
Advances in Linear Algebra & Matrix Theory, 2012, 2, 13-19 
http://dx.doi.org/10.4236/alamt.2012.22002 Published Online June 2012 (http://www.SciRP.org/journal/alamt) 

Solving the Class Equation dx β  in an Alternating 

Group for Each  and  α c
nC β H 1n 

Shuker Mahmood1,2, Andrew Rajah2 
1Department of Mathematics, College of Science, University of Basra, Basra, Iraq 

2School of Mathematical Sciences, Universiti Sains Malaysia, Penang, Malaysia 
Email: shuker.alsalem@gmail.com, andy@cs.usm.my 

 
Received March 6, 2012; revised April 1, 2012; accepted May 1, 2012 

ABSTRACT 

The main purpose of this paper is to solve the class equation dx   in an alternating group, (i.e. find the solutions set 

  d
nX x A x A    ) and find the number of these solutions X  where   ranges over the conjugacy  

 A

class

  in nA  and d is a positive integer. In this paper we solve the class equ dxation   in nA  w c
nhere H C   , 

1. c
nfor all n  H  is the complement set of nH  w  Hhere n  {C  of 1n n  , with all pa s kS rt   f o   are different 

and od  Cd}.   is conjugacy class  nS  and form class C of   depends on the cycle type   of its elements If C   

and nH C   , th  Cen   splits into the two clas Cses    of nA . 
 

Keywords: Alternating Groups; Permutations; Conjugate Classes; Cycle Type; Frobenius Equation 

1. Introduction 

The Frobenius equation dx   in finite groups was 
introduced by G. Frobenius and then was studied by 
many others such as ([1-4]). Where they dealt with some 
types of finite groups like finite cyclic groups, finite p- 
groups, Wreath products of finite groups, etc. Choose 
any nS   and write it as  1 2 c    . With i  dis-
joint cycles of length i  and  c   is the number of 
disjoint cycle factors including the 1-cycle of  . Since 
disjoint cycles commute, we can assume that  

 1 2 c      . Therefore  is    1 2, , , c      
a partition of n and it is call cycle type of  . Let 

n  be the set of all elements with cycle type C S   , 
then we can determine the conjugate class of nS   by 
using cycle type of  , since each pair of   and   in 

n  are conjugate if they have the same cycle type (see 
[5]). Therefore, the number of conjugacy classes of n  
is the number of partitions of n. However, this is not 
necessarily true in an alternating group. Let 

S
S

 41 2   
and  are two permutations in 4  we have 
they are belong to the same conjugate class 

1 4 2  S
 1,3C   

in  (i.e. 4S    C C   ) since  

        
      

1 2

1 2

, 1

,

     

that means they have the same cycle type but in fact   
and   are not conjugate in 4A , also let  

    3 4 5 6 7 8 9  1 2  and    85 3 7 1 6 9 2 4  
in  we have they are belong to the same conjugate  9S

3class 3C      in  since 4S      3,3,3       

but here they are conjugate in 9A . So from the first and 
second examples we consider it is not necessarily if two 
permutations have the same cycle type are conjugate in 

nA  therefore in this work we discuss  in detail the con-
jugacy classes in an alternating group and we denote to 
conjugacy class of   in nA  by A  . Also we in-
troduce some theorems to solve the class e  

dx
quation

  in nA  where c
nH C   , for all . 1n 

1.1. Definition [6] 

A partition   is a sequence of nonnegative integers 

 1 2, ,    with 1 2   and . The length  
1

i
i






 

 l   and the size   of   are defined as  

   max ; 0il i N     

and 
1

i
i

 




  . We set  partition;n n     for 

n N

,3

     

 

 
 

is called a partition of n. . An element of n   

Copyright © 2012 SciRes.                                                                               ALAMT 



S. MAHMOOD, A. RAJAH 14 

1.2. R

zero components of a partition. 

emark [6] 

We only write the non 
Choose any Sn   and write it as  1 2 c    . With 

i  disjoint cycles of length i  and  c   is the num-
ber of disjoint factors including t of  cycle he 1-cycle  . 

nce disjoint cycles comm e, we can assume that 

 1 2 c

Si ut  

     . Therefore   1 2, , , c     

a partition of n and 

 is  

each i  is called art of  p  . 

