Preface

The aim of this book is mainly to give an account of recent advancements in the
study of multiplication operators on the Bergman space with a new point of view.
The main focus will be on commutants and reducing subspaces of multiplication
operators on function spaces along with relevant von Neumann algebras. Relevant
techniques include complex analysis, complex geometry, operator theory, and group
theory, which altogether yield a fascinating interplay and reveal some natural
connections between them. The results and methods involved can be applied to most
of the other analytic function spaces.

The last four decades have seen dramatic progress in the afore-mentioned topic
on commutants and reducing subspaces of multiplication operators, including two
main phases of development.

The first phase is mainly concerned with the topic of commutants and reducing
subspaces of analytic multiplication operators on the Hardy space of the unit disk
in the seventies of the last century. Several remarkable advances in this period were
achieved mainly by Abrahamse and Douglas [AD], Cowen [Cow1, Cow?2, Cow3],
Baker et al. [BDU], Deddens and Wong [DW], Nordgren [Nor] and Thomson [T1,
T2, T3, T4], etc.

A natural theme is to consider the case of the Bergman space. As well known, the
approaches of the corresponding problems on the Bergman space depend heavily on
metric structure of the space and relevant function-theoretic characters, and hence
the case of the Bergman space diverges considerably from that of the Hardy space.

In the case of the Bergman space, the relevant topic began with Zhu’s conjecture
on numbers of minimal reducing subspaces of finite Blaschke product multiplication
operators [Zhul] in 2000. This research is presently experiencing a period of
intense development. Most notably, during the past dozen years a lot of remarkable
achievements had been made in this direction [DSZ, DPW, GH1, GH2, GH4, GSZZ,
SZ71,SZ72], etc.

The topic of the Bergman space has been the focus of considerable attention from
the authors in the past years. Briefly, the goal of this book is to give an account of
the latest developments on commutants and reducing subspaces of multiplication
operators on both the Hardy space and the Bergman space, and von Neumann
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algebras generated by multiplication operators on the Bergman space. It is shown
that types of such von Neumann algebras turn out to be closely related to the
geometric property of the symbols of the corresponding multiplication operators.

It is a pleasure to thank many people for their help and encouragements.
Professor X. Chen deserves special gratitude for his suggestive advice and constant
encouragements with the topics presented here. We would like to express our
heartfelt thankfulness to Professor D. Zheng, who has put forward many thoughtful
comments and suggestions for our study. We are deeply indebted to Professor S. Sun
for numerous stimulating conversations. Professor R. Douglas is a man of great
insight with whom communications enlarged our views on this topic. We thank
Professor C. Cowen for his invaluable communications. Special thanks also go to
Professors G. Yu, G. Zhang, K. Zhu, W. Qiu, R. Yang, K. Izuchi, X. Fang, K. Wang
for their invaluable comments, which makes this book more readable. We would
also like to express our debt to Dr. Ramon Peng, for his enthusiasm, indispensable
editorial contribution in publishing this book in the Lecture Notes in Mathematics.
We thank everyone who has made contributions in the publication of this book
and corrections of the proof, including Manager Ramya Prakash, and other editors.
Without their help, the publication of this book could not go well. The research for
this work was partially supported by the NSFC in China.

Shanghai, China Kunyu Guo
Shanghai, China Hansong Huang
March 17, 2015



2 Springer
http://www.springer.com/978-3-662-46844-9

Multiplication Operators on the Bergman Space
Guo, K; Huang, H.

2015, W, 322 p. 11 illus., 1 illus, in color,, Softcover
ISBN: @78-3-662-46844-9



	Preface

