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ABSTRACT

For arbitrary rings R; let Fr(R)�fa � R ½½fa; bg2½53 for all b � Rg; and let Fr�(R)�
fa � R½ for each b � R; either [a; b]�0 or a2�b2g: We study the properties of these

sets for large classes of rings, and we provide sufficient conditions for these sets to

coincide with the centre. Several examples are given.

1. Introduction

In [1] and [2] we proved commutativity of rings R with 1 such that for each a; b � R;
½fa; bg2½� ½fa2; ab; ba; b2g½53: Localising the setwise commutativity condition in this

theorem, we obtain certain centre-like subsets that frequently coincide with the

centre. We study various properties of these subsets and establish some sufficient

conditions for them to be equal to the centre.

Throughout the paper, R will denote a ring with centre Z�Z(R); and N

will denote the set of nilpotent elements of R: As usual, the symbol [x; y] will denote

the commutator xy�yx; and for each subset S of R; C(S) will be the centraliser of

S in R; and Al(S) and A(S) will be the left and two-sided annihilators of S;
respectively.

2. Freiman centres

Our work in this section, which extends ring-theoretic results in [1] and [2], has roots

in a group-theoretic paper of Freiman [3].

We define the Freiman centre Fr(R) and the restricted Freiman centre Fr�(R) by

Fr(R)�fa � R ½½fa; bg2½53 for all b � Rg
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