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Extended abstract

The fuzzy implication operator, also named ply operator,
rlaye an important role in approximate reasoning. Consequent-
ly, many authors paid attention to it. As a result at least
cseventy-two relations for the fuzzy implication operator (1)
and four rules of fuzzy inference (4) exist. This is a wide
range of relations and rules but the choice of the couple
{implication operator; rule of inference) to model a certain
real syetem is a problem., Z. CAO and A. Kandel (1) found just
five of seventy-two operatore having good robustness in all
the cases they considered. Other authors select eleven (2) or
ten (4) operators most significant in applications. Despite
of the numerous definitions for the fuzzy implication opers-
tor, there are many cases of practical interest not very well
modelled - whatever the couple (implication operator ; rule
of inference) would be. Thus we are motivated to introduce a
new relation for the fuzzy implication operator definition.

Let X and ¥ be two linguistic variables and let u and v
be their measures; ueU, veV. The linguistic degrees of the
variables x and y are given through fuzzy sets A;(X) , Bi(?)
defined by membership functions )

Pzgu%U+L and ygfth%L Mmmeiei,jeJ with
J

I and J being two families of indices and L = (L,N\,V) is
a lattice with 0,1€L. Further on we consider the membership
functions as convex functions (not a restrictive assumption
for applications). The fuzzy implication operator, linguist-
ically expressed by the statement "If X is X; then ¥ is Bj“,
is generally defined as

,J-Ki__)Ej(u,v) = fixi(u) rBj(v) where TAi"’Bj(u'V)
denotes the membership function defining the set X'—>Bj; we -
shiell use a shorter notation for this function, naﬁelyN Imp.
The result of a modus ponens inference rule for a set Ap in
tihie antecedent is a set Bq in the consequent obtained by
Jue to the non-monotonic character of the membership func-
tions in the antecedent and in the consequent, the resulting
cset can be the same for two different sets in the antecedent
and this is confusing in many application, especially in
control. Knowing the cause the ambiguity can be eliminated

by spliting the membership functions into two momotonic parts
and using them separately.
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The monotonic parts would be: [y (u) = rx.(u) + Py, ()
. i i i
defined as:

]"L (W - "')"i(u) for uduy ]‘i ) -—ylli(m for u>uy
L= w) =

0 otherwise 1 0 otherwise
The value w, determines the two monotonic functions; U, always
exists because of the convex character of the
membership functions we assumed. To use these monotonic parts
we need a pair of relations COR selectable. Hereby we propose
a general definition of the form:

‘*V ~ _ » ,~ ) * 0 ~r
Imp” (R;,8;) = ey-Impy (&;,B;)V 2y Imgy(K;,B;)
where Impi and Impg are fuzzy implication relations OR selec-

table making the pair of so called *-implications.
8,4 and a, are coefficients selecting between those two

¥#~implications, hereby named "selecting coefficients".

Especially for control problems the following pair of
¥~implications was found to be very useful:

Imﬁ;(zi;ﬁj) = ng(v)f\rﬁj(v+ﬁv) where

1]

5 (VINYF (v-av) = -
f'BJ-(" [B;1 78 Av =7V -V  and

i

vy = sup rggl(Poas(Ki/Ib))
- "al ~ 5
v, = sup Vﬁj (Pcss(Ai/Ap))

Using these relations in a modus ponens inference rule for
two different sets in the antecedent, two different sets as
the consequent will appear,

The relations above lead to a finer action in control
problems, %o & better noise and membership functions shapes
immunity, to the errors diminishment,
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