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Abstract

In this article a construction of bent functions from an n-dimensional
vector space Vn over Fp to Fp is presented for arbitrary primes p and
dimensions n ≥ 5. The construction can be seen as generalization of
the Rothaus construction for Boolean bent functions. Since vectorial
bent functions are used, we recall some classes of vectorial bent func-
tions and employ them to obtain both, weakly regular and non-weakly
regular bent functions. The suggested construction provides the second
known procedure to design non-weakly regular bent functions.

1 Introduction

Let p be a prime and let f be a function from an n-dimensional vector space
Vn over the prime field Fp into Fp. The Walsh transform of f is the complex
valued function on Vn defined as

f̂(u) =
∑
x∈Vn

εf(x)−〈u,x〉p , εp = e2πi/p,

where 〈u, x〉 denotes a (nondegenerate) inner product in Vn. The classical
representations of Vn are Fnp , the vector space of the n-tuples over Fp, where
〈u, x〉 = u·x is the conventional dot product, and Fpn , the finite field with pn

elements, where the standard inner product is 〈u, x〉 = Trn(ux), the absolute
trace of ux ∈ Fpn .

A function f : Vn → Fp is called a bent function if the Walsh transform

f̂(u) of f at u, which we call the Walsh coefficient of u, has magnitude
pn/2 for all u ∈ Vn. The term bent function was introduced by Rothaus
in [23] for Boolean functions. Bent functions in odd characteristic were
first considered in [18]. Since then the area of bent functions and related
functions has developed into a prominent research area, due to applications
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in cryptography and coding and rich connections to many mathematical
objects like (relative) difference sets, Hadamard matrices, graphs . . ..

For a Boolean bent function we obviously have f̂(u) = (−1)f
∗(u)2n/2 for

a Boolean function f∗, called the dual of f . Note that differently to the case
where p is odd, Boolean bent functions can only exist for even dimension n.
When p is odd, then a bent function f satisfies (cf. [16])

p−n/2f̂(u) =

{
±εf

∗(u)
p : n even or n odd and p ≡ 1 mod 4

±iεf
∗(u)
p : n odd and p ≡ 3 mod 4

for a function f∗ from Vn to Fp. Accordingly, f is called regular if p−n/2f̂(u) =

ε
f∗(u)
p for all u ∈ Vn (which for Boolean bent functions always holds). If for

all u ∈ Vn we have p−n/2f̂(u) = ζ ε
f∗(u)
p for some ζ ∈ {±1,±i}, then we call

f weakly regular, otherwise f is called non-weakly regular. Note that regular
implies weakly regular.

Several constructions of weakly regular bent functions are known. The
first construction of infinite classes of non-weakly regular bent functions
was introduced in [5] and further analysed in [6, 7, 8, 9]. Until then, only
sporadic examples of non-weakly regular bent functions have been known,
see [8].

Let Vn, Vm be vector spaces over Fp of dimension n and m, respectively,
and let F be a function from Vn to Vm. For a nonzero γ ∈ Vm the function
fγ : Vn → Fp defined as

fγ(x) = 〈γ, F (x)〉

is called a component function of F . The function F is called a vectorial bent
function if all non-zero component functions of F are bent. Note that the set
of component functions together with the zero-function then forms an m-
dimensional vector space of bent functions. If p = 2, then m is at most n/2,
if p is odd, then we have m ≤ n, see [22]. Vectorial bent functions for which
m = n, are called PN-functions (perfect nonlinear functions). Examples of
vectorial bent functions are vectorial Maiorana-McFarland bent functions,
vectorial partial spread bent functions, where m = n/2, the Dembowski-
Ostrom PN-polynomials and the Coulter-Matthews PN-function.

In this article we introduce a construction of bent functions from Vn to
Fp for an arbitrary prime p and integer n ≥ 5, which employs component
functions of vectorial bent functions. In Section 2 we present the construc-
tion and show its correctness. We point out that the construction can be
seen as a generalization of Rothaus’ construction of Boolean bent functions
in [23]. Though being comparatively simple, the construction turns out to
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be very powerful. In Section 3 we apply the construction with some classes
of vectorial bent functions and obtain both, weakly regular and non-weakly
regular bent functions. After the construction in [5], this is the second pro-
cedure to design non-weakly regular bent functions. We conclude Section 3
with a comparison of the construction in this paper with the construction
in [5].

