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ABSTRACT

The main purpose of this paper is to solve the class equation x‘ = £ in an alternating group, (i.e. find the solutions set
X= {x €A,

x! e A(,B)}) and find the number of these solutions |X | where [ ranges over the conjugacy class
A( p ) in A4, and d is a positive integer. In this paper we solve the class equation x’ =/ in 4, where fe H'NC",

forall n>1. H; is the complement set of H, where H, = {C” of Sn|n >1, with all parts «, of « are different

and odd}. C” is conjugacy class of S, and form class C* depends on the cycle type « of its elements If 1eC*

and Ae H,NC*,then C* splits into the two classes C** of 4, .

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

1. Introduction

The Frobenius equation x? =/ 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 feS, and write it as 7,7, Vo) With p, dis-
joint cycles of length o, and ¢(/) is the number of
disjoint cycle factors including the 1-cycle of [ . Since
disjoint cycles commute, we can assume that

@, 20, 22 a,, . Therefore a:(al,az,-u,ac(ﬁ)) is

a partition of »n and it is call cycle type of S . Let
C” c S, be the set of all elements with cycle type «,
then we can determine the conjugate class of feS§, by
using cycle type of /3, since each pairof 4 and £ in
S are conjugate if they have the same cycle type (see
[5]). Therefore, the number of conjugacy classes of S,
is the number of partitions of n. However, this is not
necessarily true in an alternating group. Let S =(124)
and A=(142) are two permutations in S, we have
they are belong to the same conjugate class C* =[1,3]
in S, (ie. C*(B)=C"(4))since

a(B)=(a(B)..(8))=(1.3)
=(@(4).a(2))=a(2)

Copyright © 2012 SciRes.

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

B=(123)(456)(789) and 1=(537)(169)(2438)
in S, we have they are belong to the same conjugate

class C”:[33J in S, since a(B)=(3,33)=a(1)

but here they are conjugate in 4, . So from the first and
second examples we consider it is not necessarily if two
permutations have the same cycle type are conjugate in
A, therefore in this work we discuss in detail the con-
jugacy classes in an alternating group and we denote to
conjugacy class of £ in 4, by A(S). Also we in-
troduce some theorems to solve the class equation
x=p in 4, where BeH.NC*, forall n>1.

1.1. Definition [6]
A partition « is a sequence of nonnegative integers

and ) a,<o. The length

i=1

(a,a,,++) with & >a, >
I(a) andthesize || of a are defined as
I(a)=max{ie N;a, #0}
and |a] =Y a,. We set - n={a partition;a| = n} for
pan

ne N . Anelement of ot n is called a partition of .
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1.2. Remark [6]
We only write the non zero components of a partition.

Choose any fe§, and write it as y,y, - Ye(p)- With

7, disjoint cycles of length ¢, and ¢(f) is the num-
ber of disjoint cycle factors including the 1-cycle of £ .
Since disjoint cycles commute, we can assume that

@ 20,2 2a,, . Therefore « =(a1,a2,---,ac(ﬂ)) is
a partition of » and each ¢, is called part of « .

1.3. Definition [6]

We call the partition

a :a(ﬁ)=(0!, (8).a, (ﬁ)a"'»ac(ﬂ)(ﬁ))

the cycle type of S

i

1.4. Definition [6]

Let o be a partition of n. We define C* = S, to be
the set of all elements with cycle type « .

1.5. Definition [6]
Let BeS, be given. We define ¢, =c") =c!") (B) to

m m

be the number of cycles of length m of £ .

1.6. Remarks

) If fBeC”, thenwewrite C*=C”(p).

2) The relationship between partitions and ¢, is as
follows: if feC” is given then ¢! (B)= |{z ‘a, = m}| ,
(see [6])

3) The cardinality of each C”* =C“ () can be found

with z,, =[]r"(c,)! and

«(p) =l

¢, =c" (B)= |{z ‘a, = r}| , (see [7]).
4) C“(p) splits into two 4,-classes of equal order iff

n>1, and the non-zero parts of (/) are different and
odd, in every other case C“ (/) does not split, (see [8]).

as follows: |C*%|=

z

1.7. Lemma|9]

Let p prime number and [a ] a conjugate class of
symmetric group. If p does not divide a, then the solu-
tions of x” e|a” | are:

1) [a'},if I1<r<p

2) [a’},[(pa),a””J,[(pa)z,a”z”],---,[(pa)m,a”"’p}

if mpSr<(m+l)p

1.8. Lemmal9]
Let p and ¢ be different prime numbers and [a’] a
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conjugate class of symmetric group. If p|a and ¢ does
not divide a, then the solutions of x” e [a’] are:

1) [( pa)i . pqa)j J , where i and j are solutions of the
U
equation i+gj=— if p|r.
p
2) No solution if p does not divide r.

