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Assume that a finite group 𝐺 acts on a set Ω. A point 𝛼 ∈ Ω is 𝐺-regular if |𝛼𝐺| = |𝐺|, i.e. if the
stabilizer of 𝛼 is trivial. Define the action of the group 𝐺 on Ω𝑘 by

𝑔 : (𝛼1, . . . , 𝛼𝑘) ↦→ (𝛼1𝑔, . . . , 𝛼𝑘𝑔).

If 𝐺 acts faithfully and transitively on Ω then the minimal number 𝑘 such that the set Ω𝑘 contains
a 𝐺-regular point is the base size of 𝐺 and is denoted by 𝑏(𝐺). For a positive integer 𝑚 denote the
number of 𝐺-regular orbits on Ω𝑚 by 𝑅𝑒𝑔(𝐺,𝑚) (this number is 0 if 𝑚 < 𝑏(𝐺)). If 𝐻 is a subgroup of 𝐺
and 𝐺 acts by the right multiplication on the set Ω of right cosets of 𝐻 then 𝐺/𝐻𝐺 acts faithfully and
transitively on Ω. (Here 𝐻𝐺 = ∩𝑔∈𝐺𝐻

𝑔.) In this case, we denote 𝑏(𝐺/𝐻𝐺) and 𝑅𝑒𝑔(𝐺/𝐻𝐺,𝑚) by 𝑏𝐻(𝐺)
and 𝑅𝑒𝑔𝐻(𝐺,𝑚) respectively.

In this work we consider Problem 17.41 b) from the "Kourovka notebook" [2]:

Let 𝐻 be a solvable subgroup of a finite group 𝐺 that has no nontrivial solvable normal subgroups. Do
there always exist five conjugates of 𝐻 whose intersection is trivial?

The problem is reduced to the case when 𝐺 is almost simple in [3]. In particular it sufficient to show
that for every solvable subgroup 𝐻 < 𝐺

𝑅𝑒𝑔𝐻(𝐺, 5) ≥ 5

for all almost simple groups 𝐺.
In [1] the inequality 𝑅𝑒𝑔𝐻(𝐺, 5) ≥ 5 is shown for almost simple groups with socle isomorphic to an

alternating group 𝐴𝑛, 𝑛 ≥ 5.
The main statement of the present work is the following

Theorem. If S is a maximal solvable subgroup of 𝐺 = 𝐺𝐿(𝑛, 𝑞); 𝑞 ≥ 7, then 𝑅𝑒𝑔𝑆(𝐺, 5) ≥ 5.
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