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condition, 356, 543

BV-representation, 211
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of Arnoux–Rauzy shifts, 330
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Cantor

dynamical system, 8, 14

linearly recurrent, 273
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dimension group, 352
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shift, 70, 79, 198, 263

ternary
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shift, 313
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change of variable formula, 530
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of eventually dendric shift, 311
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code, 41
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coefficient
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coincidence, 65, 75
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space, 7, 526
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compatibility conditions, 131

complete

invariant, 10

metric space, 524

return word, 346

completion

of metric space, 524

of normed algebra, 524

of normed space, 524

complexity

of Chacon ternary sequence, 301

of dendric shift, 312

of interval exchange shift, 371

of linearly recurrent sequence, 21

of minimal substitution shift, 269

of period-doubling shift, 75

of sequence, 19

of shift space, 23

of Thue–Morse shift, 69

composition
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matrix, 37

of path, 178

of relations, 230

cone, 103

positive, 82

conjecture

S-adic, 306

Pisot, 540

unimodular, 109

conjugacy

in groups, 511

of dynamical systems, 9

of words, 17

conjugate

algebraic, 508

elements of group, 511

morphisms, 40

subgroups, 511

transpose of matrix, 526

words, 17

connected

component, 527

graph, 514

space, 527

connecting

matrix, 169, 218

morphism, 91

connection

of interval exchange, 361

of linear involution, 400

consecutive

edges, 178, 201

order, 235

conservative factor, 68

constant

length morphism, 30

of expansivity, 249, 270

of linear recurrence, 21

context-free

grammar, 358

group, 358

language, 358

continued fraction, 510

coefficient, 510

partial quotient, 510

continuous

flow, 147

function, 522

contraction coefficient, 197

convergence

in mean, 520

pointwise, 522

uniform, 523

convergent sequence, 522

convex

hull, 531

set, 531

coset

graph, 325

of ideal, 416

right, 511

cover of space, 526

open, 526

C∗-algebra, 414

approximately finite, 419

direct limit of, 418

ideal of, 416

morphism of, 414

semisimple, 416

simple, 416

UHF, 432

unital, 414

C∗-crossed product, 434

C∗-identity, 414

C∗-norm, 417

C∗-equivalence of matrices, 237, 267

decidability, 243

current algebra, 434

Curtis–Hedlund–Lyndon Theorem, 23

cutting sequence, 62

intercept, 62

slope, 62

cycle, 111

generalized, 515

in graph, 178, 514

simple, 514

cyclic group, 512

primary, 512

cylinder, 22, 209

function, 122

d-power free sequence, 74

D0L

system, 78

language generated by, 78

decidability

of C∗-equivalence of matrices, 243

of LR for substitution shift, 268

of periodicity of fixed points, 71

of shift equivalence, 110

of telescoping equivalence

of stationary diagrams, 243
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of the conjugacy of primitive subtitution

