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On the minimum distance of one-point geometric Goppa
codes

Henning E. Andersen and Olav Geil

The Feng-Rao bound gives a lower bound on the minimum distance of codes
defined by means of their parity check matrices. From this bound it is clear
how to improve a large family of codes by leaving out certain rows in their
parity check matrices. In our work we derive a simple bound on the mini-
mum distance of codes defined by means of their generator matrices. From
our bound it is clear how to improve a large family of codes by adding certain
rows to their generator matrices. Actually our result not only deals with
the minimum distance but gives lower bounds on any generalized Hamming
weight. Our bound is easily interpretted into the setting of order domain
theory. In particullar it deals with one-point geometric Goppa codes.

In the remaining part of this extended abstract we consider only one-point
geometric Goppa codes. Let F/Fq be an algebraic function field with a
single place P∞ at infinity. Let P1, . . . , Pn be rational places, Pi 6= P∞,
i = 1, . . . , n. Consider

D := P1 + · · ·+ Pn

R := ∪∞m=0 (L(mP∞))

evD :
{

R → Fn
q

x 7→ (x(P1), . . . , x(Pn))

Let W = {m1,m2, . . .}, 0 = m1 < m2 < · · · , be the set of polenumbers of
P∞. Choose a basis B = {f1, f2, . . .} for R as a vector space over Fq such
that νP∞(fi) = −mi, i = 1, 2, . . .. Consider the one point geometric Goppa
code

CL(D,mjP∞) := spanFq{evD(fi) | i = 1, . . . , j}.

Let 1 =: i1 < i2 < · · · < in be such that

CL(D,misP∞) 6= CL(D,mis−1P∞)
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for s = 2, . . . , n. Define

S := {mi1 ,mi2 , . . . ,min} ⊆ W.

Consider any subset T ⊆ S and the corresponding code

E(T ) := spanFq{evD(fis) | mis ∈ T}.

Note, that if T is chosen as the smallest k elements in S then E(T ) is a one
point geometric Goppa code. Define

σ :
{

S → N
mis 7→ #{mit ∈ S | ∃miv ∈ S such that mis + miv = mit}

PROPOSITION
d(E(T )) ≥ min{σ(mis) | mis ∈ T}.

COROLLARY

d(CL(D,mP∞)) ≥ min{σ(mis) | mis ∈ S, mis ≤ m}
≥ n− deg(mP∞) = n−m

The proof of the proposition simply relies on the following observation. Let
∗ be the componentwise multiplication. Then if

~c ∗~b1, . . . ,~c ∗~bσ

are linearly independent we must have wH(~c) ≥ σ.
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