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We explicitly construct linear codes over F, with an approach based on work by
Hill [3] and Braun [2]. It is based on the following theorem which shows the equiv-
alence between the construction of codes with a prescribed minimum distance and
solving a linear system of equations with bounded integral solutions.

Theorem 1 Let 2 be a mazximal set of pairwise lineary independent vectors of IF’;
unequal to zero. Let My q = (M) be the |Q| % |Q| matriz whose rows resp. columns
correspond to the elements of ) and whose entry m, ., corresponding to the row v
and column w is defined to be

|1 if{v,w)=0
Mow = { 0 else.

Then there is an (n,k,d’, q)-code with minimum distance d' > d if and only if there
is a vector x € {0,...,n}% and a vector y € {0,...,n — d}| satisfying

Wl -n-(7) -
2) > wo=n,

where I is the identity matriz. |

Since for interesting parameters these Diophantine linear systems are quite big
and can not be solved by contemporary computer methods, we further reduce the
size of the system by restricting the search to codes with a prescribed group of
automorphisms, see also [1]. Then, in many cases the resulting systems can be
solved by algorithms for lattice point enumeration [4]. With this approach many
new optimal codes for Fy, ¢ € {2,3,5,7,8}, have been constructed.
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