19 . Lemmal9]

Let p and ¢ be different prime numbers and [a"] a
conjugate class in S,. If p does not divide a and ¢ does
not divide a, then the solutions of x” e [a"} are
[ai,(pa)i,(qa)k,(pqa)lJ, where i, j, k and [ are non-
negative integers and solutions of the equation i + pj + gk

+pgl=r.

2. Conjugacy Class A(pB) of A,[10]

Let feC”, where [ is a permutation in an alternat-
ing group. We define the A( ﬁ) conjugacy class of S
in A, by:

A(p) = {7 € A,|y =tpt";for some t € A"}

pa— Ca’
C*" or C*,
where H, = {C“of Sn|” >1, with all parts «, of «
different and odd}.

if feH,
if BeH,

2.1. Remarks

1) peH, = feA4,.

2) peC"NH;NA4,= A(B)=C", where H; is
complement of H,.

3) feC*NH, = pPed, and C” split into two
classes C** of 4,.

4HIf B, AeC*NH,,and AeC”, then

C™if Bt
ap--
c“ oO-w
5) If nef={1,2,5,6,10,14}, then for each S e 4,,

B isconjugateto B in 4, (ﬂzﬂlj,
An

2.2. Definition

Let F,= {C* of S”|the number of parts o, of «
with the property o, =3 (mod 4) is odd}. Then, for
each Be H,NC*NF,, C** of A, is defined by
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C** ={Ae 4| A=y " for some y e 4, = 4(B),

C* ={2ed|a=yp"y " forsome ye 4,} = 4(47).

2.3. Definition

Let F,= {C* of S,,|the number of parts o, of o
with the property o, =3 (mod 4) is even}. Then, for
each feH,NC“NF,, C** of 4, isdefined by

A =yBy";for some y € An} =A(p).

A=yB "'y ";for some y e An} = A(ﬂ#),

where " does not conjugate to £ .

Cc*r ={le4,

e ={ie4,

3. Reaultsfor Even Permutationsin H,

3.1. Theorem
Let A(f) be the conjugacy class of S in A4,.Ifpis

a prime number and does not divide a, f e [ar]ﬂH ¢

n?o

then the solutions of

n?

where [arJ is a class of S
x" e A(pB) are

1) [ar] if (1<r<p) and(ais odd or (a and r) are
even),

2) [a ] [(pa).a™ ],I:(pa)z,a"_zlil,'",[(pa)"z’a"_mp}
if [((a and p) are odd) or (p is odd and (a and r) are even)]
and [mp <r< (m+1)p] ,

) [« ] [(pa) o™ ][ (pa)'a™ ]
[(pa)" ]

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

9 [} a (e a |-
[(pa) a7

if [(a is odd and p is even) or (a, p and r are even)] and
[mp<r<(m+1)p andm is odd],

5) [(Pa)aa“p:lj[(paf ’ar—3p]’...’|:(pa)m ’ar—mp:| if

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

6) [(pa), a’ ], [(paf, a3 ] o [(pa)("’_l), arf(m—l)p J

if [(a and p) are even and r is odd)] and
[mp<r<(m+1)p andm iseven], or
7) Does not exist, if [(« is even and (p and r) are odd].
Proof
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Given that ﬂe[a’}ﬂHﬁﬂAﬂ, A(ﬂ):[a’], then
by (1.7), the solutions of x” € A(f) in S, are

a) [a’},if I<r<p,or [a’],

b) [(pa),ar-p}[(pa)z ’ar—zp:|’,..’|:(pa)m ’ar—mp:| if

mp£r<(m+l)p.
1) Assume (1<r< p) and (a is odd or (a and r) are
even), then from a), [aq is the solution set of x” eA( B)

in S,. Let Ae[a’]. If a is odd and A=7y,-7,

where |<7/l>| =a (0dd) for each (1<i<r), then y, isa
product of an even number similar to 7, of transposi-
tions for all (1 <i< r). For any r (odd or even), A isa
product of (7, +7, +---+7,) = (even) number of trans-
positions =>AeA,. Ifaandrareevenand A=y, -7,
where |<7/l.>|=a (even) for each (1<i<r), then y, is
a product of an odd number similar to 7, of transposi-
tions forall (1<i<r)= A isaproduct of

(T, +T, +---+T,) = (even) number of transpositions =
A € 4, then the solution set of x” € 4() in 4, is [a’].

