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Let g be a prime power, and [F be the finite field with g elements. Let m, n, r be positive inte-
gers. A polynomial of the form L(Z) = Y7, a;.Z¢ € Fn[Z] is called a linearized polynomial. This
type of polynomials is particularly important in coding theory, specifically for the theory of rank-
metric codes, where they are used to construct a fundamental family of maximum rank-distance
(MRD) codes, called Gabidulin codes. Linearized polynomials are also deeply connected to Drinfeld
module’s theory and recently, as shown in [1], such connection has been used to construct a new
infinite family of optimal rank-metric codes with rank-locality, improving some previous param-
eters and divisibility conditions present in the construction of [3]. Therefore, it comes natural to
investigate properties of linearized polynomials in more depth and in terms of Drinfeld modules.
An obvious property is that each linearized polynomial can be seen as an [F;-linear map, and so
it makes sense to talk about the characteristic polynomial of a linearized polynomial. In this talk,
we show how the theory of Drinfeld modules, together with the theory of linear recurrence se-

quences, can be used to compute the characteristic polynomial C&") of the [F-linear map associated
to a linearized polynomial L € F,»[Z] acting on an extension Fm of Fgn. Then, we provide a new

algorithm to compute " and we show that its running time is O(nlog®(n)) in terms of F, op-
erations. This means that, when n > 0, our algorithm outperforms any other standard algorithm
known in literature, since they instead have a running time of O(n®log(n)) where 2 < w < 3 (see

for example [4] ??).

This is a joint work with Giacomo Micheli and Shujun Zhao.
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