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1. In t roduc t ion . Let J(R) and G(R) r e s p e c t i v e l y denote the 
J acobson and Brown-McCoy r a d i c a l s of the r ing R and r e c a l l that 
R = G(R) if and only if R can not be h o m o m o r p h i c a l l y mapped onto 
a s i m p l e r ing with unity [1 , p . 120 ] . 

In g e n e r a l one knows that J(R) C G(R) [1 , p . 118], while t h e r e 
do ex i s t r i ngs R for which J(R) t G(R) ( see [1 , p . 120]). In this 
note we show the inequal i ty be tween J and G can be sharpened in 
the following way: T h e r e ex i s t s a r ing A with c e n t r e Z such that 
J(A) r\ Z ^ G(A) r\ Z . This is p e r h a p s a bi t s u r p r i s i n g s ince 
J(S) = G(S) whenever S is a commuta t i ve r ing [1 , p . 118]. 

Sas iada and Sul inski [3] showed by m e a n s of an example that 
the Jacobson r a d i c a l was not the upper r a d i c a l d e t e r m i n e d by the c l a s s 
of a l l s imp le p r i m i t i v e r i n g s , thus answer ing a ques t ion of K u r o s c h 
(see [1 , p . 113] for a d i s c u s s i o n of t h i s ) . It t u r n s out that our r ing 
A is a v e r y easy example to the s a m e effect. 

2 . The r ing A. Let D be a commuta t i ve r ing without d i v i s o r s 
of z e r o which is a l so Jacobson r a d i c a l [1 , p . 103]. Kaplansky has 
pointed out that t h e r e is a p r i m i t i v e r ing A whose c e n t r e is i s o m o r p h i c 
to D [2, po36] . To f o r m A, one imbeds D in i t s quot ient field F 
and then takes A to be the r ing of a l l infinite m a t r i c e s of the type 

M O . . . O 

L_o o I 

w h e r e d eD and M is an a r b i t r a r y finite s q u a r e m a t r i x with e n t r i e s 
f r o m F . The c e n t r e Z of A c o n s i s t s of the m a t r i c e s diag(d, . . . ) , 
hence is i s o m o r p h i c to D. 

*The r e s e a r c h of the f i r s t author was suppor ted by the Nat ional 
R e s e a r c h Council of Canada and the N. S . F . , while that of the second 
au thor was suppor ted by an H . R . MacMi l lan F a m i l y F e l l o w s h i p . 
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It i s easy to s ee that the s e t I of a l l m a t r i c e s of type (1) 
in which d = 0 is an idea l of A which is contained in eve ry n o n - z e r o 
idea l of A. 

F r o m the above o b s e r v a t i o n it follows that A = G(A). Indeed, 
cons ide r any h o m o m o r p h i c image A/K of A. If K = 0 then A/K 
is not s i m p l e . If K ^ 0 then K D I , whence each cose t of A /K 
is of the f o r m K + u, w h e r e 

O O 

O d 

O 0 

D . 

Since D is J acobson r a d i c a l , d has a q u a s i - i n v e r s e e and 

O O . . . O 

O e . . . 0 

O 0 

is a q u a s i - i n v e r s e of u . This i m p l i e s that A /K is J a c o b s o n r a d i c a l , 
and t h e r e f o r e has no uni ty . Hence A = G(A). 

Since A is p r i m i t i v e , J(A) = 0 and J(A) ^ Z = 0. But 
G(A) r\Z = A r\Z + 0. 

At the s a m e t ime we have shown tha t the p r i m i t i v e r ing A can 
not be h o m o m o r p h i c a l l y mapped onto a s i m p l e p r i m i t i v e r i n g . Thus 
J fi upper r a d i c a l d e t e r m i n e d by a l l s i m p l e p r i m i t i v e r i n g s . 
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