
c1x+ c2x
s1(q−1)+1 + c3x

s2(q−1)+1 ∈ Fq2 [x] 1 ≤ s1, s2 ≤ q, s1 ̸= s2

Theorem 1. [1] Let a, b ∈ F∗
q2 . Then ax + bxq + x2q−1 is a permutation

polynomial of Fq2 if and only if one of the following is satisfied

1. a = b1−q, TrFq/F2
(b−1−q) = 0

2. a ̸= b1−q, a
b2 ∈ Fq, TrFq/F2

(a/b2) = 0, b2 + a2bq−1 + a = 0.

Theorem 2. [2] Let a, b ∈ F∗
q2 . Then x+ axq(q−1)+1 + bx2(q−1)+1 is a permu-

tation polynomial of Fq2 if and only if

b(1 + aq+1 + bq+1) + a2q = 0

and {
TrFq/F2

(
1 + 1

aq+1

)
= 0 bq+1 = 1

TrFq/F2

(
bq+1

aq+1

)
= 0 bq+1 ̸= 1

Theorem 3. [3] Let a, b ∈ F∗
q2 . Then x + ax(1/4)q2(q−1) + bx(3/4)q2(q−1) is a

permutation polynomial of Fq2 if and only if a = b2−q and x3 + x + a−1−q has
no root in Fq.

Theorem 4. [4] Let a, b ∈ F∗
q2 . q ≥ 23. Then x+ax(1/2)q(q−1)+1+bx(1/2)q2(q−1)+1

is a permutation polynomial of Fq2 if and only if a = bq and TrFq/F2
(abq) = 0.
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