2 The construction

In this section we present a construction of bent functions in dimension n+2
from three bent functions f, g, h from Vn to Fp, for which every nontrivial
linear combination

Ωλ1,λ2,λ3(x) := λ1f(x) + λ2g(x) + λ3h(x), λ1, λ2, λ3 ∈ Fp,

is also bent. At first view it seems not easy to find functions f, g, h which
satisfy this condition. However, for f, g, h one can take component func-
tions of a vectorial bent function F : Vn → Vm, m ≥ 3, which are lin-
early independent over Fp. Note that then {f, g, h} forms a basis of a 3-
dimensional subspace of the vector space of the component functions of F ,
i.e. H(x) = (f(x), g(x), h(x)) is a vectorial bent function from Vn to F3

p.

Theorem 1 Let f, g, h : Vn → Fp be linearly independent component func-
tions of a vectorial bent function, and let a, b, c be elements of Fp. The
function G from Vn × F2

p = Vn+2 to Fp given by

G(x, y, z) = f2(x)− f(x)g(x) + g(x)h(x)− f(x)h(x) + af(x) + bg(x)

+ch(x) + (g(x)− f(x))y + (h(x)− f(x))z + yz (1)

is bent if and only if a+ b+ c 6= 0.

Proof. Let u ∈ Vn, and v, w ∈ Fp. Putting f2(x) − f(x)g(x) + g(x)h(x) −
f(x)h(x) + af(x) + bg(x) + ch(x) := φ(x) we have

Ĝ(u, v, w) =
∑
x∈Vn
y,z∈Fp

εφ(x)+(g(x)−f(x))y+(h(x)−f(x))z+yz−〈u,x〉−vy−wz
p

=
∑
x∈Vn

εφ(x)−〈u,x〉p

∑
y∈Fp

ε(g(x)−f(x)−v)yp

∑
z∈Fp

ε(h(x)−f(x)−w+y)zp

=
∑
x∈Vn

εφ(x)−〈u,x〉p ε(g(x)−f(x)−v)(f(x)−h(x)+w)p p
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where in the last step we use that the last sum vanishes if y 6= f(x)−h(x)+w.
With the definition of φ this yields

Ĝ(u, v, w) = pε−vwp

∑
x∈Vn

ε(a−v−w)f(x)+(b+w)g(x)+(c+v)h(x)−〈u,x〉
p

= pε−vwp
̂Ωλ1,λ2,λ3(u), (2)

for λ1 = a − v − w, λ2 = b + w, λ3 = c + v. If not λ1 = λ2 = λ3 = 0,
then Ωλ1,λ2,λ3 is bent. Hence | ̂Ωλ1,λ2,λ3(u)| = pn/2 for all u ∈ Vn, and as

a consequence |Ĝ(u, v, w)| = p(n+2)/2. Therefore G is bent if and only if
a − v − w = 0, b + w = 0, c + v = 0 does not have a solution v, w, which is
equivalent to a+ b+ c 6= 0 �

Remark 1 As one can see from Equation (2), Theorem 1 has a more gen-
eral version, as for G to be bent it is sufficient that (a− v − w)f(x) + (b+
w)g(x) + (c+ v)h(x) is bent for all values for v, w ∈ Fp. This is equivalent
to the condition that λ1f(x) + λ2g(x) + λ3h(x) = Ωλ1,λ2,λ3(x) is bent for all
λ1, λ2, λ3 ∈ Fp for which λ1 + λ2 + λ3 = a+ b+ c. However, the easiest way
to find functions f, g, h which satisfy this condition is to employ vectorial
bent functions.

Remark 2 If a + b + c = 0, the Walsh spectrum of G, i.e. the multiset
{Ĝ(u, v, w) | u ∈ Vn, v, w ∈ Fp} contains (p2 − 1)pn elements with absolute
value p(n+2)/2, one element with absolute value pn+1 and pn− 1 times the 0.

Remark 3 For p = 2, where G is bent whenever (a, b, c) has an odd Ham-
ming weight, with the choice a = 1, b = c = 0 we obtain Rothaus’ construc-
tion of Boolean bent functions in [23] as a special case. Note that for this
case it is sufficient that with f, g, h also f + g + h is bent.

