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Left H-rings Whose Radicals Are Not Periodic"
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An associative ring (algebra) in which every subring (subalgebra) is
a left ideal is called a left H-ring (left H-algebra). In (3]}, left H al-
gebras are charcterized and the problem to characterize left H-rings is
proposed. In this paper, we characterize left H-rings whose radicals are
not periodic.

Let R and R’ be two rings. If R is isomorphic to R’ we write R=R’ .
The direct sum of R and R’ is denoted by R ER’. The direct sum of the
The additive groups of R and R’ is denoted by R+R’. If the additive
group of R is periodic we call R a periodic ring. For x¢R, the additive
subgroup of R generated by x is denoted by {x} and its order is denoted
by o(x).

The result of this paper is the foilowing.

Theorem. Suppose R is a ring and its nil radical is not a nonzero pe
periodic ring. Then R is a left H-ring if and only if one of the following
conditions holds.

(1) R:p%@}:piwhere FP,» is the prime field of order p, and I is a set

of some primes.

(2) R={r,} where o(ry) =20, rZ=pr,, n is a nonzero integer,

(3) R=R, & ZIEBFP'_ where R, ={r,}, o(ry) =00, ri=nr,, n+0is an in-
p €
teger. F, is the prime field of order p, and I is a set of some primes
which divides »n.

(4) R :quq,- where each qu is an ideal of R and Rq,qu_: 0 for g, #q,
and J is a set of some primes. Let Nq_ be the annihilator of Rq s
i 7
Rq‘ satisfies one of the following conditions,
(a) R, = qu_;

(b) Rq/: {a} +quwhere q;a, azeNq/ and o(a’)=q;;

then each

(c) Rq/:- la, b}+Nq/ where g;a, q,b, azequ, o(a’)=g,and there are i
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only small ¢,, ¢, and big b, b,, as shown in (5), but also small a,, a, D, ,

D,, B,, B} and big B, B, can ensure the global stability.
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(from 106 ) »
integers n, m, m' such that b2=na?, ab=ma*, ba=m' a* and for which the

,congruence equation X’+ (m+m Y)X+n=0 (mod 4;) has no integer solution
X.

(5) R=PEK where P= ZEEFP.- satisfies (1) and K= ZIqusatisfies
PieI q,¢€ /

i

(4).

(6) R=K+R, where K= ZRq. satisfies (4 ) and R, ={r,}, o(r,)=co,
9, ;

ri=nry, for n#0. For each element x of K, xry=0, regx=nx.

(7) R=K+A, where K= ) Rg satisfies (4) and A=R @& ) &F, sati

q,¢el rel !
sfies (3), R, ={r,}, o(ry) =00, ri =nr,, For each x¢K, ryx=nx, and for

each xecK, acA, be Z@Fp: xa=0 , bx=0.
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