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A Generalized Form of P$\grave{\bf o}$lya's Counting M ethod
Qing Yan DU

Department of Mathematics, Inner Mongolia University, Hohhot 010021

Abstract The $P$-permutation graphs, or simply $P$-graphs, are introduced. The chromatic weight polynomial of a $P$-
graph, or the chromatic orbit weight polynomial of a graph, as a generaized form of the inventory of a set of equivalence
classes of functions, and the capacity index of a $P$-graph, as a generalized form of the cycle index of a permutation group
$P3, are defined. Other relevant notions such as partition graphs, $SC$-graphs, etc. are discussed. Reduction Formulas and
other Theorems as tools for calculating the chromatic weight polynomial of a $P$-graph are obtained. The expressions of
the chromatic weight polynomial of $P$-graphs are also established. PS\grave{\rm o} $lya's Theorem can be got from the
expressions as a specia case when the graph is empty. Finally, some elementary properties of the chromatic weight
polynomials of $P$-graphs are presented.
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