1.3. Definition [6] 

We call the partition  

   1 2       , , , c
i

            

the cycle type of  . 

1.4. Definition [6] 

Let   be a partition
the set of all elements

 of n. We define  to be 
 with cycle type 

 nC S 
 .  

1.5. Definition [6] 

Let nS   be given. We define      n n
m m mc c c  

m of 
 to 

es of length be the number of cycl  .  

1.6. Remarks 

1) If C  , then we write  C C   . 
een partitions and 2) The relationship betw  is as 

follows: if 
mc

C   is given then      :m i  nc i m , 
(s

f each 
ee [6])  
3) The cardinality o  CC   can be found  

as follows: 
 

!n
C

z


 

  wi  
1

!cr
rc  and th  

r

z r 



n

     :n
r rc c    , (see [7ii r

4) 

]). 

 C   splits into two of equal order iff 
 non-zero pa

An-classes 
rts of 1n  , and the     are different and 

odd, i other case  Cn every   does not split, (see [8]). 

1.7. Lemma [9] 

Let p prime num
symmetric group. 

ber and  a conjugate class of 
If p do de a, then the solu-

 ra  
es not divi

tions of p rx a     are: 

1) ra  r p    , if 

mp

if 

. Lemma [9] 

Let p and q be different prime numbers and 

1

2)   p    2 2, , , , , , ,
mr r p r p ra pa a a a pa a            

 1r m p    




mp

1.8
ra    a 

symmetric group. Ifconjugate class of  p a  and q does  

not divide a, then the solutions of pq rx a     are

1)    ,
i j

pa pqa

: 

 
  , where i and j are solutions of the 

equation 
r

i qj
p

   if p r . 

2) No solution  does t diif p no vide r. 

1.

ferent prime numbers and 

9. Lemma [9] 

Let p and q be dif ra  
q do

 a 

Sn. If p does not divide a and es conjugate class in 

not divide a, then the solutions of pq rx a     are 

     , , ,
i k lia pa qa pqa 

  , where i, j, k and l are non- 

negative integers and solutions of the equation qk 

2. Conjugacy Class  A

i + pj + 
+ pql = r. 

  of A  [10] n

Let C  , where   is a mutation in an 
ing group. We define the

per alternat-
  A   conjugacy class of   

in nA  by: 

   for somen n
1;

, if

or , if
n

n

A A t A     t t

C H

C C H



 








 

  


 

where nH  { C of 1nS n  , with all parts k  of   

ifferent and odd}. 

1)

d

2.1. Remarks 

 n nH A    .
c

 
2) C H  n nA A C      , where  c

nH  is 
complement of nH . 

   3) n nC H A  and C  split into two 
classes C  of nA . 

If ,4) CnC H   , and   hen   , t

 
if

nA
C

A
C O W





 






 

 


  

 1,2,5,6,10,14n  5) If , then for each nA  , 

  is conjugate to 1   in nA 1 
nA

  
 

. 

2. Definition 2.

Let  { C
nF   of nS  of   the number of parts k

with the property 3k   

n n

(mod 4) is odd} n, 
each 

. The for 
H C F  , C    of nA  is de by fined 
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   1;for somen nC A A A       ,  

   1some nC A A 1 1; fornA            . 

2.3. Definition 

Let nF   { C  of nS the number of parts k  of   

with the property 3k   (mod 4) is even}. Then, for 

each n nH C F C    ,    of nA  is define by d 

   1 or somen nC A A A ; f          ,  

   #some ,nC A A       1 1; fornA     

where #  does not conjugate to  .  

