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Abstract. Counterexamples to a proposition of R. Mathews are

given.
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Resumen. Se dan contraejemplos a una proposición de R. Mathews.

Palabras y frases clave. Polinomios sobre cuerpos finitos, polinomios
de permutación, cuerpos finitos.

In [2] it is quoted that R. Mathews in his Ph. D. Dissertation [1] proves
the following proposition:

Proposition. Let

fk(X) =
[k/2]∑
j=o

(
k − j

j

)
(−1)jXk−2j ∈ Fq[X] ,

where q is a power of a odd prime p. Then fk(X) is a permutation polynomial
if k + 1 ≡ ±2(mod m), for m = p, (q − 1)/2 and (q + 1)/2.

We contend that this proposition as stated is false. Indeed, let k = 11,
p = q = 5. If m = 5, then 11 + 1 ≡ 2(mod 5). So the conditions in the
Proposition are satisfied. However,

f11(X) = X11 − 10X9 + 36X7 − 56X5 + 35X3 − 6X ∈ F5[X]
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is not a permutation polynomial since f11(0) = 0 and f11(1) = 0. Also if q = 9
and we put m = (q − 1)/2 = 4 and k = 17, the polynomial

f17(X) = X17 − 16X15 + 105X13 − 364X11 + 715X9

− 792X7 + 462X5 − 120X3 + 9X

satisfies f17(0) = f17(1) = 0. We remark that in this case f17(0) = f17(1) = 0
no matter the value of q.
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