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Abstract. We generalize the notion of k-radical of Green’s [J-relation,
study the decompositions of semirings and investigate the semirings on which the
powers and transitive closures of k-radicals are distributive lattice congruences.

1. Introduction

The notion of semirings was introduced by Vandiver [6]. Initially, semi-
rings appeared in mathematics as the semiring of all ideals of a ring, the semi-
ring of all endomorphisms on a commutative semigroup, the positive cone in
ordered ring, etc. While studying the structure of semigroups, A. H. Clifford
[3] first introduced the semilattice decompositions of semigroups. The idea
consists of decomposing a given semigroup S into subsemigroups, through a
congruence 7 on S such that S/n is the greatest semilattice homomorphic
image of S and each n-class is a component subsemigroup.

In [1], the authors studied the structure of semirings, and the analogue
of semilattice decomposition was studied in semirings, whereby a descrip-
tion of the least distributive lattice congruence on a semiring S in SL™ was
provided. In [5], the authors introduced the notion of k-radical of Green’s
relation and studied the structure of semirings via the same. The authors, in
[2], continued the work and constructed the least distributive lattice congru-
ence on a semiring S in three different ways, and characterized the semirings
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