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*İstanbul Bilgi University, Hacıahmet Mahallesi Pir Hüsamettin Sokak No:20, Beyoğlu, 34440 İstanbul,
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Let p be an odd prime and Vn an n-dimensional vector space over Fp. By a result of Kumar,

Scholtz and Welsh 1986, for a bent function f : Vn → Fp the Walsh coefficient f̂(b) at b ∈ Vn

of f always satisfies

f̂(b) =

{
±εf

∗(b)
p pn/2 : pn ≡ 1 mod 4;

±iεf
∗(b)

p pn/2 : pn ≡ 3 mod 4,
(1)

where f∗ is a function from Vn to Fp, called the dual of f . A bent function f : Vn → Fp is called

weakly regular if, for all b ∈ Vn, we have f̂(b) = ζ ε
f∗(b)
p pn/2 for some ζ ∈ {±1,±i}, cf. Equation

(1). If ζ = 1 we call f regular. If (the sign of) ζ changes with b ∈ Vn, then f is called non-weakly
regular bent. Weakly regular bent functions f belong to the class of dual-bent functions, for
which the dual f∗ is bent as well. A non-weakly regular bent function can be either dual-bent
or non-dual-bent.

The classical examples of bent functions are all weakly regular. In particular all known infi-
nite classes of bent monomials and binomials are weakly regular, the components of the vectorial
Maiorana-McFarland and the vectorial spread bent functions are regular, and the components of
all known planar functions are weakly regular (all of which besides from the Coulter-Matthews
function are quadratic hence necessarily weakly regular). The first construction of non-weakly
regular though dual bent functions is given in [1], recently the first construction of non-dual
bent functions was presented in [2].

We first show that many infinite classes of p-ary bent monomials and binomials in the
literature are actually vectorial constructions. In the second part we give a positive answer
to the question if non-weakly regular bent functions can be components of a vectorial bent
function. We present the first construction of vectorial bent functions of which the components
are non-weakly regular but dual-bent, and the first construction of vectorial bent functions with
non-dual bent components.
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