

primary

generalized multiplier, 308

genuine generalized multiplier, 310

key, 304

key partition, 306

key space, 304

primitive group, 49

simply, 60

product action, 191

project automorphism, 204

projective

general linear group, 85, 159

geometry, 160

point, 160

semilinear group, 195

space, 160

special linear group, 194

quartic graph, 92

quasi-dihedral group, 379

quasi-semiregular automorphism, 450

quasipolynomial function, 273

quasiprimitive

group, 61

locally, 447

quaternion group, 40

quintic graph, 447

quotient digraph with respect to a partition P,

113

quotient multigraph

corresponding to K, 406

corresponding to ρ, 406

rank of a group, 28

reachability relation, 453

reducible graph, 169

refinement

of a block system, 53

of a partition, 53

trivial, 53

regular covering projection, 199

admissible, 204

equivalent, 203

G-admissible, 204

isomorphic, 203

regular digraph, 12

regular permutation group, 7

relation on X, 76

right regular representation of a group, 14

root of an oriented cycle, 392

rose window graph, 261, 398

Sabidussi’s theorem, 17

s-arc, 88

-regular, 88

-transitive, 88

scalar matrix, 159

self-complementary graph, 279

self-paired orbital, 30

semidirect product

external, 44

internal, 32

of groups, 32

semiregular element, 108

(m, n)-, 108

semiregular permutation group, 7

semiregularity problem, 123

semisymmetric graph, 462

sequence

Hamiltonian, 409

on S , 408

set-transitive group, 233

shunt automorphism, 382

simplicial automorphism, 391

simply primitive, 60

socle of G, 157

solving set of a circulant digraph,

314, 316

special linear group, 194

spiral path, 119

spoke edge, 249

square-free integer, 83

stabilizer

of a block, 55

of a point, 5

string, 273

isomorphic, 273
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string isomorphism problem, 273

strongly

connected digraph, 15

regular graph, 470

subgroup

core-free, 24

pattern of a group, 66

torsion-free, 380

suborbit, 28

length, 28

symbol of a bicirculant graph, 368

symmetric

design, 244

graph, 10

group, 4

symmetry

of a configuration, 241

of a design, 244

system of imprimitivity, 49

tail

of an arc, 453

set of an G-alternet, 454

Tait coloring, 248

tetrahedral graphs, 226

tightly attached, 454

torsion-free subgroup, 380

transfer, 329, 354

transitive

closure of a relation, 454

constituent, 30

permutation group, 5

translation, 126

transversal of G/H, 329

tree, 386

triangular graph, 226

trivial

block, 49

orbital, 26

refinement, 53

wreath product, 143

truncation, 104

twins, 169

union of digraphs, 27

uniprimitive, 60

unique walk lifting property,

203

unitary circulant graph, 130

unworthy graph, 169

valence of a vertex, 39

valency of a graph, 10

vertex

fibers, 199

inflation, 104

set of a digraph, 7

vertex-transitive digraph, 8

voltage

assignment, 201

function, 201

group, 201

of a walk, 202

walk

consistent, 382

corresponding to a sequence, 408

voltage, 202

weak metacirculant, 38

weakly connected digraph, 15

Weiss conjecture, 399

Weiss’s theorem, 396

worthy graph, 169

wreath product

deleted, 349

of digraphs, 141

of groups, 143

permutational, 144

trivial, 143

zero-odd group, 473

Zsigmondy’s theorem, 298
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