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Abstract. An algorithm for computing the weight distribution of a linear [n, k] code
over a finite field Fq is developed. The codes are represented by their characteristic
vector with respect to a given generator matrix and a generator matrix of the k-
dimensional simplex code Sk.

We propose an algorithm for computing the weight distribution without listing all code-
words. The linear codes here are represented by their characteristic vector χ. We obtain a
vector whose coordinates are all non-zero weights in the code, by multiplying a special (re-
cursively constructed) integer matrix by χT. The complexity for this multiplication is O(kqk),
where k is the dimension of the considered code. The multiplication can be realized by a but-
terfly algorithm which is very fast in a parallel realization. The proposed algorithm is effective
especially for codes with large length.

In the binary case, our approach is related to the Walsh-Hadamard transform, and so one
can compute the weight distribution by using algorithms for fast Walsh transform which are
easy for implementation. For codes over prime field with p > 2 elements we use an integer

matrix of size θ(p, k) × θ(p, k) where θ(p, k) = pk−1
p−1

. The weight distribution in this case can

also be obtained by applying the generalized Walsh transform but then one has to use a pk×pk

matrix. For codes over composite fields with q = pm, m > 1, elements we use the trace map
and take their images over the prime field Fp.

We implemented the presented algorithm in a C/C++ program without special optimiza-
tions. Input data were randomly generated linear codes with lengths 300, 3000, 30000 and
different dimensions over finite fields with 2, 3, 4, 5, and 7 elements. The results of our exper-
iments show that the presented approach is faster for codes with large length. For example,
calculating the weight distribution of codes with length 30000 with the presented algorithm is
between 4 and 100 times faster (depending on the field) than the same calculation with the
Magma software system.
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