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The commutator and centralizer of Sylow subgroups of alternating
and symmetric groups, its minimal generating set

Ruslan Viacheslavovich Skuratovskii
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E-mail: ruslcomp@mail.ru

Given a permutational wreath product sequence of cyclic groups [1, 3| of order 2 we research a
commutator width of such groups and some properties of its commutator subgroup. Commutator width
of Sylow 2-subgroups of alternating group Ay, permutation group Sor and Cj, ! B were founded. The
result of research was extended on subgroups (SyloAsk)’, p > 2. The paper presents a construction of
commutator subgroup of Sylow 2-subgroups of symmetric and alternating groups. Also minimal generic
sets of Sylow 2-subgroups of A,x were founded. Elements presentation of (SylaAgk)’, (SylaSor)’ was
investigated. We prove that the commutator width [2] of an arbitrary element of a discrete wreath
product of cyclic groups Cp,, p; € Nis 1.

Lemma 1. For any group B and integer p > 2, p € N if w € (B1C))' then w can be represented as
the following wreath recursion

k
W= (11,79, ., Tp_1,7] Ty Hfj’gﬂ
J=1

where 1,...,1p—1, fj,9; € B, and k < cw(B).
Lemma 2. An element (g1,92)0" € G}, iff 91,92 € Gr—1 and 9192 € B},_;.
Lemma 3. For any group B and integer p > 2 inequality

cw(B1Cp) < max(1l, cw(B))

holds.
Corollary 4. If W = Cp, 1...0Cy, then for k> 2 cw(W) = 1.
Corollary 5. Commutator width cw(Syl,(S,x)) = 1 for prime p and k > 1 and commutator width
cw(Syly(Aye)) =1 for prime p > 2 and k > 1.

Theorem 6. Elements of SylaSi, have the following form SylaSy, = {[f,1] | f € By,l € Gp} =
{l, f11 f € Byl € G}.

Theorem 7. Commutator width of the group SylaAqr equal to 1 for k > 2.

Proposition 8. The subgroup (sylaAqr)' has a minimal generating set of 2k — 3 generators.
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