Preface

My book “Pseudo—Differential Operators and Markov Processes” appeared
almost five years ago and was intended to be an enlarged survey explaining
both analysists and probabilists the interaction of Fourier analysis and the
theory of pseudo—differential operators (with negative definite symbols) with
the theory of Feller processes and Dirichlet forms. It contains essentially no
proofs, only some estimates needed to construct processes starting with certain
pseudo—differential operators were included.

This volume is the first of three with the titles “Pseudo—Differential Oper-
ators and Markov Processes”

I. Fourier Analysis and Semigroups,
IT. Generators and Potential Theory,
ITI. Markov Processes and Applications.

This time my intention is to provide complete proofs as well as a detailed
discussion of related results in the literature. Moreover, I include many new
results, partly not yet published but in print, partly they will not be published
elsewhere. Many of these new results are due to my former PhD-students
Walter Hoh and René L. Schilling.

One of the major difficulties in writing the book was that in different fields
of mathematics different notations and normalizations were used for one and
the same object, think of the Fourier transform. I hope that, finally, I have
arrived at a consistent presentation. A second, much larger problem was and
still is the enormeous amount of work done in fields we have to deal with.
Although I tried to give fair credits in the notes, it might happen that I missed
certain contributions or was not aware of the correct historical developement.
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In particular, it is hard for a non—French mathematician not being a mem-
ber of the former Séminaire Brelot—Choquet—Deny to have an overview of the
achievements of the contributors to this seminar. It should be emphasized
that our field owes very much to the work of the participants of this seminar.
Beside the publications of this seminar the monograph of C. Dellacherie and
P—A. Meyer [68]-[72] is a useful source. Personally, I am deeply indebted to
F. Hirsch who from time to time politely corrected my way of interpreting the
origin of some results.

Preparing this volume I received support from many sides. First of all I
want to thank R.L. Schilling who read the whole manuscript, suggested many
improvements and partly, in reading a first version of the manuscript proposed
different proofs or even proved new results which I was allowed to include
immediately. I also want to thank W. Hoh for comments to parts of the
manuscript and for allowing me to use some of his unpublished results, a fact
which will become even more important in volumes 2 and 3.

Many colleagues supported me by sending re— and preprints, discussing
some historical issues with me or supplying material from their (institute)
liberaries. Beside others I want to thank N. Bouleau, M. Fukushima, F. Hirsch,
Z.-M. Ma, R. Nagel, Y. Oshima, M. Rockner, M. Takeda, H. Triebel, and in
particular H. Heyer for a stimulating year I could spent with him in Tiibingen.

Many thanks are due to those who did the work of type—writing my hand-
written manuscript or gave me support in dayly accademic life. First of all I
thank A. Benz who has done most of this work, but I thank also W. Farkas,
M. Jacoby, A. Kriageloh and V. Moroz. W. Farkas and A. Krageloh did also
the thankless job of proof-reading.

During the last years my work has been supported by the German Sci-
ence Foundation DFG, in particular, within the projects “Markov—Prozesse
und Dirichlet—Formen, deren Erzeuger ein Pseudodifferentialoperator ist” and
“Funktionenraume in der Theorie der stochastischen Prozesse”. The Univer-
sitat der Bundeswehr Miinchen provided additional financial support to get the
manuscript type—written. I want to thank both institutions for their support,
as well as my department at the University of Wales Swansea.

Last but not least I want to thank Mr. Ye Qiang and the World Scientific
team for the pleasant cooperation.

Swansea, March 2001
Niels Jacob
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