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ABSTRACT

The thesis deals with two main topics in the theory of finite fields, namely,
primitive polynomials and digit systems.

In 2003, Fitzgerald gave a characterization of primitive polynomials, among
irreducible polynomials over a finite field. The statement and the proof of
Fitzgerald’s result are interesting and appealing. Such characterization is determined
by the number of non-zero terms in a series representing a particular quotient
involving the polynomial to be characterized. Expanding out this quotient as power
series and equating the coefficients, we get a linear recurring sequence over a finite
field. The result follows by invoking upon certain known resulés about the number
of occurrences of periodic elements in such a sequence. In the first part of the
thesis, we establish another characterization of primitive polynomials based on a
modification of Fitzgerald’s method. Our proof reveals more truly, in contrast to
that of Fitzgerald, the underlying general structure since the quotient considered
is rational not integral and the subsequent recurrence is infinite. The desired
characterization is deduced principally on counting the number of occurrences of

certain periodic elements in the linear recurring sequence over a finite field.




in 2003, Scheicher and Thuswaldner presented a new digit system for
elements in a polynomial ring of two variables z,y, similar but generalizing the
one variable case. Scheicher and Thuswaldner gave a complete characterization of
those polynoinials p(z,y) which render finite and periodic y-adic expansions. The
second part of this thesis is a study of some algebraic and arithmetic properties of
Scheicher-Thuswaldner’s digit system. We determine of the bounds on the lengths
of elements with finite Scheicher-Thuswaldner’s expansion, and bounds on the
periods of elements with periodic expansions. A necessary and suflicient condition
for a periodic expansion to have a prescribed period is given, and an analysis on the
expangsion in the simplest case, where the Scheicher-Thuswaldner’s characterization

is violated, is investigated.
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