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Errata to: ‘‘On splitting perfect polynomials over Fp2 ’’

Luis H. Gallardo and Olivier Rahavandrainy

Abstract. Correct versions of Lemmas 2.17 to 2.20 in Portugal. Math. 66 (2009), 261–273,
are included here below as Lemmas 0.1 to 0.4. All other results of the paper are correct and
do not need modifications.

Lemma 2.17 in our paper is not correct, which invalidates also the three lemmas

that follow (Lemmas 2.18 through 2.20). Correct versions are provided below by

Lemmas 0.1 to 0.4.

Lemma 0.1. Let j a Unf0g and u0; . . . ; up�1 a Q such that
P

r AU urðo jÞr ¼ 0.

Then

ur ¼ u0 for all r a U :

Proof. Since f1;o j; . . . ; ðo jÞp�1g ¼ f1;o; . . . ;op�1g, we may assume that j ¼ 1.

It su‰ces to observe that the cyclotomic polynomial FpðxÞ ¼ 1þ � � � þ xp�1,

which is irreducible, is the minimal polynomial of o. r

Lemma 0.2. The matrix S0 has rank p� 1.

Proof. By Lemma 2.5, the eigenvalues of the matrix S0 are

n0 ¼ a0;0 þ � � � þ a0;p�1 ¼
X

ð j; iÞ AU 2

aj; i ¼ 0;

nl ¼
X
r AU

a0; rðo lÞr for l a Unf0g:

If nl ¼ 0 for some l a Unf0g, then by Lemma 0.1, we have

a0; r ¼ a0;0 for all r a U :
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This is impossible since a0;0 ¼ 1 and a0;1 ¼ �N. Thus, S0 has exactly p� 1 non-

zero eigenvalues. We are done. r

If N does not divide p� 1, the following two lemmas give the rank of ~DDk for

k a U .

Lemma 0.3. If N does not divide p� 1, then the matrix ~DD0 has rank p� 1.

Proof. We know from Lemma 2.5 that ~DD0 has the following eigenvalues:

m0 ¼ l0;0 þ � � � þ lp�1;0 ¼
X

ð j; iÞ AU 2

aj; i ¼ 0;

ml ¼
X
r AU

lr;0ðo lÞr for l a Unf0g:

If ml ¼ 0 for some l a Unf0g, then, by Lemma 0.1, we have

lr;0 ¼ l0;0:

We obtain

0 ¼
X

ðr; sÞ AU 2

ar; s ¼
X
r AU

ar;0 þ � � � þ
X
r AU

ar;p�1 ¼
X
r AU

lr;0 ¼ pl0;0:

Hence l0;0 ¼ 0, and

X
r AU

a0; r ¼ l0;0 ¼ 0 ¼
X

ði; jÞ AU 2

aj; i ¼
X
r AU

a0; r þ
X

ð j; rÞ AU 2; j00

aj; r:

It follows that aj; r ¼ 0 for any j; r a U such that jb 1. It is impossible since the

matrix Sj is not the zero matrix by Lemma 2.13 ii). r

Lemma 0.4. If N does not divide p� 1, then for any j a Unf0g, the matrix ~DDj has

rank p.

Proof. By Lemma 2.5, the matrix ~DDj has the eigenvalues

mjl ¼
X
s AU

ls; jðo lÞs ¼
X

ðr; sÞ AU 2

as; ro
rjþsl ; l a U :

For t a U , we put Ut ¼ fðr; sÞ a U 2 : sj þ rlC t mod pg. The set U 2 is the dis-

joint union U0 t � � � tUp�1. So we can write
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mjl ¼
X

ðr; sÞ AU 2

ar; so
sjþrl ¼

X
t AU

� X
ðr; sÞ AUt

ar; s

�
o t:

If mjl ¼ 0, then, by Lemma 0.1, we have

X
ðr; sÞ AUt

ar; s ¼
X

ðr; sÞ AU0

ar; s for all t a U :

Thus,

0 ¼
X

ðr; sÞ AU 2

ar; s ¼
X
t AU

X
ðr; sÞ AUt

ar; s ¼ p
X

ðr; sÞ AU0

ar; s:

Hence

X
ðr; sÞ AU0

ar; s ¼ 0:

Furthermore, ar; sb 0 for any ðr; sÞ a U0 since ð0; 1Þ B U0. Thus

0 ¼
X

ðr; sÞ AU0

ar; sb a0;0 ¼ 1;

which is impossible. r
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