3. Results for Even Permutations in c
nH  

3.1. Theorem 

Let  A   be the conjugacy class of   in nA . If p is 

and does not divide a prime number a, r c
na H    , 

oluwher   is a class of nS , then the s tions of 

 px A

e ra 

  are 

1) r

  nd  is odd or (  and ) are 

even),  

 a

a   if (a a r

2) 
mp 


if 

 1 r p   a

   2 2, , , , , , ,
mr r p r p ra p a pa a pa a             

 and p ) or (p

 1r m p    , 

2 4

[((a ) are odd  is odd and (a and r) are even)] 

and mp

3) ,     2 4, , , , ,r r p r pa pa a pa a     

m r mp

 

if  even) or (a, p and r are even)] and 
 and m is even], 

4) ,   

    

  ,pa a 
   

odd and p is[(a is 
[  1mp r m p  

    2 42 4, , , , ,r r p r pa pa a pa a          

  

if odd and p is even) or (a, p and r are even)] and 
 and m is odd], 

5)  
  if  

 1 1m r m ppa a
     , 

[(a is 
[  1mp r m p  

  r p     3 3, , , , ,
mr p r mppa a pa a pa a   

    ,

[(a and p) are even and r is odd] and [  1mp r m p    
and m is odd], 

  
 and m is even], or 

t, if [(a is even and (p and r) are odd]. 
Proof 

6)  p          3 1 13, , , , , ,
m r mr p r ppa a pa a pa a
            

if [(a and p) are even and r is odd)] and
[ mp r m   1 p

oes not exis7) D

Given that r c
n na H A      ,   rA a     , then 

 (1.7), the sby ns of  px Aolutio   in nS  are 

a) ar   , if 1 r p  , or ra  ,  

b)      , , , ,r p ppa a pa pa a  2 2, ,
mr p r ma           if 

 1r m p .  mp  

 1 r p 
 a), ra

1) Assume  and (a is odd or (a and r) are  

even), then from     px Ais the solution set of   

rain . Let nS    a is odd and 1 2 r      . If ,  

w  (odd) for each  1 i r  , then i  is a here ai
product of an even ber similar to iT  of num tr osi-
tions for all 

ansp
 1 i r  . For y en),an r (odd or ev    is a 

dupro ct of  rT T T  = (even) num -1 2  ber o ans
s 

f tr
position nA  . If a and r are  1 2 r even and      , 
where i a   (even) for each  1 i r  , then i  is 
a product of an umber similar to iT  of tra posi-
tions for all 

 odd n ns
 1 i r     is a product of  

 1 2 rT T  even) number of transpositions  T  = (

nA  , then the solution set of  x Ap   in An is ra  . 

2) As ume [(a and p) are odd) or (p  and r) 
are even)] an

s  is odd and (a
d  1 ,mp r m p    then from b),  

 , ,r ra pa a     2 2, , , , ,
mp r p r mppa a pa a               

are solutions of  px A 
at (a is odd o

 in Sn. Let 
considering th r (a and r  

r
na A      , 

) are even) and for 

each   , ,
k r kppa a       1 k m  . If a and p are  

odd, then , where 1 2 r kp       and   
 odd , i a   i r kp1 i  

nspositions for all, 
   is a product of  

even number of tra
an

 1 i r kp      
ranspositions, andis a product of umber of t   an even n

1 2 k     , where j ap   (odd),  

 1 jj k      
ons for 

is a product of an even number of 
transpositi all and  1 j k   

nspositions 
 is a product 

of an even number of tra nA  . If (p is 
odd and (a and r) are even), then i   
odd number similar to Li of transpositions,  

is a product of an

  . Moreover, j1 i r kp    ap  (e ven), and  

 1 jj k      is a product of an odd number simi-
lar to jT  of transposition k . If k is 
odd, then 

1 js for all 
  is a product of  1 2 r kpL L   + L  

 1 2 kT T T    = (odd) + (odd)  (even) number of 
transpositions n

 =
A  . If k is even, then   is a 

product of  2 r kpL L   2 kT   = 1L 
(even) + (even) =

n

 +  1T T
 (even) number of transpositions 

A  , then the solutions of  px A   nin A  are  

     2 2, , , , , ,r r p r ppa a pa a ,
m ra pa a   

  
mp         . 
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3) and 4) A is odd and p is even) o (a, p, 

and r are even)] an 1m   b), 

 , r ppa a   , and  2
,pa 

    

