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Massimo in [1] discussed a type of fuzzy seasure, its struac—
tural properties,corresponding fuzzy Integral and convergence
thoorems and all of results in [1] had been geperalized by A.
Ningho and V.Xizhao in [2]. In this paper,we Introduce a type
of fuazzy seesure defined by pan—integral and discuss its sose
structural properties.
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Throughout this paper, we make the following conventions: R*=[0,col,
\/ denotes the maximum operation on R* , (X,F(X),P) is a fixed fuzzy

measure space and Mt denotes all of nonegative measurable functions
on (X,F(X)).
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Let * be a binary operation defined on R* with the following properties:
(1.1) axb=bxa (1.2) (axb)xc=ax(bxc)
(1.3) (avvb)*c=(axc)V (bx*c) (1.4) aj<bj, aj<bj => aj*aj<bi*bj
(1.5) ax0=0 (1.6) axb=0 => a=0 or b=0

(1.7) there exists an unit element I in R such that Ixa=axI=I

(1.8) Lim(ap*by)=Limay* Limb, when Lima, and Limb, exist and are finite
for all a, b, c, ay, by (n=1,2,...... ) which are in RY .
Then, (R*,V ,*) is called a EP-semiring.

Example. (R',\/,A) and (R*,Vy,+) are all EP-semirings, their unit
elements are I=+co and I=1 respectively. Where A and « are the minimum
operation and multiplication operation on R'.

Let (R*,\/,*) be a EP-semiring. The sextuple system (R*,V ,*,X,F(X),P)
is called a pan—space.

Definition 2.
The fuzzy measure P is called fuzzy additive if P(EUF)=P(E)V P(F) for all
E, FEF(X). P is called null additive if P(EUF)=P(E) for all E, F& F(X) ,
ENF= ¢ and P(F)=0. P is called above autocontinuous if P(EUF,)—> P(E)
for all E,F, ¢ F(X) (n=1,2,...), ENF,= 9 and P(F,)—> 0 (n—> co).
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If P is fuzzy additive ,then it is null additive and above autocontinuous.



Let (R*,V ,*,X,F(X),P) be a pan-space, £€M" and E€F(X). The pan-
integral of the function f with respect to P on E is defined by

§gfap = V' (re(exi£G0oydN B)

rélo, vl
Let £f,g¢M" , E,F&F(X). Then
(1) £¢g => [ £dPg (edP (2 ECF => [ tap¢ [ fap
(3) P(EY=0 => [ £dP=0 (4) [ccdP ) cxP(E).

Where ¢ is a nonegative real number.

Proof. The results can be obtained immediately by definition 3.

Theorea 1.
Let (R*,V ,*,X,F(X),P) be a pan-space, P(X)<co, f€M'. Define

Pe(E)= jEfdP E€F(X)

Then Pg is also a fuzzy measure on (X,F(X)).

Proof. Let PL(E)=r*P({f)r})(1E) for every E€F(X) and r)0. Then
(1) Pr()=rx0=0
(2) ACB =2 P({friNa) < PHEr}\B)
=2 r*P({flr3}NA) { rP({£3rXN\B)
=> P.(A) { PL(B).
(3) Ap € F(X) and A CAL+ (n=1,2,...... ) ==

00 00
=> P.(LimAp) = Pr(rg, Ap) = r*P(n(g‘ (Ery A
=r*LimP({£3r} A;) = Lim(r*P({f2r}NA,)) = LimP.(A,)
As Pf‘_‘\r( Pr, it is easy to see that Pg(()=0 and ACB implies Pg(A){Ps(B).

To complete the proof, we need proving the continuity from blow and from above
of the set function Pg.

In fact, if A,CA,4 n=1,2,..., , then from (3) we have
0o co
PeC Y An) =\ Pr( Y ap) = VY (LinPr(ag))

Y (Y Petan) = Y (V Pr(ay)) = LinPe(ap)

That is to say that P¢ is continuous from blow. Similarly, the continuity
from above can be obtained. The proof terminate.

Theorem 2.
Let f€M" ,P(X)<co and P be fuzzy additive. Then Pg is also fuzzy additive.
Proof. Let E,FEF(X), ENF =¢ and r3}0.



Then PL(EUF)

rP({£3rX N (EUF)) = r*P(({EIr3N E) UHEIINF))
r*(P({£3r} NE) VP({£3r} NF))

(r*P({E3r) NE))V (r*P({£3r) N F))

Pr(E)V P(F)

V PLEUF) = V (PL(EV P(F))

(VY Pr(EDV (Y Pr(F)) = PE(E)V Pg(F)

and this completes the proof.

[}

Hence Pg(EUF)

Theorem 3.
Let £ M* ,P(X)<co and P is null-additive. Then P¢ is also null-additive.

Proof. Be similar to the proof of theorem 2.

Theorems 4.
Let féM' , P(X)<oo and P is above autocontinuous.Then Pg is also
above autocontinuons.

Proof. Let A,B € F(X), ANB, =@ (n=1,2,...),P(B)~> 0 (n—> oo0)
Then Pg(AUB,) = Y P.(AUBy) = Y PHE3r} N(AUBR))

¥ PCCAN{E2r) Y (B, N{Er}))

Noticing that

(A N<EYrY) N (B, N{Er)) = ¢> » P(B,)=>0 and P is above autocontinuous
we have

PUANCEID BN {EI})) > PAANL{EIr)) (n—> o0).
From above arguments and P(X)<co, we obtain

Pe(AUB,) —> Pg(A) (n—>c0) which completes the proof.

Theorem 5.
Let {f,,f}CM" ,P(X)<oo and £, converge to f on X uniformly. Then

Pg (E) —> Pg(E) (n—>c0) for every E €F(X).
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