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Abstract

This thesis is a study of unit groups of rings and group rings. We concentrate on
generators and presentations of General linear groups. For every n > 1, we find a
set of generators of GL(2,Z,) in terms of Lie regular units, which is a generalization
of the work done by Sharma et al.. Further, we obtain presentations for GL(2, Zx)
and GL(2,Zy) ¥ k > 1.

For any finite field [F,, we obtain generators of GL(2,F,), and presentations for
GL(2,Fyn), GL(2,F,n) ¥V n > 1, in terms of Lie regular units.

We show that Lie regular elements also exist in M(4, R), where M(4, R) is the
ring of 4 X 4 matrices over a commutative ring R with unity. We also show that
these elements generate GL(4,Z,) ¥V n > 1. We extend the result of existence of Lie
regular elements to M(2n, R) for n > 2.

In this thesis, we also study about units in some group algebras. For this discussion,
we compute the Wedderburn decomposition of Jél?Fq—q%) for a group G, and a finite
field IF,. More precisely, we discuss units of the group algebra F,SL(2,Z3), where
[F, denotes a finite field of characteristic p, having g elements. We also discuss units
of group algebra F,G for all non-abelian groups of order 24 over a finite field F, of

characteristic 2 with ¢ = 2* elements.
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In the following notations, X is a set, G is a group, R is a ring and F is a field.

Also p, q, s,l,n denote positive integers.

Symbol

Meaning

for all

belongs to

subset or equal

proper subset

union, intersection

the set of natural numbers
the set of rational numbers
the set of real numbers
the set of integers

the ring of integrs modulo n

x1



xi1i

LIST OF SYMBOLS

R®S
ker f

Meaning

Euler’s totient functon

the ring of all n x n matrices over R
General linear group of degree n over R
Special linear group of degree n over R
n X n identity matrix

characteristic of the field F

finite field of characteristic p with ¢ elements
F,\{0}

end of a proof

p does not divide n

cardinality of the set X

order of the group G

H is a subgroup of G

direct product of G and H

is isomorphic to

is congruent to

direct sum of rings R and S

kernel of the homomorphism f

direct product

product of integers and also product of matrices
quotient of G by H
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unit group of R

center of R
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