ssume [(a r 

d . Then, from

 are solutions of 

  mp r p 

2, r pa ra   ,  ,

  ,
m r mppa a  

   px A 

 k m  if (a is odd

 in . Let 

,   is  

even

nS

 and

r
na A     , [a is odd or (a and r) are even]. For 

k r k p

) 



each  pa , a p

 
 1 

   , where 1 2 r kp       and i a   
(odd),  1 i ir kp  

ber similar to 
    is of a even 

transpositions,  ,  
a product n 

num

and 
iL  of 1 i r kp  

1 2 k     , where j ap   (even),  

1  jj k   an odd number simi-   is a product of 
lar to jT  

en 
of transpositions for all f k is  1 j k  . I

odd, th   is a pr duct of  1 2 r kpL L L     + 
 1 2 ... kT T T    even) + (odd) = (o
transpositions 

o
= (  of dd) number

nA  . If k is even, then   is 
+  k

a 
prod 2 L  2 ...T T  uct of 1L 
(even) + (even) = 

 r kpL 1T  = 
(even) number of transpositions   

nA  . If (a, p, and r are even), then   , where 

1 2 kpr       and i a   (e

i

ven),  
1 i r kp       is a product of an odd number 

similar to iL positions, 1 i r kp    and 

1 2

 of tra

k

ns 
     , where j ap   (e
 1

ven),  

jj k      is a product of an odd number si -
lar to 

mi

jT  of transpositions for all  1 j k  If k is  .
odd, then   i
 1 2 ... kT T T    

s 

s a product of  1 2L L   + r kpL 
 = (even) + (odd) = (odd) number of 

transposition nA  . If k is even, then   
 kT

is a 
product of 2L L  +  1 2T T   =  1L
(even) + (even) 

n

 r kp ...
= (even) number of transpositions 

A  , then the solutions of px  A   in nA  are  

     2 4, , , , , ,r r p rpa a pa a     
     , 

(if m is even) an

   

2 4
, pa pa a    

m r mp

d  

 
 

   

2 42 4

1 1

, , , , , ,

,

r r p r p

m r m p

a pa a pa a

pa a

 

  

       

(if m is odd).  
e [(a and p) are even and r is odd)] 

and . From b),    

mp 


 



 

5) and 6) Assum

  1mp r m p     

     2 2, , , , , , ,
mr r p r p ra pa a pa a pa a             , 

are solutions of  px A   in . Let  nS

1 2
r

r i   (ea a          ven), 

 1 ii r     

iT  of transpositions 
is a product of an odd number similar to 

for all,  1 i k     is a prod-

uct of  rT1 2T T   odd) number of (

also for each pa

 transpose-  

tions,   ,
k r kpa     , where  

 k m 1 2 r kp1             , where i a  
(even),  r kp  and 1 i  1 2 k     , where  

j pa   (even)  1 ,ij k   duct of an 
odd num i  of transpositions for each 

  is pro
ber similar to L

 1 i r kp   , and j  is product of an odd number 
similar to jT  

 then 
of transpositions for each  1 j k 

k is odd,
. If 

  is a product of  1 pL 2 krL L     
+  kT ev r of 
transpositions n

1T T (odd) + en) numbe2    =  (odd) = (
A  k is even, then . If   is a 

product of  r kpL L L     +  1 2 kT T T    = 
(odd) + (e  = (odd) number of transpositions   

n

1 2

ven)
A  . Then, if [(a and p) are even and nd r is odd)] a

  mp r m p   , then the solutions of 1  px A   
in nA  are  

  , , ,pa a  3
,r p pa a   3, ,

mr p r mppa a         

 odd), or  

 , r pa   

, 

(if m is

,

(if m is
 (p and r) are odd). For each 

     3 1 1, , ,
m r m pppa pa a
     

       3, , rpa a

 even). 
 is even and7) Assume (a

ra      or  k
pa a, ,r kp    

px A

  1 nk m A    , 

 then there is no solution of   in nA .  

3.

