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The purpose o f t h i s note is pedagogi
c a l . I t d iscusses how one can reduce the 
compu ta t i ona l cos t o f a p p l y i n g a se t o f 
o p e r a t o r s (or p r e d i c a t e s ) by b reak ing 
them up i n t o combinat ions of commonly 
o c c u r r i n g , s imp le r ones. Th i s can be 
thought of as a process of g e n e r a l i z a t i o n , 
in the sense t h a t the common, s imple oper 
a t o r s are more " g e n e r a l " than the 
o r i g i n a l , more complex ones. We are thus 
sugges t ing t h a t even when one has a p r i o r i 
knowledge o f a s p e c i a l i z e d na tu re ( i . e . , 
t h a t the complex o p e r a t o r s are a p p l i c 
ab le ) , i t may s t i l l be d e s i r a b l e to use 
g e n e r a l i z e d ope ra to r s i n o rde r t o reduce 
compu ta t i ona l c o s t . 

To i l l u s t r a t e t h i s i d e a , suppose 
t h a t we want to app ly a se t of p r e d i c a t e s 
P - , , . . . ,P to an i n p u t I , and suppose t h a t 
the cos t o f a p p l y i n g p r e d i c a t e P i i s (pro
p o r t i o n a l to ) the c a r d i n a l i t y o f i t s 
se t o f suppor t Thus the t o t a l 
cos t o f a p p l y i n g the P's i s 

For example, a p p l y i n g P. might 

i n v o l v e a temp la te -match ing p rocess , 
where P i is t r u e i f f . a p e r f e c t match to 
the temp la te i s found in I . Here I 
cou ld be an image, or a s t r i n g (where the 
" t e m p l a t e " i s the r i g h t - h a n d s ide o f a 
r u l e in a grammar), or a graph (where the 
" t e m p l a t e " is a subgraph) . In what 
f o l l o w s , we w i l l use the image/ templa te 
metaphor. 

Suppose now t h a t t h e r e e x i s t s a se t 
o f subtemplates Q j , ,Qm such t h a t , f o r 

a conca tena t i on of n. of 
X 1 

the The cos t of a p p l y i n g the 's 

suppo r t . I f we s t o r e the match p o s i t i o n s 
i n a new a r ray I 1 , then to t e s t f o r P . , 
we need on l y app ly a templa te of c a r d i n 
a l i t y n i t o I ' . Thus t e s t i n g f o r a l l the 

and the t o t a l cos t o f 
the two-s tep match ing process i s 

Under what c i rcumstances is the two-
s tep cos t l ess than the b r u t e - f o r c e cos t 

of a p p l y i n g the d i r e c t l y ? We 

c l a i m t h a t t h i s depends on the degree to 
wh ich the Q's " g e n e r a l i z e " the P's — 
i . e . , on how few Q's are needed to con 
s t r u c t a l l the P ' s . For conc re teness , 
suppose t h a t a l l the Q . ' s have the same 
suppor t s i z e | and t h a t each P. 
c o n s i s t s of the same number of 

Thus each P. has suppor t s i z e 

and the cos ts o f the b r u t e -
f o r c e and two -s tep approaches are n rs and 
mr+ns, r e s p e c t i v e l y . I f t h e r e are few 
Q ' s , they must be used r e p e a t e d l y , and we 
have m << ns (m=ns would mean t h a t each 
Q is used on l y once ) ; thus mr+ns w i l l be 
much sma l l e r than n r s . The fewer Q's we 
need, the g r e a t e r a sav ing mr+ns is over 
n r s . Thus the more we can g e n e r a l i z e the 
P ' s , the lower the compu ta t i ona l c o s t . 

Th is temp la te example i s c e r t a i n l y 
no t a u n i v e r s a l one. I t would be d e s i r 
ab le t o ex tend t h i s type o f a n a l y s i s t o 
o t he r s i t u a t i o n s . (On the advantages of 
h i e r a r c h i c a l matching i n the g raph / sub 
graph case see Barrow et a l . (1972) . ) 
However, our example does i l l u s t r a t e the 
idea t h a t i t may be advantageous to use 
g e n e r a l i z e d r a t h e r than s p e c i a l i z e d 
knowledge (see Zucker e t a l . ( 1975 ) ) , be 
cause t h i s can lead to sav ings in compu
t a t i o n a l c o s t . 
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