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Introduction

For a group G, Cent(QG) is defined as the set of all centralizers of the
members of G. A group G is called a C,,-group if |Cent(G)| =n . The
concept of finite C,,-groups was introduced in 1994 by Belcastro and
Sherman in [4]. They showed that C,-groups are exactly the same as Abelian
groups and that G is non-Abelian if and only if |Cent(G)|=4 . In 2000,
Ashrafi in [3] showed that for every natural number n#2,3 there is at least
one Cy-group. In 2009, Zarrin in [14] showed that for any two finite simple
groups G and H , if |Cent(G)| = |Cent(H)| then it does not necessarily follow
that G=H . He also identified all finite semisimple C,-groups for n<73 . In
2011, in [17], he showed that the length of the derived of solvable C,-groups
is at most equal to n, and in 2015, in [15], he showed that for any two
isoclinic groups G and H, we have |Cent(G)| = |Cent(H)|, then the two groups
G and H are not necessarily isoclinic, and they conjectured that if G and H
are two finite groups, |Cent(G)| = |Cent(H)| and |G|=[H|, then we can
conclude that G and H are isoclinic. They also considered groups whose
number of centralizers is equal to the number of centralizers of some of their
subgroups. They then obtained an upper bound for the length of the derived
of nilpotent C,-groups.

Results and discussion
In this paper, we define special subgroups of Cent(G) and show the
connection between these indices and Cent(G) in minimal simple groups.
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