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Abstract

We study those (N,M)-functions F which map at least one n-dimensional
affine subspace A ⊆ FN

2 to (a subset of) an m-dimensional affine subspace
A′ ⊆ FN

2 . This leads to (n,m)-functions FA. We study the cryptographic
properties of FA by means of the ones of F . We then focus on the case
M = N = m + 1 = n + 1, resulting in F(x) = ψ(G(x)) (or ψ(G(x)) + x)
where ψ is a linear function with a kernel of dimension 1. We are interested
in the case where G is almost perfect nonlinear (APN). We say that G has
the strong D-property if GA has the D-property [1] for all affine hyperplanes A
whose contrary allows the APNness of FA. We study the strong D-property
for crooked functions and we prove that the Gold APN function has the strong
D-property in large dimension. Then we give a partial result on the Dobbertin
APN function. We then consider the case where FA and G are permutations.
We prove that some of the known families [2, 3] of 4-uniform permutations
corresponding to this framework are not APN in even dimension.
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