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Hyperplane arrangements appear in various area of mathematics. One of the
peculiar points is that a hyperplane arrangement is naturally related with several "discrete
structure” (e.g., intersection poset, lattice points, and real structure). The relationship between
discrete structures and geometric structures of arrangements is focused in this project. We obtained

several results on twisted cohomology and Milnor fibers of arrangements. In particular, we found an
example (the Icosidodecahedral arrangement) of 16 planes which first homology of the Milnor fiber
contains a torsion. We also introduced G-Tutte polynomial for a list of integral vectors and a
commutative Lie group G. G-Tutte polynomial unifies several known "generalized Tutte polynomials"
and provide a common framework which enables to treat unified manner.
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