shifts, 308

decidable

problem, 76

property, 10, 76

decoding of a shift, 345

by a bifix code, 322

by nonoverlapping blocks, 322

Decomposition Theorem, 78

Defect Theorem, 306

degree

of bifix code, 354

of field extension, 508

of vertex, 514

dendric

eventually, see eventually

set, 310

shift, 310

derivative

of Arnoux–Rauzy shift, 334

of dendric shift, 321

of dynamical system, 12, 239

of interval exchange shift, 380

of Sturmian shift, 334

sequence, 291

shift, 129, 291

derived subgroup, 511

descendant of vertex, 201

determinant, 519

deterministic automaton, 77

diameter of set, 523

dimension

pair, 109

triple, 109

dimension group, 97

of Arnoux–Rauzy shift, 172

of Bratteli diagram, 204

of BV-dynamical system, 218

of Chacon binary shift, 198

of Fibonacci shift, 145, 193

of minimal dynamical system, 170

of odometer, 247

of period-doubling shift, 300

of Rudin–Shapiro shift, 198, 301

of Sturmian shift, 145

of Thue–Morse shift, 195

of Tribonacci shift, 175

of unimodular shift, 290

Dirac measure, 528

direct limit

of C∗-algebras, 418

of groups, 91

of ordered groups, 93

directed

graph, 514

ordered group, 84

set, 203, 425

tree, 515

internal node of, 515

leaf, 515

node of, 515

root of, 515

directive sequence

of episturmian shift, 54

of Fibonacci shift, 54

of morphisms, 278

of standard sequence, 54

of words, 74

of Tribonacci shift, 55

Dirichlet

class group theorem, 509

Unit Theorem, 509

disconnected

space, 527

totally, 8, 13, 527

discrete topology, 521

discriminant

of basis, 508

of number field, 509

distance, 523

(pn)-adic, 244

ultrametric, 8, 523

divisible hull, 512

division points

of interval exchange, 376

of linear involution, 398

domain of interval exchange, 374

dominant eigenvalue, 520

Dominated Convergence Theorem, 530

doubling

map, 341

transducer, 341

dyadic rationals, 87, 92

dynamical chapter system

topological, 7

dynamical system

aperiodic, 11

Bratteli–Vershik, 211

Cantor, 8, 14

derivative, 12

equicontinuous, 249

expansive, 249, 270
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finite, 11

invertible, 8

measure-theoretic, 15

minimal, 10

morphism of, 9

ordered cohomology group of, 119

periodic, 11

recurrent, 9

symbolic, 14

topologically transitive, 9

edge, 200

consecutive, 178, 514

end of, 178, 514

maximal, 210

minimal, 210

of graph, 514

origin of, 178, 514

range of, 178

shift, 30

source of, 178

Effros–Handelman–Shen Theorem, 98

element of C∗-algebra

positive, 418

self-adjoint, 415

unitary, 417

elementary

automorphism, 327

equivalence, 69

end

of edge, 178, 514

of path, 514

endomorphism, 30

entrance time, 11

entropy

of cover, 532

relative to cover, 532

topological, 532

enveloping C∗-algebra, 418

episturmian

sequence, 53

standard, 53

strict, 53

shift, 53, 172

directive sequence, 54

strict, 53

equal path number property, 250

Equality problem

for morphic sequences, 541

for substitution shifts, 541

equation

Pell, 509

equicontinuous

family of functions, 304

system, 249

equivalence

cofinality, 209

of flows, 147

relation étale, 232

equivalent

flows, 147

ideals, 509

orbit, 221

transformations, 388

erasing morphism, 30

ergodic

probability measure, 134

number of, 144, 306, 407

system, 134

Theorem, 134

transformation, 134

étale

equivalence relation, 232

groupoid, 242

Euclidean norm, 525

even

code, 343

letter, 343

subgroup, 350

word, 343

eventual

kernel, 94

range, 94

eventually

dendric shift, 310

of characteristic c, 311

threshold of, 310

periodic sequence, 19

proper morphism, 253

exact sequence, 167

expansion

continued fraction, 510

(pn)-adic, 245

expansive dynamical system, 249, 270

exponent of word, 17

extendable

set of words, 22

word, 22

extension

algebraic, 508

graph, 309

generalized, 313
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extreme point, 135, 531

