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This is the seventh part of the series of articles that records and further develops essentials of the Mathematics and
Chemistry Interdisciplinary Symposium 2013 Tsuyama, whose main themes were symmetry, periodicity, and repetition.
The symposium was held on April 5th and 6th in Tsuyama city, Okayama, Japan, in conjunction with the Fukui Project and
was devoted to the memory of the late Professor Kenichi Fukui (1981 Nobel Prize) who initiated the project. The present
series also provides challenging cross-disciplinary problems which are directly related to the Fukui conjecture and to recent
carbon nanotube research. Most of these problems are formulated using mathematical language of unique factorization
domain (UFD) and related notions, which are not well known among chemists despite the importance of these notions in
elucidating additivity and high-speed asymptotic phenomena in molecules having many repeating identical moieties.
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11. Cross-disciplinary Research and
Proactive Serendipity

Shigeru Arimoto

On the 50th anniversary of the Tsuyama National
College of Technology (TNCT) in 2013, Professor Hideki
Shirakawa (Nobel Chemistry Prize 2010) mentioned the
importance of proactive attitude in creating a new path in
science. In recalling the cross-disciplinary research related to
the Fukui conjecture, the author of this section is convinced
that what might be called ‘Proactive Serendipity’ played a
remarkable role in the proof of the Fukui conjecture via the
resolution of singularities and related methods®®. The
phrase ‘Proactive Serendipity’ does not seem to exist in
current English, however, the author recalls the late
well-known engineer Dr. Hideo Itokawa referred to the idea
approximately corresponding to what might be called
Proactive Serendipity in one of his books.

Bearing in mind both Dr. Itokawa’s remarks and
Professor Shirakawa’s lecture mentioned above, the author
would like to record here a remarkable case of Proactive
Serendipity. In the mid 1980s, the author visited the
Research Institute for Mathematical Sciences (RIMS),
Kyoto University, after contacting Professor Heisuke
Hironaka for his help in resolving whether or not the Fukui
conjecture was true. To make a long story short, his student
Professor Mark Spivakovsky and his colleagues Professor
Kyoji Saito and Professor I1sao Naruki gave helping hands to
the author immediately after Professor Hironaka returned to
Harvard University leaving his student Spivakovsky in
Kyoto. No one imagined at that time the Fukui conjecture
had something to do with the specialized research field of
Professor Spivakovsky and his teacher Professor Hironaka:
Resolution of Singularities. One afternoon in the mid 1980s,
when Professor Spivakovsky had left for America and
Professor Naruki happened to be absent, at the Northern
Restaurant in Kyoto University, the author asked Professor
Saito and his colleagues at a lunch table a question about
factorization with a rather imprecise formulation of the
problem. The author talked about his conjecture directed
towards what is known as the ‘Piecewise Monotone Lemma’
(version 2) recalling the visual impression from many
examples of energy band calculations, which the author
proactively undertook himself and collected from others’
publications over a period of several months. Professor Saito
was the first to provide a counter example to negate the
author’s conjecture. However, after the author restated his
conjecture more precisely, Professor Saito agreed to the
likely truth of the conjecture, which was later proved in refs.
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2)-6). Hearing the statement of Professor Saito, Professor
Naruki, who is the author of Section 9, gave a crucial initial
step towards the then absolutely unexpected application of
resolution of singularities to the research of the Fukui
conjecture. Later, Professor Spivakovsky revisited Kyoto
from America, and Professor Saito and Professor
Spivakovsky also helped the author in the application of
resolution of singularities to the Fukui conjecture. [See ref.
7) for the author’s communications with Professor Kenichi
Fukui concerning his conjecture and its related theorems.]
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