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generated by random variable, 440, 441
independent, 441

a.e. (see almost everywhere)

adjoint, 434

algorithm
discrete gamblet decomposition, 85
exact gamblet transform, 392

Index

Fast Gamblet Decomposition, 99, 309
Fast Gamblet Transform and Solve, 99, 309
Gamblet Decomposition, 172, 391
Gamblet Transform and Solve, 93, 172
almost everywhere, 440
annihilator, 432

basis
orthonormal, 434
Berlyand, 4, 9, 60, 61
biorthogonal system, 432
boundary
interior cone condition, 216
uniformly Lipschitz, 25
Bramble—Hilbert lemma, 210, 216, 224
Bramble—Hilbert norm, 216

Cauchy—Schwarz inequality, 433
cellular, 68, 298
closed range theorem, 433
condition number, 437
conditional expectation, 441, 442
conductivity, 32
conjugate gradient, 333
contrast, 32
convergence
cylinder measures, 127, 352
norm (see convergence, strong) 432
strong, 432
weak, 432
covariance function, 112
cylinder measure, 351
Gaussian, 351

Demko, 95, 314

Desmarais, 3, 9, 61

Diaconis, xiii, 1, 3, 382

Dirac mass (see Dirac measure)
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direct sum hierarchy

internal, 433 of labels, 67, 161

notation convention, 175 of measurement functions, 161
Donoho, 84, 379, 380, 382 Hughes, 9, 60, 61

Doob, 122, 361, 438, 442
Doob’s representation, 439

Duchon, 3, 61 iid. (see .indepen(?ient identically disFributed)
IBC (see information-based complexity)
identities

eigenvalue, 437 gamblet, 194

eigenvector, 437 Gaussian process regression, 376

elliptic operator, 33 image (see range)

ellipticity constants, 32 independent identically distributed, 441

events information-based complexity, 4

independent, 440 inner product, 433
expected value, 441 integral, 440
exponential decay, 10, 50, 57, 252, 279, interpolation matrix, 14, 16, 68, 75, 84, 91, 140, 148,
321,402 170, 180

isometry, 431
Fenchel identity, 208

Feshchenko, 254, 255 Jaffard, 95, 314
filtration, 442 Janson, 5, 105, 108, 115, 356
finite-element solution, 310 Jensen inequality, 442
frame inequality, 57, 269, 271, 401
function
convex, 442 kernel, 432
indicator, 429 of a transformation, 432
integrable, 440 Kornhuber, 61, 252, 253, 260
measurable, 438 Kronecker delta, 429
measurement, 51, 67, 156, 161 Kuelbs, 383, 385
simple, 439
sy@metric p.ositiv.e, 443 Laplacian, 26
uniformly Lipschitz, 25 Larkin, xiii, 381-383, 385
linear form, 209
gamblets, 66, 96, 131, 180, 370 strictly positive, 210
dual, 180, 374 local orthogonal decomposition, 60, 61, 252
geometry of, 180 local polynomials, 58
localized, 302, 309 LOD (see local orthogonal decomposition)
scale-orthogonalized, 66, 79, 180 Loewner order, 434, 436
game, 119

downscaling, 139
hierarchical, 139
optimal recovery, 122, 124, 360
upscaling, 147
Gaussian field, 118, 349, 351
canonical, 115, 354
Gaussian measure, 114
Gaussian process, 112
Gaussian random vector, 107
Gaussian space, 108

map (see mapping)
mapping, 430

bijective, 430

continuous, 430

injective, 430

measurable, 438

surjective, 430
martingale, 442

convergence theorem, 442

Girolami, xiii, 20, 125, 145 mairix, 436
s : Gram, 435

Green'’s function, 30 . .
interpolation, 170
kernel, 421

Haar prewavelets, 70 nesting, 180

Harder, 3, 9, 61 precision, 110

Hellinger—Toeplitz Theorem, 434 symmetric, 437

Hennig, xiii, 20, 125, 145 uniformly elliptic, 32

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



www.cambridge.org/9781108484367
www.cambridge.org

Cambridge University Press

978-1-108-48436-7 — Operator-Adapted Wavelets, Fast Solvers, and Numerical Homogenization