There are several other constructions of Boolean bent functions which have
been generalized to p-ary versions. The p-ary Maiorana-McFarland class
was presented in [18] where p-ary bent functions were introduced (actually
even for arbitrary p, not necessarily a prime), the partial spread class was
generalized to p-ary functions in [17, 20]. The construction of p-ary bent
functions in [5, 7] can be seen as a generalization of a construction of Boolean
bent functions in [11, 19]. On the other hand, as poined out in [10], Dillon’s
class H (see [14]) does not have a p-ary equivalent. Also the constructions
of Boolean bent functions in [3, 21] do not seem to have a p-ary version,
as in these constructions the property (−1)f(x) = 1 − 2f(x) of a Boolean
function f plays an important role, which does not have a (obvious) p-ary
equivalent.
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3 Weakly regular and non-weakly regular exam-
ples

In this section we apply Theorem 1 to some classes of vectorial bent func-
tions. In particular, we use knowledge about some classes of PN-functions
to construct non-weakly regular bent functions. After the construction pre-
sented in [5] this is the second construction of non-weakly regular bent func-
tions.

Vectorial Maiorana-McFarland functions
The most convenient way to describe vectorial Maiorana-McFarland bent

functions is to use a representation via finite fields. Let n = 2m, let π be a
permutation of Fpm and let g be a function from Fpm to Fpm . The function
F from Fpm × Fpm to Fpm given by

F (x1, x2) = x1π(x2) + g(x2)

is a vectorial bent function, i.e. for every nonzero β ∈ Fpm , the component
function

fβ(x1, x2) = Trm(β(x1π(x2) + g(x2)))

is a Maiorana-McFarland bent function. To apply Theorem 1 we choose
three nonzero elements β1, β2, β3 ∈ Fpm , which are linearly independent
over Fp and define

f(x1, x2) = Trm(β1F (x1, x2)), g(x1, x2) = Trm(β2F (x1, x2)),

h(x1, x2) = Trm(β3F (x1, x2)).

Then
Ωλ1,λ2,λ3(x1, x2) = Trm((λ1β1 + λ2β2 + λ3β3)F (x1, x2))

is bent for all (λ1, λ2, λ3) 6= (0, 0, 0), and we can construct a bent function
G in dimension n + 2 given as in Equation (1). As Maiorana-McFarland

bent functions are always regular (see [18]), i.e. ̂Ωλ1,λ2,λ3(u1, u2) = pn/2εjp
for some j (depending on u1, u2), by (2) the resulting bent function G is
also regular.

A procedure to obtain (quadratic) vectorial Maiorana-McFarland bent
functions in multivariate form has been presented by Nyberg in [22]:
Pick a primitive polynomial in Fp[x] of degree n/2 = m, and let A be the
state transition matrix of the corresponding maximal length sequence. The
matrix A then describes a linear permutation of Fmp . As well known, every
non-trivial linear combination of I, A,A2, . . . , Am−1 is a power of A and
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hence also a permutation. We obtain then a vectorial Maiorana-McFarland
bent function from Fmp ×Fmp to Fmp as F = (f1, f2, . . . , fm) with fj(x1, x2) =
Aj−1x1 · x2, 1 ≤ j ≤ m.
For our construction we may pick three distinct powers Aj1 , Aj2 , Aj3 of A
and define

f(x1, x2) = Aj1x1 · x2, g(x1, x2) = Aj2x1 · x2, h(x1, x2) = Aj3x1 · x2.

Finally we remark that in [4] a method to obtain multivariate Boolean
Maiorana-McFarland bent functions f, g, h such that f + g + h is bent has
been presented, which uses orthomorphic permutations. The objective in
[4] is to use those functions for Rothaus’ construction, which as observed in
Remark 3 is a special case of the construction in Theorem 1 when p = 2.

Vectorial partial spread functions
The famous class of partial spread bent functions was introduced by

Dillon in his thesis [14] for p = 2. In [17, 20] a generalization of partial spread
functions for arbitrary primes p was presented. As for the Boolean case, one
can distinguish between PS+ and PS- partial spread bent functions. For a
precise definition of the PS+ and the PS- class, we refer to [14] respectively
[20].

We here consider partial spread bent functions in arbitrary characteristic
p. First of all we point out that similarly as for the case p = 2, we can define
a vectorial bent function from Fpm × Fpm to Fpm , for which all component
functions are partial spread bent functions, by using a complete spread of
Fpm × Fpm .

