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Abstract
The concepts of possibility measure and P-consistency of
set function defined on L-fuzzy sets are introduced and neces-

sary and sufficient condition of the extension of possibility

measure on L-fuzzy sets.
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1

In this paper, let X be a set, FL(X) ={A; A: X —= L, L is

a

(¢]

omplete lattice }, and C* be an arbitrary nonempty subset of
FL(X), u be a mapping from C* into the unit interval (O , 1],

and we make the following convention: U{<};= ¢, s%pgp(’)} =0,

infin()i = 1.
g '

Definition 1. A possibility measure on FL(X) is a non-nega-
tive real valued set function T : FL(X) —> [0 , 1] with the

property:
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w( U A = sup'rT_(A ) wheneve-rwg_ ; t & Iﬁ - < -F. (X)
U &) = sup T (4,), whenever [ Ay; £ ¢ T} F(X),

where T is an arbitrary index set.

Definition 2, P:'C* —s{0 , 1] is called P-consistent, if

for every {A,; t € T}c C*, A€ C*, with A c thAt, we have

p(4)= sup p(a,),

where T is an arbitrary index set.

Theorem 1. R can be extended to a possibility measure on

FL(X), if and only if p is P-consistent.

Proof. Necessity. Obvious.
Sufficiency. If we define

T F(X) —> 10, 1]

(n
B sup inf ~ sup u(E.),
x¢X( U _E_)(x)2B(x)seS™
X=s
S€57 g & ox
=s

where S¥ is an arbitrary index set, then U is a possibility

measure on FL(X), and a extension of n on C*. To conclude the

assertions, we first prove that ™ i3 a possibility measure. In
fact, the monotonicity of 1T is obvious. Ry the monotonicity of

ot , we have, for every{A,; t ¢ Tic FL(X),

'TC(A-,t) éA’rC( gét)’

teT
and hence

supTC(A,) € TCT (U A,),
teT t€T

where T is an arbitrary index set.

On the other hand, 1) when for every x € X, t € T there ex-
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ists {gs;rsre SX} < C£* such that

(U ED(x) 2 A (%)

s€S
and for any &£ > O
1nf sup u(E_ ) = sup p(Eg) -~ & ,
(v )(x) > A, (x)seSX  ° ses¥ xS
seSt Eg ¢ C*
then, since
(0 v BIK) =2 VAm)-(UA)uL
tewsesﬁ‘, tem . hem
we have
sup 1nf sup P(E ) = sup sup v( ) = £
teT( U )(x)ﬁA (X)SéSx t¢T seS¥
sebx—s t
t E s € C*
= sup wi(Z) - £ = inf supxg(" ) -
seUSy (U EJX)2(0 U A )(X)seS
teT® ses® o . BT
=g ¥
this shows that
sunsup inf sup u(gz.)
x=Xten( I ES)(K)zgt(x)SGS§
X
€St _ (*)
g ¢ C
= sup inf sup u(gg) - £
x¢X( U Eg)(x)=2( U AL Y(x)s€sX
seSX teT
E_ e C*

2) When there exists x, ¢ X, t e T, for every {Eg; 8 € Sﬁg}

¢ C* such that

U. Es
(ses xoE 3)(xo) ¥ At (x0),
to

by using igf{F(-)j =1, sgp{F(-)} = 0, (*) is also true.



It yields that

SuP'K(At) 2 (U At)‘

teT ‘ teT
Consequently,
sup-Te(A,) = T€( U AL),

teT teT
which means 7T is a possibility measure.

Next, we prove that 9T is an extension of P on C*, In fact,

for every B &€ C*, we have
TT(B) = sup inf - sup’u(gs) £ supu(B) = u(RB).
xeX( U Eg)(x)2B(x)seS% xe X' ‘
seSX
*
Es € C

On the other hand, for any ¢ > 0, every x ¢ X there exists

{Zs s € 8} < C* such that
B(x) £ (U E)(x) £.( U  Eg)(x),
ses¥ 5T SX
XeX

and

inf sup u(gs) > sup_u(3g) - &,
(7 _Eg)(x)22(x)ses¥ se5¥
sesX”

Es ¢

aence, v using the P-consistence of u,

7T (R) = sup inf . sup p(gs)
xeX( U ng)(x):g(x)sesx*
s€S5 Bg € C*

> supsup_p(E.) - £ = sup (Eg) - &€ > p(B) =-¢
xeXsés.X}l =S N-N-2 va s P ’
xeX
therefore
TT(R) = P(E).

Consequently,
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and we complete the proof of the theorem,
In usual case, the extension of a mapping Y with P-consist-
ent from an arbitrary nonempty class of the L-fuzzy subsets of X

into the unit interval [ O , 1] to a possibility measure on Fi(x)

may not be unique. All extensions of possibility measure is de-

noted EK(P)’ By using theorem 1, we know that ER&P) is nonempty,

if F is P-consistent.

For two mappings ik FL(X) —s 70, 1 and FE: FL(X) —si0 ,

-

1], we define ordering relation " £ 1.
£ i if n,l £
By £ R if and only if F1‘A) FZ(A), for every AeFL(X).
It is easy to prove that " ¢ " is a partial ordering relation on

En(u). Therefore the least upper baund of Ris PZ & EKKP) can be

defined by
(supfu, , po})(4) = p(A) V py(a), for all A & F(X).

Theorem 2. (Eq(n) , %) is an upper semi-lattice, and the
extension TC defined by (1) is the greatest element of En(n).
Proof. 1) Obviously, (Ex(n) , #) is an upper semi-lattice.

2) The extension T defined by (1) is the greatest element of the

Enfp). For arbitrary Tt' & Em(P), B e FL(X), we define

inf (U EB)(x) if y = x;
S( U EJ)(x) 2 B(x) ses¥ ©
sesX 2
f Eg & C»
E ) =
L0 if y £ x,

for every x € X. If B(x) ¢ ( U E.)(x), Eg € C*, we have
: : sesX
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X seSx-S’
hence
‘tt'-(Ex) sup“t (Eg)»
sesX
therefore
T (Ey) £ inf - sup ' (EBg)

(U E Y(x) 2 B(x) ses®
gesS¥ E € C*

f sup u(d ),
(x) 2 B(x) seSX

in
(U.Es)
seSX ol

& C*

n

for every x X, it follows, by using

B(x) £ inf (U Eg)(x) = E(x) = (U E (X)),
(U Es)(X)=B(X) ses¥ © xeX
ses¥X
Eg e C*
that
Tt (B) = sup inf sup u(Zg) = sup ' LX)
xeX( U _E_)(x)>R(x)ses¥ xsX
x=s
seS
Zg O
=~T'( U Fy) 2 T'"(B).
x¢X
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