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a-acyclic hypergraph, 154 Berge-acyclic hypergraph, 154
ABC-partition, 200 bi-arc graph, 283
absolute retract, 263, 269, 281 bicoloured graph, 202
accessibility ordering, 233 bipartite graph, 4, 14, 72, 107, 233, 318
acyclic chromatic number, 302 bipartite poset, 202
acyclic digraph, 15, 265 bipartite testing, 72
acyclic hypergraph, 145, 154, 161 bisimplicial edge, 163
acyclic matching, 230, 236, 239, 241 block, 8, 60, 142
acyclic orientation, 16, 301 block duplicate graph, 142, 143
acyclic tournament, 16 block graph, 142, 143, 154

adaptive tester, 71, 84
adjacent edges, 2
adjacent vertices, 2
adjusted interval digraph, 283
alternating cycle, 230
antichain cutset, 221
antihole, 5, 251
anti-triangle, 109

arc, 15

art gallery problem, 247
automorphism, 3

boundary class, 112

boundary of polygon, 247

bounded expansion, 295, 297, 298
bounded-degree model, 86

breadth-first search (BFS), 20, 174, 302
bridge, 9

Brooks’s theorem, 10

brute-force algorithm, 301

bull, bull-free, 173, 178, 179

candidate edge, 20

B-acyclic hypergraph, 161 canonical tester, 76

balanced digraph, 265 Cartesian product, 5, 270

balanced hypergraph, 161 categorical product, 270

balanced split graph, 190 central rectangle, 194

basic leaf power, 169 chemistry, 223

Bellman—Ford algorithm, 22 chordal bipartite graph, 107, 114, 139,

BFS (breadth-first search), 20, 174, 302 163, 284
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chordal graph, 14, 28, 58, 107, 130, 154, comparability graph, 14, 15, 107, 191,

190, 192, 239 211, 239, 251, 253
chordal graph applications, 145 competitive algorithm, 40
chordal graph sandwich problem, 139 competitive analysis, 39
chordal probe graph, 139, 143 competitive ratio, 42

chordless hypercycle, 155
chromatic index, 11, 13, 52, 231
chromatic number, 10, 19, 33, 108, 199,

compilation theorem, 201
complement of a graph, 2
complete bipartite graph, 5

208, 266, 296
circuit, 3 complete graph, 4
circulant graph, 218 complete k-partite graph, 5
CIS graph, 208, 211, 215, 219, 224 complete set, 10
Clar number, 223 complexity dichotomy, 62
class 1 and 2 for edge-colouring, 52 component, 3, 60
class of graphs, 106 connected graph, 3
claw-free graph, 6, 109, 126 connected loops, 285
clique, 4, 10, 54, 106, 207 connectivity, 9
clique cover, 213, 249, 258 conservative polymorphism, 279

clique cutset, 60

clique graph, 156

clique hypergraph, 59, 155, 164
clique intersection graph, 136, 153
clique module, 174

clique number, 10, 108, 297
clique reduction, 123

conservative problem, 289
constraint-based heuristics, 24, 145
constraint-satisfaction problem, 288
contractible, 7

contraction of edge, 7

convergence of sequence, 111

clique-tree, 136, 147, 153, 154, 175 convex corner, 222
clique-width, 172 convex cover problem, 247
clone, 279, 306 convex polygon, 248
closed neighbourhood, 2, 58, 60, 156 convex vertex, 248, 258
closure, 303 cops-and-robbers, 268
cluster, 34 core, 268

centred colouring, 304 coterie, 223

CNF-satisfiability, 108, 121, 125

cocomparability graph, 27, 216,
239

cograph, 14, 209, 284

Cohen—-Macaulay graph, 222

collinearity graph, 222

covering discrete sets, 257
covering geometric domains, 246
crown graph, 143

crown reduction, 119

cubic graph, 2

colour class, 37, 108, 237 cut-edge, 9
colouring, 10, 33, 44, 267 cutset, 9, 60, 132
colouring number, 301 cut-vertex, 8, 142
COMP — compaction problem for a cycle, 3

digraph, 274, 275, 286 cycle graph Cp,, 5
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cycle-bicolourable graph, 141
cyclic edge-connectivity, 56