face in ordered group, 84

factor

complexity, see complexity

conservative, 68

map, 9

occurrence of, 18

of sequence, 18

of word, 17

internal, 343

proper, 17

system, 9

factorial

language, 22

number system, 246

Fekete’s Lemma, 240

Fibonacci

algebra, 419

morphism, 15, 31

sequence, 15, 162

sequence of numbers, 24, 413

shift, 32, 53, 72, 124, 165, 172, 311, 313,

318, 323

BV-representation of, 265

derivative, 129

dimension group of, 145, 188, 193

directive sequence, 54, 174

doubling map on, 342

invariant measure, 141

partition in towers, 158, 159, 162

Rauzy graph, 182, 319

slope, 62

field, 507

of p-adic numbers, 246

quadratic, 508

Fine–Wilf Theorem, 67

finite

automaton, 79

dynamical system, 11

measure, 528

Finite Index Basis Theorem, 356

finite-to-one map, 72

fixed point

admissible, see admissible

one-sided, 33

two-sided, 34

flip equivalence, 242

flow

continuous, 147

equivalence, 148

suspension, 147

flower automaton, 71

follower set, 69, 77, 439

forbidden blocks, 29

Formula

change of variable, 530

Justin, 54

Schreier, 513

Stirling, 241

free

abelian group, 99, 511

group, 512

monoid, 17

product of groups, 513

full shift, 14

one-sided, 14

function

coboundary, 112

cohomologous, 112

continuous, 522

homotopic, 147

integrable, 530

locally constant, 112

measurable, 528

fundamental

group, 515

unit, 510

Fundamental Theorem

of abelian groups, 512

of Linear Programming, 197

G-dynamical system, 67

Gaussian integers, 510

generalized

extension graph, 313

natural numbers, 304

path, 319

permutation, 398

generated topology, 522

geometric rate of convergence, 520

GICAR algebra, 421

golden mean

number, 38

shift, 15, 29

graph

acyclic, 201, 514

adjacency matrix of, 519

bipartite, 515

Cayley, 514

coset, 325

directed, 514
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edge of, 514

extension, 309

group of, 199

incidence matrix of, 180

incidence of bifix code, 323

labeled, 514

ordered cohomology group of, 181

parity, 343

Rauzy, 27, 182

strongly connected, 28, 514

undirected, 514

vertex of, 514

group, 507

abelian, 82

cyclic, 512

defined by a labeled graph, 516

free, 512

abelian, 99

Hopfian, 338, 513

morphism of, 511

of cycles, 178

of ideal classes, 509

of units, 509

ordered, 82

profinite, 299

residually finite, 338, 513

Riesz, 98

specular, 335

topological, 522

torsion-free, 86

virtually free, 358

growing morphism, 30

Haar measure, 248, 304

Hahn–Banach Theorem, 108

Hausdorff space, 522

height of tower, 157

Heine–Cantor Theorem, 527

hereditary set, 203, 425

Hermitian norm, 525

higher block

code, 28

presentation

of a morphism, 48

of a shift, 28

Hilbert

projective distance, 199

space, 525

homeomorphism, 522

homologous, 111

homotopic functions, 147

homotopy, 147

Hopfian group, 338, 513

ideal

coset of, 416

of C∗-algebra, 416

of algebra, 516

of ordered group, 84

of ring, 507

image subgroup, 91, 146

incidence

graph of bifix code, 323

matrix

of graph, 180

of morphism, 37

Inclusion problem

for substitution shifts, 541

indecomposable morphism, 70, 285

index of subgroup, 511

induced

shift space, 128

associated morphism, 129

system, 12

topology, 522

transformation, 12

induction graph, 389

modified, 390

inductive limit, see direct limit

infinitesimal

element, 90

subgroup, 90, 226

∞-norm, 525

inner product, 525

input

alphabet, 341

automaton, 341

merge, 78

split, 78

integer

algebraic, 507

p-adic, 245

pn -adic, 245

profinite, 246

integrable function, 530

integral, 529

intercept, 52

of cutting sequence, 62

interior of set, 521

internal

factor, 343

node, 515

www.cambridge.org/9781108838689
www.cambridge.org


Cambridge University Press
978-1-108-83868-9 — Dimension Groups and Dynamical Systems
Fabien Durand , Dominique Perrin 
Index
More Information

