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Abstract

We consider linear error correcting codes associated to higher-dimensional projective varieties
defined over a finite field. The problem of determining the basic parameters of such codes
often leads to some interesting and difficult questions in combinatorics and algebraic geometry.
This is illustrated by codes associated to Schubert varieties in Grassmannians, called Schubert
codes, which have recently been studied. The basic parameters such as the length, dimension
and minimum distance of these codes are known only in special cases. An upper bound for the
minimum distance is known and it is conjectured that this bound is achieved. We give explicit
formulae for the length and dimension of arbitrary Schubert codes and prove the minimum
distance conjecture in the affirmative for codes associated to Schubert divisors.
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1. Introduction

Let Fq denote the finite field withq elements, and letn, k be integers with 1�k�n.
The n-dimensional vector spaceFnq has a norm, calledHamming norm, which is
defined by

‖x‖ = | {i ∈ {1, . . . , n} : xi 	= 0} | for x ∈ Fnq .

More generally, ifD is a subspace ofFnq , theHamming norm of Dis defined by

‖D‖ = | {i ∈ {1, . . . , n} : there existsx ∈ D with xi 	= 0} |.

A linear [n, k]q -codeis, by definition, ak-dimensional subspace ofFnq . The adjective
linear will often be dropped since in this paper we only consider linear codes. The
parametersn andk are referred to as thelengthand thedimensionof the corresponding
code. IfC is an [n, k]q -code, then theminimum distanced = d(C) of C is defined by

d(C) = min {‖x‖ : x ∈ C, x 	= 0} .

More generally, given any positive integerr, the rth higher weightdr = dr(C) of C is
defined by

dr(C) = min {‖D‖ : D is a subspace ofC with dim D = r} .

Note thatd1(C) = d(C).
An [n, k]q -code is said to benondegenerateif it is not contained in a coordinate

hyperplane ofFnq . Two [n, k]q -codes are said to beequivalentif one can be obtained
from another by permuting coordinates and multiplying them by nonzero elements of
Fq ; in other words, if they are in the same orbit for the natural action of the semidirect
product of(F∗

q)
n andSn. It is clear that this gives a natural equivalence relation on the

set of [n, k]q -codes.
An alternative way to describe codes is via the language of projective systems in-

troduced in[18]. A projective systemis a (multi)setX of n points in the projective
spacePk−1 over Fq . We callX nondegenerateif thesen points are not contained in a
hyperplane ofPk−1. Two projective systems inPk−1 are said to beequivalentif there
is a projective automorphism of the ambient spacePk−1, which maps one to the other;
in other words, if they are in the same orbit for the natural action ofPGL(k, Fq). It
is clear that this gives a natural equivalence relation on the set of projective systems
of n points inPk−1.
It turns out that a nondegenerate projective system ofn points inPk−1 corresponds

naturally to a nondegenerate linear[n, k]q -code. Moreover, if we pass to equivalence
classes with respect to the equivalence relations defined above, then this correspondence
is one-to-one. The minimum distance of the codeC = CX associated to a nondegenerate
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