2) Assume [(a and p) are odd) or (p is odd and (a and r)
are even)] and mp <r <(m+1)p, then fromb),

|:a'.:|=|:(pa),ar—p]’|:(pa)2 ,ar—zp:l’...,[(pa)m ’a)‘—mp:|

are solutions of x” e A(f) inS,. Let Ae|a’ |=> A€,
considering that (a is odd or (a and r) are even) and for

each /le[(pa)k,a"’k”} (ISk<m). If a and p are

odd, then A= uy,where y=yy,---y,,, and

|<7l.>| =a(odd), V(1<i<r—kp)=>y, is a product of an
even number of transpositions for all, (1<i<r—kp)=y
is a product of an even number of transpositions, and

p= gy py, where |(p)=ap (0dd),

‘v’(lﬁjﬁk):yj is a product of an even number of
transpositions for all and (1 <j< k) = u is a product
of an even number of transpositions = Ae 4,. If (p is

odd and (@ and r) are even), then y, is a product of an
odd number similar to L, of transpositions,

V(1<i<r-kp). Moreover, K,uj>

=ap (even), and

V(1< j<k)= u, is a product of an odd number simi-
lar to T, of transpositions for all (1< ;<k).If k is
odd, then A is a product of (L1+L2+---+L,,7kp) +
(I, +T,+---+T,) = (odd) + (odd) = (even) number of
transpositions = Ae 4, . If k is even, then A is a
product of <L1+L2+~~~+L,7kp) + (L+T,++T,) =
(even) + (even) = (even) number of transpositions
= A € 4,, then the solutions of x” € 4(f) in A4, are

[a'},[(pa),a“p],[(pa)z ,a’fz”},"',[(pa)m ,a"”"p] .
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3) and 4) Assume [(a is odd and p is even) or (a, p,
and r are even)] and (mp <r<(m+ l)p) . Then, from b),

(@], [(pa).a™],and [(pa)’,a™ |-,

[ (pa)" ™" | ate solutions of x € () in S, Let
Aela |=Ae4,, [ais odd or (a and r) are even]. For
each 2| (pa),a™ |, (1<k<m) if (@is odd and p is

even) = A= uy, where y=y,y,---y,,, and |<;/l>| =a
(odd), V(1<i<r-kp)=y, is a product of an even
number similar to L, of transpositions, (1<i<r—kp),

and = u, - u, , where K,uj>‘ =ap (even),

V(l <j< k) = p; is a product of an odd number simi-
lar to T, of transpositions for all (1< j<k). If k is
odd, then 4 is a product of (L +L,+-+L . ) +
(T, +T, +..+T,) = (even) + (0odd) = (odd) number of
transpositions = Ae¢ A4, . If k is even, then 4 is a
product of (L1+L2+~~+Lr7kp) + (L+T,+.4T,) =
(even) + (even) = (even) number of transpositions =
Aed,. If (a, p, and r are even), then A= uy, where
Y =10y and [(7,)|=a (even),
V(ISiSr—kp):m/, is a product of an odd number
similar to L, of transpositions, (1 <i< r—kp) and
p= gty -y, where ()| =ap (even),

V(l <j< k) = p; is a product of an odd number simi-
lar to T, of transpositions for all (1<j<k). If k is
odd, then A is a product of (L +L,+--+L,_, ) +
(T, +T, +..+T,) = (even) + (0odd) = (odd) number of
transpositions = A ¢ 4,. If k is even, then 4 is a
product of (L +L,++L, ) + (G+T,+..+T;) =
(even) + (even) = (even) number of transpositions
= A€ A4,, then the solutions of x” € A(B) in 4, are

[ar:|’|:(pa)2 ,a"Zl’:|,|:(pa)4 ’ar—4p:|’...’|:(pa)m ’ar—mp:| ,
(if m is even) and
[ar:|’|:(pa)2 ’ar—ZpJ,[(pa)ét ’ar74p:|,...’
[(pa)(m’” ,a”(””l)q

