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Preface
This is the proceedings of the workshop

“Deformation of linear differential equations and their virtual
turning points”

which was held at RIMS from March 8 through March 11, 2005. As the most
important contributions of S. Sasaki (On the role of virtual turning points
in the deformation of higher order ordinary differential equations, I and II)
are written in Japanese, I am afraid several non-Japanese mathematical sci-
entists might overlook them. But they are really important and intriguing
in the exact WKB analysis of higher order ordinary differential equations.
I believe it is worth while learning Japanese just for reading the reports of
Sasaki for those interested in the subject; in the first report Sasaki shows that
virtual turning points are indispensable for analyzing linear differential equa-
tions associated with the Noumi-Yamada system (NY);, even in the simplest
case where | = 2. In the second report, Sasaki discusses a particular linear
differential equation (L), associate with (NY'), with an emphasis on the
understanding of the so-called Nishikawa phenomenon for (NY)y; in order
to neatly explain the mechanism of the occurrence of such a phenomenon,
he introduces the notion of a “napping virtual turning points” of (L)4. This
notion seems to bear universal importance in studying the Nishikawa phe-
nomenon for Painlevé hierarchies when the underlying linear equations are
of higher order (like (L)s). At the same time, I personally feel our under-
standing of the notion is still inadequate, particularly in its sleeping region;
more comprehensive understanding of napping virtual turning points should
be substantially useful in the theory of virtual turning points in the large.
In addition to the contributions by Sasaki, the report of A.Shudo is also
worth calling the attention of the reader; actually most of the attendants
gained an “instanton-type” insight into his work at his talk. As it is written

in English fortunately, I don’t think I need to add any more explanation of
the report.

In ending the preface I like to note my expectation that this proceedings
will turn out to be one of the classics in the exact WKB analysis in spite of
a linguistic bareer, in view of the decisive importance of the results reported
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