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Abstract:

In this paper, first study some properties of a Sugeno fuzzy measure as a set function
and Continunity of sugeno fuzzy measure space, discuss pesuduometric generating properties
of this measure and prove some theory.
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Introduction:

Fuzzy measure is generalization of the notion
of measure in mathematical analysis . In
1974, the Japanese Scholar Sugeno [1]
presented a kind of typical non additive
measure  Sugeno fuzzy measure. The
properties and application of Sugeno
measure have been studied by many authors

Definition(2.1)[1]:

A family F of subsets of a set Xis

called a o -field on a setQ, if
(1) X e F

(2)If AeF,then A'e F

(3)If A € F,n=12,.. then | JA e F
n=1

A measurable space is a pair ( X ,F),
where Xis asetand Fis o -field on X
A subset Aof X is called measurable

( measurable with respect to the

o -field F) , if A€ F i.e. any member of F

is called a measurable set.

Definition(2.2)[1]]2]:-

Let Xis nonempty set and F is
o — field , a set function pu:F —[0,1]

that is satisfy the following axioms:

(1) wXx)=1
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(2)u(04)=

as [2]and [4] , in this paper we present
definition sugeno fuzzy measure as a
monotone and continuous set function and
study pesuduometric generating properties
of sugeno fuzzy measure space and prove
some important theory

Preliminaries

ST+ 2 AT L A0
=1

, A=0

2 1(A)

where A e(—1,0) is called 4 - Sugeno
fuzzy measure and atripe (X, F,u) A -

Sugeno fuzzy measure space, X is a set.

Example: Let u: X —[0,1]

X=1{12}, F={¢{1},{2}.X}
0, A=¢
04 A=l
HA=105 A= 2}

1 A=X

Is A - Sugeno fuzzy measre where A =5

Solve:-

p( U2 = u(Xx) =1

n(U{2h = %{1 +5l)(A+5u0i2)) - 1
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=%[(1+2)(1+1)]—l

In the following we called A- Sugeno

fuzzy measure is Sugeno fuzzy measure
Main Result

1- Properties of Sugeno fuzzy measure

space:
Theorem(2.3):

Let(X,F,u)be Sugeno fuzzy measure

space then
(1) u(@)=0

2)if A, A €F then
(AU A) = u(A) + p(A) + Au(A)u(A)

3)if A, A,...,A €F then

1 n
I Jo+rwan-1. a=o

k=1

n

DA

k=1

u(LHJA,-)=
= . 2=0

(4)if AeF

Then p(A)+u(A%)=1-Au(Au(A%)
Proof :

(1)since XU¢=X
u(XUp)=u(X)=1

u(XUd) = pu(X) + () + Au( X) ()
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=1+ u(@) +Aug) =1
= @)+ Au($) =0

=+ )u(@)=0

2
(2) u(a U )= T4 -D

i=1

Z%[amum)(lmumz)—l)]

=%[(1+A,u(Al + A(A) + 2 (A A) - 1]
2%[@“(4 + A Ay)+ 2 (A A)]
= p(A) + p(A) + 4 u(A)u(A)

(3)put A=¢ when k>n

%[H(H/l-,u(Ak))—l , A%0

w( A= JAao=

k=1 k=1 X
ZU(AI() , A=0
k=l
[T uca0 [Ta+zucan-1 . 20
n k=1 k=n+1
rJA) =
k=1 n o0
D u(A)+ Y u(A) . A=0
k=1 k=1
1 n
) I[]}('[(M-u(Ak»—l , A#0
=]
u(UA)=
k=1 u
D u(A) . 2=0
k=1

