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Ablowitz, Kaup, Newell, and Segur (A K N S)
systems, 191, 194, 198

adapted bump function, 17, 35
admissible tuples, 311
Airy function, 6, 26
area distorsion, 19

Bernstein inequality, 12
Bessel-type inequality, 226
bi-Carleson case, 195
bi-Carleson maximal operator, 195
bi-disk, 80
bi-tiles, 248
bilinear Hilbert transform, 139, 189,

208
on polydisks, 240

bounded mean oscillation space (BMO)
classical, 51
dyadic, 51
on the bi-disk, 87
rectangular, 92

Calderón algebra, 130
Calderón commutators, 126

polynomial bounds, 157
Calderón–Zygmund decomposition, 40
Calderón–Zygmund operators, 136
Carleson case, 192
Carleson–Hunt case, 194
Carleson maximal operator, 187, 192,

247
Carleson’s counterexample, 91
Cauchy integral on Lipschitz curves, 130
circular commutators, 156, 184
Coifman–Meyer theorem

classical, 30, 67
on polydisks, 114

complex interpolation, 8

Dirac delta distribution, 133, 140
Dirichlet problem, 133
discrete minimal models, 166
discrete model, 214
div curl lemma, 77
divergence of double Fourier series, 271
double-layer potential operator, 134
duality lemma, 45
Duhamel formula, 14
dyadic intervals, 35, 55, 141
dyadic quasi-cubes, 212

energy, 222, 223
L1,∞, 55
L2, 219

essentially supported function, 17
exceptional set, 48, 62, 97, 145, 225
extension by duality, 159

Fefferman–Stein inequality, 85, 116
first Calderón commutator, 135
Fourier integral representation, 19
Fourier series

Lp convergence, 244
almost everywhere convergence, 244

frequency intervals, 18
fundamental solution of the Laplacian, 133

Green’s formula, 133

Haar system, 44, 51
Hardy–Littlewood maximal operator, 34, 48,

62, 149
Hausdorff–Young inequality, 192, 196
Heisenberg box, 17, 214
Heisenberg uncertainty principle, 21
Hilbert transform, 15, 128
holomorphic function, 130
hybrid square and maximal functions, 83
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initial-value problem, 2, 8
iterated Fourier series, 187, 189

almost everywhere convergence,
188

convergence in norm, 189

John–Nirenberg inequality
classical, 51
on polydisks, 86

Journé’s lemma, 104

Kadomtsev–Petviashvili equations,
80

Kato’s theorem, 2, 11
Khinchine inequality, 86
Korteweg–de Vries equation, generalized,

1
conserved quantities, 2
dispersive estimates, 8
soliton solutions, 2

L1,∞ energy, 54
L1,∞ size, 54
L2 energy, 220
L2 size, 220
lacunary sequence or family, 35, 50
Laplace operator, 133
Leibnitz rule

classical, 1, 79
on polydisks, 80

level set estimates, 45
Lipschitz domain, 133
Lipschitz function, 128
Littlewood–Paley decomposition, 12
Littlewood–Paley projections

compact, 169
noncompact, 168

logarithmic estimates, 148, 150
Lorentz space, weak-Lr , 45

Marcinkiewicz’s theorem, 315
Marcinkiewicz–Mikhlin–Hörmander symbols,

67, 138
martingale, 288
Menshov–Zygmund operator, 199
modulation

cubic, 23
linear, 17
polynomial, 23
quadratic, 23

mollifying a nonlinearity, 30
multilinear interpolation, 164, 178,

217
multilinear singular integrals

classical, 71
on polydisks, 115

nonlacunary sequence, 36
normalized bump function, 18, 141

paraproducts
classical, 29, 33, 67
discretized, 34
flag, 276
on polydisks, 79

perfect orthogonality and almost
orthogonality, 19

phase plane, 18
phase-space portraits, 17, 19
physical reality of Fourier series, 190
Picard iteration, 197
probabilistic analogues, 287
pseudodifferential operators, 71

quadratic estimates, 139
quadratic nonlinear Schrödinger equation

(NLS), 282
quasi-norm (Banach space), 29, 45

Rademacher system, 44, 86
rank of a collection of tri-tiles, 216
rectifiable curve, 130
restricted weak-type estimate or operator,

216
restricted weak-type form, 312
Riesz–Thorin theorem, 315

shifted maximal function, 148
shifted square function, 150
shock formation, 8
size, 222, 223

L1,∞, 55
L2, 219

smoothing operator, 127
Sobolev embedding, 11
space intervals, 18
sparse collection, 213
square function and estimates, 34, 38
stopping-time decompositions, 57, 144,

232
strongly disjoint trees, 222

tensor product, 86
tiles, 214
trees, 220

downward, 232
upward, 232

tri-tiles, 214

unbiased (U-) statistics, 287

wave packet, 17, 214
Whitney square, 138, 210
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