We consider a spread of F = Fpm×Fpm (or Fp2m) with elements U0, U1, . . . , Upm ,
and define a function F : F→ Fpm by

F (z) = γi if z ∈ Ui, z 6= 0, 1 ≤ i ≤ pm, and F (z) = γ0 if z ∈ U0 (3)

for a permutation i → γi from {1, 2, . . . , pm} to Fpm and an element γ0 ∈
Fpm .

Lemma 1 The function F in (3) is a vectorial bent function, for which
all component functions are partial spread bent functions. If γ0 6= 0, then
(p−1)pm−1 component functions of F are PS+, pm−1−1 are PS-. If γ0 = 0
then all component functions are PS-.

Proof. For a nonzero β ∈ Fpm , the component function fβ of F is given by
fβ(z) = Trm(βγi) for nonzero z ∈ Ui, 0 ≤ i ≤ pm, and fβ(0) = Trm(βγ0).
First suppose that Trm(βγ0) = 0. Let j ∈ F∗p. Since γi, i = 1, 2, . . . , pm,
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runs through all elements of Fpm , the preimage f−1β (j) is the union of pm−1

spread elements (without the 0 which is mapped to Trm(βγ0) = 0). By [20,
Theorem 3.3], fβ is a partial spread bent function belonging to the family
PS-.
Now suppose that Trm(βγ0) = t 6= 0. Then for every (nonzero) j 6= t, the
preimage f−1β (j) is the union of pm−1 spread elements (without the 0 which

is mapped to Trm(βγ0) = t), and the preimage of t is the union of pm−1 + 1
spread elements. By [20, Theorem 3.6], fβ is a partial spread bent function
belonging to the family PS+. With the observation that Trm(βγ0) = 0
always applies if γ0 = 0, and otherwise it applies for exactly pm−1 − 1
nonzero β ∈ Fpm , we obtain the last statement of the lemma. �

Lemma 1 yields a large number of candidates from the partial spread class
for the construction in Theorem 1. Again choosing β1, β2, β3 ∈ Fpm linearly
independent over Fp, we can take the component functions f = fβ1 , g = fβ2 ,
h = fβ3 of F defined as in (3) for our construction. As all partial spread
bent functions are regular (see [20]), the resulting bent function G will also
be regular.

A subclass of the vectorial partial spread bent functions, for which an
explicit representation is known, is the class PSap. For a balanced function
G : Fpm → Fpm with G(0) = 0 define F : Fpm × Fpm → Fpm as

F (x1, x2) = G(x1x
pm−2
2 ).

Then for every nonzero β ∈ Fpm the component function

fβ(x1, x2) = Trm(βG(x1x
pm−2
2 ))

is a (p-ary) PSap bent function, see [14]. For our construction we can again
choose linearly independent β1, β2, β3 ∈ Fpm and define

f(x1, x2) = Trm(β1G(x1x
pm−2
2 )), g(x1, x2) = Trm(β2G(x1x

pm−2
2 )),

h(x1, x2) = Trm(β3G(x1x
pm−2
2 )).

DO-polynomials
PN-functions, which only can exist for odd p, seem to be quite rare. Be-

sides from one exception, only quadratic PN-functions are known, which can
be represented by so called Dembowski-Ostrom polynomials (DO-polynomials)
in Fpn [x], (see [12, 13]). For examples of DO-polynomials which describe
PN-functions we refer to [1, 2, 26, 27] and the references therein. Clearly,
all of those PN-functions serve as a source for bent functions f, g, h for our
construction.
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The easiest example of a (quadratic) PN-function is the monomial func-
tion on Fpn given by F (x) = xp

j+1 with n/ gcd(n, j) odd. We will employ
this PN-function to construct non-weakly regular bent functions. We will
use the following lemma, see Lemma 2 and Corollary 3 in [16]. By η(α) we
denote the quadratic character of α in Fpn .

Lemma 2 Let n and 0 ≤ j ≤ n be integers such that n/ gcd(n, j) is odd.
For a nonzero α ∈ Fpn let fα be the function fα(x) = Trn(αxp

j+1) from Fpn
to Fp. Then

f̂α(u) =

{
η(α)(−1)n−1pn/2ε

f∗α(u)
p : p ≡ 1(mod4)

η(α)(−1)n−1inpn/2ε
f∗α(u)
p : p ≡ 3(mod4).