(4)sinceAe F,A=¢

Then u(¢) € u(A < w(X)=0< u(A <1

Since AU A° = X - u(AU A%) = u(X) =1

H(A) + p(A%) + Ap(Ap(A%) =1

p(A) =1=(u(AY) + Ap(Ap(A%)
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Then (A N A)+(Au(A) + Au(A) +
(A + p(A) + Ap(Ap(A%) = 1 2 u(A)u(A))u(A N A)
=1-u(A)—pm(A) +Au(A)u(A)
IfA=0 = (A N AT+ AM(A) + u(A) + Au(A) u(A)]
=1-(u(A) + p(A) + Au(A) u(A))
Then (A =1-pu(A%) _1-u(AUA4)
= u(4 ﬂAz)——lJ”w(A1 UA)
Proposition(2.4):
Remark:- from Proposition (2.5 ) we have
If AheF, Ach HA - A) = u(A N &) - AU L)

L+ Au(A U 4)
then (A)< ()

2- Continunity of sugeno fuzzy measure
Proof:

space:
since AcCcA = AcCAHA
Let {A,}be a sequence of subset of X

= wAUA)=ux)=1

The set of all points which are belong to

H(AS) = (A +Au( A u(A) infinitely many sets of the sequence { A, } is
. . called the upper limit(or limit superior ) of
1= (u(A) + Au(A)p(A) + u(A) + Au(A)u(A) )

{A,} and (in symbol A ) defined by

1= 1(A)L+ Au(A)]+ p(A)1+ Ap(A)] =1 A lmsup A - (xe 4 : for infinitely

[1+ A A1 A) — 1(A)] =0 many n} = (U= tm ()4,

n=lk=n Ly

H(A) - H(4) >0
Thus, xe A, iff for all n, then xe 4, for

u(A) = u(A)

some k> n

Proposition (2.5) :- Let(X,F,u)be a e l . e i ]
Sugeno fuzzy measure space then the lower limit (or limit inferior ) of (A}

defined by A, is the set of all points which
1-u(AUA)

AN A)= 1+ Au(AUA) belong to almost all sets of the sequence

{A.}, and denoted by
Proof:- since  ANA=(AUA)"

A= lim inf A, = {xe A,: for all but finitely

HANA)=puA UA) = o
1= (AU A) - 2u(A U A)u(A U A many n} = () 4 = tm ()4
H(ANA) =1=[u(A) + u(A) + Au(A) p(A)] nlken  "%ken

—Ap(A) + u(A) + Ap(A) u(A)]u(A N A)
WANA)=1-u(A)—u(A)-2u(A)u(A) Thus, x€ A, iff for some n,then xe A
—(Au(A) + u(A) + Au(A) (A (A N A)

forall k> n .
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A sequence {A, }of subset of a set

X is said to be converge if
lim supA, = liminf4,=A and A is said to be
n—0 n—x0

the limit of {A } we write

A= HlinooAu or A,—~>A [4]. )

A sequence {A, } of subset of a set &)

is said to be increasing if 4,c a4,
n=12,.... And is said to be decreasing if

A ca, for n=12,... . (iv)

A monotone sequence of sets is one
which either increasing or decreasing.

If {A,} is an increasing sequence of

subset of a set X and U A, = A ,we say

n=1

that A, an increasing sequence of a set
with limit A or that A increase to A
ATA, also if {A} is a

write

decreasing sequence of subset of a set X

and ﬂA; = A, we say that the A, a

n=1

decreasing sequence of a set with limit A,

or that the A, decrease to A, write

AL A4
Theorem (3.1)[4]:

Let {A,} be a sequence of subset of a

set X and let Ac x

(1) If A, TA then A5l a°
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(2) If a,la then ASTA°
Theorem(3.2 ):

Let(X, F, 1)be Sugeno fuzzy measure

space and A € F then

it A, T Athen Limu(4,) = u(4)
If A 1 A then Limp(A,) = p(4)
If A ¢ then HLi'gw(Aﬂ) =0
If AT X then Limp(A) =1

Proof:- (i) since A, T A, A < A, and

Ua=a
n=1

(A = JA) = n(4)+ D (A AL

n=1 =2

=(A)+lim Y p(AA)

