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1 Properties of the set K,

Let G is a non-Abelian group. We denote:

K,={9€G|o(g) =pAC(g9) = ()}, X, ={g9€G|olg) =p}.

The following properties have been proven [1].

e ac K,=Vg(a? € K,).

a€ K,= (a)\{e} C K,.

K, # 2 = Z(G) = {e}.

Gl =n

K,#d=npAn/p*NX,=K,.
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2 Sets K, in groups S, u A,
The following results were obtained [1].
1. p=2

o K1(S,) # T < n=23,|KyS;3)| = ‘5_23“
° KQ(An):®<=>H>3

2. p>2

e S,,n=>3.

2)n—p>1=K,=0.



o A,.n>3.

Hn—p< 1=K, =24l
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2)n—p=2=|K,| =
JIn—p>2=K,=02.

?

3 K, in finite nilpotent groups

Theorem 1. Let G is a nilpotent group, |G| =n, n = p{*ps?...p%s.
Then Vi K,,, = @.

4 K, in finite solvable groups

1) Let (G,-) is a group, |G| = pq, where p, ¢ are prime numbers and p < gq.

Then |Ky| = (p—1)g, [Ko| =¢—1[1].

2) Let (G, ) is a metacyclic group, Z(G) = e, |G| = p1ps...ps, where s > 3, p; < piy1.
Then K,, # @ =1 € {1,s} [2].

5 K, in finite simple groups

Theorem 2. Let G is a finite simple group, |G| = n, K3 # &. Then the involutions of G form one
class of conjugate elements [3].

The idea of proof
We relied on the following theorem 3 [4].

Theorem 3. Let G is a simple finite group, D C G, H = Ng(D), 1 is the main character of H. If
there are such non-main irreducible characters p;, p; of H, that © = @1+ @; — ; disappears on H\ D,
then Vai 3ty (1~ i1).

We have:
1. ke K3, D = {k:,k:2} :

[ ] \V/G il,ig (ilig < D — iQil S D)7
o Vg & No(D) (DN DY = 2).

2. H:Ng<D) :>H233 :>H\D:{€,i1,?:2,’i3}.

3. The table of irreducible characters of S3

Syl (12)]@123) e
i 1 T |1
Yo | —1 T |1

2

X3 0 —1




4. 0(e) =(x1+x2—x3)(e) =14+1-2=0;
)= +x2—x3)i)=1—-1-0=0.

According to the theorem 3, we obtain that the involutions of G' form one class of conjugate
elements.

6 K in the projective special linear group L3(4)

Using the properties of the set K3, it is shown that the groups L3(4) and Ag are not
isomorphic, although they have the same order [2].
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