






Given a c o l l e c t i o n  of sets S = {S1,SZ;-*,S 1 ,  a b a s i s  B is d e f i n e d  n 

as a c o l l e c t i o n  of sets B = {B1, B2, - , B  1 such that  for each Si in S 
m 

there  exists a subse t  of R whose unian equals Si. The problem of finding 

a b a s i s  of  leas t  c a r d i n a l i t y  arises i n  several a p p l i c a t i o n s  [2 ,  41.  Rou and 

Wong [ 6 ]  show that  t h i s  problem can b e  e f f i c i e n t l y  reduced t o  the c l i q u e  cover 

, problem. 

! 
The purpose  of t h i s  n o t e  is to prove t h a t  t he  s e t  b a s i s  problem is 

NP-complete 13, 5 ,  c f . l ] ,  t h u s  providing evidence t h a t  there is no efficient 

algorithm which f i n d s  a minimum b a s i s  in all cases. Moreover, t h i s  p r o b l e m  

is NP-complete even w i t h  the r e s t r i c t i on  tha t  each of t h e  s e t s  Sf is of 

c a r d i n a l i t y  three or less. However, f o r  t e c h n i c a l  completeness,  w e  no te  

that if t h e  problem is restricted f u r t h e r  by r equ i r ing  t h e  St t o  be  of 

c a r d i n a l i t y  t w o  o r  l ess ,  then a m i n i m u m  b a s i s  can be found in a cornputation- 

i a l l y  straightforward manner. We assume t h e  reader is f a m i l i a r  with the 

rerminology concerning NP-complete  p rob lems ;  see [1, 51. 

For positive i n t e g e r  b ,  l e t  b-SET BASIS denote  t he  set  of p a i r s  I 

I , ( S ,  k) such t h a t  S is a co l l ec t ion  of sets S = I S  - m h , S  I w i t h  (1) 
1 ' n 

8Si 5 b f o r  1 6 i C n 9  k is an i n t e g e r ,  and S possesses a b a s i s  

6 = {B~,.*+,B I where m a k. 
rn 

L e t  NODE COVER deno te  the  set of pairs ( G ,  R )  such t h a t  G is an 

u n d i r e c t e d  g r a p h ,  R is an i n t e g e r ,  a n d  trhere i s  a subset  R of t h e  nodes 

o r  G such  t h a t  every edge of G is i n c i d e n t  w i t h  some node in R (i. e- , 

l? is a node cover of G), and  #R 5 8 .  -- 

Fact 151. NODE COVER is NP-complete. - 

'I) #S denotes  the c a r d i n a l i t y  of  the  se t  S. 