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

574 Subject Index

intersection of relations, 230

intertwining of Bratteli diagrams, 204, 222

interval exchange

BV-representation, 380

Cantor version, 367

ergodic measures, 407

irrational, 364

minimal, 362

natural coding of, 364

on a stack, 409

regular, 361

shift, 365

regular, 365

transformation, 360

with flip, 400

invariant

by relation, 229

complete, 10

function, 134

measure, 15, 132

ergodic, 134

set, 10, 134

under conjugacy, 10

inverse

edge, 318

limit, 298

of relation, 230

inversion of permutation, 501

invertible dynamical system, 8

irrational interval exchange, 364

irreducible

language, 20

matrix, 519

permutation, 364

shift space, 24

isolated point, 522

isomorphism

of dynamical systems, 9

of measure-theoretic systems, 16

iterated palindromic closure, 54

Justin Formula, 54

Kakutani

equivalence, 220

orbit equivalence, 227

strong orbit equivalence, 227

Kakutani–Rokhlin partition, 157

kernel

eventual, 94

of bifix code, 346

of group morphism, 511

König Lemma, 526

KR-partition, 157

Krein–Milman Theorem, 135

Kronecker Thorem, 76

Krylov–Bogolyubov Theorem, 133

Kurosh Subgroup Theorem, 336, 514

L∞-norm, 525

L p-norm, 525

L-system, 78

labeled graph, 514

Lagrange Theorem, 395, 510

laminary set, 339

orientable, 340

language, 18

generated by D0L-system, 78

irreducible, 20

minimal automaton of, 77

of a sequence, 18

of a shift space, 22

of an endomorphism, 31

recognizable, 77

uniformly recurrent, 21

lattice order, 83

leaf of directed tree, 515

Lebesgue

Dominated Convergence theorem, 530

integral, 529

measure, 362, 528

left

admissible semi-interval, 376

asymptotic, 63

marked morphism, 303

prolongable, 34

proper

morphism, 253, 280

sequence of morphisms, 280

return word, 27

special word, 25

Lemma

Fekete’s, 240

König, 526

Rauzy, 257

Rokhlin, 198

Zorn, 89, 436, 526

length

data, 398

of path, 514

of word, 17

letter
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even, 343

odd, 343

letter-to-letter morphism, 30

lexicographic

map, 210

order, 83, 207

limit

point of directive sequence, 278

linear

operator, 524

program, 521

linear involution, 398

coherent, 400

connection, 400

minimal, 401

natural coding, 402

nonorientable, 400

orientable, 400

shift, 402

linear map

kernel, 507

linearly recurrent

dynamical system, 273

sequence, 21

shift, 40

linearly repetitive, 305

local

action, 231

homeomorphism, 230

locally constant function, 112

map

alternating, 519

finite-to-one, 72

lexicographic, 210

multilinear, 519

two-to-one, 366

Vershik, 210

Markov chain, 132

stationary, 133

Markov compactum, 241

Markov–Kakutani fixed point Theorem, 133,

149

matrix

adjacency, 519

antisymmetric, 518

composition, 37

conjugate transpose of, 526

connecting, 169

determinant, 519

incidence, 37

irreducible, 519

nonnegative, 519

of a stationary diagram, 202

of partial multiplicities, 413

partition, 255

positive, 519

primitive, 519

reducible, 519

stochastic, 520

trace of, 518

transpose of, 518

unimodular, 104

measurable

function, 528

set, 528

space, 528

measure

absolutely continuous, 135, 531

Borel, 528

Dirac, 528

finite, 528

Haar, 248, 304

invariant, 15, 132

monotone, 528

positive, 528

probability, see probability

space, 528

theoretic dynamical system, 15

mechanical sequence, 52, 59

intercept, 52

irrational, 52

slope, 52

mediant of two fractions, 75

memory of block map, 23

measure-theoretic system

isomorphism of, 16

metric space, 523

complete, 524

metrizable space, 523

minimal

dynamical system, 10

interval exchange, 362

linear involution, 401

period of sequence, 19

polynomial, 508

relation, 229

right-resolving presentation, 69

mixed return word, 348

mixing

probability measure, 149

weakly, 149
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topologically, 150