dart, dart-free, 142, 173
decomposable graph, 203
decomposition, 60
definable in logic, 278
degeneracy of graph, 171, 230, 301
degenerate matching, 230
degree of vertex-transitive graph, 218
degree of vertex, 2
degree sequence, 2
deletion of edge, 7
deletion of vertex, 7
dense class of graphs, 296
dense graph model, 69
dent, 248
DFS (depth-first search), 17, 20, 304
diameter, 3, 23
dichotomy, 62, 263, 272
dichotomy conjecture, 276
digraph, 15, 294
digraph asteroidal triple, 283
digraph homomorphism, 264
Dijkstra’s algorithm, 21, 22
directed graph, 15, 294
disc, 95, 270
disc hypergraph, 155
disc-cover, 258
disconnected cut, 273
disconnected graph, 3
disconnected loops, 285
dismantlable graph, 269
distance, 3
distance between graphs, 70
distance hereditary graph, 14, 144, 180,
216
distance-k-matching, 230
distance oracle, 25
distributed computing, 223
dominating set, 11
dominating set problem, 108,
158, 249

domination number, 11

double-sided histogram, 256

doubly chordal graph, 58, 152, 158
doubly perfect elimination order, 58
doubly simplicial vertex, 58

DSATUR colouring algorithm, 24

dual hypergraph, 153, 154, 221

dually chordal graph, 59, 152, 154, 156
dynamic greedy colouring, 23

e-close, e-far, 70

edge of a graph, 1

edge deletion, 7, 124

edge of polygon, 248

edge projection, 123

edge-bijective homomorphism, 266, 267

edge-chromatic number, 11

edge-colouring, 52, 211, 220, 224, 229

edge-connectivity, 9

edge-cover, 12

edge-cutset, 56

edge-injective homomorphism, 266

edge-outerplanar graph, 99

edge-separator, 164

edge-set, 1

elimination game, 140

elimination ordering, 58, 134, 160, 164

endpoint, 2

enumeration algorithms, 319

EPT graph, 13, 26, 28, 138, 216

equipartition, 77

equistable graph, 212

equitable colouring, 57

Erd6s—Hajnal property, 220, 224

essentially unary polymorphism, 279

estimable property, 84

Euler’s formula, 12

Eulerian graph, 3, 88, 97

Eulerian trail, 3, 17, 266

even pair contraction, 120

exact transversal, 221

EXPANDST — expanding spanning tree
algorithm, 21
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exponential-time algorithms, 330, 331
extremal vertex-set, 317

F.T.NeST - fixed tolerance
neighbourhood subtree graph, 170

face, 12

feedback vertex-set, 330

Ferrers diagram, 194, 196

finite duality, 278

finitely defined class, 108, 111

first-fit greedy colouring, 23, 39

fixed parameter tractability (FPT), 19,
295

fixed tolerance neighbourhood subtree
graph, 170

forest, 4, 9, 89, 107, 285

fork-free graph, 113

formula graph, 115

four colour theorem, 12

FPT (fixed parameter tractability), 19

fraternity arcs, 305

frequency vector, 95

frontier-colouring, 61

full complexity dichotomy, 62

gem, gem-free, 142, 144, 173, 180
general partition graph, 210, 212, 213
girth, 3, 285, 295

Graham reduction, 155

graph, 1

graph homomorphism, 3, 262

graph property, 69, 106, 172

graph property testing, 69, 83
graphic sequence, 193

greedy colouring, 10, 23, 59, 301
greedy induced matching algorithm, 242
GYO algorithm, 155

