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Abstract

A group G is said to have finite weight if G is normally generated by a finite subset,
i.e., G = (X)n = the normal closure of X in G, for some finite subset X of G. The
weight w(G) = n < oo if n is the least positive integer such that G = (X )y where X
has n distinct elements. P. Kutzko (1976) proved that if G is a group of finite weight
and the lattice of normal subgroups of G contained in the commutator sdbgmup G’
satisfies thé minimum condition then w(G) = w(G/G'). Thus w(G) = w(G/G") for
any finite group G. A. H. Rhemtulla (1981) carried this study further. It follows
that if G is a solvable group of finite weight then w(G) = w(G/G").

We have studied groups for which conditions of finite weight and finitely gener-
ated are equivalent. More classes of groups have been found out for which w(G) =
w(G/G"). We have proved that nilpotent groups of finite weight are finitely gener-
ated. Further it is shown that nilpotent groups of weight 1 are cyclic. An example
of a solvable group of finite weight is constructed which is not finitely generated.
For an FC group G of finite weight it is shown that w(G) = w(G/G") and also that
G is finitely generated. For solvable by FC groups of finite weight and for finitely
generated FC-nilpotent groups it is proved that w(G) = w(G/G"). Further, for any

group A and a non torsion group B of finite weight such that the set of all torsion
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elements of B form a subgroup, it is shown that in case of unrestricted wreath prod-
uct w(A Wr B) = w(B). The weight of linear groups GL, (K ), UT,(K) and T, (K),
for any field K have been computed. Also weight of all p-groups of order p™, n < 5,
p an odd prime are obtained. The weight of all groups of order up to 100 have been
tabulated.

For the dihedral group Dy, of order 2n, we completely characterize the bicyclic
units in the integral group ring ZD,, for all n. We prove that the index of the
subgroup generated by all bicyclic units in the unit group U(ZDs,) is infinite except
when n = 3,4 and 6. We compute this index when n = 3,4 and 6. We determine
the number of distinct Bass cyclic units up to inverses in ZD,, and ZDy,, for any
odd prime p. We aim to give a characterization of U;(Z D) that highlights the role
of bicyclic units. Further we study the relationship between weight of certain groups

and the unit groups of integral group ring.



Contents

1 Introduction
2 Weight of a Group

3 Weight of Some Special Classes of Groups
3.1 Weight of linear groups . . . . . . ... ... ... ... ... ... ..
3.2 Finite p-groups . . . . . . . .. . ...
3.3 Weight of groups of order up to 100 . . . . . . . ... ... ...

4 Bicyclic and Bass Cyclic Units in ZD,,
4.1 Bicyclic Units . . . . . . ... .
4.2 Bass Cyclic Units . . . . . . . . . . ... . ...

5 Unit Group of ZDq
6 Weight and Unit Group of Group Rings
Appendix

Notations

vii

17
17
20
25

67
68
71

77

83

91

95



Vit CONTENTS

Bibliography 99

Bio-data 103



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11

