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Generalization of Nearby cycles for D-modules and its application to boundary
value problem
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In the framework of algebraic analysis, we extend definitions of nearby and
vanishing cycle modules to Fuchsian D-modules in the sense of Laurent-Monteiro Fernandes, and
obtain unique solvability results in the complex domain in holomorphic category. We also give
distinguished triangles connecting nearby and vanishing cycle modules, ordinary and extraordinary
inverse images, that are related by the octahedral axiom. These distinguished triangles induce the
relations between solution sheaves of holomorpic functions, of specializations of holomorpic
functions, of holmorphic hyperfunctions, and of holomorphic microfunctions.
As an application, a general boundary value morphism is defined for any hyperfunction solutions to
the Fuchsian D-modules in derived category, and the injectivity of this morphism in zero-th
cohomology is proved (uniqueness of the solution). Moreover, under a kind of hyperbolicity
condition, it is proved that this morphism is surjective (solvability).
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