Hamiltonian graph, 3, 16, 89

Hammer—Simeone condition, 193, 196,
197

Helly property, 154, 270, 285

hereditarily hard digraph, 277

343

hereditary class, 7, 63, 106, 191, 210

hereditary property, 80, 90, 152

hexagonal system in chemistry, 223

Hilton’s condition, 54

histogram polygon, 256

hole, 5

HOM — homomorphism problem, 273,
275, 287

homeomorphic graphs, 7

homomorphically equivalent digraphs,
268

homomorphism, 3, 262

homomorphism problem for digraph,
273

horizontally convex polygon, 248

host for a representation, 25, 138, 239

Hungarian method, 228

hypercycle, 155

hyperfinite family of graphs, 91, 95, 96

hypertree, 59, 154

idempotent polymorphism, 279

imprimitive graph, 267

incidence graph, 116, 164

incidence matrix, 153, 221

incidence-list model, 69, 86

incident edges, 2, 7

in-degree, 15

independence number, 10, 108, 231, 302

independent domination number, 214

independent set, 10, 54, 106, 207

indifference graph, 54

induced matching, 166, 172, 230

induced subgraph, 6

induced subgraph characterization, 107

injective homomorphism, 266, 267

input-sensitive enumeration algorithm,
323

interference graph, 145

intersection graph, 13, 25, 26, 29, 136,
192
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interval graph, 14, 23, 25, 28, 40, 58,
107, 144, 154, 172, 191, 239, 282,
283

interval hypergraph, 154

irreflexive digraph, 265

ISGCI, 14, 29

isolated vertex, 2, 155

isometric subgraph, 269

isomorphism, 2

isomorphism problem, 82, 85, 272

jewel graph, 143
join, 2
join of graphs, 5

k-chordal graph, 141
k-clique graph, 55
k-colourable graph, 10
k-colouring, 10, 33
k-connected graph, 8
k-edge-colourable graph, 11
k-edge-connected graph, 9
k-edge-intersection graph, 26
k-leaf power, 168

k-planet, 178

k-sun, 159

k-tree, 4, 142, 146

k-tuple n-colouring, 263
Kneser graph, 263
Kruskal’s algorithm, 20, 21
Kuratowski’s theorem, 12

ladder index, 310

laminar chordal graph, 142, 145
laminar family, 144
LB-simplicial edge, 138
LB-simplicial vertex, 133

leaf power, 168

leaf power class, 181

leaf power recognition, 169, 173
leaf root, 168

leafage, 137, 144

length of cycle, 161

Index

length of walk, 3

Levi and Ron global oracle, 92

lexicographic breadth-first search, 134,
141

lexicographic depth-first search, 135

lexicographic product, 6

LHOM list homomorphism problem, 273,
274,282, 287

limit class of sequence, 111

line graph, 13, 106, 153, 183, 213, 230,
239

linear extension of order, 15

list homomorphism, 271

list-colouring, 11

localizable graph, 208, 210, 213, 219

locally injective homomorphism, 267

locally surjective homomorphism, 267

local-partition-oracle, 91, 92

lollipop graph, 264

loop, 1

magnet, magnetic procedure, 121

majority polymorphism, 280

majorization, 195

mark of a partition, 193

matching, 12, 36, 106, 108, 228, 229

matching number, 12

maximal clique, 134, 207, 270

maximal independent set, 318

maximal monogenic classes, 113

maximum cardinality search (MCS),
135

maximum clique, 10, 63, 189, 299

maximum clique problem, 108

maximum independent set problem,
108, 122

maximum matching problem, 108, 109

maximum neighbour, 58, 157

maximum neighbourhood ordering, 58,
152, 157

maximum neighbourhood search
(MNS), 135

maximum satisfiability problem
MAX-SAT, 121, 122
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MCS (maximum cardinality search), Nordhaus—Gaddum graph, 194, 199, 200
135 nowhere dense class, 295
measure & conquer, 326 NP-hardness, 19, 235
measure of a family, 326 null graph, 5, 318
median graph, 270
median of vertices, 270 oblivious test, 80
Menger’s theorem, 9, 10 odd chord, 158
MGCP mixed graph colouring problem, online algorithm, 34
44 online chromatic number, 41
mim-width, 172 online colouring, 38

min ordering of a digraph, 280
minimal separator, 132, 324

minimal split completion, 198, 199
minimum clique cover, 158, 251
minimum dominating set problem, 108,

online competitive analysis, 40
order of a graph, 1

orientation of graph, 15
oriented graph, 265

Orlin’s conjecture, 224

113, 249

o ) ol 7.5 ortho-convex cover, 249
minimum spanning tree problem, 17, 20, ortho-convex polygon, 248, 250

21

. orthogonal polygon, 248
minimum vertex cover problem, 11, 108 )

