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Abstract Phase transition property is one of the most important properties of the theory of Erdos-
Rényi random graphs. A subset of vertices is a k-independent set in a simple undirected graph G=(V,
E) if the subset is an independent set containing 4 vertex. In order to understand the structural
property of k£-independent sets in Erdés-Rényi random graphs, the phase transition properties of k-
independent sets in Erdés-Rényi random graphs are investigated in this paper. It is shown that the
threshold probability is p.=1—n 71 for the existence of k-independent sets in random graph G(n, p)
via the first moment method and the second moment method when 2<Ck=0(/n). According to this
fact that random graph G(n, p) is equivalent to random graph G(n,m) when m is close to pC%, the
threshold edge number is given by m.= [%(1*71 = )] for the existence of £-independent sets
in random graph G(n,m). The simulation results show that the consistence between simulation and
theoretical threshold value for the existence of £-independent sets in random graph G(n, p) and G(n,
m) when 2<<k=0(/n), and the threshold value is related to the total number n of vertices and the

number % of vertices of independent set. However, when k=« (/) , the theoretical threshold value is
not consistent with the simulation threshold value for the existence of £-independent sets in random

graph G(n,p) and G(n,m).

Key words phase transition property; random graphs; # -independent set; threshold probability;
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Phase transition of 10-IS in random graph G(n, p)
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Fig. 3 Phase transition of 10-IS in random graph G(n,m)
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