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Ag-lattice, 100
CSL, 148-151
SSL, 100-104
almost invariant integral, 214-219, 234,
345
almost lattice, 305-312
almost periodic, 174, 256, 272, 273
Bochner, 177, 179, 353
Bohr, 176, 179, 184, 295, 353
norm, 287-289, 294, 357
null weakly, 230, 240, 256, 259
Stepanov, 357, 358
strongly, 179, 184, 240, 256, 259, 287
sup, 288, 289, 291
uniformly, 353, 355, 360
weakly, 179, 256
amenable, 215, 219, 222, 315
annihilator, 303
aperiodic, xii, xiii, 6, 7, 10, 21, 25, 116,
174, 181, 367, 373
aperiodic order, xii, 174, 344, 346
approximate identity, 232-234, 358
asymptotic behaviour, 80, 82, 83, 87,
104, 106, 111, 126, 127, 135, 142,
144, 147, 148, 150, 151, 153, 155,
159, 162
autocorrelation, xv, 173, 262, 272, 273,
307, 308, 323-337

Baake—Moody construction, 274—286,
297, 298, 337

Baire category theorem, 339

Banach space, 192, 194, 200, 208, 359,
360

Banach—Alaoglu theorem, 195

Banach—Steinhaus theorem, 195

Index

Bernoulli system, 324

Bessel inequality, 226, 229

bi-dual, 191, 203, 208

Birkhoff average, 345, 352, 356

Bochner integral, 360

Bochner theorem, 238

Bohr compactification, 183, 229, 338
universal property, 183

Bohr mapping, 187, 229

bounded set, 195

Bragg peak, 173, 271, 317, 321-323,

327-335

Cayley parametrisation, see rotation
centroid, 61
character, 181, 182
algebraic, 181
continuous, 181
e-dual, 298, 300, 339
chirality, 14, 30
class number, 95, 96
coincidence index, 78, 120
versus denominator, 122, 123
coincidence isometry, 120
coincidence site lattice, 74, 78
Ag-lattice, 148-151
cubic lattice, 129-137
Dy-lattice, 139-144
hypercubic lattice, 137-148
multiple, 115
ordinary, 115
simple, 115
square lattice, 82, 83, 122, 128
coincidence site module, 120
connection to SSM, 121-124
icosian ring, 152-155
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planar modules, 124-128
coincidence spectrum

Ag-lattice, 150

cubic lattices, 132

cubic lattices, multiple, 156

Dg-lattice, 140

multiple, 116

ordinary, 114

simple, 114

square lattice, 129

INDEX

dual, 302, 303, 334
cyclotomic field, 60, 62, 66, 83
cylinder set, 192, 193

Dy-lattice, 104
CSL, 140
SSL, 105
Darboux theorem, 64
Delange theorem, 87, 135
Delone set, xii, xiii, 57, 59, 298, 330, 373

74, 145 algebraic, 59, 60, 65, 67
74, 166 n-cyclotomic, 60, 68
Z[¢n), 125, 127 denominator, 89, 91, 106

colour coincidence, 74, 114
commensurator, 112
complexity classes, 42, 50
complexity model
binary Turing machine, 42, 45
real RAM, 42, 45, 56, 57
conductor, 95
continuous function, 177, 241, 345, 358,
360
contraction principle, 16
convergent subsequence property, 200,
203
convex hull, 181, 207
convolution, 179, 189, 247
convolution theorem, 236, 243
counting function
Agy-lattice, 103, 149, 150
CSL, 118-120
cubic lattice, 133, 134
Dy-lattice, 105, 141, 143, 146, 147
hypercubic lattice, 105, 146, 147
icosian ring, 111, 152
square lattice, 128
covariogram, 272, 333
CPS, see cut and project scheme
cross-ratio, 64
crystallographic, xiii, 173, 289
crystallography, xii, 73, 111, 129, 163,
173, 363, 367
CSL, see coincidence site lattice
CSM, see coincidence site module
cubic lattice
CSL, 129-137
multiple CSL, 155-163
cut and project scheme, 51, 255, 272,
278, 282, 302

