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By utilizing the theory of algebraic analysis and the method of computer

algebra, we construct a new framework for analyzing complex analytic properties of singularities. We

invent new algorithms for computing several complex analytic invariant of singularities. We also
implement resulting algorithms in a computer algebra system. Using these new device, we study
singularities.
Based on the theory of comprehensive Groebner systems on the Poincare-Birkhoff-Witt algebra, we
construct an algorithm for computing holonomic D-modules associated to a non-isolated hypersurface
singularities. For some typical cases, we investigate the structure of holonomic D-modules in an
explicit manner. We apply these result to the study of non-isolated hypersurface singularities.
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