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Abstract

In this presentation, a technique for constructing bent functions
from plateaued functions is introduced and analysed. This general-
izes earlier techniques for constructing bent from near-bent functions.
Using this construction, we obtain a big variety of inequivalent bent
functions, some weakly regular and some non-weakly regular. Classes
of bent function with some additional properties that enable the con-
struction of strongly regular graphs are constructed, and explicit ex-
pressions for bent functions with maximal degree are presented.

1 Introduction

For a prime p, let f be a function from F) to Fy. The Fourier transform of

f is then defined to be the complex valued function fon Fy

ity = 3 e

z€F}

where ¢, = e2™/P and b -z denotes the conventional dot product in Fy.

The Fourier spectrum spec(f) of f is the set of all values of f We remark
that one can equivalently consider functions from an arbitrary n-dimensional
vector space over F,, to [, and substitute the dot product with any (non-
degenerate) inner product. Frequently the finite field Fp» with the inner
product Try, (bz) is used, where Try,(2) denotes the absolute trace of z € Fyn.

The function f is called a bent function if |f(b)\2 = p" for all b € Fyy. The

normalized Fourier coefficient of f at b € ) is defined by p_”/Qf(b). For
a bent function the normalized Fourier coefficients are obviously £1 when
p =2, and for p > 2 we always have (cf. [7])

*(b) —
—n/2 7 +e : neven or nodd and p =1 mod 4
p " f(b) = { f . (1)

+icl ® . podd and p =3 mod 4

where f* is a function from F}} to F),.



A bent function f:F) — ) is called regular if for all b € F)
p ) = 0.

When p = 2, a bent function is trivially regular, and as can be seen from
(1), for p > 2 a regular bent function can only exist for even n and for odd
n when p = 1 mod 4.

A function f : F)) — I, is called weakly regular if, for all b € F}}, we have

p2f(b) = ¢ )

for some complex number ¢ with |(| = 1. By (1), ¢ can only be +1 or =+i.
Note that regular implies weakly regular.

A function f : F} — [, is called plateaued if \J?(b)|2 = A or 0 for all
b € F). By Parseval’s identity, we obtain that A = p" S for an integer

s with 0 < s < n. Moreover, support of f defined by supp(]?) ={b e
Fpn | f(b) # 0} has cardinality p"~*. We will call a plateaued function with
IF(B)]> = p"* or 0 an s-plateaued function. The case s = 0 corresponds
to bent functions by definition. For 1-plateaued functions the term near-
bent function is common (see [3, 9]), binary 1l-plateaued and 2-plateaued
functions are referred to as semi-bent functions in [5].

We present a technique for constructing bent functions from plateaued
functions which generalizes earlier constructions of bent functions from near-
bent functions. Though the technique also works for p = 2, we assume in
the following that p is odd, as we are mainly interested in this type of
functions, which we also will call p-ary functions. In Section 2 we analyse
the Fourier spectrum of quadratic functions and the effect of equivalence
transformations to the Fourier spectrum. In particular, we show under which
conditions the multiplication of a p-ary function with a constant changes the
signs in the Fourier spectrum. The procedure for constructing bent functions
from s-plateaued functions is presented in Section 3. In Section 4 we point
out that the construction delivers a large variety of provable inequivalent
bent functions, and we give some simple examples of weakly regular and
non-weakly regular bent functions. Bent functions with some additional
properties can be used to construct strongly regular graphs (see [6, 11, 12]).
We will show how to obtain a large variety of such bent functions. Finally,
we present simple explicit expressions for bent functions in odd dimension
with maximal possible degree.



2 Fourier spectrum

Two functions f and g from Fy to ), are called extended affine equivalent
(EA-equivalent) if

g(z) =cf(L(z) +u)+v-z+e

for some ¢ € F, e € Fp, u,v € F)), and a linear permutation L : F) — . As
well known, EA-equivalence preserves the main characteristics of the Fourier
spectrum, in particular if f is bent then also g is bent. More precisely we
have the following properties which can be verified straightforward.

-~

(i) (F +e)(b) = f(b),
(ii) if fu(x) = f(2) +v - then fu(b) = F(b—v),

— ~

(iii) f(z+u)(b) = e f(b),

(iv) if L(z) = Az for A € GL(F,) then f(L(z))(b) = F((A~1)Tb), where
AT denotes the transpose of the matrix A.