versus coincidence index, 122, 123
diffraction, 173, 267, 316, 324, 364, 369
dimension
affinity, 3
embedding, 107
Hausdorff, 2, 3, 26
Diophantine
approximation, 347
equation, 47, 80
Dirac comb, 273, 308, 312
weighted, 273, 316, 319
Dirac notation, 225, 226, 238
Dirichlet character, 82, 94, 102
Dirichlet series, 79, 80, 82, 83, 87,
95-98, 102, 105, 110, 125, 127, 128,
141, 143, 146, 147, 149, 151, 153,
154, 159, 161

discrepancy, 347, 352

discrete tomography, 39

data function, 42

decomposition problem, 54

A-lines, 40, 67

lattice case, 41

magic numbers, 63, 68

problem class

#CONSISTENCY, 44
CONSISTENCY, 43
RECONSTRUCTION, 44
UNIQUENESS, 44

separation problem, 56
discriminant, 93, 96
DT, see discrete tomography
dual group, 181
dual lattice, see lattice
dynamical system, xvi, 261, 337, 350,

356
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Eberlein convolution, 224, 233, 308
Eberlein decomposition, 234, 235, 240,
260, 268, 312, 315, 316
Eberlein ergodic theorem, see
ergodic theorem
Eberlein theorem, 203
Eberlein-Smulian theorem, 206
edge inflation, 3, 25
entourage, 178, 280
equicontinuity, 219, 231
ergodic, 29, 33, 346, 350, 351
ergodic theorem
Birkhoff, 343, 350
Eberlein, 215, 345
Kingman, 343
Euler product, 94, 95, 97, 103, 126, 141
exponential sequence, 346

fault line, 3
Fibonacci chain, see tiling
Fibonacci numbers, 370
finite local complexity, xiii, 1, 5, 9, 32,
59, 278, 306
FLC, see finite local complexity
Fglner sequence, 217, 220
Fourier
module, 369
series, 226, 228, 364
transform, 236, 237, 243
Fourier-Bohr
coefficient, 226, 229, 353
series, 176
fractal, 2, 18, 25
free group, 23, 25, 27
frequency, 9, 10, 33, 353
function
admissible, 334, 335
almost periodic, see almost periodic
amenable, 217
arithmetic, 79, 105, 111, 133, 348
continuous, see continuous function
divisor, 79
generating, see Dirichlet series
mean, see mean
multiplicative, see
multiplicative function
periodic, 344, 345, 364
positive definite, 188-190, 238
quasiperiodic, see quasiperiodic

383

total variation, see total variation
fusion rule, 32

Gaufl bracket, 108, 158, 348
Gaussian integer, 8, 82, 93, 121
generating function, see Dirichlet series
golden mean, xiv, 18, 148, 286, 350,
371, 375
Goldstine theorem, 194
grain boundary, 73
greatest common left divisor, 86
grid, 43, 45, 46, 54, 55
group
commutator, 24
dual, see dual group
free, see free group
locally compact Abelian, 175, 177,
275
representation, 374

Haar measure, 177, 229, 295
Hahn—Banach theorem, 193
harmonious, 271, 311, 338-340
Hausdorff completion, 280
Hilbert space, 190, 228, 238
Hilbert symbol, 99
homothety, 60
Hurwitz ring, 104, 129, 136
hypercubic lattice, 104
CSL, 137-148
SSL, 104-110

icosian ring, 86, 100, 136
CSM, 152-155
SSM, 110-115
IFS, see iterated function system
index, 76, 79, 81, 94, 97, 107, 115, 134,
140, 146, 152
basic, 125
inflation, xiv, 343, 346
factor, 1, 4, 9, 12, 18
matrix, 10, 18, 19, 26, 28, 371
mixed, 29-31
rule, 1, 5, 10, 14, 18, 25, 26, 30
stone, see stone inflation
isometry
coincidence, 78, 140
similarity, 87, 108
iterated function system, 3, 27
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K-boundary, 179, 307