module over a ring, 507

monoid, 511

abelian, 82

free, 17

morphism, 30

monoidal basis, 336

monotone measure, 528

Morita

equivalence, 517

strong, 432

Theorem, 517

morphism

associated with induction, 129

binary Chacon, 37, 262

circular, 41

composition matrix, 37

conjugate, 40

connecting, 91

constant length, 30

erasing, 30

eventually proper, 253

Fibonacci, 15, 31

growing, 30

incidence matrix of, 37

indecomposable, 70

left marked, 303

left prolongable, 34

left proper, 253, 280

letter-to-letter, 30

natural into direct limit, 92

nonerasing, 30

of C∗-algebras, 414

of dynamical systems, 9

of groups, 511

kernel of, 511

of monoids, 30

of unital ordered groups, 86

partition associated with, 159

periodic, 32

positive, 84

primitive, 36

proper, 253

read on Bratteli diagram, 208

stationary, 252

recognizable, see recognizable morphism

right prolongable, 33

right proper, 253, 280

Rudin–Shapiro, 70

ternary Chacon, 300

Thue–Morse, 32

Tribonacci, 53

uniform, 30

∗-morphism, 414

Morse–Hedlund Theorem, 19, 24

multigraph, 178

multilinear map, 519

multiple labeled edge, 514

multiplicity of word, 26

mutually singular, 531

natural

coding

of interval exchange, 364, 365

of linear involution, 402

of rotation, 59

morphism, 92

order, 83

set of generators, 335

neighbor of point, 376

neighborhood, 522

nested

sequence of partitions, 159

neutral

shift space, 316

word, 26

Nielsen–Schreier Theorem, 512

node of directed tree, 515

internal, 515

nonerasing morphism, 30

nonnegative

matrix, 519

vector, 519

nonorientable linear involution, 400

norm

Euclidean, 525

in number field, 508

induced, 524

L∞, 525

L p , 525

of operator, 524

on vector space, 524

normal

element of C∗-algebra, 415

subgroup, 511

normed

algebra, 524

space, 524

nullhomotopic, 147

number

algebraic, 507

field, 508
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p-adic, 304

supernatural, 432

occurrence

of factor, 18

overlap of, 18

odd

letter, 343

word, 343

odometer, 14, 246

base of, 246

BV-representation of, 247

dimension group of, 247

universal, 246

one-cocycle, 153

one-sided

full shift, 14

sequence

Sturmian, 51

shift space, 14

associated, 14

open

ball, 523

cover, 526

set, 521

operator, 524

adjoint of, 525

boundary, 111

bounded, 524

coboundary, 111

compact, 527

unitary, 526

orbit, 9

cocycle, 222

equivalence, 229

equivalent, 221

strongly, 222

positive, 9

order

consecutive, 235

ideal, 84

lattice, 83

lexicographic, 83, 207

natural, 83

prefix, 17

suffix, 17

topology, 522

unit, 85

ordered, 207

Bratteli diagram, 207

cohomology group, 119

of a graph, 181

group, 82

directed, 84

of a matrix, 95

perforated, 86

simple, 85

state of, 87

unital, 86

unperforated, 86

partition, 360

properly, 210

orientable

laminary set, 340

linear involution, 400

origin

of edge, 178, 514

of path, 514

oscillation, 461

output

alphabet, 341

automaton, 341

merge, 78

split, 78, 305

overlap

of occurrences, 18

of words, 348

p-norm, 525

p-adic

integer, 14, 245

number, 304

topology, 14

palindrome, 54

closed sequence, 55

palindromic closure, 54

iterated, 54

palindromization map, 54

parity graph, 343

parsable pair, 44

parse of a word, 353

partial

diagram, 413

homeomorphism, 230

range, 230

source, 230

multiplicities

matrix of, 413

quotient, 510

partition

coarser, 159

finer, 159
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in towers, 157

associated with a morphism, 159

nested, 159

matrix, 255

refinement, 159

Pascal adic system, 238

C∗-algebra, 434

weak mixing, 542

path, 514

cofinal, 209

end of, 514

in Bratteli diagram, 201, 209

in graph, 178

maximal, 210

minimal, 210

origin of, 514

reduced, 310

simple, 325, 514

space, 209

Pell’s equation, 509

perforated ordered group, 86

period

of sequence, 19

of word, 17

period-doubling

morphism, 65

sequence, 65, 75, 78

shift, 65, 251

BV-representation, 251

complexity, 75

dimension group, 300

periodic

dynamical system, 11

morphism, 32

point, 11

sequence, 19

shift, 22, 253

two-sided sequence, 19

permutation, 511

group, 511

inversion of, 501

irreducible, 364

reducible, 363

Perron–Frobenius Theorem, 519

Pisot

conjecture, 540

number, 70, 508

(pn)-adic

distance, 244

expansion, 245

integer, 245

topology, 244

Poincaré Recurrence Theorem, 16, 362

point

in topological space, 521

isolated, 522

limit, 278

periodic, 11

pointwise convergence, 522

positive

automorphism, 326

basis, 327

cone, 82

element in C∗-algebra, 418

linear functional, 418

matrix, 519

measure, 528

morphism, 84

Post correspondence problem, 76

prefix

code, 27

X -maximal, 314

map, 123

of sequence, 18

of word, 17

proper, 17

order, 17

presentation

higher block

of morphism, 48

of shift, 28

of sofic shift, 68

primary cyclic group, 512

primitive, 12

matrix, 519

morphism, 36

of dynamical system, 239

S-adic shift, 283

sequence of morphisms, 279

substitution shift, 37

substitutive

sequence, 37

shift, 37

word, 17

principal ring, 507

probability measure, 528

Borel, 131

ergodic, 134

invariant, 132

mixing, 149

weakly mixing, 149

product topology, 522
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profinite

