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Le t N = < N, +, .> be a (r ight) n e a r - r i n g with 1 (we say N i s 
a un i t a ry near - r ing)[^J and r e c a l l that a nea r - f i e ld is a un i t a ry 
n e a r - r i n g in which < N - {0} , . > i s a mul t ip l i ca t ive g roup . I n [ 2 ] } 

B e i d e l m a n c h a r a c t e r i z e s n e a r - f i e l d s as those un i t a ry n e a r - r i n g s 
without n o n - t r i v i a l N - s u b g r o u p s . We show that in the finite c a s e th is 
a b s e n c e of n o n - t r i v i a l N - s u b g r o u p s is equivalent to the absence of 
n o n - t r i v i a l left i d e a l s . 

LEMMA. A fini te un i t a ry n e a r - r i n g N is a nea r - f i e ld <=> N 
has no n o n - t r i v i a l left i d e a l s . 

Proof . If N has no n o n - t r i v i a l left i dea l s , then for each a e N, 
a ^ 0 , define a m a p p : N -*• Na by p (x) = xa . It i s eas i ly ver i f ied 

a a. 
that p i s an N - e p i m o r p h i s m and Ker p = (0). Hence N = Na and 

a a 
consequent ly N i s a n e a r - f i e l d . The c o n v e r s e is c lear . 

We now use the l e m m a to obtain a new c h a r a c t e r i z a t i o n of finite 
p r i m e f i e ld s . (This was obtained independent ly by Clay and Malone in 
[3]). 

THEOREM. N = < N, +, .> is a finite p r i m e field <=> N i_s 
a finite u n i t a r y n e a r - r i n g and <N, +> i s a s imp le g roup . 

Proof . If < N, +> is a s imp le group then N has no n o n - t r i v i a l 
left i dea l s and thus N is a finite n e a r - f i e l d . T h e r e f o r e < N, +> is an 
abe l ian p - g r o u p and consequent ly a cycl ic g roup . However , this 
i m p l i e s (see [-3]) that N i s a commuta t i ve r i n g . 

[ l ] See [1] and [2] for b a s i c defini t ions r e l a t i ve to n e a r - r i n g s . 
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