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Introduction
For a group G, Cent(G) is defined as the set of all centralizers of the 
members of G. A group G is called a -group if |Cent(G)| = n  . The 
concept of finite -groups was introduced in 1994 by Belcastro and 
Sherman in [4]. They showed that -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 -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 -groups for n 73 . In 
2011, in [17], he showed that the length of the derived of solvable -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 -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.

How to cite: Khoramshahi , Khodadad., Zarrin, Mohammad (2025). SOME NEW INDICES IN A GROUP AND SOME 
RELATIONS BETWEEN THESE INDICES AND THE SET OF ITS CENTRALIZERS.  Mathematical 
Researches, 11 (2), 1 15.

                               © The Author(s).                                                                           Publisher: Kharazmi University



 

 

 

 

kh.khoramshahi@gmail.com 
M.Zarrin@uok.ac.ir 

 

 

 

 

  

  

 

 

 
   



 

 

 

٣ 

 

   

. ][

][ 

][ 

   .

 ][

][ 

  .][ 

  

   

 

 

 

 

 |  |

  

 



 

٤

  

 

 

   

][

     

 

  

 ][   

 

  

 

 

 

    



 

 

 

٥ 

    

   .

 

 

   

   

 

 

 

 

 

 

 

 

 

                          

 



 

٦

 

 

][    

 

 

 

    

 

   

 

 

 

 



 

 

 

٧ 

 

 

 

    

 

 

 

][   

 

  

 

 

               

 



 

٨

   

 

  

 

 

  

 

    

  

  

 

 

 

 

 |

][

 



 

 

 

٩ 

  

 

 

 

 

 

 

 

] [   

 

 

 

 

                



 

١٠

 

     

  

  

 

 

 

     

  

  

 

 

 

 

][

 



 

 

 

١١ 

  

 

 

 

 

 

 

 

 

   

  

 

 

 

 



 

١٢

 

 

][   

    

 

   

 

    ][     

 

 

 

       

 

 

 

  



 

 

 

١٣ 

  

            

 

 

  

 

 

 

 

 

 

 

][

 

  .

 

 



 

١٤

][

  

 

 

 

 

References 

1  A. Abdollahi, S. Akbari, and H. R. Maimani, Non-commuting graph of a group, J. Algebera 

( ),  

2   A. R. Ashrafi, Counting the centralizers of some finite groups, Korean J. Comput. Appl. 

Math. ( ),  

3  A. R. Ashrafi,On Finite Groups with a Given Number of Centralizers , Algebra Colloquium 

( )  

4  S.M. Belcastro and G. J. Sherman, Counting centralizers in finite groups, Math. Mag. 

( ),  

5.  B. Huppert, Endliche Gruppen I, Springer-Verlag, Berlin-New York,  

6.  B. Huppert and N. Blackburn, Finite groups, III, Springer-Verlag, Berlin,  

7.  S.M. Jafarian Amiri and H. Rostami, Groups with a few nonabelian centralizers, Publ. Math. 

Debrecen ( ),  

8.  S.M. Jafarian Amiri, M. Amiri and H. Rostami, Finite groups determined by the number of 

element centralizers, Comm. Algebra. ( ),  



 

 

 

١٥ 

9.  W. P. Kappe, Die A-Norm einer Gruppe, Illinois J. Math. ( ),  

10. K. Khoramshahi, M. Zarrin ,Groups with the same number of centralizers, J. Algebra Appl  

11. The GAP Group, GAP-Groups, Algorithms, and Programming, Version ; , 

(http://www.gap-system.org)  

12.  J. G. Thompson, Nonsolvable finite groups all of whose local subgroups are solvable (Part 

I), Bull. Amer. Math. Soc. (NS) ( )  

13.  G. Traustason, Engel Groups, Department of Mathematical Sciences, University of Bath, 

Bath BA AY,UK 

14.  M. Zarrin, On element centralizers in finite groups, Arch. Math. ( ),  

15.  M. Zarrin, Derived length and centralizers of groups, J. Algebra Appl. ( ), 

[ pages]  

16.  M. Zarrin, On noncommuting sets and centralizers in infinite groups, Bull. Aust. Math. 

Soc. ( ) no. ,  

17.  M. Zarrin, Criteria for the solubility of finite groups by its centralizers, Arch. Math. 

( ),  

 


