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Abstract The paper deals with"if-then"default pro-
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1. Introduction

In this paper we focus an attention to analysis of pro-
‘duction rules"if-then" type with fuzzy antecedents and conse-
quents.We discuss one of possible ways of algorithmic assign-
ment of default value to every production rule.This allows to
order the rules with respect to their range of applicability.
There is no doubt that default reasoning(cf. e.g.([5]l,also stu-
died in setting of fuzzy sets,[4Das well as expert systems ma-
king use of the production rules play a significant role in
knowledge engineering and requires further extensive investi-
sations.

Tt is well known fact that the commonly discussed pro-
duction rules with fuzzy data are of the form,

if X; then Yi,i=1,2,...,N /1/
where &i and Yi are treated as fuzzy relations and fuzzy sets,
respectively.More precisely,
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X;: ;é‘xzk 0,1 ,¥;:¥ —0,1] . : /2/
Usually to every production rule a certain measure of certainty
is attached.For instance in MYCIN(7],we deal with a certainty
factor/CF/ ascribed to the production rule.In(4]instead of the
production rules/1/, default production rules are discussed,
‘usually(if X; then Yi) . /3/
A main question concerns the form of quantitative representa-
tion oftthe fuzzy term™usually" /or similar ones:seldom,often
etc./Using some results that were achieved while discussing a
problem of solvability of a system o0f fuzzy relationﬁilequa-
tions/for some previous results see for example [1]1 =(3]/ we
are able to provide the reader with a numerical representa-
tion of the default values of the production rules.

2.50lvability of the system of fuzzy relational equations and
default production rules

Formally speaking the set of the production rules spe-
cified above are put dowa,

XjeR=Y,; ,i=1,2,...,N /4/
where a fuzzy relation R: ;{ ¥.»¥ —[0,1]combines all of them,
Further on,to avoid some seéghdary details in a main stream of
discussions we restrict ourselves to the rules
X; =Y, viz, XjoR=Y; with xiz%[o,ﬂ ,i=1,2,.40.,K.

i
Let us prove the following useful lemma,

Lemma,If
Y 3 X@2z Xy /5/
ye¥ xeX

then the equation XeR=Y has a solution,namely,ﬁ:%_R=2*Y~'[O,1]\
X°R=Y j #0. N

Proof.We put down the fuzzy relation R=X@Y and prove that under
the assumption /5/,R is nonempty.By definition of sup-min compo-
sition "o " ,and « -composition (ad.b = 1,if a<b ,and b ,1if a>b),

syp [X x )Aﬁ (x, y)]: syp [x (MK (X Y (ﬁ)]:max{ sup LX(OAX (xpY (7))

x: X (XY ()
sup [ X(MX (X)w Y(M]§=max{sup Y(y) , sup X@ Y =Y(y) /6/
x: X (0 () x: X (XPY(Y) x:X(R<Y(Y)

In sequel a proposition below specifies condition to achieve sol-
vability of the system of equations X19R=Yi,i=1,2,...,N.
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Proposition
If

i/ Xi,Yi satisfy the equation X ,oR=Y, for all i=1,2,...,N.
ii/ X, are pairwise disjoint .
¥ Xif\ Xj =0 /7/

143
then the system of the fuzzy relational equation given above has
a solution,R={R| X oR=Y, ,i=1,2,...,N]#8.
Proof.In virtue of ii/,we get supp(Xi)n supp(xi)=¢ for all
i#j ( supp (Xi)={x X, (gc)>0}).We prove that
A NOEA

A
forms the element of R.
Thus,
R(X,Y) =minj[Xj(x)ob Yj(y)] /9/
and
A A »,
RU‘)Y)"‘ R'Q‘oY)ARi(]Qy) /10/
whfre
R (5,0 = A (X e Y50 /11/
J#i

M
For all x.ésupp(xi)we get R’ (X, )=1.0 for ye¥.Thus

~

}s{up [Xikx)/\R (x,y)]=s;p[xi(x)A'fii (x,y)/\'f{ ’ (x,y)] -

AN A~ . A A .
=maxisup[X i(x)ARi(x,Y)AR’ LX,Y)“ ’ sup‘_X ikX)ARi(X,ﬁAR,Q(,y)ﬁz
Xcsupp(XQ x¢supp Xy

=sup[Xi\xmﬁi(x,y)J /12/

x=suppLXi)
which bearing in mind i/,yields Yi(y),er.
This, in turn,suggests the following modification in the production
rules which concerns replacing in the production rules the fuzzy
sets of antecedents by disjoint fuzzy sets,Instead of the origi-
nal fuzzy sets X1,X2,...,Xﬁ take their modifications Xj,X3,...,
X} which lead to Xg-—~Yi ,i=1,2,...,N.Now the previous rules are
default onessshould be read as _

» (%7 Yy) /13/

(e.g. usually (if X, then Yi».ln such a sense X}—>Y, are interpre-
ted as free from the default values,or viewed as:in every case
(if X} then Y).The values of the linguistic notion for the default
values can be determined with the aid of the procedure that"dis-
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connets" X;’s.

Let'X are unimodal fuzzy sets in R (which is rather a
mild assumptlo@’rhe corresponding fuzzy sets Xi are constructed
according to the following formula,see also a figure below .

X, (0 if X3(x) 2qy_y and X &%y

i
X = Xy (x)1if X (%) 2 4,9 and X 2X5 /14/
O,otherwise
and Xi(xi)=s;p Xi(x), &i_1fmax *ij <£i+1=maX¢iij
;]:xj<xi j:xj>xi
5= % yp1=0s ccij:Poss (Xi IXj)zs;p(Xi(x)AXj(x))

Notice that such a construction ensures us to achieve the whole
universe of discourse is"covered" by X’ 's ,max X} Cx)> 0 for
all x (if,of course, the family of Xi’s does ié) Then to every
rule X;—»Y; we can assign an interval [ovyq Ay 1_1VO61+1]
which creates a numerical representation of the default values
specified 2?r the production rules.In this situation,

X

e Yy with  § o= ey g AN by, °‘i-1"°"i+1]

Of course,if &9 i+f0thls implies the rule :in every case
Uf Xi then Yi) .In the worst case, 1»1“ d3+1 =1 one has to di-
scard the rule.

i

For the antecedents expressed in the cartesian product
X.a*-Yi,this procedure may be generalized accordingly:repeat the

above algorithm /14/ for every coordinate of X.’s /§i=Xi1*X12*

. .xxiK/obtaining dbips1=0, 1,000 N, N+1,k=1,2, ..., ,K.Combine
them together putting
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K
K
Pior N M {)m/iﬂ/k /15/
K, K
Pie4™ Y« Ji-1/k ¥ \L,d’/iﬂ/k /16/
Thus,
Cfio1s $i4qd
X4 > Y /11/
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