We note that these transformations do not only preserve the absolute value
of the Fourier coefficients but also their sign is not changed. This is different
if f is multiplied by a constant ¢ € F,. Before we analyse the effect of this
transformation, we give an analysis of the Fourier transform of quadratic
functions. Using the properties (i),(ii), we omit the affine part and consider
quadratic functions f(z) = >y <;<;<, @ijziz; from F} to Fp, where we put
x = (x1,...,2,). Every such quadratic function f can be associated with a
quadratic form
f(z) =2t Ax

where 27 denotes the transpose of the vector x, and A is a symmetric
matrix with entries in F),. By [10, Theorem 6.21] any quadratic form can be
transformed to a diagonal quadratic form by a coordinate transformation,
i.e. D= CTAC for a nonsingular (even orthogonal) matrix C over F, and
a diagonal matrix D = diag(dy,...,d,), and it is sufficient to describe the
Fourier spectrum of a quadratic form

f(.T) = dlx% +oeet dn—S‘ri—s = Q?L,n—s(x)

for some 0 < s <n—1and d= (dy,...,d,—s). We may assume that the
nonzero elements of the matrix D are dy, ..., d,_s. The following proposition



describing Fourier spectrum of Q% (x) was presented in [3], where bent

functions have been constructed from near-bent functions. For convenience
we will include the proof.

Proposition 1 [3] For the quadratic function Q% , (x) = diaf + - +
dn—sa?_, from Fy to Fp, let A = [[77 d;, and let n denote the quadratic
character of F,. The Fourier spectrum of Q‘in_s is given by

nts f*(b ~d
; {O,n(A)p 2 e{; ®) | b € supp( 27n_s)} : p=1mod 4,
Spec( n,nfs) = nts f*(p) —
{O,H(A)i”_spTep | b € supp( Z,n—s)} : p=3mod4,

—

if s > 0, where f*(z) is a function from supp(Q%,,_.) to F,, and

n,n—s

SpeC(Qn,n) = o f*(b) n . —
n@)irpie Y beFy} s p=3moda,

where f*(z) is a function from ) to ).

Proof: We start with two facts which are simple to verify. For two functions
f:Fy = Fpand g : F' — F),, we define the function f @ g from F) x F"
by (f @ g)(z,y) = f(x) + g(y). Then (see also [1])

~

(F @ 9)(u,v) = Flw)g(v). 2)

For a function f : F}" — F) let f be the function from IE‘;”J“” =F' xF) to

[F,, defined by f(z,y) = f(z). Then (see also [3, Lemma 2], and compare
with Lemma 1 in Section 3)

-~ {p”f(b) : c=0,

fb,¢) = (3)

0 : else.

We first consider Q’il(x) = dx? and note that by [10, Theorem 5.33]
— .
11000=>_ g =n(d)G(n,x1)
z€lF,

where x1 is the canonical additive character of IF,, and G(7, x1) is the asso-
ciated Gaussian sum. Consequently

Qil,l(b) — Z egw2—bm — Z 6g(ﬂc—b/(?d)V—1?2/(4d) — €;b2/(4d)77(d)G(77,X1)-

z€F)p z€lF),



With [10, Theorem 5.15] we then obtain

— (b) n(A)p%e;bZ/(4d) : p=1mod 4,
1,1 - _
n(A)ip%ep b?/(4d) p = 3 mod 4.

With equation (3) we get the assertion for Q,‘il for arbitrary n. The general
assertion then follows with induction from equation (2). O

Remark 1 Since the multiplication of a quadratic function f by a constant
c € F causes a multiplication by c of every element in the associated diago-
nal matriz, the Fourier spectra of the functions f and cf is identical if and
only if n — s is even or n — s is odd and c is a square in Fp. If n — s is odd
and c is a nonsquare, then the Fourier coefficients of f and cf have opposite
sgn.

Remark 2 Let Q%, () = dia? + - + dn_s2? and Q;‘f}n,s(gc) = djz? +
<ot d,_x? be two quadratic s-plateaued functions from Fy to Fp, then one
can be obtained from the other by a coordinate transformation if and only if
n(A) =n(A'), where A =[[;-d; and A" =[] d; (see e.g. [10, Ezercise
6.24]). If n — s is odd we can also change the character of A by multiplying
the s-plateaued function by a nonsquare. Consequently every quadratic s-
plateaved function from ¥} to ¥ is EA-equivalent to it ad o+l if
n — s is odd. If n — s is even then there are two EA-inequivalent classes of
quadratic s-plateaued functions in dimension n.

