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The number of maximal dissociation sets of paths and cycles
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Abstract : [Objective] The concept of dissociation set generalizes that of independent set. In graph theory and combinatorics, the
problem of finding the number of maximum or maximal independent sets with given properties is well established. Here we turn the
study of this problem to finding the number of maximal dissociation sets for two special graphs,i.e. , paths and cycles,and we present
the relationship between them. [ Methods] Let MD(G) be the set of all maximal dissociation sets of graph G and $(G) be its
cardinality. Let S € MD(G). For any v € V((G), we can readily write $(G) = $(G,v) + ¢(G,v) = $(G,v") + ¢(G,0") + $(G, D)
according to the degree of the v in the induced graph G[ S] and whether v is in S or not. For paths, we consider the second vertex from
the endpoint and obtain the representation for $(P,). The case of cycles abides by the same argument. Then we compare the number
of maximal dissociation sets of paths and cycles by induction on n. Due to the validity of the theorem for any paths and cycles with at
most n — 1 vertices, here we consider the order of n. [Results] From calculations, we find that ¢(P,) is related to items $(P,—),
$(P,3)s¢(P, 1) and $(P, ) forn=6, and $(C,) is related to items ¢(C, 2) ,$(C, 3) ,$(C, 1) and $(C, ) forn=11. According to
the induction hypothesis, we introduce the relation between ¢(P,) and $(C,), i.e. swhenn == 4 and n # 6, we can validate that ¢(C,) =
$(P, 1)+ 1. [Conclusion] In this paper,we introduce the number of maximal dissociation sets of trees and cycles, and describe the
relation between them by using the method of induction hypothesis. This presentation enriches results of counting the number of
maximal dissociation sets of graphs.
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MD(G,v) = {S:S € MD(G),v € S},

MD(G,9) = {S:S € MD(G),v & S}.
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