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On the Decycling Number of Cayley Graphs of Two Classes
of Semigroups

Song Xinyang, Zhu Yongwen
(School of Mathmatics and Information Sciences,Yantai University,Yantai,264005)

Abstract: In this paper, the so-called intermediate value theorem in this paper means that a function
with a value of integers can get any integer value between the maximum value and the minimum value.
The decycling number in graph theory is the cardinality of the minimum decycling set. Decycling set is
a subset of vertices in a graph. All vertices and adjacent edges are removed. In this paper, we discuss and
study whether Cayley graphs of modulo n residual class semigroups and cyclic semigroups satisfy the
intermediate value theorem. For Cayley graphs of the first kind modulo n residue class semigroups, this
paper studies the residual class semigroups modulo n within 10, and only n = 6 satisfies the intermediate
value theorem. In this paper, we prove that the number of the union of subsets must be greater than or
equal to the maximum number of the union of subsets. The number of the union of subsets is between 1
and n, and the number of the union of subsets is 1 when only consist of zero. When the subset contains
the identity, the decycling number is n. For the second kind of cyclic semigroups, it is proved that the
decycling number of cyclic semigroups does not satisfy the intermediate value theorem. The maximum
decycling number of cyclic semigroups is k-1, and the decycling number and decycling set take k-l as the
cycle period.

Key words: Semigroup graphs; Cayley graphskey; Decycling number; Intermediate value theorem
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