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All necessary definitions and notions can be found in [1]. It is well known that the automorphism
group (the isometry group) Aut(GF (2m)) of the binary vector spaceGF (2m) with respect to the Hamming
metric is the group of all transformations (x, π) fixing GF (2m) with respect to the composition (x, π) ·
(y, π′) = (x + π(y), π ◦ π′). Given a binary code C the setwise stabilizer of C in Aut(GF (2m)) is called
the automorphism group Aut(C) of C. The symmetry group Sym(C) of a code C is defined as Sym(C) =
{π ∈ Sn : π(C) = C}. A code C is called transitive if there is a subgroup H of Aut(C) acting transitively
on the codewords of C. If we additionally require that for any x, y ∈ C, x 6= y there is a unique element
h of H such that h(x) = y, then H acting on C is called a regular group [2] and the code C is called
propelinear (for the original definition see [3]). In this case the order of H is equal to the size of C. Each
regular subgroup H < Aut(C) naturally induces a group operation on the codewords of C defined in the
following way: x ∗ y := hx(y), such that the codewords of C form a group with respect to the operation
∗, isomorphic to H: (C, ∗) ∼= H, which is called propelinear structure on C. The notion of propelinearity
is important from algebraic and combinatorial coding theory point of view since it provides a general
view on linear and additive codes. It is obvious that any propelinear code is transitive but not vice versa.
Many known good codes are propelinear, for example all Z4-linear codes, see also [4] and list of references
there.
Theorem 1. Let (D, ∗) and (C, ∗) be propelinear structures such that (D, ∗) < (C, ∗) and a group G be
a subgroup of Sym(C) ∩ Sym(D) acting regularly on the right cosets from (C/D) \ D. Then C \ D is
propelinear.

There are many good (uniformly packed and transitive) codes that have the multiplicative group of
GF (2m) as a subgroup of their symmetry group. Taking this group as G we obtain the examples below.
Denote by P the Preparata codes constructed in [6]. Denote by H the cyclic Hamming code with the
generator polynomial m1(x) and a Goethals code by Γ. By H ′, P ′ and Γ′ denote the known Z4-linear
perfect, Preparata and Goethals codes respectively. These codes form nested families: H ⊃ P ⊃ Γ,
H ′ ⊃ P ′ ⊃ Γ′.
Theorem 2. Let D be the cyclic code of length n, n = 2m, m ≥ 3, m is odd, with the generator
polynomial m1(x)mσ+1(x), where ((σ + 1), (2m − 1)) = 1. Then the code H \D is propelinear.
Theorem 3. Let n be 4m,m ≥ 2. The codes Fn2 \H, H \ P , P \ Γ, H ′ \ P ′ and P ′ \ Γ′ of length n are
propelinear.
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