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Abstract

The structure of additive multivariable codes over F4 (the Galois field with 4 elements) is
presented. This complete the study of the semisimple case that was specifically addressed by
the same authors before. These codes extend in a natural way the abelian codes, of which
additive are a particular case.
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Quantum codes are designed to detect and correct the errors produced in quantum computa-
tions [6} [7]. These codes can be constructed with the help of specific classical codes, called additive,
over Fy (the Galois field with 4 elements) [I]. An additive code of length n is a subgroup of F}
under addition. The particular case of additive cyclic codes has been considered in [2]. An additive
code C is called cyclic if, whenever ¢ = (¢1...¢,) € C, then its cyclic shift (ca...cncq) is also a
codeword in C. These codes are related to properties of the ring F4[X]/ < X™ — 1 >. In the case
n odd, the semisimple structure of this ring can be used to obtain a complete description of the
codes [3]. The case n even has been also considered [4].

In this paper we describe additive multivariable codes over the finite field 4 viewed as ideals of
the quotient ring Fy[Xq,..., X,/ < t1(X1),...,t:(X,) > (where ¢;(X;) X" — 1 € F4[X;] are fixed
polynomials). In the semisimple case (no-repeated roots) this structure was studied in [5]. The
structure of the rings Ay = F4[X1,..., X,]/ < t1(X1), ..., (X,) > and A = Fo[Xq,..., X,]/ <
t1(X1),...,t-(X;) > is fundamental is this description.
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