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Elements of high multiplicative order in finite fields are of great interest in several applications
(cryptography, error correcting codes) that use finite fields. Obviously, the best possible are
primitive elements, but there is no any algorithm to find them. Therefore, they consider a less
ambitious question: to find an element with provable high order [3, 4].
𝐹𝑞𝑛 is a field with 𝑞 𝑛 elements, where 𝑞 is a power of a prime number 𝑝 and 𝑛 is an integer.
𝑢 is the nearest larger integer to log𝑞 𝑛.
Gao [3] described construction of high order elements for general extensions 𝐹𝑞𝑛 of finite
field 𝐹𝑞 . For this goal, he searched for a polynomial 𝑔(𝑥) ∈ 𝐹𝑞 [𝑥] of small degree such that
𝑢
𝑥𝑞 − 𝑔(𝑥) has irreducible factor 𝑓 (𝑥) of degree 𝑛. The method was improved in [1, 2, 5].
The modification is as follows [1, 6]: to search for polynomials 𝑔(𝑥), ℎ(𝑥) ∈ 𝐹𝑞 [𝑥] of small
𝑢
degrees such that ℎ(𝑥)𝑥𝑞 − 𝑔(𝑥) has an irreducible divisor 𝑓 (𝑥) of degree 𝑛. However, the
bound on the order was not improved.
We have performed calculations in Maple and obtained examples, which show that the
modified Gao approach can give better lower bound on the order.
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