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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 pi・esentations of linear groups. An element a of a i・ing 

R is said t'o be unit iでguiar if a=aてi,a for sorne unit てL ifl R. Equivalently. a is 

unit regular if and only if a=eu foi、 sorne idempotent e and1 some unit u in R. An 

element a E R is called clean if a=e+1. for sorne 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 一 ue. where e is an idempotent in R 

and ?J. is a unit of R. Further. a unit in R is said to be Lie regular unit if it is Lie 

regn lai・as an element of R. In this thesis, we study Lie regulal・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 J 石（R):where R is a comim〕utative 

domain in which 2 is invertible and in time gi・oup algebra KD叫 of inffinite dihedral 

grout〕over a fleld of characteristic not equal to 2, can be expressed as [v1,712],wh」ere 

'a] and v,2 aiで mmits. V'厄 obtain Lie regulai・ units as generators of linear groups 

GL(2. Z1>), CL(2. Z2・・）:GL(2，ろv),GL(2. Z2p・・） ,GL(2,Z3 ・・） and GL(2. Z51，・・） ,wh、ei・e 

p is any odd 1)rilne. Pi・esentations of linear gi・oups GL(2. Z4),GL(2:Z6):GL(2. Z8), 

CL(2,Z9), CL(2,Z10),GL(2, Z12),GL(2, Z14):GL(2, Z15), GL(2, Z22):GL(2. Z25), 

CL(2, Z26):GL(2. Z27) and GL(2. Z34) are also given in ternms of Lie regular units 

as generators. 
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ABSTRACT 

v兆 h卿e studied cii・culant matrices, their properties and equiぬlent results to ob- 

tain the structure of the unit group of integral group rings. We have given a complete 

characterization of the unit groups tl(C？・3（ろk)),U(C？・4cF;）り） and U(C？・。(Zr)）・ 

Further, we have obtained presentations of the unit groups tI(Z2Q8) and U(Z2D8). 

We have described a complete characterization of the unit group 7(ZPQ8). We have 

given a matrix representation foi・the group algebra R(C2 x Doo). In pai・ticulai , we 

have shown that U(Z2(C2 x D叫 )) is not ffinitely generated. 
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