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Abstract

We define the A- fuzzy measure and the A- Choquet integral for a measurable function
with respect to A- fuzzy measure. Also the relation between this integral and plausibility
(belief) measure was given. In addition we explain every A- fuzzy measure is fuzzy
measure.

1-Introduction
The Choquet integral [4] for a non-negative measurable function can be taken with
respect to A- fuzzy measure. The term 3 is referred to a -algebra on a set X,
where (X, 3 ) a measurable space.
We say that f :X—[0,00] is measurable [5] with respect to 3 if
For any r €[0,0)

fi(r,o)={xeX; f(X)>r}e3
If (X,3) a measurable space, a function 5:3—[0,1] is called to be belief measure[2] if it
verifying the following properties:

1-B(¢) =0.

2-p(x)=1.

3-B(AUB)> B(A)+ 5(B),VABe T

A function p: 3 —[0,1] is called to be plausibility measure[2] if it verifying the
following properties:

1- p(¢) =0.

2—p(X)=1.

3-p(AuB)< p(A)+ p(B),VA,BeS.

2-Main results
Definition 2.1 [2].A collection of subset of a set X is called a 5-algebra (algebra) on X if:
1-X el

2—1f Ae3then A°e3.

3-1f A eJthen [JA eI(JA eI)i=12,...
i=1 i=1

Definition 2.2 [2]. A measurable space is a pair (X, 3 ) where X is a non-empty set and 3
is a 6-algebra on X .A subset A of X is called measurable if A €3. i.e. any number of J is
called a measurable set.



Definition 2.3 [5]. Let(X1,31 ) and (X2,3, ) be two measurable spaces .A function
f:X1— X, is called measurable (relative to 3; and 3, ) if

f*(B)e3J,, VBeJ,.

Definition2.4 [4].Let (X,3) be a measurable space. A fuzzy measure p is an extended real
valued set function, p:3—R" with the following properties:

1-w(¢)=0.
2-u(A)< u(B) whenever AcB, where A, B € J and R"=[0,o] .

Definition 2.5. Let(X,3) be a measurable space. A A-fuzzy measure is an extended real
valued set function,1:3— R™ with the following properties:

1-A(g) =0.

2—AcB impliesi(A) < A(B).

3-2(0A) < Y AA).

Proposition 2.6. Every A-fuzzy measure is fuzzy measure.
Proof. It is follows by definition 2.5 and definition 2.4.

Definition 2.7 [5].let A;,A,....be subsets of a set X . If Ajc Axc...and
UA =A
=1

we say that the A, form an increasing sequence of sets with limit A, or that the A,
increase to A, we write Ay A

Definition 2.8[3]. A fuzzy measure p:3— R” is called lower continuous if
ATA (An)c A A e 3=

, and denote it by Cy(An) =H(OAH) , Where \m//,z(An) = u(A)

1Ay TH(A). : _

Definition 2.9.A A-fuzzy measure,.:3— R" is called lower continuous if
ATA, (A c A A e 3= MA) TA(A).

Definition 2.10[3].A fuzzy measure p:3— R" is called a belief measure if for any neN
and any A1,Ay,...,Ah €3
#JA) <2 ED" w((YA)

i=1 I iel
Where the summations is taken over all non-empty subsets [ of {1,2,3,...n} and |]|
denotes the cardinal number of 1| .



Definition 2.11.A A- fuzzy measure A: 3— R is called a belief measure if for any neN
and any A;,Az..Ape 3

AUA) =X 0" AN A)

iel

Definition 2.12[3]. A fuzzy measure pu:3— R is called a plausibility measure if for
any neNand any A, Az..Ape3

#(1A =2 D" uUA)
i=1 1 iel
Definition 2.13. A A- fuzzy measure L.:3— R* is called a plausibility measure if for
any ne Nandany A;A,,...,ApeJ

A1 =3 0" adUA)

iel

Definition 2.14. Let f: (X,3)— R be a measurable function, A: 3— R be a L —fuzzy
measure and A € 3, then we define the A — Choquet integral

(C)J’ fda
By theAformuIa
(C)j fda = Tﬁ,({x e A, f(X)>r}dr

:T/’L(A(‘\{X e X, T (x)>r})dr.