group, 299

integer, 246

ring, 299

projection in C∗-algebra, 415

projective distance, 196

prolongable

left, 34

right, 33

proper

factor, 17

morphism, 253

prefix, 17

S-adic shift, 283

sequence of morphisms, 280

suffix, 17

properly

ordered, 210

property

decidable, 10

undecidable, 10

purely

morphic sequence, 78

substitutive sequence, 33, 34

Q-rank, 512

quadratic field, 508

quotient

of C∗-algebra, 416

of group, 511

radix order, 20

Radon–Nikodym Theorem, 531

range, 230

eventual, 94

map, 201

of edge, 178

of path, 201

rank

of abelian group, 512

of Bratteli disgram, 272

of subgroup, 512

topological, 273

Rauzy

automorphism, 53

graph, 27, 182

induction, 61, 371

Lemma, 257

recognizable

language, 77

morphism, 42, 265, 284

for aperiodic points, 284

on shift space, 42

recurrent

dynamical system, 9

point, 9

sequence, 20

uniformly, 21, 25

word in sequence, 20

reduced

path, 310, 514

word, 512

reducible

matrix, 519

permutation, 363

refining sequence, 160

regular

bispecial condition, 355

bispecial word, 355

interval exchange, 361

shift, 365

relation

composition, 230

intersection, 230

inverse, 230

minimal, 229

relatively compact, 526

representation

BV, 211

residually finite group, 338, 513

return

substitution, 294

time, 12

word, 27, 259, 270

in episturmian shift, 55

left, 27

mixed, 348

right, 27

Return Theorem

for Arnoux–Rauzy shifts, 316

for dendric shifts, 316

for interval exchange shift, 393

for specular shifts, 350

reversal

of sequence, 18

of word, 18, 341

Riesz

decomposition property, 97

interpolation property, 97

group, 98, 109

representation theorem, 530

right
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admissible semi-interval, 375

asymptotic, 63

component, 68

points, 68

coset, 511

infinite sequence, 18

prolongable, 33

proper

morphism, 253, 280

sequence of morphisms, 280

resolving

graph, 69

presentation, 69

return word, 27

special word, 25

rigid sequence, 540

ring, 507

ideal of, 507

principal, 507

profinite, 299

topological, 522

Rokhlin Lemma, 198

root

of Bratteli diagram, 201

of directed tree, 515

rotation, 58

angle of, 8, 58

natural coding of, 59

of the circle, 11

of the interval, 7

Rudin–Shapiro

morphism, 70, 301

sequence, 70

shift

BV-representation, 301

complexity, 70

dimension group, 198, 301

S-adic

conjecture, 306

representation, 278

sequence, 279

shift, 278

directive sequence of morphisms, 278

primitive, 283

proper, 283

unimodular, 283

Schauder–Tychonov Theorem, 466

Schreier

basis, 336, 513

Formula, 513

transversal, 336, 512

self-adjoint

element of C∗-algebra, 415

subalgebra, 415

semi-interval, 360

admissible, 376

left, 376

right, 375

semigroup, 511

free, 17

seminorm, 417, 524

semisimple algebra, 517

separable

space, 419, 522

separation points, 361

sequence

aperiodic, 19

Arnoux–Rauzy, 53

bi-infinite, 18

Chacon binary, 262

convergent, 522

cutting, 62

d-power free, 74

episturmian, 53

standard, 53

strict, 53

left-infinite, 18

mechanical, 52, 59

one-sided, 18

palindrome closed, 55

period-doubling, 65

periodic, 19

purely substitutive, 33

right-infinite, 18

Rudin–Shapiro, 70

S-adic, 279

Sturmian, 52

Toeplitz, 64

Tribonacci, 53

two-sided, 18

sequence of morphisms

bottleneck of, 279

primitive, 279

proper, 280

shift equivalence, 78, 107

over Z, 107

strong, 69

shift space, 14

Arnoux–Rauzy, see Arnoux–Rauzy

Brun, 355

Cassaigne, see Cassaigne
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complexity of, 23

