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1. Introduction

In 1974, Andre introduced and studied the concept of near-vector spaces. Later several
researchers, for example, Van der walt, Howell, Meyer and Tim Boykett, devoted time
into investigating such concepts. In 2010, Howell and Meyer classified near-vector spaces
over finite fields of p (p is prime) elements up to isomorphism. They also extended the
result to a finite field of p™ elements in Theorem 3.9, [2]. This theorem asserts that the
number of near-vector spaces V = F®™ over a finite field F = GF(p") is exactly

* Corresponding author.
E-mail addresses: kijtir@nu.ac.th, kzr0033@auburn.edu (K. Rodtes), wilasinee chomjun@hotmail.com
(W. Chomjun).

http://dx.doi.org/10.1016/j.jalgebra.2017.08.024
0021-8693/© 2017 Elsevier Inc. All rights reserved.


http://dx.doi.org/10.1016/j.jalgebra.2017.08.024
http://www.ScienceDirect.com/
http://www.elsevier.com/locate/jalgebra
mailto:kijtir@nu.ac.th
mailto:kzr0033@auburn.edu
mailto:wilasinee_chomjun@hotmail.com
http://dx.doi.org/10.1016/j.jalgebra.2017.08.024
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jalgebra.2017.08.024&domain=pdf

K. Rodtes, W. Chomgjun / Journal of Algebra 492 (2017) 90-101 91

m+ ¢(P:L—1) —9
m—1

up to isomorphism in Definition 2.2, where ¢ is the Euler’s totient function. This number
is calculated based on the number of distinct suitable sequences (Definition 2.3 in [2]).
Namely, if A7 and A% are determined by suitable sequences (S1) and (S2) with 1 in the
first position, respectively, then (F®™ A%) = (F¥™ A%) if and only if (S1) = (S2).

However, for the case m = 4, n = 3 and p = 3, it turns out that (F*, A}) = (F4, 43),
where A7 = {sq|a € F} and A5 = {t3|3 € F} are constructed using the se-
quences (S1) = (1,1,5,5) and (S2) = (1,1,7,7), respectively, which are distinct suit-
able sequences. Precisely, the isomorphism is obtained by the group isomorphisms
6 : F®4 — TP defined by 0(x1, 22,23, 24) := (23,24, 27,29) and n : AT — A} defined
by 7(8a) := tas, and it can be shown that

9((xla Z2,T3, 14)801) = 9(1.1057 To2x, 1’3(15, .T4Ol5)

= (z30°, 2405, 270°, 25a”)

= (1‘3045, 1‘4045, x?(Oﬁ)?v xg(a5)7)
= (xBa T4, IZ??, xg)tas

= 0(z1, 22, T3, T4)1(50a)

for all (z1,z2,23,74) € F®4 s, € Af. This contradicts the main results of the paper.
A slip can be found in the proof of Theorem 3.9 in [2] (line 17 in the proof) in which
they are using the isomorphism 7 as 7(s,) = to. In fact, this should be 7(sy) = toq for
some 1 < ¢ <p"™—1 and ged(q,p™ — 1) = 1.

In this article, the slip is fixed and a criteria for the classification of near-vector spaces
F®™ over a finite field F = GF(p™) is provided. The number of near-vector spaces up
to the isomorphism is also displayed based on the subgroup lattice of the abelian group

G:=U(p" 1)/ (p).
2. Preliminary

Let p be a prime, n a positive integer and F = GF(p™) a field of p™ elements. We first
recall the definition of a near-vector space over a finite field F.

Definition 2.1. (/1] ¢f. [2]) A pair (V, A) is called a near-vector space if:

(1) (V,+) is a group and A is a set of endomorphisms of V;

(2) A contains the endomorphisms 0, id and —id;

(3) A* = A\{0} is a subgroup of the group Aut(V);

(4) A acts fized point freely on V, i.e., forx € V and o, 8 € A, za = x8 implies that
r=0o0ra=p;
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