(if m is odd).
5) and 6) Assume [(a and p) are even and r is odd)]
and [(mp <r<(m +1)p)] .Fromb), =

[a"],[(pa),ar_p],[(l?a)z ,ar_zl’],'-',[(l?a)m ,a"_mpJ ,
are solutions of x” € 4(4) in S, .Let

A e[aq:/l =9V, :>|<;/l.>| =a (even),

(1<i<r)=y, isaproduct of an odd number similar to
T, of transpositions for all, (1<i<k)= A1 is a prod-

i
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uct of (7, +7, +---+T, )= (odd) number of transpose-

tions, also for each A e [( pa)k ,a ] , Where

(1sk<m)=A=yB=B=p B, B, where () =a
even), (1<i<r—kp) and y=y,7, -y, , where

j<7/j> =pa (even) (1<j<k)= f, is product of an
odd number similar to L, of transpositions for each
(lSiSr—kp), and y; is product of an odd number
similar to 7, of transpositions for each (1 <j< k) If
k is odd, then A is a product of (L1 +L, +---+Lr7kp)
+ (L +T,+-+T,) =(odd)+ (odd) = (even) number of
transpositions = Ae 4, . If k is even, then A4 is a
product of <L1+L2+---+Lr7kp) + (T +T,++T,) =
(odd) + (even) = (odd) number of transpositions =
A e A4,. Then, if [(a and p) are even and r is odd)] and
(mp<r<(m+1)p), then the solutions of x” € A(f)
in A, are

[(pa).a ) (pa)f a0 o[ (),

(if m is odd), or

[(pa),a"”’],[(paf ,a”“]’...,[(pa)(m*l) ’arf(mfl)l):|’

(if m is even).
7) Assume (a is even and (p and r) are odd). For each

le[a'] or /Ie[(pa)k,a"’kp], (ISkSm)DiﬁAn,

then there is no solution of x” € 4(f) in A4,.

3.2. Remarks

Let p and ¢ be different prime numbers and [a"] a
conjugate class of symmetric group. If pla, p|r andgq
does not divide @ we defined collection of sets of conju-
gate classes of S, as following:

DW= {[(pa)i (pqa) |

i and j are non-negative

and solutions of the equation i+¢j = L}.
2) W, :{n € W|i+jis even}.
3) W, ={meW|(iand j are even)
or (i is odd and j is even)}.
4) Wy ={meW|i+jisodd}.
5) W, ={neW|(iand j are odd)
or (i is even and j is odd)}.
*We note that W =w,Uw, & W =w,UW,

W OW, :{neW|iandjareeven},
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W,O\W,=¢, WmNOW, =4.

W,(\W, ={neW|(i and j are odd)} ,

W,N\W, ={neW|iisodd and jis even}.
W,(\W, ={neW|iis even and ; is odd}.
3.3. Remarks

1) If a, p and ¢ are odd, then for each e m, where
nelW wehave u iseven.

2) If a is even, then for each uem, where nelW
we have (u is even if meW)) and (u is odd if
neW,).

3) If p is even, then for each uemn, where nelW
we have (u is even if meW)) and (u is odd if
neW,).

4) If ¢ is even and a, p are odd, then for each pem,
where melW we have (¢ isevenif mel,) and (u
isoddif mweW,).

3.4. Theorem
Let A(B) be a conjugacy class of B in 4,, and

n

ﬂe[a’]ﬂH}f,where [aq isaclassof §,.Ifpandgq

are different two prime numbers and p|a and ¢ does
not divide a, then the solutions of x”’ € 4(8) in A4,
are:

1) Wif p|r and (a,pand g are odd).

2) W, if p|r and(aorpiseven).

3) W, if p|r and(qiseven & (a and p) are odd).

4) Not exist if p does not divide r.

5) Not exist if p|r, (a orpiseven)and W =W,.

6) Not exist if p|r (g iseven & (a and p) are odd)
and W=W,.

Proof:

Since ﬁe[ }ﬂH”ﬂAﬁ, A(B )=[a’} and by (1.8)

we have that the solution of x”" € 4(8) in S, is:

a) Wif p|r

b) Not exist if p does not divide .

1) Assume p| r and (a, p and ¢ are odd). Then from a)
we have W is the solution set of x”" € 4(f) in S, .
Let gen for each meW , we have u is even per-
mutation Then the solution setin 4, is W.

