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Indexing Nonisomorphic Graph Colorings
Based on the Pélya’s Theorem

SHUHET KADONO!'®) Takasar Horryamal:P)

Abstract: Given an automorphism on a set, we can count the number of nonisomorphic colorings by the
Pélya’s counting theorem. We can also enumerate the nonisomorphic colorings on the automorphism by
the isomorphism elimination method with ZDDs (Zero-suppressed Binary Decision Diagrams), which is pro-
posed by Horiyama et al. in 2018. This method is more than 100 times efficient on the computation time
and memory consumption than conventional methods. Unfortunately, however, the memory consumption
becomes large in case the resulting ZDD is large. In this paper, we propose the following problem: Given an
automorphism on a set and an integer a, we implicitly make an index on the nonisomorphic colorings, and
generate the one with index a. We also propose an algorithm that solve this problem by implicitly making
an index (without enumerating the nonisomorphic colorings). We utilize both of the techniques on counting
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and enumeration.
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