Let p rime numbers and 

2. Remarks 

d q  an be different p ra    a 
conjugate class of symmetri p a , p r  and 

nju
c group. If q 
d collectio -

gate classes llowing: 
does not divide a we define n of sets of co

of nS  as fo

i j
1)    ,W pa pqa

   
i  and j are non-negative 

and solutions of the equation .
r

i qj


    
p

2)  1 π is evenW W i j   .  

3)  2 π and are evenW W i j   

 s even .  or is odd and ii j

4)  3 π is odd .W W i j    

5)  4 π and are oddW W i j   

 or is even and is odd .i j  

*W ote that e n 1 3W W W   &

**

 2 4W W W   

 even ,  1 2 reW W π and aW i j 
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2W 4W  , 1 3 .W W    

  1 4 π and are oddW W W i j  , 

2 3 π andW W  



3.3. Remarks 

1) If a, p and q are odd, then for each 

| is odd is even .W i j  

3 4 π | is even and is odd .W W W i j   

π  , where 
 we haveπ W    is even. 

2) If a is even, then for each π  , where π W  
we have (   is even if 1π W ) and (   

  
n, then 

is odd if 

3

3) If p is eve
π W ).

for each π  , where π W  
we have (   is even if 1π W ) and (   is odd if 

π
3π W ). 
f q is even a d a, p are 4) I n odd, th  each en for   , 

where π W  we have (   is even if 2π W ) and (   
is odd if 4π ). W

3.4. Theorem 

 Let A   be a conjugacy class of   in nA , and  

 and  

ent t

r c
na H    , where ra    is a class of nS . If p q 

are differ wo prime numbers and 



p a  a es
e a, th  solutions of

nd q do  
not divid en the   pqx A   in nA  
are: 

1) W if p r  and (a, p and q are odd). 
  2) if 1W p r  and (a or p is even). 

3)  if 2W p r  and (q ven & (a and p) a e odd). 
p does not divide r. 

 is e r
4) Not exist if 
5) Not exist if p r , (a or  even) and 3 p is W W . 
6) Not exist if p r , (q is even  & ( d p) are odd) 

and 4W W . 
Pr

a an

oof: 

ce r caSin n nH A    ,   rA a    and by (1.8) 

w ve e ha that th olution of  pqx Ae s   in nS  is: 

a) W if p r .  

b) Not exist if p s not divide r. 
1) e 

 doe
 Assum p r  and (a, p and q are odd). Then from a) 

w  is the solution set of e have W  pqx A   in 
Le

nS . 
t π   for each we ha π W , ve   is 

n

even per-
utation m Then the  solution set in A  is W. 
2) Assume p r  and (a or hen m a) p is e  

ha  the tion set of
ven). T  fro  we

ve W is  solu   pqx A   in . Let nS
π   for h π eac , we haW ve (   is even uta-perm

tion, if 1π W ) and (   is odd permutation, if 3π W ). 
Then the solution set in nA  is 1W  . 

3) Assume p r  and (q is even & (a and p) are odd). 
Then from a) we have W is the solution set of 

 pqx A   in nS . Let π   for each π W

ve (   is e  permutation, if 2π W ) and (

, we 

ha ven   is 
odd permutation, if 4π W ). T lution et in 

n

hen the so  s
A  is

e a
 2W . 

4) As p does n t divide r. Then from b) ve 
no solution of 

sum o we h
 pqx A   in nS   no solu of tion 

 pq Ax   in n A . 
5) and 6) it is clear if p r , (a or p is even) and 3W W , 

then 1W   and ere exis  solution in nA , th ts no  also if 
p r , ( is even & (a and p) are od d 4W Wq d) an  , then 

2W   and ther ts no solution in ne exis A . 

3.

o rent  

5. Remarks 

Let p and q be tw  diffe prime ers and ranumb   
not

 a 
co metnjugate class of sym ric group nS , p doe -
vide a and q does not divide a we defined a collection of 
sets of conjugate classes of nS  as following: 

     

s  di



equation .i jp kq lpq r   

, , , , ,  a  
j k lia pa qa pqa i j k ln

isfying t

d

ative integers and sat he

D    
 are non-neg

 1 π , , and are all even or all oddD D i j k l  . 