We will show next that Remark 1 is a special case of a much more general
theorem.

For a function f : Fy — F, and b € Fp, let Ny(j) = {z € Fy
f(x) —b-x=j}| for each 7 =0,...,p— 1. Then

p—1
F6) = No(i)e),
j=0
and for any ¢ € F,, we have

p—1
cf(ch) = Y e @lre = N T bn) — NNy (el (4)
j=0

xGF? xEFg



Suppose that |f(b)| = p(™™)/2, then we have [7, p.2019]

p—1
> No(i)e, Fpln 2 =0 (5)
=0

when n — s is even, and

le <Nb(j> T (J_p{(b)) P (W_m) % =0 o

J=0

when n — s is odd, where 0 < f*(b) < p — 1 is an integer depending on b.
If n — s is even, then using the automorphism o. of Q(ep) that fixes Q
and o.(€p) = €, equation (5) implies

ZNb CJ — ip(n-*‘s)/? cf*(b).
Consequently using equation (4)
ZNb cg _ ip(n+s)/2 cf* (b)

If n — s is odd, with the automorphism o. and equation (6) we get

p—1 .
4 — (b .
ZNb(j)ﬁgj == <J f ( )> p(n+871)/2€;‘7 — 0
— p
J

Hence equation (4) can be written as

g}(cb) _ ip(nJrs—l)p (J_f(b)) egj'

Replacing j first by j + f*(b) and then by ¢~!j, we obtain

cf(ch) = Hprrs—Di2y /") (C J) €

=0 b
c ! * P x J .
- (p) (e O (4s1/2 5 ) (p) 5
=0

C c— * -
= (p) 61(0 DI®) £ (b).

We have shown the following theorem.



Theorem 1 For an element b € ¥} and a function f : F) — F, suppose

that |f(b)]2 = p"*s for some s > 0. If n— s is even or n — s is odd and c is

~

a square in Fy, then cf(cb) = €* f(b) for some integer k. If n — s is odd and

~

c is a nonsquare in Fp, then cf(cb) = —e];f(b) for some integer k.

3 The construction

In this section we describe the procedure to construct p-ary bent functions
from IF;}*S to IF), from s-plateaued functions from )} to . The construction
seen in the framework of finite fields Fj» has been used in [4] to show the
existence of ternary bent functions attaining the upper bound on algebraic
degree given by Hou [8]. The construction can be seen as a generalization
of the constructions in [5, 3, 9] where s = 1.

Theorem 2 For each u = (u1,uz,---,us) € Fy, let fu(z) : Fy — F), be an

s-plateaued function. If Supp(f;) N Supp(]/c;) =0 for u,v € Fj,u # v, then
the function F(x,y1,y2, -+ ,ys) from ]F;’JFS to F,, defined by

=3 (D) Il wilyi =1 - (g — (p — 1))fu(:8)

F.’L‘, , AR
( o (yl‘_ ul)"'(ys'_ Us)

uEFz
s bent.

Proof: FoAr a € Fy, b € F,, and putting y = (y1,...,ys), the Fourier
transform F' of F' at (a,b) is

Flah) = Y dew-arty_ 3 by 3 Fea)-es

zelFp,yely y€F; zeFp
_ —by fy(@)—az —by
= Z €p Z €p = Z & fy(a).
yeF; z€FY yeF;

As each a € [} belongs to the support of exactly one ]/“7;, y € F,, for this y
we have ’F(a, b)‘ = eV fy(a)| = P O
Given s-plateaued functions, there are various possible approaches to pro-

duce a set of s-plateaued functions with Fourier transforms with pairwise
disjoint support. We suggest a simple one using the following lemma.



