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

A cons ide rab le amount of r ecen t work 
in theorem-prov ing has been concerned 
w i t h methods f o r i n c r e a s i n g the power o f 
i n f e rences which can be made in s p e c i a l 
cases. Th is appears to be in response to 
the widespread r e c o g n i t i o n t h a t gene ra l 
purpose theorem p r o v e r s , p a r t i c u l a r l y 
those us ing r e s o l u t i o n [10] as t h e i r 
i n f e r e n c e r u l e , have extreme d i f f i c u l t y 
w i t h p a r t i c u l a r aspects o f p r o o f s f o r 
which t he re are f a i r l y e f f e c t i v e a l g o ­
r i t h m s and h e u r i s t i c s . Oustanding exam­
p les are e q u a l i t y , c o m m u t a t i v i t y , and 
a s s o c i a t i v i t y . I t i s g e n e r a l l y recog ­
n i zed t h a t such p r o p e r t i e s are more 
e f f i c i e n t l y d e a l t w i t h i f they are some­
how ' b u i l t in ' ; to the theorem p r o v e r , 
r a t h e r than p r o v i c e d i n the form o f 
axioms. There i s , however, an under­
s tandab le r e l u c t a n c e t o des t roy genera l -
i t y or completeness by ad hoc mechanisms. 

The usua l approach has been to search 
f o r methods of r e p l a c i n g an axiom or a 
se t o f axioms w i t h an i n f e r e n c e r u l e . 
Th is has r e s u l t e d in a number of sugges t ­
ed methods f o r t r e a t i n g e q u a l i t y [ 1 , 2 , 5 , 
6 , 7 , 8 , 1 1 , 1 2 ] , a s s o c i a t i v i t y and commuta­
t i v i t y [ 1 , 4 , 1 5 ] , and o the r p r o p e r t i e s 
[ 1 4 , 1 6 ] . One of the problems w i t h 
e q u a l i t y i s t h a t p rov ing two terms equal 
i s in gene ra l as d i f f i c u l t as p r o v i n g an 
a r b i t r a r y theorem — e q u a l i t y i s undec id -
a b l e , and any theorem can be expressed 
us ing j u s t the e q u a l i t y p r e d i c a t e . 
A s s o c i a t i v i t y i s no t a s d i f f i c u l t , bu t 
the f a c t t h a t t h e r e are an i n f i n i t e num­
ber o f ways o f u n i f y i n g terms i n v o l v i n g 
a s s o c i a t i v e f u n c t i o n s g ives r i s e t o 
s i g n i f i c a n t p rob lems. 

Recent ly we have been l o o k i n g at a 
method o f i n c o r p o r a t i n g axioms i n t o 
i n f e r e n c e r u l e s which approaches t h i s 
problem in a d i f f e r e n t way. The idea is 
to s p l i t an u n s a t i s f i a b l e se t S o f 
c lauses i n t o two d i s j o i n t subse ts , say U 
and S-U, and to use a theorem prover 
work ing on c lauses of U to generate 
i n f e r e n c e r u l e s which are a p p l i c a b l e t o 
c lauses o f S-U. I f these i n f e r e n c e r u l e s 
are generated on demand, t h i s method is 
no t n e c e s s a r i l y r e s t r i c t e d to va lues o f U 
f o r which an equ iva len t , f i n i t e se t o f 

i n f e r e n c e r u l e s are known. I n t h i s paper 
we d iscuss a s imp le i n f e r e n c e r u l e c a l l e d 
U - g e n e r a l i z e d - r e s o l u t i o n which is com-
p l e t e f o r any subset U of S. 

Th is approach grew ou t of some d i s c u s ­
s ions w i t h David Yarmush and Norman Rubin 
concern ing the problem o f e q u a l i t y . I t 
was suggested t h a t an a p p r o p r i a t e gene ra l ­
i z a t i o n o f r e s o l u t i o n t o dea l w i t h e q u a l i -
i t y c o n s i s t e d o f g e n e r a l i z i n g the 
u n i f i c a t i o n procedure s o t h a t l i t e r a l s 
cou ld be u n i f i e d i f they had the same 
p r e d i c a t e and a s u b s t i t u t i o n cou ld be 
found which would make the arguments 
e q u a l , r a t h e r than i d e n t i c a l . Since 
e q u a l i t y i s i n gene ra l undec idab le , such 
a procedure would r e q u i r e the use of a 
theorem-prover w i t h i n the u n i f i c a t i o n 
p rocedure . We d i scuss t h i s approach to 
e q u a l i t y , which we c a l l U - e q u a l i t y - g e n e r -
a l i z e d r e s o l u t i o n , i n Sec t i on 2 . The 
more gene ra l approach, which we c a l l 
U-genera l i zed r e s o l u t i o n and which g i ves 
a framework f o r d e a l i n g w i t h p r o p e r t i e s 
o ther than e q u a l i t y , i s t r e a t e d i n Sec­
t i o n 3 . 

2 - U - E q u a l i t y - g e n e r a l i z e d R e s o l u t i o n 

Given two c lauses ( w r i t t e n as se ts of 
l i t e r a l s ) 
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