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Abstract: This short note presents a counterexample showing that a result from level function of fuzzy

sets in Wu Hsienchung is incorrect, and a correct proof on the convexity of the given fuzzy set is

given.
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The object of this note is to construct a counter-
example to Proposition 2.11 in Wu’s paper [1], which
also appeared in the papers [2], [3] and [4]. Since
proposition 2.11 is mainly used to prove convexity of
the resulting fuzzy set, we also give a correct proof
on the convexity of the resulting fuzzy set. In the
following we use the same notations as in [1].

First we recall that for f(x) a real valued func-
tion on a topological space, if the set {x: f(x) = a}
is closed for every «, then f(x) is called up- per
semicontinuous. In Wu[1], the following proposi- tion
is on level function of fuzzy sets is given:

Proposition 2.11 of [1].

(1) Let {4,=[,,u,]:0=<a =<1} be decree-
sing with respect to «, then f(a)=al, (r) is
upper semicontinuous for any fixed ».

(2) If supal, (r)=p then 3a, = such
that re 4, O.S“SI

Now we show that this proposition is invalid by
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giving the following counterexample.
Example Let
3], 0<a<li,
A, = 1 2
[1,2], ES&S l,
let r=25.
We can see that
a, O<a< E
2

f@)=at, @8)=]
0, ES&S].,

So
{a: fla)=1}- [yéj |

which is not closed.

We can also see that supal, (2.5)=1/2. Let
B=112, f=1/2,for arbitraly a,=p, 25¢ 4, ,
thus the above counterexample also shows that (ii) of
the proposition 2.11 in [1] is false.

Actually, by the resolution identity [5], the level
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setof 4 whichisinduced by A4, is

[L3], O<a=>,
Aa=ﬂA2 2

A<a

2], %<a£L

Remark In paper [1], proposition 2.11 is only
used to prove Proposition 2.12. If {4, =[/ ,u,]:0=
a =1} is decreasing with respect to «, then the
fuzzy set A4 induced by A4, is a convex fuzzy set.
In fact, proposition 2.12 is obvious since A4, =[/,,
u,] is both closed and convex, and as we know that
if A is convex set, then N4, is also convex.
Thus the fuzzy set 4 induceé by 4, is a convex

fuzzy set.
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