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Development of the index theorem on foliated manifolds
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First, we extended the index theorem to fractal sets such as the Cantor set and
the Sierpinski gasket. Second, by exploiting the framework of Noncommutative Geometry we generalized the
Atiyah-Patodi-Singer index theorem to a Galois covering of compact manifold with boundary, which gives a
formula for the pairing between K-group and cyclic cohomology. Third, we clarified the relation of the
Dixmier-Douady class and the Godbillon-Vey class, which resEectiver appears as a characteristic class
for Gerbe and foliated circle bundles. It turned out that they are connected via the Cheeger-Chern-Simons
invariant. As a byproduct we succeeded to describe the universal central extension of circle
diffeomorphism group in terms of the Calabi invariant.
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