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Abstract
Let @ ={0,1,...,q — 1} be the alphabet of ¢ symbols and H(n, q) be the set of all g-ary
vectors © = (x1,%2,...,%,) over Q. The Hamming distance d(x,y) between points x =
(x1,22,...,2,) and y = (Y1, Y2, ..., Yn) from H(n,q) is equal to the number of coordinates

in which they differ.
We refer to a finite set C' C H(n,q) as a code. For a given function h(t) : [-1,1) —
(0, +00), we define the h-energy (or potential energy) of C' by

E(n,c;m::'i S b)),

C' z,y€C,z#y

A commonly arising problem is to minimize the potential energy provided the cardinality
|C| of C is fixed; that is, to determine E(n, M;h) := min{E(n,C;h) : |C| = M}, the
minimum possible h-energy of a code C' C H(n, q) of cardinality M.

Denote also by F(n,d; h) := min{E(n,C;h) : d(C) = d} and by G(n, d; h) := max{E(n,C;h) :

d(C) = d} the minimum/maximum possible h-energy of a code C C H(n, q) of fixed mini-

mum distance d, and by L(n, M, 7;h) := min{E(n,C;h) : |C| = M,C C H(n,q),C is 7-design}

and U(n, M,T;h) = max{E(n,C;h) : |C| = M,C C H(n,q),C is 7-design} the mini-
mum,/maximum possible h-energy of 7-designs in H(n, q) of M points.

We apply linear programming techniques for obtaining bounds for the above quantities.
Our bounds are universal in the sense they hold for a large class of potential functions and
allow unified treatment.
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