Definition 2.15 [1]. A non-negative finite —valued function f(x), taking only a finite
number of different values, is called a simple function .If aj,a,...an are the distinct values

taken by f and Ai={x| f(x) =a}, then
And the integral of f with respect to p is given by f(x) = Zai XA (x)
i=1 i

[ fdu=2au(n)
i=1
Theorem 2.16.let f be anon-negative real measurable function with respect to a

measurable space (X,3), Xe3J, A:3— R* bea A-fuzzy measure.
Define g:3— R" by the formula

g(A) = (C) j fdA.
A Then

1-g is a A —fuzzy measure.
2-g is lower continuous, wherever A is lower continuous.
3-If A is lower continuous and plausibility measure, then g is plausibility measure, too.

4-If } is lower continuous and belief measure, then g is belief measure, too.



Proof:

(1)
g(#) = [ A(#)dr = 0.
If AcB, then

g(A) :T/l(Am{x e X; f(x)>r}pdr

sjz(B ~{xe X; f(x)>rPdr=g(B).
0
let  Aie3J,i=12,..n

then g(CJA) :'T/i((LnJAi)ﬂ{X e X: f(x) > r}Jdr

(U(A N{xe X, f(x)>r})dr

o8 o'—.s

IA

Zﬂ(Aiﬂ{x e X: f(x) > rh)dr

T A(A N{xe X; f(x)>r}dr

L= EM=

g(A)
(2)

let A be lower continuous and let A, TA

\w/g(An) = v JAA N{x e X: £(x) > dr

T\x/z(A N{xe X; f(x) > r})dr

o n=l

/1(£J1(An N{x e X; F(x) > rp))dr
A((QlAn)ﬂ{x e X, f(x)> r})dr

A(AN{x e X, f(x)> rpdr

Il
ot—8 ot—8 o—3

.= (C)j fdA

=9(A)



3)

Let A be lower continuous and plausibility measure. Take simple functions f,

f,=> aX,.0=a,<a <..<a,, suchthat f,Tf.Fixed nand put
i=1
A, disjoin .Denote

9.(A) =(C)f f,da

A(A N{xe X; f,(X) >r}Pdr

|
ot=—3

(& —a, )AANAUA,...UA)))

I
\‘Ma

i=1

—a, 1) )A(AM B;);

[
.ME

(a

i
i=1

where B,=AUA, ,U..UA,. then
9. (1C) =2 (a —a DA C,NB)

k

=> @ -a )X 0" e ne)

_ Z(_l)-ﬂi(ai —a, A WJCHNB))

=>.0"g,Jc)),
hence | :
0.(1c)= X 0"g,(c,) ®
nov\]/:l | jel

v 8, (A) =/ (C)] f,dA
n=1 n=1

A

AAN{x e X; T, (x) > rHdr

>
Il
fuN

Il
< 8
O sy 8

AAN{x e X; f,(x) > rPdr

1

< 8

>
Il

A(AHO{X e X; . (x) > r}dr

A(AN{x e X; f(x)>rPdr

Il
Q O0"—8 O%—3 o=}

Q)

=

hence gn(A) Tg(A) for every Ae3.



By (1) and (2) we obtain
g(C) = 21" c)).

jel

(4)
If A is lower continuous and belief measure. Then

gn(ucj) :i(ai _ai—l)ﬂ’(ucj N Bj)

<Y @ -0 2UJe)ne)

j=1 jel

=YY -a.)2UJOc)NB.))
ZZ(‘l)“‘ﬂgn(ﬂCj),

jel

hence

gn(_Uc,-)sz(—l)“‘”gn(ﬂcj); 3)

jel

by (1) and (3) we obtain

gJc) =2 (-n"™g(NC)).

jel
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