 2 is even, is o isi j k i l   . π  dd and oddjD D

 3 is odd, is even and oddi j l  π  isk  .D D

 4 is even, is odd and odd .i j lπ  isk D D  

 5 is evenj l .  π D D

 6 is evenk l . π D D

    1 π  and are even and oddi j isk lQ D . 

    2 is even and isodd is ei j k l . π  and venQ D

    3 is odd and is even is ei j k l . π  and venQ D

    4 and are odd and ddi j . π  is ok lQ D

 5 π  is oddj l . Q D

 6 is oddk l . 

We ca denote D as the following: 

 4

π 

n 

D

Q D

D

  

2 3Q Q1 2 3 4 1 .D D D Q Q        

5 5.QD D    

6 6 .QD D    

3.6. Rem rks 

1) I  and q are odd, then 

a

pf a, for each π  , where 
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π D ,   is even. 
2) If a is even, then for each π  ,   is even if 

4  and 1D D2 3π D  D   

 q

is odd if 

re odd, t

 

h
1Q Q2 3

p is even a
4Q

nd 
π

3) If 
π

Q   .  
(a and ) a en for each 

  ,   is even if  and 5π D   is odd if 5π Q . 
n and (a and p) are odd, then for each 4) If q is eve

π  ,   is even if 6π D  and   is o 6π Qdd if  .  

3.7

Let 

. Theorem 

A   be the conjugacy class of   in nA , and 

e num  divide

r c
na H    , where ra    is a class of nS , p and q  

nt two prim bers. If p does not  a 



are diffe
an

re
d q does not divide a, then the solution of  pqx A   

in nA  is 
, if a

5 , if 

6 , 
es no

 

f 

1) D

 D
 D

5) do

6D
o

, p and q are odd, 

4 , if a is even, 
, 
, 

t e even

re odd, and

ven, a and p are odd, and 

2)  , where 1 2 3D D D D    
3) a and q are odd, and p is even
4) if a and p are odd, and q is even  

xist, ifais , and  

1 2 3 4D Q Q Q Q    , 

6) does not exist, if p is even, a and q a  
D Q , or5

7) does not exist, if q is e
Q . 

Pro

Considering that r c
n na H A     ,     rA a     ,  

othen by (2.2.11), D is the solution set f  x Apq   in 

nS . 
1) Assume a, p and q are odd. Let π   for each 

π D    is even nA  . Then the tion set in solu

nA  is D if a, p and q are odd. 
su2) As me a is even. Let π   for each π D    

is even nA  . Then th tion set in e solu nA  is  , if 
a is even. 

3) Assume a and q are odd, and p is ev πen. Let    
for each π D    is even nA  . lu- Then the so
tion set in nA  is 5D , if a and q are odd,  is even. 

4) Assume a and p are odd, and q is even. Let π
 and p

   
 π Dfor each    is even nA  . Then the solu-

 set in tion nA  is D , if a and6  and 
5) Assume a is even and 1 2 3Q Q     

 p are odd,
D

q is even.  
Q4Q

  . Then there is no solution in nA . 
6) and 7) Assume a and q are odd, p is even, a

5Q D
nd 

5D    . Then there is no solution in nA , also 
if a and p  q is even, and 6 6D Q D are odd,    . 
Then there is no so ion in  lut nA .  

3.8. The Number of the Solutions 

Assume     1
, ,

kT

t jt 1j
  


 are  


 even permutations where

  and c
t nH   and j nH  for all 1 ≤ t ≤ T and 1 ≤ j 

≤ k. Then we can find the number of the solutions of 

class equation dx   in nA , wher

integer number as follow:  

e d is a positive 

1) If        
1

k

1t jt
,

T

j
j

C C  

er

 

C

  


  are the so-

lutions, then t  of solutions set is he numb

 1 1

!!

t j

T n

 

 
k

t j

n

z z
  

2) If   
1

T

t t
C 

, 


 ar soe the lutions, then the number 

of solutions set is 

 1
t

t z

!T n

 


 

, 

) If 3   
1

k

j j,
j

C C 

er of solutions set 

  



is  

 

 are t solutions, then 

num

he 

the b

1

!

j

k n . 
j z

 

px A

3.9. Ex

 the

ample 

 solutionsFind  of    in nA , and the num-
ber of the

1) If p = 3 and 
 solutions.  