dendric, 310

derivative of, 129

episturmian, 53

eventually dendric, 310

Fibonacci, see Fibonacci

generated

by a morphism, 31

by a sequence, 22

golden mean, 15, 29

interval exchange, 365

irreducible, 24

language of, 22

neutral, 316

of finite type, 29, 68

one-sided, 14

periodic, 22, 253

primitive substitutive, 37

sofic, 68

Sturmian, see Sturmian

subshift of, 14

substitutive, 34

Thue–Morse, see Thue–Morse

Toeplitz, 64

Tribonacci, see Tribonacci

uniformly recurrent, 25

shift transformation, 8

one-sided, 14

σ -algebra, 528

simple

algebra, 517

Bratteli diagram, 202

C∗-algebra, 416

cycle, 514

hat, 253

ordered group, 85

path, 325, 514

simplex, 531

algorithm, 521

simplicial submonoid, 107

skew product, 67, 407

sliding block code, 23

slope

of cutting sequence, 62

of mechanical sequence, 52

of Sturmian sequence, 58

of word, 59, 73

Smale space, 110

SOE, see strongly orbit equivalent

sofic shift, 68

presentation of, 68

right-resolving, 69

software

SageMath, 80

Walnut, 77

solenoid, 304

solution of linear program, 521

source, 230

map, 201

of edge, 178

of path, 201

space

Cantor, 8

compact, 526

connected, 527

disconnected, 527

Hausdorff, 522

measurable, 528

metric, 523

metrizable, 523

normed, 524

separable, 522

topological, 521

totally disconnected, 8

zero-dimensional, 527

spanning tree, 210, 515

spectral radius

in Banach algebra, 525

of matrix, 520

spectrum in Banach algebra, 525

specular

group, 335

set, 339

shift, 339

squared Fibonacci shift, 365

Bv-representation, 384

stable

submonoid, 79

subset, 10

Stallings

folding, 516

graph of a subgroup, 516

reduced graph, 516

standard sequence

in episturmian shift, 53

of words, 74

state, 87

in C∗-algebra, 418

of transducer, 341

of unital ordered group, 87

splitting, 305

stationary
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Bratteli diagram, 202

Markov chain, 133

odometer, 247

ordered Bratteli diagram, 209

system, 103

Steinitz number, 304

Stern–Brocot tree, 63

Stirling Formula, 241

stochastic matrix, 520

strict episturmian

sequence, 53

shift, 53, 310

strictly ergodic, 136

strong

Morita equivalence, 432

orbit equivalence, 222

shift equivalence, 69

strongly

connected graph, 28, 514

mixing probability measure, 150

Sturmian

algebra, 420

one-sided sequence, 51

sequence, 52

shift, 52, 332

BV-representation, 333

dimension group, 119, 145, 170

directive sequence, 54

subadditive

measure, 528

sequence, 240

subalgebra

self-adjoint, 415

subgroup

coset of, 511

derived, 511

normal, 511

of ordered group, 83

of unital ordered group, 86

submonoid

of abelian group, 82

simplicial, 107

very pure, 41

subshift, see shift space

subspace of topological space, 522

substitution, 32

language, 33

shift, 33

substitutive

purely, 33

sequence, 34

shift, 35

subword, 17

successor

of edge, 210

of vertex, 201

suffix

code, 27

X -maximal, 314

map, 123

of word, 17

proper, 17

order, 17

suffix-connected, 357

supernatural number, 299, 432

suspension flow, 147

symbol splitting, 305

symbolic

dynamical system, 14

flow, 76

symmetric

difference, 463, 529

group, 241, 511

matrix, 518

rank, 335

set, 336

synchronization delay, 72

synchronized word, 44

synchronizing pair, 45, 71

tag sequence, 78

tame

automorphism, 327

basis, 327

telescoping

equivalence, 204

of S-adic sequence, 278

of Bratteli diagram, 202

of ordered Bratteli diagram, 207

Theorem

Baire Category, 117, 526

Banach–Alaoglu, 531

Carathéodory Extension, 131, 143, 528

Curtis–Hedlund–Lyndon, 23

Dirichlet Unit, 509

Effros–Handelman–Shen, 98

Fine–Wilf, 67

Finite Index Basis, 356

Heine–Cantor, 527

Kakutani Strong orbit Equivalence, 227

Krein–Milman, 135

Kronecker, 76
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Krylov–Bogolyubov, 133

