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This research is essentially an investigation into lower radical type construction and
the consequences thereof. Dealing primarily in associative rings, the aim of this
thesis is to construct—and investigate—a generalized lower radical type construction
that encapsulates McDougall’s base radical class construction [1] and Stewart’s strict
radical class construction [3].
Beginning with some preliminary results and a brief account of the lower radical
(type) constructions in associative rings, we develop the basic concepts and notations
used throughout the investigation. After determining a number of substructures
suitable for use in our lower radical type construction (a ρ-radical class), we go on
to examine some of the similarities, differences and properties of the ρ-radical class
relative to those of the existing constructions.
In the lattice of all radical classes, we focus on the connections that both the
base and strict radical constructions have respectively to two specific ρ-radical
constructions. Moreover, we determine that all such ρ-radicals are contained in
nontrivial radical classes, and subsequently position these against the so called
concrete radicals in the lattice of all radical classes. We also demonstrate that the
structure of a lattice of ρ-radical classes is partially dependent on the generating class,
and thus not fixed in terms of construction.
In considering the dual construction to the ρ-radical class, we learn that unlike the
ρ-radical construction always generating a radical class, the dual construction need
not always generate a semisimple class. We consider some of the cases in which
the dual is semisimple, and give a sufficient condition to determine the ρ-properties
that do generate a ρ-semisimple class. Whilst on the subject of semisimple classes,
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we generalize the notion of the strongly R-semisimple ring, and explore when a class
of such rings is a radical class.
The thesis concludes by generalizing the ρ-radical construction to suit any arbitrary
category of group-based structures (GS-category) [2]. In doing so we validate the ρradical construction in structures such as groups, near-rings, nonassociative rings, any
variety of rings or algebras, (Hausdorff ) topological groups and rings, and vector value
spaces to name just a few. This has certainly opened the door for further investigation,
in these and possibly other branches of mathematics.
The simplicity and flexibility of the theory developed in this research provides an
accessibility that may have wider applications in algebra.
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