Lemma 1 For some inlegers n and s < n, let f : F)~° — F), be a bent
function and u = (Up—s+1,---,Un) € IF;,. Then the function in dimension n

fu(:rl...,:z:n):f(xl,...,xn,s)—i— Z Ui T,

1s s-plateaued with
Supp(fu) = {(bla cee 7bnfs>unfs+1a cee 7Un) | b'L S Fp, 1<i<n— 5}-

Proof: For b= (by,...,b,)

) = 3

z€F}

. Dty (wi—bi)z; F(@1,sn—s) =300 by
= €p €p

Tn—s41,--,Zn€Fp Tl pn—s€Fp

Since f is a bent function in the variables x1,...,x,_s, we have

Z eg(azh--.,aznfs)—Z?;f bizi| _ p(n—s)/Z

T1,...,xn—sE€EFp
and thus

~ (n+8)/2 ifb, = .. n — 1<i<
_Jp Ho, =u;, n—s+1<1<n,
| fu(b) = { 0 else.

d

As their Fourier spectrum is completely known we will apply Lemma 1 to
quadratic functions z% + - + 22__.

Corollary 1 For u € F;, let d, € (F,)"~°. Then

2
€y Tpn—s+1
dy - | +u-| ,u €
2
Tp—s In

is a set of s-plateaued functions with Fourier transforms having pairwise
disjoint support.



We remark that this procedure of separating the supports of the Fourier
transforms can be applied to any set of bent functions in n—s variables which
by Lemma 1 can be seen as a set of s-plateaued functions in n variables.
Example 1 For p = 3, n = 2, s = 1 we may choose fo(z) = 27, fi(x) =
222 + x9, fo(r) = 222 + 2x9. Writing x3 for y, with Theorem 2 we obtain
the bent function

F(x) = 2223 + 22 + zox3

in dimension 3 and algebraic degree 4.

4 Applications

Inequivalent bent functions

With the construction in Theorem 2, a large variety of inequivalent bent
functions, weakly regular as well as non-weakly regular ones, can be ob-
tained. As it is well known, EA-equivalent functions have always the same
algebraic degree. By Theorem 1, EA-equivalence does not change the sign
of the Fourier coefficients of bent functions in even dimension. If the di-
mension is odd, then an equivalence transformation either does not change
the sign of any Fourier coefficient of a bent function, or the signs of all
Fourier coefficients are altered. In particular a weakly regular bent function
and a non-weakly regular bent function are never EA-equivalent. Using the
construction in Theorem 2 we can design inequivalent bent functions of the
same algebraic degree.

Example 2. Consider the 2-plateaued functions from F to F3
2.2 5.2 2
9o(21, 2, T3, T4) = 27 + 23, g1(T1, T2, 3, T4) = 227 + T5.
Choosing fo;j(z1, 22, 23, 24) = go(1, T2, T3, T4) +jra and fij(z1, T2, T3, 74) =
g1(z1, T2, 23, 24) + ixg + jxg for ¢ = 1,2 and j = 0, 1,2, and applying the
construction in Theorem 2, we get the bent function in dimension 6

F(21, 2, T3, T4, Y1, Y2) = T1YT + 25 + 23 + T3y1 + Taya.

Example 3. With the same 2-plateaued functions gy and g from F3 to F3
as in Example 2, we choose foo(x1, x2, 3, 24) = go(x1, X2, x3,24) and for 0 <
i,j <2 and (i,5) # (0,0) we choose fij(x1,x2,23,24) = g1(x1, T2, 23, 24) +
ixg + jx4. Then the construction in Theorem 2 yields the bent function

F(x1, w2, ©3, T4, Y1, Y2) = 207Y1Y5 + 2195 + 27y5 + 27 + 25 + z3y1 + 432



Let A be defined as in Proposition 1, then for gy we have A = 1, a square,
and for g; we have A = 2, a nonsquare in F3. Therefore the functions in
Examples 2 and 3 are non-weakly regular. In the construction of Example 2
the function gg is used 3 times, ¢; is used 6 times. From the description of the
Fourier spectrum of a quadratic function given in Proposition 1 we conclude
that 3-3* Fourier coefficients have negative sign, and 6-3% Fourier coefficients
have positive sign. In fact the Fourier spectrum of the bent function in
Example 2 is {—2703,27162 (27¢3)162 —2760 27162 (—2763)%°}, where the
integer in the exponent denotes the multiplicity of the corresponding Fourier
coefficient. For constructing Example 3, go is used only once, 8 times g; is
used. Consequently 3% Fourier coefficients have negative sign, 8 - 34 have
positive sign. In fact the Fourier spectrum of the bent function in Example
3 is {—279,27216 (27€2)216, —27¢36 276216 (—27€2)36}. By Theorem 1 the
two bent functions of algebraic degree 6 are inequivalent.