2) Assume p| r and (a or p is even). Then from a) we
have W is the solution set of x” € A(f) in S,. Let
uemn for each melW , we have (u is even permuta-
tion, if meW,) and (x4 is odd permutation, if weW,).
Then the solution setin A4, is W, .

3) Assume p|r and (g is even & (a and p) are odd).
Then from a) we have W is the solution set of
xMed(f) in S,. Let uen for each mneW , we
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have (x4 is even permutation, if meW,) and (u is
odd permutation, if meW,). Then the solution set in
A, is W,.

4) Assume p does not divide 7. Then from b) we have
no solution of x™ e A(B) in S, = no solution of
xMeA(B) in 4,.

5)and 6) it is clear if p|r,(aorpiseven)and W =W,
then W, =¢ and there exists no solution in 4, , also if
p|r , (q 1s even & (a and p) are odd) and W =W,, then
W, = ¢ and there exists no solutionin 4, .

3.5. Remarks

Let p and ¢ be two different prime numbers and [arJ a
conjugate class of symmetric group S,, p does not di-
vide a and ¢ does not divide a we defined a collection of
sets of conjugate classes of §, as following:

D={[a(pa) .(ga) (pga) |

are non-negative integers and satisfying the

i,j,kand/

equation i + jp + kg + Ipg = r}.

D, ={neD|i,j,k and I are all even or all odd} .

D, ={meDl|i+jis even, k+iis odd and [+ j is odd} .
Dy ={meDliis odd, j is even and k +1 is odd]}.

D, ={me DJiis even, j is odd and k +1 is odd}.
D;={meD|j+Iis even}.

Dy ={neD|k+lis even|.

ne D|(i and j are even)and (k +/ is odd)} .

me D|(i is even and j isodd)and(k+1 is even)}.

i is odd and j is even)and(k +1 is even)}.

(
(
(
(

ne D|(i and j are odd)and (k -+ is odd)}.

{
:={
, ={neD|
s ={
. ={neD|j+lis odd}.
, ={meD|k+1is odd} .

We can denote D as the following:

« D=D,UD,UD,UD,UQUQ,U0,UQ,.

e D=D;UQ;.
« D=D,UQ,
3.6. Remarks

1) If a, p and ¢ are odd, then for each uem, where
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neD, pu iseven.
2) If a is even, then for each pgemn, u is even if
neD,UD,UD,UD, and x isoddif
ntequ UQ3 UQ4'
3) If p is even and (a and ¢q) are odd, then for each
pemn, pu isevenif meD; and y isoddif me ;.
4) If q is even and (a and p) are odd, then for each
pemn, pu isevenif neD, and x4 isoddif mwe Q.

3.7. Theorem

Let A(ﬁ) be the conjugacy class of S in 4,, and
ﬂe[a’]ﬂH}f, where [a’] is a class of S

are different two prime numbers. If p does not divide a
and ¢ does not divide a, then the solution of x™ € 4(f3)
in 4, is

1) D, if a, p and ¢ are odd,

2) T',where '=D,UD,UD,UD,,ifais even,

3) Dy, ifa and g are odd, and p is even,

4) D, ,ifa and p are odd, and g is even,

5) does not exist, ifaiseven, and

D:Q1 UQz UQ3 UQ4s

6) does not exist, if p is even, a and ¢ are odd, and
D=Q;,or

7) does not exist, if ¢ is even, a and p are odd, and
D=0Q,.

Proof

Considering that S e [ar]ﬂH,f N4,, A(B)= [a"],

then by (2.2.11), D is the solution set of x" € A(f) in
S

n

p and ¢q

n?o

1) Assume a, p and ¢ are odd. Let g em for each
neD= pu iseven = pe A4, . Then the solution set in
A4, isDifa, p and g are odd.

2) Assume aiseven. Let gen foreach ne D= u
iseven = p € A, . Then the solutionsetin 4, is I',if
a is even.

3) Assume a and ¢ are odd, and p is even. Let pen
foreach te D= u iseven = ue A, . Then the solu-
tionsetin A, is D, ifa and g are odd, and p is even.

4) Assume a and p are odd, and ¢ is even. Let pen
foreach te D= u iseven = ue A, . Then the solu-
tionsetin A, is Dy, if a and p are odd, and ¢ is even.

5) Assume a is even and D=Q,UQ,UQ,UQ, =
I' = ¢ . Then there is no solution in 4, .

