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Abstract. Our talk is devoted to the longstanding problem of APN permutation existence for
even number of variables. This problem is referred to as “the Big APN problem” and it is stated
as Problem 3.7 in [1]. Let us recall some definitions. Let F be a vectorial Boolean function from
Fn
2 to Fn

2 . For vectors a, b ∈ Fn
2 , where a 6= 0, consider the value

δ(a, b) =
∣∣{ x ∈ Fn

2

∣∣ F (x+ a) + F (x) = b}
∣∣.

Denote by ∆F the following value:

∆F = max
a6=0, b∈Fn

2

δ(a, b).

Then F is called differentially ∆F -uniform function. The smaller the parameter ∆F the
better the resistance of a cipher containing F as an S-box to differential cryptanalysis. For the
vectorial functions from Fn

2 to Fn
2 the minimal possible value of ∆F is equal to 2. In this case the

function F is called almost perfect nonlinear (APN). This notion was introduced by K. Nyberg
in [3]. The vectorial Boolean function F

′
j from Fn

2 to Fn−1
2 is called an (n − 1)-subfunction of

function F = (f1, . . . , fn) if F
′
j = (f1, . . . , fj−1, fj+1, . . . , fn) for some j ∈ {1, . . . , n}.

At BFA-2017 an algorithm for searching 2-to-1 APN functions that are potentially EA-
equivalent to permutations was presented [2]. That algorithm based upon constructing of special
symbol sequences that are called admissible. In this work we considered 2-to-1 functions that are
isomorphic to (n−1)-subfunctions of APN permutations and studied their differential properties.
We proved that any such 2-to-1 function is differentially 4-uniform and its vector of values has
a structure of an admissble sequence. Therefore, corresponding (n− 1)-subfunction of an APN
permutation can be derived by that algorithm as well. We can check all possible coordinate
Boolean functions f such that the bijective function constructed from derived (n−1)-subfunction
and this function is APN. So, this fact allows us to search for new APN permutations.
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