Kurosh, 336, 514

Lagrange, 510

Markov–Kakutani, 133, 149

Morita, 517

Morse–Hedlund, 19, 24

Nielsen–Schreier, 512

Orbit Equivalence, 226

Perron–Frobenius, 519

Poincaré Recurrence, 16, 362

Radon–Nikodym, 531

Return, 316

Riesz Representation, 530

Schauder–Tychonov, 466

Strong Orbit Equivalence, 222

Tychonov, 482, 526

Wedderburn, 517

Weierstrass Approximation, 465

Williams Classification, 78

threshold of eventually dendric shift, 310

Thue–Morse

Bratteli diagram, 252

morphism, 32

sequence, 33

complexity, 69

shift, 32, 40

asymptotic components, 70

BV-representation of, 266, 301

dimension group of, 195, 267

Toeplitz

sequence, 64, 150

shift, 64, 75

topological

conjugacy, 9

dynamical system, see dynamical system

entropy, 234, 532

group, 522

Markov chain, 77

rank, 273

ring, 522

space, 521

topologically

mixing, 150

transitive, 9

topology

basis of, 522

defined by a distance, 523

discrete, 521

generated, 522

induced, 522

(pn)-adic, 244

torsion-free group, 86

torus, 11

totally disconnected, 8, 13, 527

tower

basis of, 157

construction, 12, 42, 67

height of, 157

of partition, 157

trace

in C∗-algebra, 427

in number field, 508

of matrix, 518

transducer, 341

input alphabet, 341

output alphabet, 341

transformation

adic, 241

interval exchange, 360

translation values, 360

transpose of matrix, 518

tree, 515

directed, 515

set, 356

triangular inequality, 523

Tribonacci

morphism, 53

sequence, 53

shift, 73, 174, 198, 311, 322, 371

BV-representation, 255

dimension group of, 175

directive sequence, 55

two-sided

sequence, 18

shift space, 14

associated, 15

two-to-one map, 366

Tychonov Theorem, 482, 526

UHF-algebra, 304

ultrametric distance, 8, 523

unambiguous automaton, 79

undecidability

of isomorphism of ordered groups, 108

of telescoping equivalence, 243

undecidable

problem, 76

property, 10, 76

undirected graph, 514

uniform

continuity, 527

convergence, 523
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frequencies, 138

morphism, 30

uniformly

continuous, 527

hyperfinite C∗-algebra, 304, 432

recurrent

language, 21

sequence, 21

shift, 25

synchronized code, 72

unimodular

S-adic shift, 283

conjecture, 109

matrix, 104

sequence of morphisms, 283

unioccurrent factor, 56

unique ergodicity, 136

of Arnoux–Rauzy shifts, 175

of irrational rotations, 150

of linearly recurrent systems, 274

of odometers, 247

of primitive substitution shifts, 138, 193

unit

circle, 11

in number field, 509

unital

C∗-algebra, 414

ordered group, 86

associated with a partition, 163

unitary

element in C∗-algebra, 417

equivalence, 417

operator, 526

universal

odometer, 246

property of direct limits, 92

unperforated ordered group, 86

van der Corput map, 307

vector

nonnegative, 519

positive, 519

space, 507

Vershik map, 210

vertex

of Bratteli diagram, 200

of graph, 514

very pure submonoid, 41

virtually free group, 358

waiting time, 12

weak-star topology, 531

weakly mixing probability measure, 149

Wedderburn Theorem, 517

Weierstrass Approximation Theorem, 465

Williams Classification Theorem, 78

window size of block map, 23

word, 17

balance of, 52

bispecial, 25

block of, 17

complexity, 19, see complexity

conjugate, 17

empty, 17

even, 343

extendable, 22

factor of, 17

infinite, 18

left return, 27

left-special, 25

length of, 17

neutral, 26

odd, 343

prefix of, 17

primitive, 17

reduced, 512

reversal of, 18

right-special, 25

subword of, 17

suffix of, 17

wreath product, 76

X -degree of bifix code, 354

X -complete bifix code, 322

X -maximal

bifix code, 353

prefix code, 314

suffix code, 314

zero-dimensional space, 527

Zorn Lemma, 89, 436, 526
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