Bent functions and strongly regular graphs

In [2, 6, 11] it is shown that partial difference sets and strongly regular graphs
can be obtained from some classes of p-ary bent functions:

Let n be an even integer and f : Fj — Fj, be a bent function with the
additional properties that

(a) f is weakly regular

(b) for a constant k with ged(k —1,p — 1) =1 we have for all t € F),
ftx) = t" f(z).
Then the sets Dy, Dr, Dy defined by

Dy = {z€F, | f(z)=0},Dy ={z €F, | f(z)is a nonsquare of F} },
Dr = {x €F;, | f(z)is a nonzero square of Fy}

are partial difference sets of ). Their Cayley graphs are strongly regular.

There are a few examples of bent functions known that satisfy the above
conditions, some of them yielding new strongly regular graphs, see [11]. Also
note that every p-ary quadratic function f which does not have a linear term
satisfies f(tz) = t?f(x) for all t € F,. But in general, a bent function does
not satisfy those conditions.

In the following we relate our construction of bent functions to the con-
struction of strongly regular graphs. We present a general formula for a class

10



of bent functions which enable the construction of strongly regular graphs.
As we will see, this class of bent functions is interesting from different point
of views.
For each j € {1,---, s}, let o; represent the elementary symmetric func-
tion
oy, oY) = > i i

1<in < <i;<s

with s indeterminates over F,. We define a function G(y1,- -, ys) from F,
to I, by

S

G(ylv T 7y8) = Z(_l)jaj(yzl)_lﬂ e 7y€71)'

J=1

Lemma 2

G(?/l,“-,ys):{o if (y1,-+,ys)=(0,---,0)

-1 otherwise.

Proof: If y1,y2, -+, ys # 0 then

Gl = (0 () (0 )2 ( 0 ) () <

If some yiy,---,yi, = 0 then G(y1,---,ys) will be reduced to the sum of
(p — 1)st powers elementary symmetric functions in s — r variables and we
will have

G = (0 () (7T Yo (P T) =1

s—r s—r—1

Theorem 3 Let go, g1 be two distinct bent functions from Fy~* to F), sat-
isfying gi(tz1, ..., tan—s) = t2gi(x1,...,Tn_s) for all t € F,. We interpret
go, g1 as s-plateaued functions in n variables, and define a function F from
Fy x T, = IFZJFS to Fp, by

F(X, Yty 7y8) = G(?/L T ’ys)(g()(x) — g1 (X))+xn—s+1y1+' T+ TnYs +90(X)

Then F is a bent function of degree s(p — 1) + d, where d is the degree of
9o — g1, that satisfies F(tx,ty1, -, tys) = t2F(x,y1, - ,ys) for all t € F,.

11



Proof: For each nonzero vector (yi,---,ys) € F;, we define the function
Jyr,ows(X) = 91(X) + Tp—sp1y1 + -+ + 2pys from [ to Fp. By Corollary 1
and the remarks thereafter {go, fy, ...y, | (y1,---,¥s) € Fy\{(0,...,0)}} is a
set of s-plateaued functions with Fourier transforms with pairwise disjoint
support. Then

F(a, by,--- 7()5) = § Ef(x»yl7"'7y3)7a'x*b1y1*"'*bsys
z€FR

= Z ego(z)—ax Z 61(390(»"5)—91(’I))G(yl,'"vys)'*‘(ﬂﬁnferl—bl)yl-i-'"-f—(ﬂﬁn—bs)ys

P
z€F} (y1,ys)EFy
= Z 6go(x)—a.x 1+ Z 615)91(90)—90(33))+($nfs+1—b1)y1+--~+(:cn—bs)ys
z€lFp (y1,ys)€FE\{(0,+,0)}
= gola)+ Z G;bwr---fbsys Z €g1(x)+wnfs+1y1+---+xnysfa.x
(y1,ys)EF\{(0,+,0)} z€Fp
= go(a)+ b= —bays - (a)
g0 D Y1,Y25°5Ys

(yl:"'7ys)€ngo\{(07""0)}
O

Remark 3 The bent function of Theorem 3 is obtained with the construc-
tion in Theorem 2 taking fo = go and fu = g1, u # 0, and by separating the
supports of the Fourier transforms similarly as in Corollary 1 for quadratic
functions.

