
Linear codes meeting the Griesmer bound

L. Storme
Ghent University, Department of Pure Mathematics and Computer

Algebra, Krijgslaan 281-S22, 9000 Ghent, Belgium
(ls@cage.ugent.be, http://cage.ugent.be/∼ls)

Abstract

A linear [n, k, d]-code C is a k-dimensional subspace of the vector space
V (n, q) of dimension n over the finite field Fq of order q. The vectors of
C are called the codewords of C. The parameter d is called the minimum

distance of the linear [n, k, d]-code C.
The Griesmer bound [4, 9] states that for a linear [n, k, d]-code over Fq,

the length n satisfies

n ≥
k−1
∑

i=0

⌈

d

qi

⌉

= gq(k, d).

Here, dxe denotes the smallest integer greater than or equal to x.
The question arises whether there exist linear [gq(k, d), k, d]-codes over

Fq, for given values of k, d and q. This is known to be possible if d is larger
than some value f(k, q). For instance, it is possible to construct linear
codes meeting the Griesmer bound, using the construction of Belov et al.

[1]. The construction of Belov et al. involves particular sets of subspaces of
PG(k − 1, q).

To study the existence of linear [n, k, d]-codes meeting the Griesmer
bound, we describe linear codes meeting the Griesmer bound in a geome-
trical way, using objects in PG(k − 1, q), called minihypers [6, 8]. These
minihypers are also known in finite projective spaces under the name bloc-

king sets.
We present characterization results on minihypers involving different

types of objects. These include subspaces PG(t, q) of PG(k − 1, q), sub-
geometries defined over subfields of Fq, and even projected subgeometries
defined over subfields of Fq, and concern both non-weighted as weighted

minihypers [2, 3, 5, 7]. These characterization results lead to equivalent
characterization results on linear codes meeting the Griesmer bound.
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