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ON PO찌TERS OF RADICALS 

Richard Wiegand t 

[n a recen t paper [1] Yu-lee Lee defìned t he square :72 of the Jacobson 
radical :7 and proved that :72 is again a radical class . It is the purpose of 
t hi s brief note to prove that such an assert ion is true fo r all powers of all 
m dicals a nd to determine explicit ly the powers of radicals. 

lt i5 well known t hat the class L of a ll idempotent ri ngs is a rad ica l 
class . Let p be a radica l class and 

l = {A I(p( A ))k = A} 

for k = 2,3, 

The orem . For any m dical class p the class l is a m dical class, and it 
holds 

k . 2 p =p = pnL 

Proof (p(A ))k = A implies also p(A ) = A , and 50 l 드 p2 드 μ A 
stra ightforwa rd reasoning (or a verba t im quot a t ion fro m the proof of [1 ]) 
shows tha t the c1ass pk is homomorph icaJ ly closed . T hus, if A E pk then 
also A/A2 E pk a nd so 

A/ A2 = (p(A /A2)/ 드 (A/A2)k = 0 

Hence pk consists of idempotent rings which proves that pk 드 p n t. Con 
versely, if A E P n L t hen (p( A ))k = Ak = A , whence p n 1 드 pk for each 
k = 2,3, .... 
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Since the intersection of radical classes is again a radicaJ c1 ass, the 
proof is complete. 

Notice that the Theorem bolds true aJso for not necessarily associative 
rings (with the usual i마erpretation of the powers) 

A fe、、 conseq uences of the Theorem 
1) 1] 1. 드 p then p2 = i , and i] p 드 , then p2 = P 
2) 1] p contains a non-simiprime idempoteηt ηng， then p2 is not hered-

ttarp, because A e p n , = p2 and A contamwhence I a p2 

3) fj p and T a1"e mdical classes and A is an idem때l 
AET\ P 1μ애he1η! p' ￥ T'. ln par다tJκlCU빼l 
radiκca，떠1 rin맹1땅gl녕s no야t locαalJ씨싸Jy nil배1ψpo이te밍ntπt (cf. [띠2낀] P만ro떼o이매pos잉it씨tion 2껑2.5 and Example 
32.7), and since there exist simpJe primitive rings without unity element, 
for the Levitzki radical class L of all locally nilpotent rings and for the 
Brown• /vIcCoy radical class ç the relation 

ι2 C;; J2 c;; ç' 

holds 、，vhere J denotes the Jacobson radical cla.ss 
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