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Abstract:

The purpose of this paper is to discuss the issue of
default reasoning in the light of the theory of approximate
reasoning. We showed how it 1is possible +t¢0 represent pure
default knowledge ( involving inexact concepts ) with the help
of possibility theory. We discuss the procedure briefly and

then apply the same to a simple yet concrete example.
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1. Introduction:

Default logic as found in [1,2,3] was developed
aiming at considering the simultaneous representation of the
availability of supporting evidences and the absence of
contradictory conditions in expert systems. In considering the
tentative nature of human thinking and reasoning ,  that
frequently involve inexact concepts , expert systems should be
able to cope with such inexactness. It is well-known today that
fuzzy logic provides a +tool for the representation of
uncertainty in expert systems and also for the development of
rules of combination of premises which are  imprecise,
incomplete or not totally reliable [4] . Now approximate

reasoning makes it possible for the expert to decide in



uncertain environments [5] . Hence, very recently, Al
researchers from different parts of the world proposes to
represent default reasoning in the framework of the theory of
possibility [6] . This paper proposes a model for default
reasoning that takes both exact and inexact concepts
simutaneously yet works effectively. The proposed method is
first described and then a rigorous mathematical formulation is
presented with a simple example to illustrate the computations
involved in it.

2. Mathematical formulation of the problem:

In thie section we discuss the rule of inference in
the proposed default logic which, like any other logic, Iinfers
a proposition, r, from a&a set of prerequisite premise
{pl,pz,...,pn} and a set of conditional premises {ql,qz,..,qm}
(21 .

In this model we consider a default rule

p: if X1 is A1 and X2 is A2 and ... and Xn is A
and it is consistent to believe that
Y1 is B1 and Y2 is B2 and ... and Ym is B

then Z is C
where the variables Xi takes their values from the universes
i3 i=1,2,..,n ; Yi takes their values from the universes
Vi; i=1,2,..,m ; and the variable Z takes 1ts values from
the universe of discourse W respectively

Also Ai is a fuzzy subset of Ui; i=1,2,...,n ;

Bi is a fuzzy subset of Vi; i
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C is a fuzzy subset of W
And the set of facts

q: X, is A}
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xz is Aé
[ J
L]

X is A”

n
Yl is B1
Y, is B

Yk is Bk kg omo.
Here Ai is a fuzzy subset of Ui 3 1= 1,2,...,n and
Ei is a fuzzy subset of Vi 1 1= 1,2,...,k L m.

It should be mentioned here that the fuzzy sets may as well hbe
crisp charactered and still they may induce a possibility
distribution , like the fuzzy ones, where the possibility of an
element of the respective universe to belong to the underlying

set is exactly 1 or 8.

The translation of p may be expressed as
Co—=> I = R {(,say)
B XyaXgaenaX 5Y 2 Yo, Y 1) »S3Y
which is an {(n+m+1) - dimensional relational matrix
defined aver the universe le sz e X Unx le sz s X me W

where

uR(ul,uz,..,un,vl,vz,..,vm,w)

= min { yﬁ(ul)’“A(uz)""pﬁ(un)’“B(vl)’“B(VZ)""“B(Vm)’pc(”)}'
1 n 1 2 m

2
And the translation of g may be expressed as

-—» TIT = 8 (,say)
q Xy 3 XgrenaX 4Y 3 Y0y, Y,) »=ay

which is an (n+k)-dimensional relational matrix defined over
the universe le sz e X Unx le sz v M Vk where

ustul,uz,..,un,vl,vz,..,vk) = min {yé(ul),pé(uz),...,
pé(un),yé(vl),pé(vz),...,pé(vk) 3.

Now keeping in mind the most optimistic values for the default



variables about which the expert has no information we form the

cylindrical extension of S aver ¥+1 » ¥+2 HaaaX X ¥ W. Let
85 =86 x Vk+1x Vk+2x Vm x W
then L (UI’UE""’un’Vl’vz""’vm’”) =

5
ystul,uz,...,qn,vl,vz,...,vk).
And the particularisation of R by 5, denoted by T, will be

given by T = R NS and is such that

yT(ul,uz,..,un,vl,vz,..,vm,w) = {uR(ul,uz,..,un,vl,vz,..,vm,w}

A ps(ul,uz,..,un,vl,vz,..,vk)}
where A stands for the well_known min operator.

