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In 1990, Cooper [6, 7] suggested to use Gröbner basis computation in
order to deduce error locator polynomials of cyclic codes.

Following his idea, Chen et al. [3, 4, 5] suggested a general algorithm to
pursue Cooper’s approach. The aim of the talk is to follow, on an illumi-
nating example, the arguments which, through a series of papers [8, 2, 9],
led to the following result:

Theorem 1. For each [n, k, d] binary cyclic code C with n odd, denoting
F the splitting field of xn − 1 over Z2, a proper Gröbner basis computation
allows to produce a polynomial L ∈ Z2[X, z], where X = (x1, . . . , xn−k)
which satisfies the following properties:

1. L(X, z) = zt + at−1(X)zt−1 + · · · + a0(X), with aj ∈ Z2[X], 0 ≤ j ≤
t− 1;

2. given a syndrome vector s = (s1, . . . , sn−k) ∈ (F)n−k corresponding to
an error with weight µ ≤ t, if we evaluate the X variables in s, then
the t roots of L(s, z) are the µ error locations plus zero counted with
multiplicity t− µ.

We illustrate the efficiency of this approach on the recent results dis-
cussed in [10] and we also discuss an alternative approach to the solution of
the Cooper problem proposed in [4, 1].
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