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[110] Y. Gutman, F. Manners, and P. Varjú, The structure theory of Nilspaces II: Representation

as nilmanifolds, Trans. Amer. Math. Soc., to appear.
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Varjú, P., 105, 283

vertex, 84
vertical

character, 66
Fourier coefficient, 67

Fourier series, 67
rotation, 61, 62, 178

von Mangoldt function, 400
modified, 401

von Neumann, J., 2, 45

Walsh, M., 5, 40, 46, 134, 346
weakly mixing, 58

measurably, 115, 127
topologically, 109

weight
good for the Ergodic Theorem, 368
good for the Multiple Ergodic Theorem,

371
good for the Multiple Polynomial

Ergodic Theorem, 368, 392, 395
good for the Polynomial Ergodic

Theorem, 368
Weiss, B., 5, 78, 253, 275, 302, 397
Weyl Equidistribution Theorem, 236
Weyl, H., 252, 345
Wiener-Wintner Theorem, 379

nilsequence version, 380
Wierdl, M., 406, 407

Ye, X., 6, 112, 264, 347

Ziegler, T., 7, 253, 264, 275, 281, 283, 407
Zimmer, R., 3, 78
Zorin-Kranich, P., 46



Index of Symbols

〈A〉, 11
A, 312
Ak(X), 214
α∗, 85
Aut(G), 13

(n
m

)
, 236

Cc(G), 20

Cent(X), 34
Cent(X,μ, T ), 34
Coc(Y,K), 62, 67

Cock(X,K), 290
Cock(Y ), 318
Cock(Y, ν, T,K), 318
Coc(Y,T), 67
Coc(Y ), 67
Coc(Y ), 318
ComG(X), 227

Cz, 91
Cc(G), 312
Cor(φ;h), 350
CorI(φ;h), 350

d(·, ·), 27
∂, 14, 67
∂◦t, 14
�, 22
∂�k�, 290

∂φ, 236
∂hφ, 236
Δρ, 290
Δkρ, 290

δx, 15
Dk(fε : ε ∈ �k�∗), 128, 208
Dk(f), 129, 208

dX(·, ·), 27

e(·), 32
eG, 11
eZG, 238
Eμ(f | B), 18
Eμ(f | Y ), 18
ε, 84
ε · t, 87

|ε|, 84
Ex∈Af(x), 22

Ex∈Φf(x), 22

eX , 100, 159

exp, 157

F̂χ, 66

F ′ ⊗ F ′′, 86
f̂(γ), 21

f�k�∗ , 86

f�k�, 84

fnil, 269, 270

fsml, 269, 270

funif, 270

G0, 154

g, 257

g(α), 87
−→g , 257

G•, 237
G•+i, 238

G, 153

Gi, 12

g�k�, 87, 95

G′
(i)

, 308

G �φ H, 13

G(X), 147, 200

G(X,μ, T ), 147, 200

h, 39

h+Φ, 330

[H,K], 11

HPe(G) · −→x , 260

HP(G), 255

HPk(G), 256

HPk(X), 256

HPs,e(G), 261

HP(X), 256

HPx(X), 260

I = (IN )N∈N, 349

I(T ), 36

I(X,μ, T ), 36

I(T ), 42

425



426 INDEX OF SYMBOLS

I(T �k�), 119

K̂, 21
Kr, 178

Λw,r, 401
A 
 B, 356

A 
k B, 356
Lg, 153

lim←−(Xi, T ), 43

lim←−Xi, 43

lim←−(Xi, μi, T ), 44

log, 158

MPT(X,μ), 17

M(X,X ), 15

m
�k�
G , 89

mHPx(X), 260
ms, 52

MT (X), 32

μ�1�, 114
μ1 ×Y μ2, 41

μ�2�, 114
μ ◦ π−1, 16
μ×I(T ) μ, 114

μ�k�, 118, 197
μ�k� ×I(T �k�) μ

�k�, 119

μx, 37
mX , 159

m
�k�
X , 197

m
�k�
x , 207

m
�k�∗
x , 207

mZ , 49

[N ], 22

N , 395
||| · |||1, 116
||| · |||μ,1, 116
||| · |||2, 116
‖·‖2, 367
||| · |||μ,2, 116
||| · |||k , 124, 202
N(Γ), 228
‖·‖Lip, 281