To use the PN-monomial xp
j+1 for the construction in Theorem 1, we

choose nonzero α1, α2, α3 in Fpn linearly independent over Fp, and put

f(x) = Trn(α1x
pj+1), g(x) = Trn(α2x

pj+1), h(x) = Trn(α3x
pj+1). Then

the function G(x, y, z) from Fpn×F2
p → Fp given as in Equation (1) is of the

form

G(x, y, z) = (Trn(α1x
pj+1))2 − Trn(α1x

pj+1)Trn(α2x
pj+1)

+Trn(α2x
pj+1)Trn(α3x

pj+1)− Trn(α1x
pj+1)Trn(α3x

pj+1)

+Trn((aα1 + bα2 + cα3)x
pj+1) + Trn((α2 − α1)x

pj+1y)

+Trn((α3 − α1)x
pj+1z) + yz. (4)

Corollary 1 Let n and 0 ≤ j ≤ n be integers such that n/ gcd(n, j) is
odd, let α1, α2, α3 be linearly independent elements of Fpn such that not all
of them are squares respectively nonsquares in Fpn, and let a, b, c ∈ Fp such
that a+b+c 6= 0. Then the function G given in Equation (4) is a non-weakly
regular bent function.

Proof. By Theorem 1 the function G in (4) is a bent function. We solely
have to show that G is non-weakly regular. Suppose that η(α1) 6= η(α2).
We compare the Walsh coefficients Ĝ(u,−c,−b) and Ĝ(u,−c, a + c). With
Equation (2) putting a+ b+ c := k we get

Ĝ(u,−c,−b) = pε−bcp

∑
x∈Vn

ε(a+b+c)f(x)−〈u,x〉p = pε−bcp k̂f(u) = pε−bcp f̂kα1(u)

and

Ĝ(u,−c, a+c) = pεc(a+c)p

∑
x∈Vn

ε(a+b+c)g(x)−〈u,x〉p = pεc(a+c)p k̂g(u) = pεc(a+c)p f̂kα2(u).
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With the assumption that η(k)η(α1) 6= η(k)η(α2), by Lemma 2 the bent
function G is non-weakly regular.
Similarly one observes that the Walsh coefficients Ĝ(u,−c,−b) and Ĝ(u, a+
b,−b) have opposite signs if η(α1) 6= η(α3), and Ĝ(u,−c, a+ c) and Ĝ(u, a+
b,−b) have opposite signs if η(α2) 6= η(α3). �

We note that one may choose α1 = 1, α2 = ω, α2 = ω2 for a primitive
element ω of Fpn , and obtain for all odd p a description of a non-weakly
regular bent function for infinitely many finite fields Fpn (of course ω and
the trace function are defined in the respective finite field Fpn).

Remark 4 To design a non-weakly regular bent function by Corollary 1 it
is sufficient to choose α1, α2, α3 with not all the same quadratic character in
Fpn. However, this condition is not necessary for obtaining a non-weakly reg-
ular bent function. From Equation (2) one can deduce that the bent function
G in (4) is non-weakly regular whenever (a−v−w)α1+(b+w)α2+(c+v)α3

does not have one and the same quadratic character for all combinations of
v, w ∈ Fq. By Remark 1 this holds if and only if λ1α1 + λ2α2 + λ3α3

does not have one and the same quadratic character for all combinations of
λ1, λ2, λ3 ∈ Fp for which λ1 + λ2 + λ3 = a+ b+ c.

Coulter-Matthews PN-function
We finally want to use the knowledge on the Coulter-Matthews PN-

function F : F3n → F3n ,

F (x) = x
3k+1

2 , k odd and gcd(n, k) = 1,

yet the only known not quadratic PN-function, to construct non-weakly
regular bent functions. The following Lemma follows from [15, Lemma 3],
see Proposition 2 in [9].

Lemma 3 Let n, k be positive integers such that gcd(2n, k) = 1. For each

α ∈ F∗3n, the Walsh transform f̂α of the weakly regular bent function fα(x) =

Trn(αx
3k+1

2 ) satisfies

f̂α(u) = η(α)(−1)n−1in3n/2ε
f∗α(u)
3 ,

where η represents the quadratic character in F3n.