Kepler’s body, see triacontahedron
Krein inequality, 189, 321
Krein-Smulian theorem, 207
Kronecker symbol, 94

L-series, 80, 82, 94, 102, 126
lattice, 364
Ay, see Ay-lattice
almost, see almost lattice
commensurate, 76
convex lattice set, 50
cubic, see cubic lattice
Dy, see Dy-lattice
dual, 92, 365
finite lattice set, 41
hypercubic, see hypercubic lattice
lattice space, 41
(r)-maximal, 99
rational, 98, 99, 165, 166
square, see square lattice
unigeneric, 99
well-rounded, 79
LCAG, see
locally compact Abelian group
LCTVS, see locally convex topological
vector space
least common right multiple, 86
Lebesgue decomposition, 240, 260, 268
Legendre symbol, 94
LI, see local indistinguishability
LIDS, see
local inflation deflation symmetry
local indistinguishability, 53
local inflation deflation symmetry, 5
local rules, xi, 367
locally compact Abelian group, see
group
locally convex topological vector space,
192
locally finite, 16, 59, 276, 290, 311

matching rules, xii, 367

maximal order, 83, 85, 86, 93, 130, 136

Mazur—Bourgin theorem, 197

MCSL, see coincidence site lattice,
multiple

mean, 179, 180, 217, 219, 258, 349,
353-355, 357, 358, 360

measure

INDEX

almost periodic, 256, 286, 296
concentration, 318
convolvable, 246, 247, 251
Hahn—Jordan decomposition, 239,
242
positive cone, 265
positive definite, 262, 263, 265
pure point, 176, 271, 287, 313, 314,
325
Radon, 242, 250-253, 262, 263, 268,
274, 291, 294, 326
total variation, 237, 242, 287, 313,
318
transformable, 243, 251, 253—-255,
263, 318, 319, 337
translation bounded, 246, 263, 307
metrisability, 200, 202, 274, 280282,
291
Meyer set, xiii, 255, 272, 303, 310, 311,
316, 323, 327, 332, 336, 337, 373
Minkowski functional, 197
Minkowski sum, 41, 306, 344
MLD, see mutual local derivability
model comb, 273, 291, 295-298, 332
model set, xi, 53, 294, 305, 321, 334, 337
cyclotomic, 40, 54
Euclidean, 39, 51
internal space, 52, 371
K-algebraic, 60
physical space, 51, 371
regular, 319, 330, 333
star map, 53, 276, 281
weak, 333
window, 53, 55, 273, 305, 333
window function, 291
module
commensurate, 107
embedded, 106-109, 120
similar, 107
mollifier, see approximate identity
monotile, 116-117
multiplicative function, 87, 105, 111,
119, 120, 125, 152, 161
multiplier ring, 92, 93
mutual local derivability, 2, 19, 21

non-crystallographic, xi, 366, 377
number
normal, 346
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p-adic, 66, 99, 285
plastic, 4
number field, 8, 80, 83, 92-96, 110, 125

oracle, 57
orbit, 178
overlapping tiles, 19

packing, xiv
Parseval equation, 229, 235, 239
patch-counting function, xiii
Penrose, see tiling
pentagrid, 374
period, 322

e-almost, 176

norm-almost, 287

sup-almost, 288
period doubling, 286
Perron—Frobenius, 3, 10, 18, 26, 28
PF, see Perron-Frobenius
PID, see principal ideal domain
Pisot—Vijayaraghavan number, xiv, 4,

60

point group, 363
point set, xi, 289, 290

convex, 50, 59
Poisson summation formula, xv, 174
polarisation identity, 244
polygon, 2, 27, 61

affinely regular, 61

regular, 61

second midpoint, 64

U-polygon, 61, 63, 65
polytope, 55, 374
Pontryagin duality, 182, 298

INDEX
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quaternion, 84, 85
admissible, 148
admissible pair, 137, 138
even, 86
Hurwitz, 85, 129, 131, 137
Lipschitz, 85, 132, 144
odd, 86
primitive, 85, 86