6) and 7) Assume a and g are odd, p is even, and
D =Q; = D, =¢. Then there is no solution in 4, , also
if a and p are odd, ¢q is even, and D=0, = D, =¢.
Then there is no solution in 4, .

3.8. The Number of the Solutions

k .
Assume {{/lt }tT_1 ,{ 14 j} . p } are even permutations where
= j=
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B and A, €H, and y,eH, forall1<¢/<Tand1<j
< k. Then we can find the number of the solutions of

class equation x‘ =/ in A,, where d is a positive

n >

integer number as follow:
k
1) If {C" (4, )}; U{C‘H (}{/),C”” (7‘/{ )}H are the so-
lutions, then the number of solutions set is

L n!

= Zay) I Za(y))

2) If {C“ (4, )}i] are the solutions, then the number

of solutions set is

|
z}’l.’

! Z‘Z(At)

3) If {C‘” (7//.),C“’ (;/j )}k | are the solutions, then
‘ =

the number of solutions set is

in!

= Elr)

3.9. Example

Find the solutions of x” € A(f) in 4,, and the num-
ber of the solutions.
DIfp=3and g=(12)(3
2)Ifp=2and B=(123)(
Solution:
1) Since ﬂe[ZqﬂHg, a=2,r=4,p does not di-

videa, pm<r<(l1+m)p where,m=1.
So @ and r are even, and p is odd. Then by (3.1) the

solutions of x° eA(,B) in A are [24] and [2,6], SO

(8)! + (8)! =3465 per-

the number of solutions is —,
2 (4!) 2x6

mutations.

2) Since ﬂe[32JﬂHg, a=3,r=2,p does not di-
videa, pm<r<(l1+m)p where,m=1.

Also, since a is odd and p is even. Then by (3.1) the
solution set of x* € A(B) in 4, is [32]. So the num-

ber of solutions is =40 permutations.

3% x

3.10. Remark

If C*(A) conjugate class of A in S, belong to the
solution set of class equation x’ =/ ind,and AeH,,
then we denote to this set C“(4) by C*(4)" or
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{cr(a) e (a) ).

3.11. Example
Find the solution of

¥ ed((125)(643)(81015)(71411)(13 9 12))

in A4 and the number of the solutions.
Solution:
Let p=7 and ¢ =5, since

B=(125)(643)(81015)(71411)(13912)
e[3]nHy,.
Then by (3.7) the solutions of
xPed((125)(643)(81015)(71411)(13 912))

in 4, are [35} [15]" and [15] . So the number of the

(15)! (15)!
+-——=_87223136000 permuta-

solutions set is
3’ (5)! 15

tions.

4. Concluding Remarks

By the Cayley’s theorem: Every finite group G is iso-
morphic to a subgroup of the symmetric group S, , for
some #n>1. Then we can discuss these propositions. Let
x‘ =g be class equation in finite group G and assume
that f:G=4,, for some n>land f(g)eH,NC”.
The first question we are concerned with is: What is the
possible value of d provided that there is no solution for
x’ =g in G? The second question we are concerned
with is: what is the possible value of d provided that
there is a solution for x’ =g in G? And then we can
find the solution and the number of the solution for
x! =g in G by using Cayley’s theorem and our theo-
rems in this paper. In another direction, let G be a finite
group, and m,(G)={geG|i the least positive integer
number satisfy g’ =1}. If |71'l.(G)| =k,, then we write
r,(G)= {gmgiza“'sgik,-} and [[= {ni (G)}[Zl . For each
geGand g, em (G) we have (ggl.].g'l):l, By the
Cayley’s theorem we can suppose that (f:G=S,) or

(f:G=4,). Also the questions can be summarized as
follows:

) Is [I= {nl. (G)}m

classes of G?

collection set of conjugacy

Copyright © 2012 SciRes.

2) Is there some i>1, such that f"(C” =x,(G)
foreach C“ of 4,,where (f:G=4,)?

3) Is there some i>1, such that f"(C”):ni(G)
foreach C* of S,,where (f:G=S,)?

4)If G=S, and p(n) is the number of partitions
ofn,is [[1|=p(n)?

5) If G=4, and 4, has m ambivalent conjugacy
classes. It is true that is also necessarily G has m am-
bivalent conjugacy classes?

Finally we will discuss if there is any relation between
F,, F, and H, in S, and what is the possible value
of d provided that there is a solution for x*’ =g in G
where f(g)e H,NC” and for some n to be:

1) neéd.

2) ngd.
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