
NOTES AND PROBLEMS NOTES ET PROBLEMES 

This d e p a r t m e n t w e l c o m e s s h o r t no tes and p r o b l e m s 
be l i eved to be new. C o n t r i b u t o r s should inc lude so lu t ions 
w h e r e known, o r background m a t e r i a l in c a s e the p r o b l e m i s 
u n s o l v e d . Send a l l c o m m u n i c a t i o n s concern ing th is d e p a r t m e n t 
to I . G . Connel l , D e p a r t m e n t of M a t h e m a t i c s , McGi l l U n i v e r s i t y , 
M o n t r e a l , P . Q. 

ON THE SET OF ZERO DIVISORS 
OF A TOPOLOGICAL RING 

Kwangi l Koh 

Le t R be a topologica l (Hausdorff) r ing such tha t for each 
a e R, aR and Ra a r e c losed s u b s e t s of R. We wi l l p r o v e that 
if the se t of n o n - t r i v i a l r i gh t (left) z e r o d i v i s o r s of R i s a 
n o n - e m p t y s e t and the s e t of a l l r i g h t (left) z e r o d i v i s o r s of R 
i s a c o m p a c t s u b s e t of R, then R i s a c o m p a c t r i n g . This 
t h e o r e m has an i n t e r e s t i n g c o r o l l a r y . Namely , if R i s a 
d i s c r e t e r i ng with a f ini te n u m b e r of n o n - t r i v i a l left or r i g h t 
z e r o d i v i s o r s then R i s a f ini te r ing (Refer [ l ] ) . 

T H E O R E M . L e t R be a topo log ica l r ing such tha t aR 
and Ra a r e c losed s u b s e t s of R for any a e R. If the s e t of 
n o n - t r i v i a l r i g h t (left) z e r o d i v i s o r s of R i s n o n - e m p t y and 
the se t of a l l r i g h t (left) z e r o d i v i s o r s i s c o m p a c t then R i s 
a c o m p a c t r i n g . 

Proof : L e t A be a n o n - e m p t y s e t of a l l n o n - t r i v i a l r i g h t 
z e r o d i v i s o r s of R ( i . e . , A = { 0 ^ x e R | r x = 0 for s o m e 
r 4 0 in R} ). Then for any a e A, aR C A U {0} . aR i s 
c o m p a c t s i n c e i t i s a c losed s u b s e t of the c o m p a c t se t 

A U {0} . L e t ( a ) r = { r e R | a r = 0} . Then ( a ) r i s a c losed 
s e t s ince the left m u l t i p l i c a t i o n by a i s a cont inuous funct ion 
and the s p a c e R i s a Hausdorff s p a c e . ( a ) r i s a c o m p a c t 
s e t s ince (a)r C A ( J {0} . Si nee aR i s h o m e o m o r p h i c to 

r r 
R / ( a ) , the quot ient s p a c e of R by (a) i s c o m p a c t . Thus 
R i s c o m p a c t by [2: (5 .25) THEOREM, p . 39] . 
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