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ABSTRACT 

We d iscuss a methodology f o r 
hand l ing u n c e r t a i n i n f o r m a t i o n i n exper t 
and o ther i n t e l l i g e n t systems. Th is 
approach combines the t h e o r i e s of 
approximate reasoning and Dempster— 
Shafer . 

I INTRODUCTION 

The c o n s t r u c t i o n of exper t and o ther 
i n t e l l i g e n t computer systems r e q u i r e s 
s o p h i s t i c a t e d mechanism f o r rep resen t i ng 
and reason ing w i t h u n c e r t a i n 
i n f o r m a t i o n . A t l e a s t t h r e e forms o f 
u n c e r t a i n t y can be i d e n t i f i e d as p l a y i n g 
a s i g n i f i c a n t r o l e in these types o f 
systems. The f i r s t o f these 
p o s s i b i l i s t i c u n c e r t a i n t y appears i n 
s i t u a t i o n s where the va lue of a v a r i a b l e 
can on ly be narrowed down to a se t of 
va lues one o f which is t he ac tua l va lue 
o f t he v a r i a b l e . Th is i s mani fested by 
a s i t u a t i o n in which we know t h a t a 
pe rson ' s age is between 20 and 30. The 
second k ind o f u n c e r t a i n t y i s r e l a t e d t o 
s i t u a t i o n s i n which t h e r e e x i s t s 
u n c e r t a i n t y as to s a t i s f a c t i o n o f a 
p r e d i c a t e by an element. Th is is 
mani fes ted by concepts which have 
imprec ise or gray boundar ies . A very 
power fu l t o o l f o r hand l ing t h i s t ype o f 
u n c e r t a i n t y which a l so handles t he f i r s t 
t ype o f u n c e r t a i n t y i s the fuzzy s e t . 
The t h i r d t ype o f u n c e r t a i n t y i s r e l a t e d 
to s i t u a t i o n s in which the va lue o f a 
v a r i a b l e assumes can be modeled by the 
performance of a random exper iment . 

The t heo ry of approximate reasoning 
[1] which is based upon t he theory of 
fuzzy subsets and p o s s i b i l i t y t heo ry and 
the Dempster-Shafer mathematical theory 
of evidence C23 are two impor tan t 
a t tempts at p r o v i d i n g a framework f o r 
the r e p r e s e n t a t i o n and man ipu la t ion of 
u n c e r t a i n i n f o r m a t i o n . In t h i s paper we 
b r i e f l y desc r i be an approach to 
reasoning w i t h u n c e r t a i n i n f o r m a t i o n 
which is an amalgam of t h i s two 
approaches. [3 ] 
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