. orthogonal terrain, 257
minor, 7, 90

out-degree, 15
outerplanar graph, 53, 99
ovoid, 222

mirroring, 123
mixed chromatic number, 44
mixed graph colouring, 34, 44

MNS — maximum neighbourhood .
packing number, 312

search 135 ) .
monadically stable class, 311 pa%red. ClI’.ClllaIlt, 2_18 i
monadically-NIP, 311 pairwise intersecting family, 154

monogenic class, 108 pancyclic graph, 3

monotone local search, 328 partial grid, 61
multiple edges, 1 partial k-tree, 131, 146

mutually visible points, 247, 252,255 ~ Ppartial order dimension, 295
partially ordered set (poset), 14, 221,

N-triangulatable graph, 140 270

near-unanimity polymorphism, 281 partite sets, 4, 232

neighbour, 2 partition colouring problem, 34
neighbourhood, 2 partition of integers, 193
neighbourhood complexity, 312 path, 3, 5, 64

neighbourhood hypergraph, 155 path graph, 28, 183
neighbourhood reduction, 120 path-colouring, 35

net length of walk, 265 PCCSP, 44, 46
Newman—Sohler, 95 pendant vertex, 2

NG-graph, 200 perfect elimination ordering (PEO), 24,
non-separable graph, 8 58, 133, 134, 140

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



www.cambridge.org/9781108492607
www.cambridge.org

Cambridge University Press

978-1-108-49260-7 — Topics in Algorithmic Graph Theory

Edited by Lowell W. Beineke , Martin Charles Golumbic , Robin J. Wilson
Index

More Information

346 Index

perfect elimination bipartite graph, 163

perfect graph, 13, 63, 191, 208, 246,
249

perfect graph approach, 249

perfect matching, 10, 89, 211, 213, 220,
221, 228, 230

perfect order, 59

performance function, 40

performance ratio, 39, 243

permutation graph, 14, 253

Petersen graph, 56

phylogenetic power, 183, 185

planar graph, 12, 25, 237, 300

planet, 178

polar space, 222, 223

polygon, 247

polygon covering, 253

polymorphism, 278

polynomial-delay enumeration, 323

posiform, 122

POT - proximity-oblivious property
tester, 84

power of a cycle, 65

precedence-constrained class
sequencing, 44, 46

Prim’s algorithm, 21

primitive graph, 267

proper bipartition, 73

proper interval graph, 26, 65, 154, 240,
332

property, 317

property testing, 68—70

proximity-oblivious property tester
(POT), 84

pseudo-Boolean optimization, 121

pseudo-split graph, 198, 201

Ptolemaic graph, 144, 154, 180

pullback homomorphism, 59

g-statistic of a graph, 81
quartet, 182

quasi-perfect elimination, 140
quasi-simplicial vertex, 140

quasi-wide class of graphs, 306
query complexity, 70

random chordal graphs, 147

rectangle cover, 254

rectangular subdivision, 254

reduced clique-graph, 137

reducibility among combinatorial
problems, 249, 292

region, 12

register allocation in compilers, 145

regular graph, 2

regular-reducible property, 81

relational system, 288

representation of a graph, 25, 136

resolution rule, 118

restricted matching, 228

restricted unimodular graph, 143

RET — retraction problem, 273, 284, 285,
287

retraction, 267, 271, 273

s-visibility, 251

satisfiability problems, 108, 115, 125,
145, 147, 276, 288

saturating set, 138

search tree, 18, 20, 320

SEARCHST — search spanning tree, 19

2-section graph (2SEC), 153

selective chromatic number, 34

selective graph-colouring, 33

selective k-colouring, 34

semi-complete digraph, 276

semi-hereditary property, 80

semi-lattice polymorphism, 279

semi-perfect graph, 213, 219, 222

separable Helly hypergraph, 221

separable pair of edges, 164

separating class, 62

separating pair of cliques, 137

separating problem, 62

separating set, 9
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separator, 91, 132, 145, 153, 163, 300, Steiner power, 169

