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A b s t r a c t 

Nonmonotonic l o g i c s are l o g i c s i n 
wh ich theorems can be i n v a l i d a t e d by new 
ax ioms. In t h i s paper we propose a genera l 
framework in wh ich a l a r g e c l a s s o f n o n 
monotonic l o g i c s can be s p e c i f i e d . 

0 . I n t r o d u c t i o n 

T r a d i t i o n a l l o g i c s are monotonic -
i . e . , theorems o f any t h e o r y be long t o 
the se t o f theorems o f any e x t e n s i o n o f 
the t h e o r y . I n human reason ing the s i t u a 
t i o n i s d i f f e r e n t : one 's knowledge o f t e n 
makes imposs ib le to i n f e r on t he pure 
l o g i c a l b a s i s , y e t some c o n c l u s i o n has to 
be drawn. Such a c o n c l u s i o n , c a l l e d b e -
l i e f i n A I t e r m i n o l o g y , can b e i n v a l i d a t e d 
when new l o g i c a l i n f o r m a t i o n i s added. I t 
means t h a t common sense reason ing v i o l a t e s 
t he p r i n c i p l e o f m o n o t o n i c i t y . 

A p o s s i b l e approach to t he prob lem o f 
f o r m a l i z a t i o n o f b e l i e f s i s t h a t o f 
McDermott and Doyle [ 3 J . They c o n s i d e r 
t he concept o f cons i s t ency as m o d a l i t y . 
U n f o r t u n a t e l y , t hey have n o l o g i c a l a x i 
oms and i n f e r e n c e r u l e s s p e c i f i c f o r t h a t 
n o t i o n . I n consequence, t h e i r nonmonotonic 
l o g i c i s t o o weak. 

McDermott [ 2] improves t he above l o g i c 
by supp l y i ng some axioms and i n f e r e n c e 
r u l e s . Th is e x t e n s i o n r e s u l t s i n nonmon
o t o n i c v e r s i o n s o f t h e t r a d i t i o n a l modal 
systems T, S4, and S5. U n f o r t u n a t e l y , t h e 
systems S4 and T a re t o o weak to cap tu re 
a l l p r o p e r t i e s o f t h e n o t i o n o f c o n s i s 
t e n c y , and h i s nonmonotonic v e r s i o n of S5 
t u r n s out t o be e q u i v a l e n t t o t h e monot-
on i c modal S5 l o g i c . 

In the f o l l o w i n g paper we propose a 
g e n e r a l framework in w h i c h , we t h i n k , a 
f o r m a l i z a t i o n o f b e l i e f s based on t h e n o 
t i o n o f c o n s i s t e n c y , can p r o p e r l y be han
d l e d . Our approach d i f f e r s f rom t h a t o f 
McDermott i n t h e way in which t h e n o t i o n 
o f nonmonotonic theorem i s s p e c i f i e d . 
Whi le bo th approaches make use of an a l 
geb ra i c o p e r a t o r f o r t h a t pu rpose , our 
o p e r a t o r i s more g e n e r a l . By means o f i t 
a l a r g e c l a s s o f nonmonotonic l o g i c s can 
be d e f i n e d . For each l o g i c a m o d e l - t h e o 
r e t i c semant ics i s g i ven and t he com
p le teness theorem i s s t a t e d . 

Proposing such a general approach we 
do not suggest tha t a l l of those log ics 
are of some importance. In f a c t , only 
very few of them are i n t e res t i ng . The 
problem of choosing such an idea l log ic 
is very complex. In t h i s paper we propose 
a so lu t ion to the problem for a spec i f i c 
class of theor ies . 

For the sake of s imp l i c i t y we work 
w i th in propos i t iona l language. I t should 
be, however, remarked that a l l resu l t s 
can eas i ly be generalized to the f i r s t -
order language, 

1. Language 

The language under considerat ion con
t a i n s : the set of proposi t ion l e t t e r s de
noted by p , q , p 1 , q 1 , . . ; the connectives 
^ (not) , > ( i f . . . then) ; the modal opera
t o r M ( i t i s consistent t h a t ) ; the brack
ets ( , ) . A formula is e i the r a propos i 
t i o n l e t t e r , an expression ( «α), where α 
is a formula, or an expression ( ΑCB ), 
where α and B are formulas. Other connec
t i v e s are defined as usual . The modal op
erator L ( i t is provable that ) is an ab
brev ia t ion fo r M α. The brackets can be 
omitted i f convenient. 



W. Lukaszewicz 353 



354 W. Lukaszewicz 