    5 6 7 81 2 3 4  8A in . 
2) If p = 2 and  1 2 3 4 5 6    in 6A . 
Soluti

1) Since

on: 

 42 8
cH     , a = 2, r = 4, p does not di-  

a, vide  1
e even

pm r  m p  wh
, and p

ere, m = 1.  
 is odd. Then by (3.1) the  So a and r ar

solutions of  3x A   in 8A  are  an   d 42   2,6 , so

the number of soluti

 

ons is 
 
 

 
4

6
c

8 ! 8 !

2 62 4!
 


r-3465  pe

mutations. 

2) Since 23 H     , a = 3, r = 2, p does not di-  

a, vide  1
 is odd

pm ere, m = 1.  r 
 since a

m p  wh
 andAlso,  p is even. Then by (3.1) the  

solution set of  2x A   in 6A  is 23  . So the num- 

ber of solutions is 
23 2

3.10. Rem

6!
40  perm .  utations

ark 

If  C   c  of onjugate class   in nS  belong to the 
solution n dx set of class equatio   in An and nH  , 
then we denote to this set  C   by  C  

 or  
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 of  

   ,C C   

3.11. Example 

 . 

Find the solution
35       1 2 5 6 4 3 8 10 1 7 1 1 13 9 12  

in 15

5 4 1x A

A  and the number of the ns. 
Solution: 

solutio

Let  and , since 



tions of  



in

7p  5q

    

15

1 2 5 6 4 3 8 10 15 7 14 11 13 9 12

.c

 
 

53 H   

Then by (3.7) the solu

    35 1 2 5 6 4 3 8 10 15 7 14 11 13 9 12x A  

 15A  are 3 5  ,  15



 

 and . So the number of the 

so s

 15


lution  set is 
  
5

!

3 5

15 15 !
87223136000

15!
   permuta-

tions. 

By the Cayley’s theorem: Every finite group G is iso
morphic to a subgroup of the symmetric group 

e h  we uss

4. Concluding Remarks  

-
, fn

som 1n  . T en  can disc  these propositions. Let 
S or 

dx g  be cl ass equation in finite group G and assume 
that : nf G A , f c

nor some and 1n   f g H C
with is: he
e is no sol

 . 

possibl
d

The first quest
e valu

i
e of

on we are co d 
 d provided her

ncerne
 that t

What is t
ution

 
 for 

x g  in G ? The second question we are
e o

 d 
f d prov  that 

concerne
idedwith is: what is the possible v

d
alu

there is a solution for x g  in G? And then we can 
find the solution and the number of the solution for 

dx g  in G by using Cayley’s theorem and our theo-
rems i  paper. In another direction, let G be a finite 
grou and  

n this
 p, π {G g G i   the least positive integer 

number satisfy 1}ig  . If  
i

πi iG k , then we write 

   1 2π , , ,
ii i i ikG g g g   and   

1
πi i

G


  . For each 

 

 

g G and  πij ig G  we have  1 1ijgg g   . By the 
Cayley’s theorem we can suppose that  : nf G S  or 
 : nf G A . Also the ns can be summarized as 
follows: 

1) Is   
1

πi i
G


   collection set of conjugacy 

classes of G?

questio

 

2) Is there some 1i  , such that    1 πif C G   
for each e  n:f G A ? C  of nA , wher

3) Is th , such that  ere some 1i   1 πif C G   
for each C  of e  :  nS , wher nf G S ? 

4) If nG S  and n  is the num  
of n, is 

p ber of partitions
 p n  ? 

5) If nG A  and nA  has m ambi  
classes. It is true that is also  G -
biv c ug ss s?

val nt conjugacy
 necessarily  has m am

onj e
 we wil d ss if

e

alent acy cla  
Finally l iscu  there is any relation between 

nF , nF  and nH  in  and what is the possible value 
of d provided that there is a solution for d

nS
x g  in G 

where   nf g H C   and for some n to be: 
1) n  . 
2) n  . 
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