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Abstract: In this papers some convergence theorems for sequences of
integrals of real-valued B-functions with respect to real-valued fuzzy

measure on the fuzzy set are disscussed.
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1. [ntroduction

Dan [1-3] introduced some particularly additive operations with fuzzy
setssgiven the integral of the real-valued B-function with respect to
real-valued fuzzy measure on the fuzzy set,and obtained the monotone
increasing convergences the Fatou’s lemma, and the control convergence
theorem for the sequence of intergrals of B-functions on the fuzzy set.
Zhang [4-5] introduced the fuzzy number-valued measure and the fuzzy
numbere-valued fuzzy intergral on the fuzzy set» given a series of
convergence theorems for the sequence of fuzzy number-valued integrals
on the fuzzy set.

In this paperswe go right to discuss convergencity for the sequence of
integrals of B-funotions on the basis of the Dan [1- 3] , obtain the
decreasing convergence theoremsFatou’s lemmasthe everywhere convergence
theorem, the almost everywhere convergence and so on. The theory of
integrals of B-functions on the fuzzy set is perfected.

The paper is divided into three sections.In Section 2,we recall some
elementary definitions in [1-3].In Section 3 , we show a series of

important convergence theorems for sequences of B- functions on the

fuzzy set.
Throughout this paper,let X be a nonempty set,F(X)={A;A:X—[0,11) be a
the class of fuzzy sets.All concepts and signs are not explained this

paper may be founed in [1-31.We also make the convention 0 + c0=0,
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2. Preliminaries

Definition2.1 Let A and B be twe fuzzy sets:

(a) The sum of A and B is the fuzzy set ADB defined by
(A®B) (x)=min(1,A(x)+B(x)) (x€X).

(b) The difference of A and B is the fuzzy set ASB defined by
(AGB) (x)=man(0, A(x)-B(x)) (x€X).

(¢c) The conjunction of A and B is the fuzzy set A&B defined by
(ASB) (x)=max (0, A(x)+B(x)-1) (x€X).

(D) The product of A and B is the fuzzy set A+ B defined by
(A-B)(x)=A(x) - B(x) (x€X).

Definition2.2 Let FCF(X) be a O-additive class of fuzzy sets,a fuzzy
measure on F is a set funotion m:F—R. with the properties:
(1) m(X)=0;
(2) If (ALCF is a disjoint sequence, then
n(BA)=2n(A).
as) A

Definition2.3 We say that f is a B-function on A iff there exists a

sequence (s.)n e~ of nonnegative dominions of f on A so that

Sn+122a8a(NEN) and lim sa(x) * A(x)=F(x) * A(x) (TXEX). (%)
n—>0o

If f is a B-function on X, we say that f is a B-function.

Definition2.4 Let f:X—R+ be a B-function on AEF.If (8n)n e NnCB+(f, A)
so that (%) holds, then we denote

S af dm=‘!'_i_l;l°° [ aSn dm

and we call it m-intergal of f on A.If [af dm<+oo, then we say that f is
m-integrable on A,

Definition2.5 We say that f is a B-function on A€F iff f, and f—- are

B-function on A. If f+ and f_ are m—integrable B-functions on A, then f
is said to be m-integrable on A.And the real number

S af dm= [ af+ dm- [ af- dm
is called m—integral of f on A.

Definition2.8 Let A€CF, P is a proposition and m be a fuzzy measure.

(@) If Xeuppa €F» such that P is true on suppA,then we say "P is every
where true on A”.
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(b) If there exists a EE€EF, ECA with m(E)=0, such that P is true on A

(®E, then we say "P is almost everywhere true on A.”

We denote ’almost everywhere’ by ’a.e.’

3. Convergence theorems for sequence of integrals of B-
function on the fuzzy set

Theorem3.1 Let f.: X—>R+(n€N) be B-functions, A€F,f.} f(x€EX).If f s

m-integral on A, then ,l,-il'oo'r“f" dm existssand

[af du= lig S afa dn.

Theorem3.2 (Fatou’s Lemma) Let fa: X—R+(n€N) be B-functionssA€F, f=
'lil_n’xoof..(XGX),AGF.If f is m-integrable on A, then ll‘l_goos:up [ afa dm

exists»and
IAf dm> 'I‘i_llloosupfAfn dm.

Theorem3.3 Let fa:X—R(n€N) be B—funotions»f=‘l‘i_goofn(x€X)pAGF.If
f is m-integrable on A,then 'l‘lgoofAf., dm existssand

J.Af dm='l‘_|_x1xoo IAfn dm.

Lemma3.1 Let f:X—R be a B-function.If f is m-integrable on APB, and
A&B=¢,A»BEFpthen
[ aeonf do= [ Af dot [ af dnm.

Lemma3.2 Let f,g:X—R be two B-functions,and f=g a.e.,A€F, then
J af dm=J Ag dm.

Therem3.4 Let fa:X—~R(n€EN) be B—functions,f=llli_@°°f.. a.e. (x€X),A€
F.If f is m—integrai:le on A, then llri_goof,\fn dm exists,and

Faf du= lin [ afa do.

Definition3.1(F-aean) Let f.:X—>R(n€N) be B-functionssA€F,then {f .}

is said to F-mean converge to an a.e. finite B-function f,if

lip [l faldneo.
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Theorem3.5 Let fa:X—R(n € N)be B-functions,A€F.If{f,} F-mean converge

to frand f is m-integrable on A, then Aigoo,fAfn dm exists,and
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