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By means of computer-aided calculations of lattices, we obtained many geometric
consequences on K3 surfaces and related algebraic varieties. (1) We determined finite sets of generators
of automorphism_groups of several singular K3 surfaces by generalized Borcherds-Kondo method. (2) We
obtained three interesting projective models of the supersingular K3 surface with Artin invariant 1 in
characteristic 5 (Joint work with T.Katsura and S.Kondo). This result led us to a new construction of the
Hoffman-Singleton graph and the Higman-Sims graph. (3) By an experimental computation, we presented a
conjecture that each supersingular K3 surface in odd characteristic has an automorphism whose
characteristic polynomial on the Neron-Severi lattice is an irreducible Salem polynomial. (4) We
presented a combinatorial description of the submodule of the middle homology group of an even
dimensional complex Fermat variety generated by the classes of linear subspaces (joint work with A.
Degtyarev).
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