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Abstract

The aim of the thesis is to study the unit group of rings and group rings. We focus
mainly on the generators and presentations of linear groups. An element a of a ring
R is said to be umnit regular if @ = aua for some unit v in R. Equivalently, a is
unit regular if and only if a = eu for some idempotent e and some unit v in R. An
element a € R is called clean if a = e + w for some idempotent e and some unit u in
R. Here, we introduce the concept of Lie regular elements. An element a of a ring
R is said to be a Lie regular if a = [e, u] = eu — ue, where e is an idempotent in R
and u is a unit of R. Further, a unit in R is said to be Lie regular unit if it is Lie
regular as an element of R. In this thesis, we study Lie regular units and show the
existence of Lie regular elements and Lie regular units in 2 x 2 matrix rings. Also,
we have shown that any Lie regular element in M,(R), where R is a commutative
domain in which 2 is invertible and in the group algebra KD, of infinite dihedral
group over a field of characteristic not equal to 2, can be expressed as [uy, u3], where
u; and uy are units. We obtain Lie regular units as generators of linear groups
GL(2,Zy), GL(2,Za»), GL(2,Zy), GL(2, Zoy ), GL(2, Z3p» ) and GL(2, Zs,» ), where
p is any odd prime. Presentations of linear groups GL(2,Z4), GL(2,Zs). GL(2.Zs),
GL(2,Zy), GL(2,Z10), GL(2,Z13), GL(2,Z44), GL(2,Z15), GL(2,Za). GL(2. Zys),
GL(2,Z), GL(2,Z9) and GL(2,Z3,) are also given in terms of Lie regular units

as generators.
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iv ABSTRACT

We have studied circulant matrices, their properties and equivalent results to ob-
tain the structure of the unit group of integral group rings. We have given a complete
characterization of the unit groups U(Cr3(F,)), U(Crs(F,r)) and U(Cr5(Z,)).

Further, we have obtained presentations of the unit groups U(Z,Qs) and U(Z,Dg).
We have described a complete characterization of the unit group U(Z,Q)s). We have
given a matrix representation for the group algebra R(C, x D). In particular, we

have shown that U(Zy(Cy x D)) is not finitely generated.
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