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This special issue focuses on the geometry of the space of initial values underlying the continuous Painlevé equations, which was initiated by Okamoto in 1979 [3]. The purpose of this issue is to
review the area and report on the latest developments. As geometry is a broad word, we have also
included possible extensions to the theory of monodromy groups and the linear equations associated
with the Painlevé equations.
The Painlevé equations, which are integrable, classical ordinary differential equations, are now
recognized as non-linear special functions of great importance in modern science. Their prominence
in the applications of Random Matrix Theory has strengthened this impact.
The geometric theory initiated by Okamoto was extended and used to classify all continuous
and discrete Painlevé equations by Sakai in 2001 [4]. Moreover, the underlying affine Weyl groups
associated with the geometry of initial value spaces have been used to construct many other important properties, such as special solutions, by Noumi [2] and collaborators. Bellon and Viallet’s [5]
definition of algebraic entropy and its effectiveness as a test of integrability is based on geometric properties of such integrable systems. Duistermaat and Joshi [1] have illustrated the power of
the geometric theory by showing how to deduce analytic information for solutions of the Painlevé
equations from the geometric construction. However, the geometric theory remains little understood
by most western mathematicians who work in integrable systems. The aim of this issue is to build
a bridge between the geometric approach, primarily developed by Japanese mathematicians, and
other approaches.
We hope this special issue will encourage a wide range of mathematicians to recognize the
remarkable role played by the geometric approach to the Painlevé equations and integrable systems.
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