Corollary 2 Let n, k be integers such that gcd(2n, k) = 1, let α1, α2, α3 be
linearly independent elements of F3n such that not all of them are squares

9



respectively nonsquares in F3n, and let a, b, c ∈ F3 such that a + b + c 6= 0.
Then the function G : F3n × F2

3 → F3,

G(x, y, z) = (Trn(α1x
3k+1

2 ))2 − Trn(α1x
3k+1

2 )Trn(α2x
3k+1

2 )

+Trn(α2x
3k+1

2 )Trn(α3x
3k+1

2 )− Trn(α1x
3k+1

2 )Trn(α3x
3k+1

2 )

+Trn((aα1 + bα2 + cα3)x
3k+1

2 ) + Trn((α2 − α1)x
3k+1

2 y)

+Trn((α3 − α1)x
3k+1

2 z) + yz (5)

is a non-weakly regular bent function.

Proof. The function G in (5) is bent by Theorem 1. The proof of the non-
weak regularity resembles the proof of Corollary 1 and is hence omitted. �

We close this section with a comparison of the construction of Theorem
1 and the construction presented in [5], which both enable the design of
non-weakly regular bent functions. We remark that once one obtained a
non-weakly regular bent function, one can recursively generate more non-
weakly regular bent functions as the direct sum of a weakly regular and
a non-weakly regular bent function, see [25]. We start with recalling the
construction in [5].

Let f0, f1, . . . , fp−1 be bent functions from Vn to Fp, then the function
G : Vn × F2

p → Fp defined as

G(x, y, z) = fz(x) + yz

is again a bent function. As shown in [5], it is non-weakly regular if some of
the bent functions fi, 0 ≤ i ≤ p−1, are regular and some are weakly regular
but not regular.

We observe that both methods employ bent functions in dimension n to
obtain a bent function in dimension n+2. Whereas the method in this paper
can be seen as a generalization of the Rothaus construction, the method in
[5] can be seen as a generalization of a construction of Boolean bent functions
in [11, 19], which follows a construction principle suggested by Siegenthaler
[24] to obtain correlation-immune Boolean functions.
The method in [5] does not impose properties on the p bent functions
f0, f1, . . . , fp−1 used for the construction. The construction in this paper on
the other hand requires that (certain) nontrivial linear combinations over Fp
of the three used bent functions f, g, h are bent as well. As a consequence,
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vectorial bent functions can play a crucial role, serving as a source for the
components f, g, h for the construction.

As easily can be seen, the algebraic degree of the bent function G ob-
tained with the construction in [5] is upper bounded by d + (p − 1) if d
is the maximum of the algebraic degrees of the employed bent functions
f0, f1, . . . , fp−1. We will show that this is not the case for the construction
in this paper.

Consider the Coulter-Matthews PN-function x14 from F37 → F37 , and let
α1, α2, α3 ∈ F37 be linearly independent over F3. Recalling that the algebraic
degree is the maximum of the p-ary weights of an exponent in a polynomial
representation, we observe that the component functions Tr7(αix

14), i =
1, 2, 3, have algebraic degree 4. As one can easily determine, the coefficient
of x1148 in the polynomial representation of our resulting bent function G
in dimension 9

G(x, y, z) = (Trn(α1x
14))2 − Trn(α1x

14)Trn(α2x
14) + Trn(α2x

14)Trn(α3x
14)

−Trn(α1x
14)Trn(α3x

14) + Trn((aα1 + bα2 + cα3)x
14)

+Trn((α2 − α1)x
14y) + Trn((α3 − α1)x

14z) + yz (6)

is
C1148 = α34

1 (2α1 − α2 − α3) + α34

2 (α3 − α1) + α34

3 (α2 − α1).

Since 1148 = 36 + 35 + 2 · 24 + 22 + 3 + 2 has 3-ary weight 8, the algebraic
degree of G in (6) is 8 if α1, α2, α3 are chosen such that C1148 6= 0. For
instance one may choose α1 = 1, α2 = ω, α3 = ω2, where ω is one of the
1092 primitive elements of F37 . The coefficient C1148 is then nonzero if ω is
not a root of x163 + 2x162 + x83 + 2x81 + 2x2 + 2x + 2. Observe that the
bent function G in (6) of algeraic degree 8 cannot be obtained from Coulter-
Matthews functions Tr7(αx

14) of algebraic degree 4 with the construction
in [5].
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[9] A. Çeşmelioğlu, W. Meidl, A. Pott, Generalized Maiorana-McFarland
class and normality of p-ary bent functions, Finite Fields Appl. 24
(2013), 105–117.
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