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ABSTRACT 

A simple u n i f i c a t i o n a lgor i thm fo r i n f i n i t e 
trees has been developed. The a lgor i thm is designed 
to work e f f i c i e n t l y under s t ruc tu re shar ing imple­
mentations of log ic programming languages, e . g . , 
Prolog (Warren [ 3 ] ) . A r e l a t i o n , ca l led " i s covered 
w i t h " , between two terms is introduced to terminate 
the a lgor i thm. The fundamental operat ions are to 
compute the f r o n t i e r set of two given terms and to 
tes t the r e l a t i o n between them. A terminat ion 
proof is shown. 

I INTRODUCTION 

The ob jec t ive of t h i s paper is to exp la in a 
p r a c t i c a l u n i f i c a t i o n a lgor i thm fo r i n f i n i t e t rees . 
In Colmerauer [ 2 ] , he presents i m p l i c i t l y two a lgo­
r i thms, a " t h e o r e t i c a l " and a " p r a c t i c a l " one. For 
any given two terms, the t heo re t i ca l a lgor i thm has 
to select the smaller one in view of l eng th . 
Although the p r a c t i c a l one avoids the t e s t , i t is 
not known to have guaranteed te rmina t ion . We found 
a r e l a t i o n which is ca l led " i s covered w i t h " and is 
able to play the same ro le as the "smal ler " r e l a ­
t i o n above. I t depends on only the f r o n t i e r 
( M a r t e l l i [1 ] ) of the two term given. This is a 
main d i f f e r e n t po in t from Colmerauer [ 2 ] . 

To describe our u n i f i c a t i o n model, we w i l l use 
a set of mul t i -equat ions to represent var iab le 
b ind ing in fo rmat ion . A conf igura t ion of the u n i ­
f i c a t i o n process is represented by an ordered pa i r 
of a l i s t of equations and a set of mul t i -equat ions . 
We view u n i f i c a t i o n processes as transformations 
between two con f igu ra t ions . 

Now, we w i l l b r i e f l y exp la in a key po in t of 
the a lgor i thm. Le t ' s imagine the fo l l ow ing s i t u a ­
t i o n : a current value of a var iab le v is a term b, 
and v * t is the current equat ion, where t is a non 
var iab le term. With t h i s s i t u a t i o n , we f i r s t tes t 
whether b " i s covered w i t h " t . I f t h i s i s not the 
case, we change it so that the new value of v w i l l 
be t . A l l other points of the a lgor i thm are usual . 

II BASIC DEFINITIONS 

D e f i n i t i o n . A con f igura t ion o f u n i f i c a t i o n is 
an ordered pa i r of the form (R, M), where R is a 
l i s t of equations of the form term-term, and M is a 
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