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Various aspects of sporadic simple groups
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We have studied the Rudvalis simple group and related algebraic structures
(code, lattice) and combinatorial structure (graph, design). Consequently we show the existence of
even self-dual code preserved by the Rudvalis group, and give a combinatorial description of some
generator. We further define five 2-designs by using a unitary group, and give a new construction of
the Rudvalis graph from these 2-designs. We also consider Conway"s theorem, which show the relation
between the Rudvalis graph and the Hoffman-Singleton graph.
Moreover we have completed the classification of extremal doubly even self-dual codes with
2-transitive automorphism groups by showing non-existence of the remaining case.
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