‖·‖Uk(I), 352

‖·‖Uk+1(I)′ , 355

‖·‖Uk[N ], 358

‖·‖Uk(Z), 376, 386

1I , 356

1A, 15
1, 84

O(A), 356
Ok(A), 356
oN (1), 356

or(α), 85
O(x), 28

O(x), 28

pG,X , 159
φ, 401
φ̌, 239
Φg, 153

φ ∗ φ′, 21
[Φ,Ψ], 154
πk, 256
π(μ), 16
π∗μ, 16
π(N), 400
πr, 177
Pj , 304
Poly(G•), 238, 255
Polys(Γ

•), 244
Polys(G

•), 244
Polys(X,G•), 244
Poly(X,G•), 242
P, 399
P, 90
πX,Y , 34

Q
�k�
e (G), 206

�k�, 84

Q
�k�
0 (T ), 209

Q�k�∗ (G), 103

Q�k�(G), 87, 95
in a nilmanifold, 194

Q�k�(T ), 108

Q
�k�
0 (T ), 108

Q�k�∗ (X), 103

Q�k�(X), 100
in a nilmanifold, 194

Q
�k�
x (X), 206, 207

Q�k�(X,T ), 109

Q�k�(Z), 107

qkzaQ
�k�
0 (Z), 107

ρ(n), 62
rk, 256
RPk(X), 110

Sh,φ, 307
σ, 30, 353
ς, 92, 355
ςu, 92
σc, 367
σd, 367

σ̂(n), 367
∼k−1, 112
S(�k�), 122
S(�k�), 85

T (α), 108−→
T , 258

T̃ , 258
Tf , 27
Tg , 159, 200

T �k�, 108



INDEX OF SYMBOLS 427

Tn, 27
Tn, 108
Tnf , 27
Tx, 27

‖·‖Uk(G), 91

Vg, 61

X�1�, 114
x∗, 86
x = (x0,x∗), 86
x, 84
−→x , 257, 258

X̂, 313
x(ε), 84
xε, 84

Xμ
, 15

(X,T ), 27
x, 258
(X,X ), 14
x = (x′,x′′), 86
(X,X , μ), 14
(X,X , μ, T ), 29
[x, y], 11

Z0, 137
Z1, 115
0, 84

X�k�, 84
Zk, 111, 137
Zk, 137
Zμ,k, 137
Zk(X), 111, 137
Zk(X), 137
ZN , 87
Z/NZ, 87
Zr, 177
Zs, 52





Selected Published Titles in This Series

236 Bernard Host and Bryna Kra, Nilpotent Structures in Ergodic Theory, 2018

234 Vladimir I. Bogachev, Weak Convergence of Measures, 2018

233 N. V. Krylov, Sobolev and Viscosity Solutions for Fully Nonlinear Elliptic and Parabolic
Equations, 2018

232 Dmitry Khavinson and Erik Lundberg, Linear Holomorphic Partial Differential
Equations and Classical Potential Theory, 2018

231 Eberhard Kaniuth and Anthony To-Ming Lau, Fourier and Fourier-Stieltjes
Algebras on Locally Compact Groups, 2018

230 Stephen D. Smith, Applying the Classification of Finite Simple Groups, 2018

229 Alexander Molev, Sugawara Operators for Classical Lie Algebras, 2018

228 Zhenbo Qin, Hilbert Schemes of Points and Infinite Dimensional Lie Algebras, 2018

227 Roberto Frigerio, Bounded Cohomology of Discrete Groups, 2017

226 Marcelo Aguiar and Swapneel Mahajan, Topics in Hyperplane Arrangements, 2017

225 Mario Bonk and Daniel Meyer, Expanding Thurston Maps, 2017

224 Ruy Exel, Partial Dynamical Systems, Fell Bundles and Applications, 2017

223 Guillaume Aubrun and Stanis�law J. Szarek, Alice and Bob Meet Banach, 2017

222 Alexandru Buium, Foundations of Arithmetic Differential Geometry, 2017

221 Dennis Gaitsgory and Nick Rozenblyum, A Study in Derived Algebraic Geometry,
2017

220 A. Shen, V. A. Uspensky, and N. Vereshchagin, Kolmogorov Complexity and
Algorithmic Randomness, 2017

219 Richard Evan Schwartz, The Projective Heat Map, 2017

218 Tushar Das, David Simmons, and Mariusz Urbański, Geometry and Dynamics in
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208 Peter S. Ozsváth, András I. Stipsicz, and Zoltán Szabó, Grid Homology for Knots
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