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Abstract

Let F, be the finite field of characteristic p containing ¢ = p” ele-
ments. A polynomial f(x) € Fy[z] is called a permutation polynomial
of F, if the induced map f : F, — I, is one to one. The study of
permutation polynomials goes back to Hermite for I, and Dickson for
F,. The interest in permutation polynomials increased in part because
of their applications in cryptography and coding theory. Despite the
interest of numerous people in the subject, characterizing permuta-
tion polynomials and finding new families of permutation polynomials
remain open questions. We will introduce the permutation polynomi-
als over finite fields and talk about some cryptographical applications.
We will outline what is known about the permutation polynomials
and show some known families of permutation polynomials. This first
part of the talk is accessible to undergraduate students.

In the second part of this talk, we give some new results that I ob-
tained with my collaborator Prof. M. Ayad. Permutation monomials
are completely understood, however permutation binomials are not
well understood. we will prove in particular that if f(z) = az™ + =™
permutes F),, where n > m > 0 and a € F)*, then p — 1 < (d — 1)d,
where d = ged(n — m,p — 1), and that this bound of p in term of
d only, is sharp, which improve certain results of Masuda and Zieve,
Wan, and Turnwald. We show as well, that binomials of certain types



over IF, do not exist, and how to obtain in certain cases a new per-
mutation binomial over a subfield of F, from a permutation binomial
over Fg,.



