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Let I, be a finite field with g elements, where g is a prime power. A polynomial g(x) € Fy[x] is
called a permutation polynomial (PP) over F if g(x) is a bijection of IF,.

Due to their simple algebraic structure and extraordinary properties, there has been a great
interest in permutation polynomials with a few terms, such as binomials or trinomials. Permuta-
tion polynomials are also very important in terms of their applications in areas such as cryptog-
raphy, coding theory and combinatorial designs. As far as we know, the studies on permutation
polynomials go back to the work done by Dickson and Hermite (see, and [4]). In this pa-
per, we address an open problem posed by Bai and Xia in [1]. We study polynomials of the form
flx) = 29T+ 11 x%9+ Ao x7T over the finite field F5, which are not quasi-multiplicative equivalent
to any of the known permutation polynomials in the literature. We find necessary and sufficient
conditions on A1, Ay € Fx so that fx) is a permutation monomial, binomial, or trinomial of Fa:.
This is a collaborated work done by Markus Grassl, Ferruh Ozbudak, Buket Ozkaya and B.G.T.
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