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Abstract
The concepts of consonant belief function and B-consistency
of set function defined on L-fuzzy sets are introduced and the

results analogous to (11 are obtained.
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In this paper, let X be a nonempty set, FL(X) ={A; A: X —

L, Lis a complete lattice }, and C* be an arbitrary nonempty

subset of FL(X), B be a mapping from C* into the unit interval

(0, 11, and we make the following convention: %{-} = X, s;p
(-t =0, tor{p(-)t = 1.

Definition 1. A consonant belief function on FL(X) is a non-

negative real valued ket function B: FL(X) —= [0, 11 with the

property:



e(tQTAt) = %rexg B(A,), whenever {A,; t € T} ¢ F (X),

where T is an arbitrary index set.
Definition 2, F: C¥* —» [0, 1] is called B-consistent, 1if
for every {A,; t € T} c C*, A e C*, with A > n A, We have
‘ ) teT

R(8) * 1nf p(ay), |

where T is an arbitrary index set.

Theorem 1. P can be extended to a consonant belief function

on FL(X), if and only if B is B-consistent.

Proof, Necessity. Obvious,
Sufficiency. If we define

6: F (X) —>[0, 17

B +—— inf sup inf P(Es)’ (1)
xeX( N XES)(x)éE(x)seSX

§¢3 Eg ¢ C*
where SX is an arbitrary index set, then 8 is a consonant belief
function on FL(X), and a extension of u on C*, To conclude the

assertions, we first prove that f is a consonant belief function.

In fact, the monotonicity of @ is obvious. By the monotonicity

of § , we have, for every jAy; te T}hc Fi(X),

8(A) =2 B( NAL),
v et ¢ tQT—t

and hence

inf 3(A) = (D AL,
tep teT

where T is an arbitrary index set.

On the other hand, 1) when for every x ¢ X, t € T there ex-



5 € Sx} ¢ C* such that

ists {ES;
(N _Bg)(x) £ A (x)
sesx-s t
and for any ¢ > O .
sup inf p(E.) £ Inf_p(Eg) + £,
(n Es)(X) At(X)sesxF 8 -»sf-sx:‘1
sest
Eg ¢ C*
then, since
(N N B £ AA(R) = (N A,
tGTsGSt teT teT
we have
inf sup inf P(gs) £ inf info(Es)‘+ 3
teT( N _Eg Y(x)£A (x)sest t€T seSy
xS
seSt
Ege C*
= inf u(Eg) + £ £ sup inf u(E.) + £
Scﬁst (N Es)(x)é( 0 At)(x)sésXP =S ’
teT seS¥ teT
Ege C*
this shows that
infinf sup inf u(Eg)
xeXteT( N _E)(x)4A, (x)sesy
X
sé—St
Eg ¢ C* (*)
£ inf sup 1nfxu(E ) + £
xeX( N XES)( x)E( N AL )(X)seS
s¢S Eg ¢ C*t T
2) When there exists x, ¢ X, t, ¢ T, for every {Eg; s € ng}
¢ C* such that
(N, BED)(xg) £ A, (x)),
sc S Xq™= 0 =tp 0
tO

by using inf{u(°)} = (*) is also true.

1, sup{u(-)}t = O,
” g



It yields that

inf 8(A) £ B(N A
inf Blay) G(téT—t)

Consequently,

inf A = A
tnf 6(ay) = BCTI ALY

which means ( is a consonant belief function.
Next, we prove that f 4is an thehsion of u on C*. In fact,

for every B ¢ C*, we have

(R) = inf inf p(E.) Y infu(B) = u(B).
o2 igx( N E:g?x)ég(x)sesxr s xeX Y
s S¥X

On the other hand, for any ¢ >-O,'every X ¢ X there exists
{Eg; ses® } ¢ C* such that
B(x) 2 (A _E)(x) > (O _E)(x),

ses¥ se N sX
xeX
and
sup inf P(E ) £ 1nf u(P ) + 3 ,
( N _Eg)(X)4R(x)ses¥ ses™
seSX :
Eg € C*

hence, by using the B-consistence of P’

A(R) = inf sup inf p(E.)

v xeX( N s )(x)éB(x)sesXP s
s¢ 8% Eg ¢ C*

= infinf pn(ES) + € = inf V(E ) + £ £ w(R) + ¢,

Xe¥se§ sen s¥ :
xeX
therefore

3(B) £ F(P)

Consequently,



B(B) = p(B),
| and we complete the proof of the theorenm.

In usual case; the extension of a mapping B with B-consist-
ent from an EEP;Frgry nonegpty clags of the'L-fuzzy subsets of X
into the unit interval [ O , i] to a consonant belief function on

FL(X) may not be unique. All extensions of consonant belief func-

tion is denoted EP(P)' By using theorem 1, we know that EB(F) is
nonempty, if P is B-consistent.
For two mappings By FL(X) - [0, 1] and.YZ: FL(X) — [0,

1], we define ordering relation " £ .

By £ Mo if and only if F1(A) £ PZ(A), for every A ¢ EL(X).

It is easy to prove that " £ " is a partial ordering relation on

EQ(P)' Therefore the greatest low:r bound of F1’ Pe ¢ E%(F) can

be defined by

(inf{p1 ; ny3)(4) = V‘(A‘) A py(4), for all A ¢ F(X).

Theorem 2, (E@(P) , £) is a lower semi-lattice, and the ex-

tension 8 defined by (1) is the least element of Eg(u).
Proof. 1) Obviously, (E (u) , £) is a lower semi-lattice.
2) The extension @ defined by (1) is the least element of the

Ea(p). For arbitrary %' e E«(n), B ¢ FL(X), we define

sup \ B : - x-
(Cn 50 £ B sege)(®) 1Ty = x

segX=S =

E (y) = Es e C*
0 ify £ x,

for every x ¢ X, If B(x) =2 (;}ngs)(x), Eg ¢ C*, we have



Fe D N Es
X sesS™ ’

hence -

a'(Fy) 2 inf_@g' (E.)
v seSX% =S

therefore

154

inf @ (Eg)

3" (Ey) sup
‘ ( O LEg)(x) = B(x) sesX
s: S

up inf uw(Eg),
(x) £ B(x) ;ESXY =S

for every x ¢ X, it follows, by using

R(x) 2 sup (N _ED(x) = F(x) 2 ((\ Fx)(x),
(O (Bg)(x)£B(x) sesX © x xeX ’
s€S
s € C¥
that
(B) = inf sup inf u(E.) £ inf &' (F.)
¢ xeX( N Es)(:’()éla(x)s(—sx\fl s xex ' *
sesX
Zs O
= 3 (N Fp) £ 8'(B).
4 X'CX \
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