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Abstract: In this paper, the concept of pseudo-atom is introduced, and
the equivalent properiy of the pseudo-null-additivity and the pseudo
-autocontinuous is studied when the fuzzy measure is finite and the set
X is countable.
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1.Rreliminaries

Let X be a nonempty set, 9 is a O-algebra of the subsets of X and
p:F —>[0,00) be a furzy measure, i.e.with monotonity and confinuity
and v (@) =0, Throughout this paper, fuzzy measure space X, ¥, » ) is
fixed. For convenience, we at first recall some definitions and
propesitions on fuzzy measures.

Definition 1 (f2]) A fuzzy measure is called pseudo-nuli-additive, if
u BUC) =p (C) whenever ACF,B€ ANF,CE ANFwith u (A-B)=u (A).

Proposition 1 ([1]) The following statementes are pairwise equivalent:
(1), uis pseudo-null-additive;

@. u BNC=u (C) whenever ACF,B,CE ANF with u (A} =u (B);

(3). » (CU (A-B})=u (C) whenever ACF,B,C€ ANF with u A)=n (B).

Definition 3 ([2]) A fuzzy measure » is called pseudo- autocontinuous
from sbove (resp. pseudo-autocontinuous from below), if for every A€Fand
{B.} CANT,

p Bd=u (A}  » ((A-B)UC)—>n (C)
(resp. ¥ (Bu(NC)—=u (C))
for every C€ AN¥; u is said to be pseudo-autocontinuous, if it is both
pseudo-autocontinuous from above and from below.
Proposition 2 ([11).For & fuzzy measure, pseudo- autocontinuity from
below (or from above) implies pseudo-null-additivity.

Proposition 3 ([1]).Let » bhe a fuzzy measure, then 1 is pseudo-auto-

continuous from above if and only if u is pseudo- autocontinuous from



below.

Definition 3. Given & nonempty class of seis { CANTF,for every x¢
Use a— ¢ B ,denote Ac (x)=N{B:x€ BCA-§}.Ac () is called the pseudo
-atom on x of €.

Proposition 4, If C is a pseudo-atom on x of {, then for every B€ A-{,
1€ B implies CCB.

Proof. It is obvious by the Definition 3.

2.Main results

Lemma 1. [f X is countable, then for every An€ AYF (n=1,2, ... ),
lim sup (A-An) =U ve TAs. Where A.€ ANF are pseudo-atom of { ={A.} CANF

and T is a countable or finite index set.

Proof . Since X is countable, we may assume that

lim sup (A-A.) ={x.:t€ T},
T is a countable or finite index set . As for every x.¢ Une a- ¢ B, there
exists a pseudo-atom A, on x. of £, such that

lim 8up (A-An) Cl) e rAs.

On the other hand, for every t€ T and x¢€ lim sup (A-Aa), there exists a
subsequence {A, } of {A.} suech that x,€ A-A,_(n=1,2, . . . ) . By the
Proposition 4 and A.=A(x.) we have that

A:Clim sup (A-Ap),
so that
Use v A:eClin sup (A-Ap) .
This shows that
lim sup (A-An) =U e vA..

Theorem 1. Let X be a countable set,and 1 :¥ —>[0,00)be a fuzzy measure,
then the pseudo-null-additivity is equivalent to pseudo-autocontinuity.
Proof. By the proposition 2 and 3, it suffices to show that the pseudo
-null-additivity implies the pseudo-autocontinuity from above under the
hypothesis. Suppose that the conclusion is false, then there exist A€ F ,
£ o>0 and B.,CE€ ANF 0=1,9,... with u (B.)>u (A) such that
b (CU (A-Ba)) >u (Gt 2. (+}
Since u (B.) converges to u (A). First, we have that
# (A-1im sup (A-Bo) ) =n (A)}.
By the pseudo-null-additivity and (»), we have
B (C)=p (lim sup (A-B.) UC)
> lim sup {{A-Ba) UC)
> lim sup(p (C)+e,)
= (C) t € p.
It is a contradiction. Hence we complete the proof of the theorem.
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