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1. Introduction 

     Let   be a finite group and n positive 

integer, the equation in   is of the form  

    ,where     and   positive 

integer. 

     In 1903 Frobenius
(1)

, Burnside
(2)

, 

advanced a computation theorem of 

solution for the equation        is the 

identity element in  .There are two 

ways to study the equation     : 

1.Find the exact or approximate number 

of solutions for this equation. For some 

types of groups there are many 

researchers such as Frobenius
(1)

, 

Kulakoff
(3)

, Huppert
(4)

, P. Hall
(5)

, 

Solomon
(6)

,Lam
(7)

,Yoshida
(8)

, Chowla, 

Herstein and Scott
(9)

, James and 

Kerber
(10)

. 

2. Find the number of solutions and 

solutions for this equation, this study by 

S.Taban
(11)

 for symmetric group, S. M. 

Kholil
(12)

 for Alternating group. In this 

paper we find the number of solutions 

and solutions for the equation      in 

the Mathieu groups           , where 

     is generated by John H., Noam D. 

Elkies
(13)

, A .Klymenko
(14)

: 

     (   )(   )(   )(   ) 

    (   )(   )(   )(    ) 

     (   )(   )(   )(    ) 

     (   )(   )(    )(   ) 

    (   )(   )(   )(    ) 

And the Mathieu groups       is 

generated by: 

     (                       )     
     
       (    )(   )(   )(   )(   )(     ) 

     (   )(    )(   )(   )  
Some result of S. Taban

(11)
 are used such 

as: 

 Lemma(1.1):     

 If   [ ], where [ ]is a conjugate class 

in    and   prime number then: 

1.    [ ]      dose not divide    
2.    [  ]          

 

Lemma(1.2): 

If   [  ]       is prime then : 

     [  ]      dose not divide 
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     [   ]      dose not divide 

            

     [     ]                   

Lemma(1.3): 

If   [  ] then: 

     [  ]      dose not divide  . 

2.    [   ]           

Lemma(1.4): 

If   [ ],         are different primes 

then: 

1.    [  ]            do not divide 

        

      [   ]               does 

not divide    

         [    ]           

                                     

                     

http://www.gap-

system.org/Releases/index.htm    

2. Solutions in the group       

     In this Section, we find the powers 

  
 

 and roots, where    is conjugate 

class in     , the conjugate classes of 

     are introduced by G. D. James
(15)

 as 

follows: 

   [ 
  ]  

   [ 
    ]  

   [  
    ]  

   [       ]  

   [      ]  

   [    ]  

   [   ]  

   [   
 ] 

   [  
    ] 

   [        ]  

          where 

  (   )(                 ), we find 

the powers of  : 

   (   )(                 )     

   (         )(        )     

   (   )(                  )     

   (    )(   )(   )(    )     

   (   )(                 )      

   (         )(       )      

   (   )(                 )     

        . 

        , where 

  (   )(                 ), we find 

the powers of  : 

   (   )(                 )       

   (         )(       )      

   (   )(                 )       

   (    )(   )(   )(    )     

   (   )(                 )      

   (         )(       )       

   (   )(                 )      

http://www.gap-system.org/Releases/index.htm
http://www.gap-system.org/Releases/index.htm
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       . 

        ,where 

  (                        ),we find 

the powers of  : 

   (                        )         

   (                       )      

   (                       )         

   (                       )      

   (                       )      

   (                       )       

   (                       )       

   (                       )       

  =(1,11,5,7,4,2,8,6,10,9,3)      

    (                       )       

      

        ,where 

  (                       ),we find 

the powers of a: 

   (                       )      

   (                       )       

   (                       )       

   (                       )       

   (                       )       

   (                       )       

   (                       )       

   (                       )       

    (                       )       

    (                       )      

      

The other conjugate classes can be find 

by result in S. A .Taban
(11)

 as in 

mentioned in the introduction. 

