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Preface

Professor Masatoshi Fukushima is one of the most influential probabilists of our times.
His fundamental work on Dirichlet forms and Markov processes made Hilbert space
methods a tool in stochastic analysis and by this he opened the way to several new
developments. His impact on a new generation of probabilists in his native country as
well as in many other countries can hardly be overstated.

In publishing a selection of his seminal papers we aim to serve the community, and
at the same time we want to express our appreciation of a highly respected, humane
scholar.

All owners of copyrights of papers being included in the Selecta (see the list at
the end of this volume) followed the old and good tradition to grant permission for a
reproduction in a Selecta without any charge. Unfortunately this is no longer a policy
adopted by all publishers. Therefore we are especially grateful to those who by their
generosity continue to support the mathematical community in keeping the tradition
of publishing selected or collected works alive.

The editors’ thanks go to all who supported us in our enterprise, in particular we
want to mention Professor T. Uemura (Kansai University), Dr. K. P. Evans (Swansea
University) as well as S. Albroscheit and Dr. R. Plato (Walter de Gruyter).

Swansea, Kumanoto and Sendai
Fall 2009 Niels Jacob

Yōichi Ōshima
Masayoshi Takeda
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Professor Masatoshi Fukushima – Scholar and Mentor

Let me start with some remarks on the scientific achievement of Professor Fukushima.
First investigations of Professor Fukushima were related to diffusions under boundary
conditions and this led him to consider related Hilbert spaces. From here the road was
open to Dirichlet forms, Beurling’s and Deny’s axiomatisation of the notion of energy
in potential theory. The breakthrough was the 1971 paper in the Transactions of the
American Mathematical Society where a Hunt process was constructed associated to
a given regular Dirichlet form. This result was immediately recognised by experts
as an outstanding one, already 1978 Professor Fukushima was an invited speaker in
the session on Probability Theory in the ICM in Helsinki. Adding to this I would
like to mention two other honours Professor Fukushima received: The Analysis Prize
from the Japanese Mathematical Society and being an Invited Lecturer of the London
Mathematical Society.

The 1971 paper and the book “Dirichlet forms and Markov Processes” published in
1980 in English changed the landscape of modern probability theory. Of course there
are many other contributions of Professor Fukushima’s worth mentioning:

exceptional sets and refinements

plurisubharmonic functions (especially the Acta Mathematica Paper with M. Okada)

stochastic analysis on fractals

boundary behaviour and traces of Markov processes

and many more. Of particular importance was and is the influence of his work to
mathematical physics. The construction of diffusion processes on infinite dimensional
state spaces highly depend on his seminal contribution. The impact of the “new” book
“Dirichlet Forms and Symmetric Markov Processes” written jointly with Y. Oshima
and M. Takeda can hardly be overstated.

In 1990 when participating in a conference organised by Professor Kunita in Nago-
ya, I once had a coffee with Professor Shinzo Watanabe. In our discussion Professor
Watanabe stated that for him in the 1970’s there had been two major breakthroughs
in probability theory: Malliavin calculus and Fukushima’s theory of Hunt processes

This is a slightly modified version of a banquet speech given during a meeting to celebrate Professor
Fukushima’s 70th birthday.
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Professor Masatoshi Fukushima – Scholar and Mentor

associated with Dirichlet forms – Professor Watanabe is a very modest person – he
should have added his own contributions too. However there is no doubt, Professor
Fukushima’s work is of lasting impact.

Mathematics is an international subject and Professor Fukushima was and is acting
on the international stage. This is natural to all the outstanding Japanese probabilists
raised in Professor K. Itô’s school. Professor Fukushima’s work on the 1971 paper
was partly done when being in the U.S.A. with the late Professor Doob. Here he
also established contacts to Martin Silverstein and he, Professor Fukushima, always
emphasised Professor Silverstein’s contributions to our subject. Professor Fukushima
was very engaged in the series of Japanese-Russian seminars on probability theory
and a frequent visitor to European countries. In addition he was a great help and
supporter of many young non-Japanese mathematicians, Y. Lejan, J. Kim, Z.-M. Ma,
Z.-Q. Chen, J. Ying, . . . , and of course I have to mention myself.

Being a world-open mathematician, a scholar who has visited (partly for longer
periods) many countries is one aspect of Professor Fukushima. There is another one:
As many cosmopolitans he is deeply rooted in his own culture, i.e. in the traditional
Japanese culture. This makes any encounter with him also an encounter with Japan.
Through him I myself as well as quite a few of my students and colleagues learnt to
appreciate Japan’s great culture.

Professor Fukushima belongs to the generation whose childhood was in war-time
– I recommend everyone to read Kappa Senoh’s “A Boy Called H” to get a feeling
of what this meant to his generation. He as many other Japanese scientists, writers
and artists of his generation took on the difficult task to assure his country a respected
place in the modern post-war world – and they were rather successful.

A final more personal word. Due to his relations to the late Professor Heinz Bauer
we met first in Erlangen. I am very happy that I could build on Professor Bauer’s
contacts and could even extend them. This refers to the Oberwolfach meetings on
Dirichlet forms or a German-Japanese exchange programme supported by DFG and
JSPS. Moreover I am grateful that several of my own (former) PhD students could not
only visit Japan but could start to build up their own contacts bringing the collabora-
tion to the next generation.

You, Professor Fukushima, have made lasting contributions to Mathematics and
you have been over the years of great support to many of us. For this we are grateful
and we are looking forward to many further years to come with your company.

Niels Jacob
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