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2014)

144. J. Verdera, On the T .1/-theorem for the Cauchy integral. Ark. Mat. 38, 183–199 (2000)
145. J. Verdera, The fall of the doubling condition in Calderón–Zygmund theory. Publ. Mat.

(Extra) 275–292 (2002)
146. A. Volberg, Calderón–Zygmund Capacities and Operators on Nonhomogeneous Spaces.

CBMS Regional Conference Series in Mathematics, vol. 100 (Amer. Math. Soc., Providence,
RI, 2003)

147. A. Volberg, B.D. Wick, Bergman-type singular operators and the characterization of Carleson
measures for Besov-Sobolev spaces on the complex ball. Am. J. Math. 134, 949–992 (2012)

148. J. Wu, Hausdorff dimension and doubling measures on metric spaces. Proc. Am. Math. Soc.
126, 1453–1459 (1998)

149. J. Xu, Boundedness of multilinear singular integrals for non-doubling measures. J. Math.
Anal. Appl. 327, 471–480 (2007)

150. J. Xu, Boundedness in Lebesgue spaces for commutators of multilinear singular integrals and
RBMO functions with non-doubling measures. Sci. China Ser. A 50, 361–376 (2007)

151. D. Yang, Local Hardy and BMO spaces on non-homogeneous spaces. J. Aust. Math. Soc. 79,
149–182 (2005)

152. Da. Yang, Do. Yang, Uniform boundedness for approximations of the identity with non-
doubling measures. J. Inequal. Appl. Art. ID 19574, 25 pp. (2007)

http://mat.uab.cat/~xtolsa/hh.pdf


References 649

153. Da. Yang, Do. Yang, Endpoint estimates for homogeneous Littlewood–Paley g-functions with
non-doubling measures. J. Funct. Spaces Appl. 7, 187–207 (2009)

154. Da. Yang, Do. Yang, BMO-estimates for maximal operators via approximations of the identity
with non-doubling measures. Canad. J. Math. 62, 1419–1434 (2010)

155. Da. Yang, Do. Yang, Boundedness of linear operators via atoms on Hardy spaces with non-
doubling measures. Georgian Math. J. 18, 377–397 (2011)

156. D. Yang, Y. Zhou, New properties of Besov and Triebel-Lizorkin spaces on RD-spaces.
Manuscripta Math. 134, 59–90 (2011)

157. K. Yosida, Functional Analysis (Springer, Berlin, 1995)
158. Y. Zhou, Some endpoint estimates for local Littlewood–Paley operators. (Chinese) Beijing

Shifan Daxue Xuebao 44, 577–580 (2008)



Index

.˛; ˇ/-doubling, 9

.p; �/-atomic block, 79

.p; �; �/�-atomic block, 556

.q; �/�-atomic block, 463
A

�
1.�/, 225

A
�
p.�/, 225

A
�
1.�/, 225

A
�

p; .logL/� .�/, 225

A
%
1.�/ weight, 581

A
%
p.X ; �/ weight, 581

A
%
1.X ; �/, 582

A
%

EP
.X ; �/, 622

A0, 36
A1.X ; �/, 582
Ap.X ; �/, 582
A1.X ; �/, 582
C0, 1
Cb.X /, 415
H 1.�/, 135
H 1

ˆ.�/, 100
H 1; p.RD/, 81
H 1; q.X ; �/, 468
H

1; q

atb; � .X ; �/, 463
H x

R, 139
L1

loc.X ; �/, 429
Lp.Q/, 264
L

p
0 .Q/, 264

L
p

b .X ; �/, 415
L

p
c .�/, 3

L
p

b; 0.X ; �/, 415
L

p
c; 0.�/, 3

Lq.B; �/, 473
L

q
0.B; �/, 473

L1

0; 0.�/, 246
Lˆ.X ; �/, 594
M d

0;s, 448

M
�; %I ]
r , 624

M
�; % I ]
0; s , 581

M
�; %
0; s , 581

M
%; ]
0; s , 447

N
�
Q1; Q2

, 218
N0, 419
NB; S , 581
NQ; R, 24
Q.x; r/, 8
QR, 23
Qx; k , 37
R�j , 36
T ], 253
Tb , 290
T

Eb
, 301, 594

Z.Q; �/, 78
=f , 70
<f , 70
˛1, 42
˛2, 42
˛B .f /, 441
ˇ˛ , 424
ˇ�, 11
�E , 2
ı.B; S/, 424
ı.Q; R/, 23, 424
ı