The required default inference can then be given by projecting

Ton W . It, therefore, follows that the desired inference will

he
r <-— Zis C" = Prnij
where
uc'(w) = Sup pT(ul,..,un,vl,..,vm)
(ul,uz,..,un,vl,v2,..,vm)
= Sup {4 A u_ 2
' R g8
= w 5upv { Hp ? us(ul,..,un,vl,..,vk)}
1‘!“'! n! 11",vm
3. Numerical Example:

In this section we consider a simple example, where the
variables involved in the premises range over finite sgets or
can be approximated by variables ranging over such sets [5] s
to illustrate the computations involved in it. For that y let
us consider a default rule
p: if X is A and it is consistent to believe that Y is B

then Z is C

together with the fact that



q: X is A’

The translation of p may be expressed as
p --> II( X,Y,Z ) = R (,say)

where

R = AnBNC
such that
uR( u,v,w } = min { uA(u), uB(V), #C(w) 1.
Let X, Y, Z range respectively over U, V, W given by
U = u, + uz + u., + u

1 3
V = v1 + V2 + v3 + v

4

4
W = wl + w2 + w3.
Now in p and @ A and A’ are fuzzy subsets of the universe U. B

and C are fuzzy subets of V and W respectively. Let them be

A = 1./u1 + .7/u2 + .4/u3 + .1/u4

B = .5/v1 + .8/v2 + 1./v3 + .6/v4
C = .25/w1 + .65/w2 + l/w3
and A’z very A = 1./u1 +.49/u2 +.16/u3 +.®1/u4.

Then R = .1 / [u4vlw1+ U vy Wot U, vy wat VoW, + U, VoW, + Uy voWat
W VoW, t Uy VaWot U, VaWat u4v4w1+ U, v, Wot u4v4w3] + .25 /
[ugvywyt B VopWy+ Wyvaws + WV Wt upvi W+ upvow ¥ UpVg¥ ¥
U Vv, wet Ugv w,+ UgVoWy+ ugvaw, + UqaV, Wy 1+ .4 /[ UgV Wot
UzViNatglaVaW * UgVaWat UgVaWatausvaR + ugv, ot ugvwg T
AN u1v1w2+ ulvlws+ u2v1w2+ uzvlw3 1+ .68 /[ u1v4w2+
u1v4w3+ u2v4w2+ UV, Wa 1 + .65 / [ u1v2w2+ u1v3w2+ u2v2w2+
uzvsw2 1+ .7 /[ uzvéw3+ Uy VaWg ]+ .8 / Uy VoWag + 1 / UqVaWg
And

S=8xVxW

will be given by



s = .@1 /[ Uy viw,t u4v1w2+ u4v1w3+ u4v2w1+ u4v2w2+ u4v2w3+

U VaW t u,van,t U VaWat v Wi+ u,v, Wyt U Vv, Wa ] + .16 / [

UgV Wi+ ugv wot UgVyWat Ugv,w, + UgVoWot UgV Wat U VaW + ugvaw,
+ u3v3w3+ u3v4w1+ u3v4w2+ u3v4w3 1+ .49 / [ u2v1w1+ u2v1w2+
UgVyWat U vow,+ UpVoWot U VoHat U VoW, + UpVgWot U VaWat U,V W, +
u2v4w2+ u2v4w3 1+1 /1 u1v1w1+ u1v1w2+ u1v1w3+ u1v2w1+ ulvzw2
+ Uy VoWgt 1y vaw,t W VaWot 1, VaWat VWt Wy V,Wot 1, v, Wa ]

And then

T=RNOS

will be given by
T= .91/ U v W+ u4v1w2+ U, v wat Uy VoW, + u4v2w2+ Uy VoWat
Uy vaW,+ Uy vaWo+ Uy VaWat Q4v4w1+ EALLIY EIALE ]+ .16 / [
Usv W, + UgV Wt UgViWat Ugvow, + UgVoWot UgVoWat UgVaw, + UgVaW,
T UaVaWat UgV, Wyt UgV, W+ UgV,Waq ]+ .25 /[ U VWt u,vow,+
Uy VaW t u v, W, + UgV Wyt U VoW, + U VaW, + U v, Wy ]+ .49 /[
+ Up VWt UpV Wat VoWt UpVoWat+ UpVaWot U,vawat UV, Wyt
UpV, Wa 1+ .5 /¢ Uy v Wyt Uy vy 1+ .6 /[ Uy VWt U VW ]
+ .65 / [ u1v2w2+ ulvsw2 ] + .8 / ulvzw3 + 1 / u1v3w3
Now let Projy, T = ¢’ (,say). Then

o' (W) = Sup po( u,v,w )

(u,v)
Which at once gives

2

C = .25/ Wy + .65 / Wy + 1 / Wa
And the required inference will be
Z is C .
4. Conclusions:

The present model for default reasoning in Expert systems

based on the idea of approximate reasoning , as is presented in

this paper , may be taken as another attempt to represent



inexactness , uncertainty , imprecision or incompleteness of
the real knowledges . Certainly it 1is not as precise as
classical reasoning simply because of its dependancy on fuzay
logic . Although it is well_ known that the real world is full
of indecision yet it is not getting crippled . Rather it gives
us another oppurtunity +to define the most complicated .
intelligent system in a way as simple as is possible and whose
behaviour would be as close to the behaviour of any humanistic
system .
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