Example 4. For the 1-plateaued quadratic functions gg, g1 : Iﬁ‘g — [F3 given
by go(z1, 72, 13) = 223 + 23 and g (21, ¥9, x3) = 2% + 223 with Theorem 3
(and putting y = x4) we obtain the bent function of algebraic degree 4

2 2.2 2 2
Fi(x1,x9,x3,14) = 2127 + 2525 + w324 + 2067 + 5.

Example 5. Applying Theorem 3 to the 2-plateaued quadratic functions
go(w1, 22, 73, 74) = 23 +123, g1(71, T2, T3, 74) = 422 + 23 from F} to F, yields
the bent function of algebraic degree 6

2.4 4 2.4 2.4 2, .2
Fy(z1, 29,3, T4, 5, T6) = 20]T5T¢ + 3xx5 + 3T]T6 + T3x5 + TaTe + 7 + X5.

The functions in Examples 2 and 3 are all in even dimension and satisfy the
conditions (a),(b), therefore correspond to strongly regular graphs. Accord-
ing to the signs of the Fourier coefficients, the graph corresponding to F} is
of negative Latin square type, and the graph corresponding to F5 is of Latin
square type (see [11]).

12



Examples of bent functions with maximal degree

A p-ary bent function f in dimension n can have algebraic degree at most
(p —1)n/2 41, see Hou [8]. The bent function f must then be non-weakly
regular. In a first approach, in [4] the construction described in Theorem 2
is used with maximal possible s = n — 1 to show the existence of ternary
bent functions in odd dimension attaining the Hou’s upper bound on the
algebraic degree. Constructions of such functions from Fg» x F§ to F3 are
described. We here present some simple explicit expressions for such bent
functions.

We first use Theorem 3 to obtain a closed formula for arbitrary odd
dimension. The functions go(x) = 22, g1(x) = 227 from F¥ to F3 are (n—1)-
plateaued. Applying Theorem 3 to these functions yields a ternary bent
function in dimension n+s and algebraic degree 2n. As obvious this function
attains Hou’s bound on the algebraic degree, and we have the following
corollary.

Corollary 2 For an arbitrary integern let x = (x1,...,2n), Yy = (Y1, -+, Yn—1)-

The function F from F} x F§ = F3™° to Fs
F(Xa Y) = Q:U%G(yla s 7yn—1) + 'ZU% + Toy1 + -+ TuYn—1 (7)
s a bent function with mazximal possible algebraic degree.

Example 6. For n = 2 the ternary function (7) of maximal possible alge-
braic degree 4 is the function in Example 1

F(x) = 2323 + 27 + 2973,
for n = 3, function (7) is the ternary function
F(x1,22,03,91,y2) = 221y y5 + 21yf + iyl + w1 + w3y + i

of algebraic degree 6.

Corollary 2 gives one explicit formula for a ternary bent function with
maximal algebraic degree in arbitrary odd dimension. A large number of
ternary bent functions with maximal degree can be obtained using sets of
s-plateaued functions described as in Corollary 1 with s =n — 1.
Example 7. Using the notation of Corollary 1 for n = 3 thus s = 2 we may
choose doo = doz = d20 = d11 = d22 =1 and d01 = dw = d12 = d21 = 2.
Applying the construction of Theorem 2, yields the ternary bent function

F(z1,22,23,51,%2) = 21yiys + 2yiye + 203y7 + 2iyiys + oiyiye +
2x3y1 + 2235 + 223y + 27 + T2y1 + T3Y2

13



of degree 6.

By Remark 3 the bent function in dimension 5 in Example 6 is obtained by
choosing dgp = 1 and dy, = 2 for u # 00. By Proposition 1 the proportion
of Fourier coefficients with positive sign is smaller than for the function in
Example 7. Consequently these two functions of maximal algebraic degree
are inequivalent.

Remark 4 One may hope that this construction of ternary bent functions
of maximal degree can be generalized to the case p > 3. One may start
with bent functions from ), to Fp, i.e. in dimension 1, with algebraic degree
(p+1)/2, interpret this functions as (n—1)-plateaued functions in dimension
n and proceed as above for the case p = 3 to construct a bent function of
mazimal degree (p—1)(2n—1)/2+1 in dimension 2n—1. But by [8, Theorem
4.6] bent functions from F), to F), are always quadratic. Consequently this
procedure is only applicable for p = 3.
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