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In what follows we will consider integers n, q = 2n, and polynomials f ∈ Fq[x] of degree m. Kaisa Ny-
berg has de�ned in [1] the di�erential uniformity δ(f) of a polynomial f ∈ Fq[x] as the greatest number
of solutions of the set of equations f(x+ α) + f(x) = β where α and β belong to Fq with α non-zero.
When δ(f) = 2 the associated functions are called APN (Almost Perfectly Nonlinear): these functions
have been extensively studied as they o�er good resistance against di�erential attacks. Among them,
those which are APN over in�nitely many extensions of Fq have attracted special attention.

In the opposite direction, Felipe Voloch has proven in [3] that most polynomials f ∈ Fq[x] of degree
m ≡ 0 or 3 (mod 4) have di�erential uniformity equal to m − 1 or m − 2, the largest possible for
polynomials of degree m. Precisely, he proved that for a given integer m > 4 such that m ≡ 0 (mod 4)
(respectively m ≡ 3 (mod 4)), if δ0 = m− 2 (respectively δ0 = m− 1) then

lim
n→∞

]{f ∈ F2n [x] | deg(f) = m, δ(f) = δ0}
]{f ∈ F2n [x] | deg(f) = m}

= 1.

In [2], Yves Aubry, Fabien Herbaut and Felipe Voloch have improved this result for certain degrees.
They describe a set of speci�c degrees m such that for q su�ciently large, all polynomials f ∈ Fq[x] of
degree m have a maximal di�erential uniformity.

But the results of [2] require to consider a very speci�c condition on the degree m. Furthermore, the
methods only apply to odd degrees m. The aim of our work is to obtain results and to develop methods
that also apply for even degrees.
First we will discuss the case of some speci�c trinomials of degree m ≡ 0 (mod 4). Later we treat the
polynomials of degree 3.2k and 5.2k. Precisely we prove the following theorems:

Theorem 0.1. Let r ≥ 2 and m = 3.2r or m = 5.2r. For n su�ciently large and for all polynomials
f(x) =

∑m
k=0 am−kx

k ∈ F2n [x] such that a1 6= 0 the di�erential uniformity δ(f) is maximal, that is
δ(f) = m− 2.( And so f is not exceptional APN)
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