324 stochastic graph, 209
set-cover problem, 246 strictly chordal graph, 142, 143, 184
settled path, 211 strictly interval graph, 144
shallow minor, 297, 298 strong chromatic index, 231
shattered subset, 311 strong clique, 10, 208
SHOM- surjection problem for a digraph,  strong clique algorithms, 214
273,286 strong component, 15
shortest path tree, 22 strong elimination ordering, 59
shrub-depth, 313 strong digraph, 15
Shult space, 222 strong independent set, 10, 241
Siggers polymorphism, 281 strong perfect graph theorem, 13, 209
signature of structure, 294 strong product, 172
simple elimination order, 58, 160 strong stable set, 208
simple graph, 1 strongly chordal graph, 14, 58, 144, 152,
simple polygon, 248 154, 158, 178
simple vertex, 58 strongly connected graph, 15
simplicial clique, 216 strongly equistable graph, 212
simplicial power, 143, 183, 184 strongly orientable graph, 16
simplicial vertex, 58, 121, 133, 174, 231  strongly perfect graph, 209
sink, 15 strongly regular graph, 223, 267
sliding cameras problem, 256 struction, 117
smooth digraph, 277 structurally sparse graph, 312
snark, 56 subdivision, 7
source, 15 subgraphs, 6
spanning subgraph, 6 subset-closed set, 317
sparse structure, 295 sun, 130, 153, 159
special cycle, 161 sun-free, 14, 159
Sperner hypergraph, 221 supporting line, 250
split completion, 198 surjection problem, 273
split graph, 14, 27, 38, 54, 107, 142, surjective homomorphism, 266, 267
189, 211 swing vertex, 190
split graph degree sequence, 196 Szemerédi’s regularity lemma, 78
splittance of graph, 198
splitter game, 307 testable property, 71, 83, 88
spoiler, 38 tester, 71
SPT — shortest path tree algorithm, 21 testing bipartiteness, 72, 75, 88
stable class, 313 testing connectivity, 88
stable set, 10, 207 testing cycle-freeness, 89
staircase visibility, 251 testing hyperfinite graph properties, 90
star-shaped polygon, 255, 256 threshold degree sequence, 196
star-shaped region, 247 threshold graph, 6, 14, 192, 204
static greedy colouring, 23 tolerance, 26
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tolerance graph, 26, 170

tolerant test, 84

total colouring, 11, 52

total colouring conjecture, 11, 53

total struction, 118, 119

totally balanced hypergraph, 154, 161,
162

totally balanced matrix, 162, 164

totally symmetric polymorphism, 282

tournament, 16, 265, 276

tower function, 79

traceable graph, 3

trail, 3

trampoline, 159

transduction, 313

transitive closure, 15, 22

transitive digraph, 15, 285

transitive fraternal augmentation, 305

transitively orientable graph, 15, 211

transitivity arcs, 305

transversal, 221, 231

transversality, 312

trapezoid graph, 14

tree, 4

tree decomposition, 146, 175, 241

tree duality, 278

tree representation, 136

tree-depth, 303

tree-depth decomposition, 304

tree-width, 4, 46, 131, 146, 147, 171,
302, 331

tree-width duality, 278

triad, 277

triangle condition, 212

triangle graph, 212

triangle-free graph, 6, 70, 220

triangulated graph, 130

triangulation, 133, 139, 171

trivial graph, 1

trivially perfect graph, 14, 304

Turan graph, 296

twins, 2, 142, 170, 173

two-pair, 138

types 1 and 2 for total colouring, 53
Tyshkevich composition and
decomposition, 203, 204

unbalanced split graph, 190, 192
unbounded tolerance, 26
unichord-free, 62

uniform property, 328

uniform quasi-wideness, 307
uniformly almost wide, 307
unigraph, 204

unigraphic sequence, 204

union of graphs, 5

uniquely restricted matching, 230
unit disc cover, 246

unit disc graph, 26

unit NeST graph, 26

universal vertex, 54, 58

VC-dimension, 311

vertex, 1

vertex colouring problem, 33, 108, 109,
115, 304

vertex deletion, 124

vertex folding, 117

vertex ranking, 304

vertex splitting, 110

vertex-cover, 11, 12, 106, 216, 229

vertex-cover number, 11, 233

vertex-cutset, 132

vertex-elimination order, 58, 140

vertex-set of graph, 1

vertex-set of terrain, 257

vertex-transitive graph, 218

vertically convex polygon, 248, 252

very strongly perfect graph, 209

visibility graph, 249

VPT graph, 28

walk, 3
weak B-cycle, 161
weak perfect graph theorem, 13
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weakly chordal, 215

weakly chordal graph, 28, 137, 163,
251, 255

weakly majorize, 196

well-covered graph, 208

Index 349

Whitney’s theorem, 9
width of a tree decomposition, see also
tree-width

Young diagram, 194
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