00 =3 O OV W W DN k= ey

—
[

UL N =

IIL.

. Maximal characterization of H?

. Atomic decomposition for H?

. Singular integrals

. Appendix: Relation with harmonic functions
. Further results

CU s QN =

Iv.

. The space of functions of bounded mean oscillation
. The sharp function

. An elementary approach and a dyadic version

. Further properties of BMO

. An interpolation theorem

. Further results

U W e

Contents

PREFACE
GUIDE TO THE READER

PROLOGUE

. REAL-VARIABLE THEORY

. Basic assumptions

. Examples

. Covering lemmas and the maximal function

. Generalization of the Calderén-Zygmund decomposition
. Singular integrals

. Examples of the general theory

. Appendix: Truncation of singular integrals

. Further results

. MORE ABOUT MAXIMAL FUNCTIONS

. Vector-valued maximal functions

. Nontangential behavior and Carleson measures
. Two applications

. Singular approximations of the identity

. Further results

HARDY SPACES

H! AND BMO

vii

xi

xiii

12
16
18
23
30
37

49

50
56
65
71
75

87

88
101
113
118
127

139

140
146
149
155
173
177



viii

VL

N OO R N ke

VIIL

OV W N

VIIL

. Oscillatory integrals of the first kind, one variable

. Oscillatory integrals of the first kind, several variables
. Fourier transforms of measures supported on surfaces
- Restriction of the Fourier transform

. Further results

U W N =

IX.

- Oscillatory integrals related to the Fourier transform
- Restriction theorems and Bochner-Riesz summability
. Fourier integral operators: L? estimates
. Fourier integral operators: L? estimates

- Appendix: Restriction theorems in two dimensions
. Further results

U W N =

w o =

STtk W <

CONTENTS

. WEIGHTED INEQUALITIES

- The class A,
- Two further characterizations of 4,

The main theorem about A,

- Weighted inequalities for singular integrals
. Further properties of A, weights
. Further results

PSEUDO-DIFFERENTIAL AND SINGULAR INTEGRAL
OPERATORS: FOURIER TRANSFORM

. Pseudo-differential operators

. An L? theorem

. The symbolic calculus

- Singular integral realization of pseudo-differential operators
. Estimates in L?, Sobolev, and Lipschitz spaces

. Appendix: Compound symbols

. Further results

PSEUDO-DIFFERENTIAL AND SINGULAR INTEGRAL
OPERATORS: ALMOST ORTHOGONALITY

- Exotic and forbidden symbols

. Almost orthogonality

. L? theory of operators with Calderén-Zygmund kernels
- Appendix: The Cauchy integral

. Further results

OSCILLATORY INTEGRALS OF THE FIrsT KIND

OSCILLATORY INTEGRALS OF THE SEconD KIND

- MAXIMAL OPERATORS: SOME EXAMPLES
. The Besicovitch set

. Maximal functions and counterexamples
. Further results

193

194
198
201
204
212
218

228

230
234
237
241
250
258
261

269

270
278
289
310
317

329

330
341
347
352
355

375

376
386
394
402
412
414

433
434
440
454



XL

. Maximal averages and square functions

- Averages over a k-dimensional submanifold of finite type
. Averages on variable hypersurfaces

. Further results

w0 N

XII.

. Geometry of the complex ball and the Heisenberg group

. The Cauchy-Szego integral

. Formalism of quantum mechanics and the Heisenberg group
. Weyl correspondence and pseudo-differential operators

. Twisted convolution and singular integrals on H"

. Appendix: Representations of the Heisenberg group

. Further results

N OO W N

XIII.

. The Cauchy-Riemann complex and its boundary analogue
. The operators 9, and O, on the Heisenberg group

. Applications of the fundamental solution

. The Lewy operator

. Homogeneous groups

. Appendix: The 9-Neumann problem

. Further results

N U R WN =

CONTENTS

MAXIMAL AVERAGES AND OSCILLATORY INTEGRALS

INTRODUCTION TO THE HEISENBERG GROUP

MORE ABOUT THE HEISENBERG GROUP

BIBLIOGRAPHY
AUTHOR INDEX
SUBIJECT INDEX

ix

467

469
476
493
511

527

928
532
547
953
557
568
974

587

589
594
605
611
618
627
632

645
679
685