�
Q1; Q2

, 218
ıQ; R, 24
Pg.f /, 329
PMS , 348

	1, 36
	0, 25
., 2
E.
/, 532
P, 521, 532
P.A/, 521, 532

D. Yang et al., The Hardy Space H1 with Non-doubling Measures and Their Applications,
Lecture Notes in Mathematics 2084, DOI 10.1007/978-3-319-00825-7,
© Springer International Publishing Switzerland 2013

651



652 Index

V.
/, 532
M�; \, 219
M�; \

r , 219
M�; ], 222
M�; ]

r , 222
Md

0; s , 219

M�; \
0; s , 218

M�; d
0; s , 218

M�
0; s , 218

MLp.logL/� ; �; w, 225
MLp.logL/� ; �, 225
Mp; .�/, 226
M�; d , 226
M], 222
M0; s , 219

M]
0; s , 219

ML.logL/� ; �, 225
MLp.logL/� ; �, 225
BLO.X ; �/, 638
Oscexp Lr .�/, 313
Oscexp Lr .X ; �/, 595
RBMO.X ; �/, 431, 573
RBMO .�/, 59
M .X /, 497
jj f jjˆ; Q; �, 225
jj f jjˆ; �;Q, 225
jj f jjLp.logL/r ; �; Q; ! , 225
jj f jjexp Lr ; Q; �, 225
jj f jjexp Lr ; �; Q, 225
jj f jjexp Lr ; �; Q; ! , 225
jj f jjˆ; �; Q; ! , 224
!D�1, 138
@Q, 521
˙, 25
� , 42
�, 2
BMO .X ; �/, 434QB˛ , 424QH 1.X ; �/, 567
QH 1; p; �

atb; � .X ; �/, 556
QH 1; p; �; 	

mb; � .X ; �/, 558
QH 1; p

mb .X ; �/, 567
QN , 489QQ, 11QQ�, 11
Qı.�/
B; S , 555
QM], 602
QN , 582
QM�, 623

' � x, 100
& , 417

ARBLO.X ; �/, 640
ARBMO�; � .X ; �/, 573
a � b, 36
b ˙ 	, 25
g.f /, 346
h1; p.RD/, 143
m

�
0; sI Q.f /, 215

m
�; %
0; sI B , 581

mB.f /, 415, 434
mQ.f /, 3
mX .b/, 604
n, 1
n0, 419
p-atom, 80
p-atomic block, 81
p-block, 142
p0, 15
q-atom, 468
v

Ew, 623
zQ , 2

H
1; p
atb ;� .�/, 80

H
1; p

atb .�/, 81
�0 , 36
N, 6
ZC, 11
M, 193, 539
Mc!, 500
Mc , 500
Mc

p , 500

M.�/, 7
M], 489
Md , 193
MS , 348
M�, 429
Ml , 206
M]

r , 539
M.�/, 20
M�, 539
Mr; �, 539
N , 448
Q, 137
Mˆ, 100
C˛; p .�/, 383
C˛; p

� .�/, 387
RBLO .�/, 189
sgn .g/, 19
supp !, 497
rblo .�/, 199
rbmo .�/, 146, 153
rbmop

�; � .�/, 156
BMO.RD/, 60
RBMOp .�/, 77



Index 653

RBMO�
� .�/, 62

RBMO� .X ; �/, 436
BLO .RD/, 189
blo .RD/, 199
bmo .RD/, 146
QH 1; p

atb .X ; �/, 557

h
1; p

atb .�/, 142
mf .Q/, 70
R

D , 1
2�-doubling cube, 215

bad cube, 120
Besicovitch covering theorem, 5

Calderón–Zygmund decomposition on X , 483
Calderón–Zygmund decomposition

on R
D , 14

Calderón–Zygmund operator, 494
Cauchy transform, 11
centered Hardy–Littlewood maximal operator,

500
centered maximal function, 500
commutator, 290
convex Orlicz function, 594
cube of m-th generation, 110
cube of generations, 36, 110

dominating function, 417
doubling condition, 9
doubling maximal function, 489
dyadic cube, 42

elementary measure, 507

geometrically doubling, 419
good cube, 120
good-� inequality on X , 489
good-� inequality on R

D , 302

Hardy space, 79
Hardy–Littlewood maximal function, 429
homogeneous Littlewood–Paley

g-function on R
D , 329

inhomogeneous Littlewood–Paley
g-function on R

D , 346
initial cube, 36

John–Nirenberg inequality, 73, 443
John–Strömberg maximal operator, 218, 581
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