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Abstract

The unit groups of several group rings have been widely studied in the available research. In this
thesis, we describe the unit groups and normalized unit groups of two integral group rings over
dihedral groups. Morecover, we characterize the unit groups of some finite group algebras of all

possible groups of a specific order and the groups belonging to a certain class.

This study characterizes the unit groups U(ZDs) and U(ZD15). They can be both described as
semidirect products of a group G by a cyclic group of order 2. In turn, this group G is described
by using some sufficient conditions on the coefficients of the elements of the integral group ring.
The normalized unit groups are also presented for both the integral group rings. Additionally, we
derive some necessary conditions on a nontrivial normalized unit. Using our findings with certain
results from [30, 44], we obtain torsion free normal complements of both the dihedral groups in

their respective group of normalized units.

The description of U(F,G), where F, is a finite field of order ¢ = p* for some prime p, is quite
challenging whenever |G| = 0 in F,. These instances have been duly addressed in our work. The
structure of U(F3r Dg,,) is established for a dihedral group Dg,, of order 6n with n coprime to 3.
Furthermore, we describe the unit group of the group algebra Fs: (C3 x Dy,). There are six non-
isomorphic groups of order 42. The characterizations of the unit groups of F,D,s, F,(C7 x D),
F,(C5 x Dyy4) and F,Cys are derived. Moreover, we discuss the unit groups of semisimple group
algebras of remaining two groups C7 x Cg and Cy x (C7 x C3) of order 42 by configuring the

corresponding Wedderburn decomposition.
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Symbol

e QNN Z

Q} Q>/9\
Q
SN—

T o
IA

Meaning

Set of natural numbers

Set of integers

Set of integers upto modulo n
A group

Cardinality of the set X
Yoz, for X CG

zeX
Order of the element g in G

14+g+ ..+ g™ where o(g) =m

h=tgh, the conjugate of g by h
Conjugacy class of g in G

H is a subgroup of G

H is a normal subgroup of G
Index of H in G

Cyclic group of order n
Symmetric group of degree n
Alternating group of degree n
Dihedral group of order 2n

A ring with identity

Centre of R

Jacobson radical of R
Characteristic of R

Unit group of R
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List or SymsoLs

RG
A(G)
V(RG)
M(n,R)
GL(n, R)

Group ring of the group G over the ring R
Augmentation ideal of RG

Group of normalized units of RG

Ring of n x n matrices over R

General linear group of degree n over R
A field

Multiplicative group of F

Finite field with |F,| = ¢ = p*, for some prime p and a positive integer k
Multiplicative group of F,

a divides b

a does not divide b

Isomorphism

End of a proof