From the powers of the conjugate classes 

for      (table 1), we can find The roots 

of      as in (table 2): 

3.  Solutions in  the group     

        In this Section we find the powers 

  
 

 and roots ,where    is conjugate 

class in     , the conjugate classes of 

     are introduced by G. D. James
(15)

 as 

follows: 

    [ 
  ]  

    [ 
    ]  

   [ 
 ]  

   [  
    ]  

   [  
    ]  

   [   
      ]  

   [     ]  

   [ 
    ] 

   [ 
 ] 

   [       ]  

    [   
 ]  

    [   
    ]  

    [    ]  

    [    ]   

    [    ] 

Now,           , where   
(                        ),  
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we find the powers of  : 

   (                        )        

   (                        )        

   (                           )       

   (                        )        

    (                        )        

   (                        )        

    (                        )      

   (                        )       

   (                        )       

    (                        )      

      

         , where 

  (                        ),we find 

the powers of  : 

   (                        )        

   (                        )       

   (                        )       

   (                        )       

   (                        )       

   (                        )       

   (                        )      

   (                        )      

   (                        )      

    (                        )       

      

  The other conjugate classes can be find 

by result in S. A. Taban
(11)

 as in 

mentioned in the introduction. 

    From the powers of  the conjugate 

classes for      (table 3), we can find 

The roots of      as in ( table 4): 
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           The powers of       Table (1)                                                          The roots of       Table (2)    

the conjugate 

class 

1 2 3 4 5 

                    
                  
                  
                  

                  

                  

                  

                  
                  
                  

       The powers of       Table (1)     

the 

conjugate 

class 

6 7 8 9 10 11 

                     
                     

                       

                     

                     

                     

                     

                     

                     
                     

     

 

 

the 
conjugate 

class 

1 2 3 4 5 

             
   

             
   

      

      —                

                —    

      —    —    

      —    —    

                  
                  
               — 

            —          

      — — —    
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 The roots of       Table (2)                                                                         The powers of        Table (3) 

 the 

conjug

ate 

class 

6 7 8 9 10 11 

          
    
      

          
    
      

            
      

      
   

   —    —       —    

             —          

   —    —    —    

   —    —    —    

                  — 

                  — 

               —    

   —          —          

   —    — — —    
 

The powers of        Table (3)                                                     

The 

conjugate 
class 

        

   [   ]             
   [     ]             
   [  ]             
   [     ]             
   [     ]             
    [      ]             
   [   ]             
   [     ]             
   [  ]             
   [       ]             
    [  ]              
     [     ]                
    [    ]                
    [    ]                 
    [    ]                 
  

 

 

The conjugate 

class 
              

   [   ]                   
   [     ]                   
   [  ]                   
   [     ]                   
   [     ]                   
    [      ]                   
   [   ]                   
   [     ]                   
   [  ]                    
   [       ]                    
    [  ]                      
     [     ]                        
    [    ]                        
    [    ]                        
    [    ]                        
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  From the powers of  the conjugate classes 

 for      (table 3), we can find The roots 

 of      as in ( table 4): 

 

 

 

 

 

 

 

 

 

 

 

 

                                     Table(4) the  roots of      

 conjugate 

classes 

6 7 8 9 10 11 

   [   ]       
       
       
    

          
    
      

       
    

     
, 

    
        

        
    

   [     ]                         
   [  ]                    
   [     ]                    
   [     ]                  
    [      ]                
   [   ]                
   [     ]            —          
   [  ]        —           

conjugate 

classes 

2 3 4 5 

   [   ]       
       

       
   

       
    
      

       

   [     ]                      
   [  ]                   
   [     ] —         
   [     ]            
    [      ]           
   [   ]           
   [     ]       —          
   [  ]        —           
   [       ]   —      
    [  ]   —       
     [ 

    ]                       

    [    ]           

    [    ]               

    [    ]                     
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   [       ]        —      
    [  ]         —       
     [ 

    ]                              
    [    ]                   
    [    ]                           
    [    ]                     

 

 

 
 

               رًا حسي شوخي                          سعيد عبد الأهير تعباى      

 

جاهعت البصرة -كليت العلوم    -قسن الرياضياث                                    
 

 

 

 الوستخلص  :
 

 في هذا البحث تم ايجاد الحلول للمعادلة        في زمر الماثيو               

عدد صحيح موجب.      , حيث ان                        

  

 

  
 

 
 


