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Fibonacci polynomials were first studied in 1833 by Eugene Charles Catalan. Since then, Fi-
bonacci polynomials have been extensively studied by many for their general and arithmetic
properties.

Fibonacci polynomials are defined by the recurrence relation f0(x) = 0, f1(x) = 1, and

fn(x) = xfn−1(x) + fn−2(x), for n ≥ 2.

Let p be a prime. Then the finite prime field with characteristic p is Zp = {0, 1, 2, . . . , p − 1}.
We denote Zp by Fp.

Let me first give you an example of a permutation polynomial of F5 = {0, 1, 2, 3, 4}. Consider
the polynomial g(x) = x3 + 1 and evaluate it at each element in F5. Then in characteristic 5 we
have

g(0) = 1, g(1) = 2, g(2) = 4, g(3) = 3, g(4) = 0.

Note that the associated mapping x 7→ g(x) from F5 to F5 is a permutation of F5, i.e. g(x) is a
permutation polynomial of F5.

Now let Fpe be the finite field with pe elements. I will explain how to construct Fpe from the
finite prime field Fp (I promise). A polynomial f ∈ Fpe [x] is called a permutation polynomial of
Fpe if the associated mapping x 7→ f(x) from Fpe to Fpe is a permutation of Fpe . Permutation
polynomials over finite fields have important applications in coding theory, cryptography, finite
geometry, combinatorics and computer science, among other fields.

In this talk, I will present the permutation polynomials over finite fields arising from Fibonacci
polynomials.
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