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Abstract
[J. Lu and L. Pang, A note on TI-subgroups of finite groups, Proc.

Indian Acad. Sci. (Math. Sci.) 122 (2012) 75–77.] proved that
Theorem 2.4. Let G be a non-nilpotent NATI-group. Then one of the
followings holds:

(1) G = NH is a Frobenius group with a kernel N and a complement
H, where N is the minimal normal subgroup of G and H is either a cyclic
group or a product of Q8 with a cyclic group of odd order.

(2) Z(G) �= 1, G is a quasi-Frobenius group with an abelian comple-
ment, and for any non-abelian subgroup H of G, H is normal in G, or
H is a product of Q8 with a cyclic group of odd order.
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In this paper, we remark that any non-abelian subgroup H of G in
the above Theorem 2.4 (2) must be normal in G.
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Let G be a finite group and K a subgroup of G. Recall that K is said to be a

TI-subgroup of G if Kg ∩ K = 1 or K for any g ∈ G.

In [1], X. Guo, S. Li and P. Flavell classified finite groups all of whose

abelian subgroups are TI-subgroups. As a generalization of [1], J. Lu and L.

Pang [2] gave a description of finite groups all of whose non-abelian subgroups

are TI-subgroups, they called such groups NATI-groups.

For non-nilpotent NATI-groups, they gave the following result:

Theorem 1 [2, Theorem 2.4] Let G be a non-nilpotent NATI-group. Then

one of the followings holds:

(1) G = NH is a Frobenius group with a kernel N and a complement H,

where N is the minimal normal subgroup of G and H is either a cyclic group

or a product of Q8 with a cyclic group of odd order.

(2) Z(G) �= 1, G is a quasi-Frobenius group with an abelian complement,

and for any non-abelian subgroup H of G, H is normal in G, or H is a product

of Q8 with a cyclic group of odd order.

In this paper, our main goal is to remark that any non-abelian subgroup

H of G in [2, Theorem 2.4 (2)] must be normal in G.

Theorem 2 Let G be a non-nilpotent NATI-group. If G is not a Frobenius

group, then Z(G) �= 1, G is a quasi-Frobenius group with an abelian comple-

ment, and for any non-abelian subgroup H of G, H is normal in G.

Proof. Here we only need to prove that every non-abelian subgroup of G is

normal in G.

Otherwise, assume that T is a non-normal non-abelian subgroup of G.

Then NG(T ) < G. If T = NG(T ), by the hypothesis, one has T g ∩ T = 1

for every g ∈ G\NG(T ) = G\T . It follows that G is a Frobenius group with
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complement T , a contradiction. Therefore, T < NG(T ) < G. Moreover, we

can get the following series:

T = T0 < NG(T0) = T1 < NG(T1) = T2 < NG(T2) < . . . < NG(Ti−1) = Ti <

NG(Ti) < . . . .

Since G is a finite group, there must exist a positive integer s ≥ 1 such

that NG(Ts) = G. Then Ts � G. It follows that T is subnormal in G. By [2,

Proposition 2.3], T � G, a contradiction.

Hence, every non-abelian subgroup of G is normal in G.

By Theorem 2, [2, Theorem 2.4] should be stated as follows.

Theorem 3 Let G be a non-nilpotent NATI-group. Then one of the follow-

ings holds:

(1) G = NH is a Frobenius group with a kernel N and a complement H,

where N is the minimal normal subgroup of G and H is either a cyclic group

or a product of Q8 with a cyclic group of odd order.

(2) Z(G) �= 1, G is a quasi-Frobenius group with an abelian complement,

and for any non-abelian subgroup H of G, H is normal in G.

By Theorem 3, we can easily get the following corollary, the proof of which

is trivial, here we omit it.

Corollary 4 Let G be a supersolvable but non-nilpotent NATI-group. Then

all non-abelian subgroups of G are normal in G.
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