Radon transform
discrete, 41
recognisability, 5
relatively dense, 176, 276, 301-305, 311,
340
repetitive, xiv, 333
Riesz representation theorem, 242
Riesz—Markov theorem, 209
Riesz—Raikov sum, 344, 352
rotation
Cayley parametrisation, 84, 85, 101,
129, 167
coincidence, 112, 117, 124, 125, 129,
130, 134, 137, 138, 140, 141,
144-146, 148, 149, 152, 153
similarity, 88, 100, 104, 108
skew, 117

S-lattice, 107, 109, 122, 123, 167

Salem number, xiv

sequential compactness, 200, 202

shelling, 115

Siegel grid, 54

similar sublattice, 75, 78
Ay-lattice, 100-104
Dy-lattice, 105
primitive, 78

prime
Gaussian, 93, 122 square lattice, 80, 82, 93
inert, 94 Za-lattice, 104-110

ramified, 94, 95, 98, 137

splitting, 94, 95, 124, 125, 127
principal ideal domain, 83, 93, 97
pseudo-metric, 274, 280
PSF, see Poisson summation formula
PV, see Pisot-Vijayaraghavan number

quadratic field, see number field

quadratic form, 94, 96, 99, 110

quasicrystal, xii, 74, 173, 271, 363, 376,
377

quasiperiodic, 369-372, 374

similar submodule, 108
connection to CSM, 121-124
icosian ring, 110-115
planar modules, 97-98

similarity transformation, 108

Smulian theorem, 202

Sobol theorem, 351, 358

space group, 363

square lattice, 78-83, 370
CSL, 77, 82, 117, 122, 128
multiple CSL, 83, 128
primitive SSL, 82
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SSL, 80, 82, 93

sublattices, 79

well-rounded, 79
SSL, see similar sublattice
SSM, see similar submodule
stackings, 136
star map, see model set
Stone—Cech compactification, 211
Stone—Weierstrass theorem, 187
stone inflation, 2, 5, 18, 19
strongly aperiodic, 117
submodule, 107
substitution, see inflation

random, 29
summatory function, 87
supertile, 17, 28, 32
symmetric difference, 217, 219
symmetry, 40

circular, 9

dihedral, 11

icosahedral, 376
symmetry related, 113, 118, 137, 138,

144-146, 151, 155

test function, 243
Thue—Morse comb, 314, 324, 332
tile boundaries, 25
tiling
14-fold dihedral, 11
Ammann—Beenker, 60
birds and bees, 17
cyclotomic rhombus, 12
Fibonacci, 286, 369, 371
fractal, 2, 18, 25
fusion, 32
girih, 12
Hofstetter, 22
icosahedral, 375
Kepler, 366
model, xii
non-FLC, 2, 6, 16
Penrose, 13, 19, 21, 367-369, 374
pinwheel, 6, 9
punch card, 10

INDEX

SCD, 116

shield, xx, 60

silver mean, 286

Tibingen triangle, 64

table, 5

iiberpinwheel, 7
tomographical equivalence, 57
topology

compact-open, 182, 301

strong, 178, 193

vague, 209, 263, 266, 307

weak, 178, 192, 193
total variation, 352, 359
triacontahedron, 366, 369, 375
trigonometric polynomial, 176, 184,

240, 359

triple junction, 163

uniform boundedness principle, 195
uniform distribution, 9, 343, 345, 346
uniformity, 178, 279, 282

uniformly discrete, 278, 301-302

van Hove sequence, 179, 217, 258, 307,
324
visible lattice points, xvi, 327

weakly bounded set, 195

weakly uniformly discrete, 288—-290, 312
Weyl criterion, 345, 349

Wiener criterion, 240

window, see model set

X-ray, 40, 50
discrete k-dimensional, 41
line, 41, 47, 55

X-ray transform
discrete k-dimensional, 41
discrete Radon transform, 41

zeta function
Dedekind, 80, 94, 95, 102, 125
Hurwitz ring, 105, 135
icosian ring, 102, 110, 153
Riemann, 79, 126, 135
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