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New developments on the freeness and topology of hyperplane arrangements, and
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The aim of this research project is (1) to obtain a good topological
understanding of the free hyperplane arrangements, and (2) to relate random walks with free
arrangements by using (1). As results for (2), we have only obtained some experimental studies.
However, for (1), we obtained better results than expected. Namely, we proved that whether we can
apply the addition-deletion theorems for free arrangements or not depends only on the characteristic

polynomial, a topological invariant of arrangements. Since characteristic polynomials are also
combinatorial invariant, we could show that the addition-deletion theorems are combinatorial, which
are very strong results in arrangement theory.
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