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Abstract: In this note, we disprove two results in [1] using a counter example.
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1. Preliminaries

Here G will denote a finite group.
Definition 1.1 A mapping 4: G—[0, 1] is called a fuzzy subset of G.
Definition 1.2 A fuzzy subset 4 of G is called a fuzzy subgroup iff for every x, yeG,
(1) A(x, y) 2 min{ A(x), 4A0)};
(2) AQ) = A(x™);
3)Ae)=1.
Definition 1.3 A fuzzy subgroup 4 of G is called to be normal if
AQGeyx )y 2 AW), x, yeG.

Definition 1.4 Let 4 be a fuzzy subset of G. Then the subset G, ={x € G: A(x) 21}, te[0, 1] is called the -
levek subset of G under A4.

Lemma 1.5 If 4 is a fuzzy subgroup of G, then every t-level subset G; is a subgroup of G, teIm(4).

Lemma 1.6 If 4 is a fuzzy subset of G such that every t-level subset G; of G is a subgroup of G,V relm(4), then

A is a fuzzy subgroup of G.

Let 4 be a fuzzy subgroup of G such that Im(4) = {#, t,, ..., 1,}, f,> £, >...>t,. Then there exist a chain of subgroups
GrcG)jc-cGh = (1)

Otherwise, if
HycHc..cH=G 2
is a chain of subgroups, then there exists a fuzzy subgroup B of G whose level subgroups are the elements of the chain

).

Lemma 1.7 If 4 is a normal fuzzy subgroup of G, then the chain (1) is a normal chain and vice verse. If the chain
(2) is normal, then B is a normal fuzzy subgroup.
Definition 1.8 If x, ye G, then x 'y 'xy is called the commutator of x, y and it is denoted by [x, y].
Lemma 1.9 [2, Lemma 3.2] Let 4 be a fuzzy subgroup of G, let xe G. Then
A(xy) = A(), ¥V y G < A(x) = A(e).



2. Counter example

Mishref [1] gave the following results:
(Theorem 3.1, [1]) Let A be a normal fuzzy subgroup of G. Then Im(4) contains at most two elements of [0, 1].
(Proposition 3.4, [1]) Let 4 be a fuzzy subgroup of G. Then 4 is normal iff 4([x, y]) = 1, Vx, yeG.

Let G be the “four-group”, that is, G is a group of order 8 given by G={e, a, &, a°, b, ab, a*b, a*b}, where we have
a*=e, *=a* blab=a"'=a’, ab # ba, then {e}, H,= Pe, a*}, H,= {e, a, a*, a°} are normal subgroups of G, and
{e} cH cHCG.
Also, for every xeG, let

1, x=e

%, xe H, —{e}
A(x)=<l, xeH,-H,

3

—1-, xeG-H,

L4

From Definition 1.2 and Lemma 1.7, 4 is a normal fuzzy subgroup of . Consequently, we have
Result 2.1 [Im(4)| = 4.
Result 2.2 For a, beG, A([a, b)) # 1.

Therefore, the Result 2.1 disprove Theorem 3.1 in [1], the Result 2.2 disprove Proposition 3.4 in [1].

In fact, we have following propositions.
Proposition 2.3 Let 4 be a normal fuzzy subgroup of G. If there exist » normal subgroups of G, then Im(4)
contains at most #+2 elements of [0, 1].
The proof is straightforward.
Proposition 2.4 Let 4 be a fuzzy subgroup of G, and
CA(lx, y]) =1, Vx, yeG.
Then A4 is normal.
Proef. Since
A([x, ¥]) =1=A(e), Vx, yeG,
we have
A(lx, ) =A™, Vx, yeG
from Lemma 1.9. Consequently,
Ay oy ) =A™, Vx, yeG
and
A(xyx) = A(y), Vx, yeG.
Therefore, A is normal from Definition 1.3.
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