Houman Owhadi , Clint Scovel
Index
More Information

measure, 439
Borel, 438
cylinder (see cylinder measure) 351
Dirac, 439
Gaussian, 114
image, 439
probability, 439
worst-case, 364
measurement, 36, 137, 160
function, 51, 66, 156
locality, 54, 55
metric, 430
Micchelli, 4, 20, 35, 156, 157, 379, 380
Moore—Penrose inverse, 435, 437
multiresolution decomposition, 75, 82, 94, 163,
174,393
Milgvist, 9, 48, 50, 60, 61, 252, 253

nesting, 68, 161
nesting matrices, 12, 70, 72, 180, 188
norm, 431
dual, 432
dual energy, 27
energy, 27
Frobenius, 437
operator, 436
spectral, 437
supremum, 431
notation
hierarchy-level free, 165
nullspace (see kernel)

operator
compact, 432
norm, 433
nuclear, 348
positive, 434
positive definite, 434
shorted
(see also Schur complement)
symmetric, 434
trace class, 113, 434
optimal recovery splines, 36
variational properties of, 36, 158
orthonormalization, 68
Osborne, xiii, 20, 125, 145

Packel, 4, 34, 382
PDE, 3, 32, 39,410, 419
divergence form elliptic, 32
harmonic coordinates, 49
homogenized, 39
parabolic, 419
scalar wave, 410
Peterseim, 9, 48, 50, 60, 61, 252, 253
Poincaré, xiii

Index

Poincaré inequality, 209, 224, 252, 253, 400
inverse, 253, 400

Poincaré Lemma, 238

preimage, 430

prewavelets
Haar, 13, 66, 70, 240
local polynomials, 88, 236
nonadapted, 66, 160
operator-adapted, 13, 66, 73, 161, 472
subsampled Dirac, 72, 243

projection, 435
orthogonal, 435

projection theorem, 435

pseudometric, 431

pullback, 430

pushforward, 439

random variable, 440
Gaussian, 105
independent, 441
real-valued, 441
randomized strategies, 124
range, 432
range-kernel theorem, 437
rank, 436
reproducing kernel, 443
reproducing kernel Hilbert space, 382, 422, 443
Cameron—Martin, 385
Riesz representation theorem, 434
Rivlin, 4, 20, 35, 157, 379, 380
RKHS (see reproducing kernel Hilbert space)

saddle point, 122, 363

Sard, xiii, 92, 383

scalar product (see inner product)
scale-orthogonal, 79
scale-orthogonality, 75

Schifer, xiv, 11, 21, 125, 134, 145, 146, 174, 175,

179, 200, 210, 213, 217, 421-423, 426

Schur complement, 175
Schwarz, 61, 252
screening effect, 134, 135
sequence

Cauchy, 431

convergent, 431
set

closed, 430

compact, 430

convex, 429

open, 430

uniformly Lipschitz convex, 68
space

complete metric, 431

Banach, 432

dual, 432

Euclidean, 436

Gaussian, 108
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space (cont.)

Hilbert, 433

measurable, 438

measure, 439

metric, 430

probability, 439

separable, 433

topological, 430
subsampled Dirac masses, 72
subsampled points, 71
Sul’din, xiii, 383
Sullivan, xiv, 11, 21, 125, 134, 145, 146, 174, 179,

200, 210, 213, 217, 421-423, 426

symmetric positive function, 112

topology, 430

relative, 430

strong operator, 433

weak cylinder measure, 352
transpose, 436
Traub, xiii, 4, 34, 379-382

universal field, 128

Index

Variational Multiscale Method, 60, 61
von Neumann, 4, 5, 119, 121, 124

Wald, 4, 125, 378
‘Wannier, 9, 65
Wasilkowski, xiii, 4, 34, 379-381
wavelets
coefficients, 83
dual, 83, 165
first-generation, 64
gamblets, 79
index set, 165
operator-adapted, 11, 14, 64, 66,
77, 164
scale-orthogonalized, 77
second-generation, 64
weak distribution, 351
Wozniakowski, xiii, 4, 34, 379-382

Yserentant, 61, 252, 253, 260

Zhang, L., 4,9, 59-61
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