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1. Introduction

Throughout this paper, let p be a prime and r a power of p. Let F,. denote the finite
field with r elements. An [n,k,d] linear code C over F, is a k-dimensional subspace
of F} with minimum Hamming distance d. We call an [n, k, d] linear code optimal if
its parameters meet a bound on linear codes and almost optimal if [n, k,d + 1] meets a
bound on linear codes. Let A; be the number of codewords with Hamming weight 7 in a
code C. The weight enumerator of C is defined by

1+Ax+---+A,z2".

The sequence (1, Ay, -+, Ay) is called the weight distribution of C. We can estimate
the error correcting capability and the probability of error detection from the weight
distribution of a code. Weight distributions were widely studied in [7,14,15,17,19,21].

Let D = {diy,ds,---,dn} C F,. Let T, denote the trace function from F, onto F,
throughout this paper. We define a p-ary linear code of length n by

Cp = {(Ty(xdy), Ty (2d2), -, Tr(xdy,)) : © € F,.}.

We call D the defining set of this code Cp. Note that different orderings of the elements
of D can produce different codes Cp, but these linear codes are permutation equivalent
and have the same weight distribution. Hence, we do not consider the ordering of the
elements in D. This construction was first introduced by Ding and Niederreiter in [5].
And it is generic in the sense that many classes of known codes [3,5,8,12] with a few
weights could be produced by selecting the defining set.

Two-weight linear codes are interesting in the area of coding theory and have been
studied intensively [1,3,4,8,9]. Two-weight codes are also closely related to objects in
different areas of mathematics such as strongly regular graphs, partial geometries, and
projective point-sets. Delsarte [10] was the first to study the connections between two-
weight codes, strongly regular graphs, and projective point-sets. A survey of this rela-
tionship was given later by Calderbank and Kantor [1]. Two-weight codes can also be
used to construct secret sharing schemes.

In this paper, we obtain two classes of two-weight binary or ternary linear codes. Our
constructions can produce two-weight codes with new parameters. In some cases, they
are optimal or almost optimal. They can also be used to construct secret sharing schemes.

In this correspondence, we use the following notations unless otherwise stated.

P prime number,

m positive integer such that ged(m,p) =1,

h positive integer which is no less than 2,

k the least integer such that p* = —1 (mod h),
T, trace function from I, onto IFp,

Re(z) real part of x,

Cp primitive p-th root of complex unity,
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