=
= u(A) +521302u(4)—u(4_1)
= (A) + lim (u(A) = p(A))
= lim(u(A,)
then Limu(A,) = n(A)
() AV A AT A
Then from (i) HLilgu(AfFu(Ac)

= Lim(1 - u(A,) = Ap(A)u(A,)

n—w

= 1— (A~ Ap( Ap(A)
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= 1= Limu(A,) = Ap(A)u(A,) =

1= 1(A) ~ A Ap( A%)

=~ Limp(Ay)=—u(A)
—>00

g{gu(Aj) =u(A)

(ifi)from(ii) A, L ¢ then Limu(A,) = u(@)
Limy(A,) =0

(iv) A, T X then from (ii)

Limp(A,) = u(X)

> Limu(A)=1.

Theorem(3.3 ):- Let(X,F,u) be Sugeno
Fuzzy measure space and A, € F,

u(A,)—>0 as n—>o then
w(AU 4) = Limu(A= A,) = n(4).

Proof:-
Ac AUA > u(A<u(AUA)  Va

(AU A) = u(A + u(A,) + 2p(Au(A,)

Since p(A,) —0 then u(AU A,) — u(A)
and A- A c Ac(A-A)UA,

We have
H(A-A) < u(A)
= p(A-A) + u(A) + Au(A- A)u(A,)

Since p(A,) >0 we have

H(A=A) > u(A).

3-pesduometric generating properties:

In this section we will study

pesduometric generating properties in
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sugeno measure many authors was study

with another measure as [3],[5].
Definition(4.1 )[4]:

Let B be a collection of all real
valued function defined on a set X, and
f,f, e, neN and Ae X we say
that {£,} uniformly convergent to f on A,
if for every & >0 there is ke Z" such that
|f,(x - f(x|<0 Vn>k and xe A we

write £, > f on A.

Definition (4.2 ):

A set function u is said to be have

pseudometic generating property (p.g.p) if

for any ¢ >0, there exist y >0 such for

any Borel sets A and B,
u(AV u(B) <y = p(AvB)<e.
Theorem( 4.3):

A set function p has p.g.p if and only
if there exist a sequence {y,}, of real

number such that y,{0 and, for any

sequence {A}, with wu(A)<y,, the

following inequalities hold

p(lJar<r, n=1.

k=n+1

Proof:
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Let a set function p has p.g.p then there

. 1
exist y, € (0,5) such that

u(A v u(B) <y, implies pu(AU B) <%

For above y, there exist y, € (0,2%/\ 7)) to

satisfy that u(A)v u(B)<y, implies

U(AV B) <y, and, similarly there exist

1 .
Y5 € (0,7 AY,)to  satisfy  that

p(A v u(B) <y, implies u(AV B) <y,

Repeating this procedure,we can obtain a

sequence {y,},such that

1
O<7/H+I<F/\}/n vnz1.

If w(A) <y, Vnx1

n+r

then we have ,LL(UAk)S)/H, nx1

k=n+1

autocontinuity of fuzzy measure " |,
ONR Grant No.N00014-94-1-
0263,(1997).

[4] Ash. R, "Probability and Measure
Theory ", Second edition, Academic
press (2000).

[5] Q.Jiang, "On the exhaustivity and
property (p.g.p) of null-additive set
function " , www.orsc.edu.cn.com.
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Sothat 0(| J4)<y,, n=1

k=n+1

Conversely, for any & >0, there exist

ny, > 1 such that y, <&

if we choose y=y,, and , when

w(A v w(B) <y then we have

oauB=0( | Ja) <y, <&

k=ny+1

If we choose y=y,,, and when

w(Av u(B) <y then we have
w(AU B) = u( UAk) <y,<¢g where
k=n+1

A=A A ,,=B and otherwise

A =9

Thus a set function g has p.g.p.
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