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PRUF—an acronym f o r P o s s i b i l i s t i c Re la t i ona l 
Un iversa l Fuzzy—is a des ignat ion f o r a novel type 
of s yn the t i c language which is intended to serve 
as a t a rge t language f o r the rep resen ta t i on of 
meaning of expressions in a n a t u r a l language. 

PRUF is based on the premise tha t the uncer
t a i n t y in the i n t e r p r e t a t i o n o f a p r o p o s i t i o n in a 
n a t u r a l language i s p o s s i b i l i s t i c ra the r than prob
a b i l i s t i c i n na tu re . This imp l i es tha t a p ropos i 
t i o n , p, of the form "X is F" where X is the name 
of an ob jec t and F is a fuzzy subset of a universe 
of d iscourse U, t r ans la tes in PRUF i n t o an expres
s i o n , P, which def ines a procedure whose domain is 
the set of poss ib ly fuzzy r e l a t i o n s in a database. 
Ac t ing on these r e l a t i o n s , P y i e l d s a p o s s i b i l i t y 
d i s t r i b u t i o n (or a set o f p o s s i b i l i t y d i s t r i b u t i o n s ) 
which charac ter izes the i n f o r m a t i o n , I ( p ) , conveyed 
by p. 

The concept of a p o s s i b i l i t y d i s t r i b u t i o n is 
def ined as fo l l ows (Zadeh 1977). Let X be a v a r i 
able tak ing values in U, and l e t F be a fuzzy sub
set of U which is charac te r ized by a membership 
f u n c t i o n u F : U -> [0 ,1 ] , w i t h u F ( u ) , u € U , represent 
ing the grade of membership of u in F. Then the 
p r o p o s i t i o n "X is F" induces a p o s s i b i l i t y d i s t r i 
b u t i o n , Tl^, which is g iven by the p o s s i b i l i t y asso
c i a t i o n equat ion 
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where NEAR is a fuzzy r e l a t i o n which associates 
w i t h each p a i r o f c i t i e s ( c i t y l , c i t y 2 ) the degree 
to which they are near one another ; RESIDES is a 
r e l a t i o n which is p a r t i c u l a r i z e d by (a) ass ign ing 
the va lue John to the a t t r i b u t e sub jec t ; and (b) 
ass ign ing the p o s s i b i l i t y d i s t r i b u t i o n 
c i t y l N E A R [ c i t y 2 ■ Boston] to the a t t r i b u t e l o c a t i o n , 
in which NEAR[city2 ■ Boston] denotes a p a r t i c u l a r i -
za t i on of the r e l a t i o n NEAR w i t h c i t y 2 set equal to 
Boston, and c i t y N E A R [ c i t y 2 = Boston] denotes i t s 
p r o j e c t i o n on the domain o f the a t t r i b u t e c i t y l . 
T y p i c a l l y , an expression in PRUF conta ins names of 
r e l a t i o n s , names of a t t r i b u t e s , p a r t i c u l a r i z e d pos
s i b i l i t y d i s t r i b u t i o n s which are associated w i t h 
a t t r i b u t e s , and l abe ls o f t e s t s . In appearance, 
the s impler expressions in PRUF resemble those of 
the query language SQUARE and may i nvo l ve an a r b i 
t r a r y number of l e v e l s of n e s t i n g . 

PRUF has a v a r i e t y of f a c i l i t i e s f o r modeling 
the l o g i c a l o rgan i za t i on o f n a t u r a l languages. 
Among these a r e : a t t r i b u t e m o d i f i c a t i o n , t r u t h 
q u a l i f i c a t i o n , p r o b a b i l i t y q u a l i f i c a t i o n , p o s s i b i l 
i t y q u a l i f i c a t i o n , q u a n t i f i c a t i o n , p a r t i c u l a r i z a -
t i o n and composi t ion. I t s expressive power is con
s ide rab l y g rea ter than tha t of semantic networks or 
f i r s t order p red ica te c a l c u l u s , and by employing 
the concept of a p o s s i b i l i t y d i s t r i b u t i o n PRUF p r o 
v ides an e f f e c t i v e framework fo r dea l ing w i t h the 
imprec is ion of na tu ra l languages in a systematic 
f ash ion . 

The l o g i c under l y ing PRUF is a fuzzy l o g i c , FL, 
i n which the t r u t h - v a l u e s are l i n g u i s t i c , i . e . , are 
expressed as t r u e , qu i t e t r u e , very t r u e , more or 
less t r u e , e t c . , w i t h the base logic, f o r FL being 
Lukasiewicz1 s LAlephi l o g i c in which the t r u t h -
values are po in ts in the u n i t i n t e r v a l (Bellman & 
Zadeh 1976). In a d d i t i o n to the use of l i n g u i s t i c 
t r u t h - v a l u e s , PRUF al lows the use of l i n g u i s t i c 
q u a n t i f i e r s , e . g . , many, few, s e v e r a l , most, almost 
a l l , e t c . ; l i n g u i s t i c p r o b a b i l i t i e s expressed a s 
l i k e l y , very l i k e l y , more o r less l i k e l y , e t c . ; and 
l i n g u i s t i c p o s s i b i l i t i e s expressed as p o s s i b l e , 
q u i t e p o s s i b l e , s l i g h t l y p o s s i b l e , almost imposs i 
b l e , e t c . 

PRUF has on ly two basic r u l es of i n f e rence : 
(a) The p r o j e c t i o n r u l e , which asser ts tha t from an 
n-ary p o s s i b i l i t y d i s t r i b u t i o n IT(x-i X ) one can 
i n f e r by p r o j e c t i o n a marginal p o s s i b i l i t y d i s t r i 
bu t i on I I (X i 1 , . . . ,Xi i . ) where ( i ^ , . , . , i ^ ) is a subse
quence of tne index sequence ( l , . . . , n ) ; and (b) tha t 
from I t ( x i f . . . ,Xn) and I I ( X i l t . . . , X i j J one can i n f e r 
the i n t e r s e c t i o n o f II(X1 . . . X n ) w i t h the c y l i n 
d r i c a l extens ion o f I I ( x i 1 , . . . . X i u ) * * n combina
t i o n , these two r u l e s lead to the composi t ional 
r u l e o f in fe rence which inc ludes the c l a s s i c a l 
modus ponens as a spec ia l case. 
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