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We introduce a family of linear sets of PG(1, q2n) arising 
from maximum scattered linear sets of pseudoregulus type 
of PG(3, qn). For n = 3, 4 and for certain values of the 
parameters we show that these linear sets of PG(1, q2n) are 
maximum scattered and they yield new MRD-codes with 
parameters (6, 6, q; 5) for q > 2 and with parameters (8, 8, q; 7)
for q odd.
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1. Introduction

Linear sets are natural generalizations of subgeometries. Let Λ = PG(V, Fqn) =
PG(r − 1, qn), where V is a vector space of dimension r over Fqn . A point set L of 
Λ is said to be an Fq-linear set of Λ of rank k if it is defined by the non-zero vectors of 
a k-dimensional Fq-vector subspace U of V , i.e.

L = LU = {〈u〉Fqn
: u ∈ U \ {0}}.

The maximum field of linearity of an Fq-linear set LU is Fqt if t | n is the largest integer 
such that LU is an Fqt-linear set.

Two linear sets LU and LW of Λ are said to be PΓL-equivalent (or simply equivalent) 
if there is an element φ in PΓL(r, qn), the collineation group of Λ, such that Lφ

U = LW . 
It may happen that two Fq-linear sets LU and LW of Λ are PΓL-equivalent even if the 
two Fq-vector subspaces U and W are not in the same orbit of ΓL(r, qn), the group of 
invertible Fqn-semilinear transformations of V (see [8] and [5] for further details).

The set of m × n matrices Fm×n
q over Fq is a rank metric Fq-space with rank metric 

distance defined by d(A, B) = rk (A −B) for A, B ∈ F
m×n
q . A subset C ⊆ F

m×n
q is called 

a rank distance code (RD-code for short). The minimum distance of C is

d(C) = min
A,B∈C, A �=B

{d(A,B)}.

In [11] the Singleton bound for an m ×n rank metric code C with minimum rank distance 
d was proved:

#C ≤ qmax{m,n}(min{m,n}−d+1). (1)

If this bound is achieved, then C is an MRD-code. MRD-codes have various applications 
in communications and cryptography; see for instance [12,17]. More properties of MRD-
codes can be found in [11–13,33]. When C is an Fq-linear subspace of Fm×n

q , we say that 
C is an Fq-linear code and the dimension dimq(C) is defined to be the dimension of C
as a subspace over Fq. If d is the minimum distance of C we say that C has parameters 
(m, n, q; d).

In [35, Section 4], the author showed that scattered linear sets of PG(1, qm) of rank m
yield Fq-linear MRD-codes of dimension 2m and minimum distance m − 1. Also, codes 
arising in this way have middle nucleus of order qm (which is an invariant with respect 
to the equivalence on MRD-codes, see Section 6). In Proposition 6.1 we prove that every 
code with these parameters can be obtained from a suitable scattered linear set of rank 
m of PG(1, qm). The correspondence between MRD codes and linear sets of PG(1, qm)
has been recently generalized in [6]. The number of non-equivalent MRD-codes obtained 
from a scattered linear set of PG(1, qm) of rank m was studied in [5, Section 5.4]. In [24]
the author investigated in detail the relationship between linear sets of PG(n − 1, qn) of 
rank n and Fq-linear MRD-codes.
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