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Abstract

Idempotents and units in rings play a very important role in the study of
rings. Several classes of elements are defined using idempotents and units, for ex-
ample, clean elements, strongly clean elements, unit regular elements, Lie regular
elements,..., etc. Due to their importance, the idempotents and units generated
interest among several researchers and efforts have been made to compute idempo-
tents and unit groups of various rings. Kanwar, Leroy, and Matczuk have discussed
idempotents of polynomial rings and Laurent polynomial rings. Not much, however,
is known in the case of polynomial rings over matrix rings (equivalently, matrix rings
over polynomial rings). In this thesis, we give the idempotents of My(Z,[z]) for any
prime p, of My(Zy,[x]) for any odd prime p, and of My(Zsy[z]) for any prime p
greater than 3. We also prove that for any ring R, the unit group of M, (R][x]) is not
solvable. We also obtain the form of units in matrix rings My (Zs|x]) and My (Zs|x]).

It is worth observing that both matrix rings and polynomial rings are algebras
over the field (ring) associated with them. In 2005, Abrams and Aranda Pino ob-
served that matrix rings and Laurent polynomial rings over a field K can be realized
as algebras of certain graphs. In fact, for any (row-finite) directed graph F and a
field K, they introduced the idea of Leavitt path algebra L (FE). Ara, Moreno, and
Pardo also independently introduced the concept of Leavitt path algebras. These

Leavitt path algebras have been of interest to algebraists as well as analysts due
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to their connections with various algebraic structures. Several generalizations of
these algebras have also been studied in the last decade. On one hand, Abrams and
Aranda Pino generalized the concept to arbitrary graphs and on the other, Tom-
forde considered these algebras with the coefficients from a commutative unital ring
instead of a field. In this thesis, we continue the study of Leavitt path algebras with
coefficients from a commutative unital ring. Specifically, we study the basic ideals
and basic left (right) ideals of Leavitt path algebras Lr(FE) over a commutative
unital ring R. We show that for a finite acyclic graph E and a commutative unital
ring R, the Leavitt path algebra Lg(F) is a direct sum of minimal basic ideals. We
also discuss uniqueness theorems for Leavitt path algebras over commutative unital
rings. We also prove that the Leavitt path algebra Ly (F) over a commutative unital
ring R is non-degenerate if and only if R has no non-zero nilpotent elements, that
is, R is a (commutative) semiprime ring. Further, we give conditions under which
a basic left (right) ideal of Leavitt path algebra Lr(E) generated by a vertex is a
minimal basic left (right) ideal. We also show that if R has no non-zero nilpotent
elements then every minimal basic left ideal Lr(E)x of the Leavitt path algebra

Lgr(F) contains a vertex.
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