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Definition: Let F : fo’) — VE,’,’) be a function. The Walsh transform of F
is the complex valued function
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where (, )4 denotes a non-degenerate inner product in Vip).
If Vs(p) = Ff,, one may take the conventional dot product.

If Vf(p) = F, the standard inner product is (b, x)x = Tr¥(bx), where Tr¥
denotes the trace function from F,« to Fp.

A function F : VP! — V) is called a bent function if W (a, b)| = p"/2
for all nonzero a € V% and b e V.

If m=1, then F is also called a p-ary bent function. The Walsh

transform of a p-ary function F : fo’) — I, is of the form

WF(]., b) = W,:(b) = Z GE(X)_“’:X%.
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If m> 1, then F is also called a vectorial bent function. The p-ary

functions F,(x) =< a, F(x) >, for nonzero a € V) are called the
component functions of F.



Construction of p-ary bent functions with a complete spread:
Let n = 2m. Consider the partition Q = {Up, Uy, ..., Usn} of VP where
o U; < V¥ and dim(U;) = mforall 0 < i < p™,
e UnNU;j={0}forall0<i<j<pm,
o Ur=U;\{0}, forall 1 <i<pm (ie., {Up,Ur,...,Upm} is a
complete spread of fo’)).



Construction of p-ary bent functions with a complete spread:
Let n = 2m. Consider the partition Q = {Up, Uy, ..., Usn} of V) where
o U; < V¥ and dim(U;) = m forall 0 < j < p™,
o UinU;={0}forall 0 <i<j<pm,
o Ur=U;\{0}, forall 1 <i<pm (ie., {Up,Ur,...,Upm} is a
complete spread of fo’)).
One can obtain a bent function from V') to F, as follows.

1) For every c € F,, the elements of exactly p”~! of U 1<j<p”
are mapped to c.

[I) The elements of Uy are mapped to a fixed ¢g € Fp.
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Definition: Let o be a binary operation on an m-dimensional vector space
fo,’), without loss of generality Fm, satisfying

) xoy=0=x=0o0ry=0,

) (x+y)os=(xos)+(yos)andso(x+y)=(sox)+(soy),
for all x,y,s € Fpm. Then P = (Fpm, +,0) is called a presemifield.

A presemifield, for which there is an element e # 0 such that
eox=xoe=x forall x € Fpm, is a semifield.

Let n=2m and V) = Fon x Fyn. Consider {U, Us : s € Fpn}, where
Us = {(x,s0x) : x € Fpn} and U = {(0,y) : y € Fpm}.
Then {U, Us : s € Fpm} is the semifield spread.

If the semifield is the finite field, i.e., s o x = sx, then {U, U : s € ]Fpm}
is the Desarguesian spread.



Recall: Construction of p-ary bent functions with a complete spread
Let n = 2m. Consider the partition Q = {U, U7, ..., Usn} of V). One
can obtain a bent function from V') to F, as follows.
1) For every c € F,, the elements of exactly p”~! of U 1<j<p”
are mapped to c.

[I) The elements of U are mapped to a fixed ¢y € F,.
Definition (Anbar, Meidl, 2022): Let n = 2m, U < V%) and
dim(U) = m. A partition Q = {U, Ay, ..., Ak} of V) is called a normal
bent partition of depth K if every function from VE,”) to F, with the
following properties, is a bent function.

[) Every c € Fj, has exactly K/p of the sets Ay, ..., Ak in its preimage
set f-1(c) = {xe V¥ : f(x) = c},
1) f(x) = o for all x € U and some fixed ¢y € Fp.



Generalized semifield spreads

Given a (pre)semifield P = (Fpm, +, 0), consider the (pre)semifield
pd = (Fpm, +,*) obtained by defining x * y with the equation

Tr"(x(bx y)) = Tr{"(b(x o y)) for all b, x,y € Fpm.

Then P is called the dual of P.



Let P = (Fpm, +,0) be a (pre)semifield, m, k, | € Z* such that k | m,
e = p' mod (p¥ — 1), gcd(p™ — 1, ) = 1. Consider the following
partition of Fpm X Fpm.

D ={U,A(v) : v € Fi}
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e = p' mod (p¥ — 1), gcd(p™ — 1, ) = 1. Consider the following
partition of Fpm X Fpm.
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Let P = (Fpm, +,0) be a (pre)semifield, m, k, I € Z* such that k | m,
e=p' mod (p* — 1), gcd(p™ — 1,e) = 1. and d satisfies de = 1
mod (p™ — 1). Consider the following partition of Fpm X Fpm.
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V = {(x,0): x € Fpn}, Vi =V, \ {(0,0)}.

Theorem (Anbar, K., Meidl, 2023): Suppose that P = (F,m,+,0) is a
(pre)semifield such that the dual P? = (F,m,+,*) satisfies
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(i.e., P9 is right FF j-linear ).
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can be obtained from the partitions €; and €, by taking kK = m.
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k| m, e=p" mod (pk—1), gcd(p™ —1,e) =1, and de =1
mod (p™ —1).
> Q1= (U, A() 1 7 € Fye}where A(y) = Usernmpoys Us.
Us ={(x,s0x°) : x € Fpm}, UF = Us \ {(0,0)},
U = {(an) Ly € IE‘pm}v
> O ={V,B(v):v€Fu}, where
B(v) = USEFpm:T‘rT(S):’y Ve, Ve = Ve \ {(0,0)},
Ve={(sox9x):x €Fpm}, V={(x,0): x €Fpm}.
Remark: The semifield spread {U, Us : s € Fpm}, where

U={(0,y):yeFpm}and Us ={(x,s0x) : x € Fpm},

can be obtained from the partitions €; and €, by taking kK = m.

Proposition (Anbar, Meidl, 2022): Let k < m and consider the bent
partitions €2; and Q5 constructed with the finite field operation. Then the
functions obtained from Q; and €25 can not be obtained from any spread.
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Recall: If F: Vﬁ,p) — IFp is a p-ary bent function, then
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Proposition: If F is a weakly regular bent function, then F* is a bent
function.



Recall: If F: Vﬁ,p) — IFp is a p-ary bent function, then

We(b) =] 3 et
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for all b e VP,

The Walsh transform of a p-ary bent function F : Vg,p) — I, satisfies
We(b) = (p"?e), (V)
for a function F*: Vg,p) — F, and for some ¢ € {£1,+i} forall b e Vﬂp).

The function F* is called the dual of F.

If We(b) = gp"/2e£*(b) for all b € V) for some ¢ € {1, +i}, then F is
called weakly regular.
If ( =1, then F is called regular.

Proposition: If F is a weakly regular bent function, then F* is a bent
function.

Question: Is the set of the duals of the bent functions obtained from €4
and €, obtained from a bent partition?



Recall: Let P = (Fpm, +,0) be a (pre)semifield, m, k,/ € Z* such that
k|m, e=p<+p —1 gcd(p™ —1,e)=1,and de=1 mod (p™ — 1).

> Q= {U, A(7) : v € Fpr }, where A(y) = Use]F,,m:Trg(s):—y Uz,
Us ={(x,s0x°) : x € Fpm}, Ur = Us \ {(0,0)},

U={0,y):y €Fpm},

> Q ={V,B(v):v€Fyu}, where
B(’Y) = USEFpm:’I‘I‘T(S):"{ VS*7 Vs* - VS \ {(070)}7
Vo={(sox9x):x €Fpn}, V={(x,0): x €Fpm}.

Theorem (Anbar, Meidl, 2022): If P = (Fpm,+, 0) is the finite field, then
the set of the duals of the bent functions obtained from € is the set of
the duals of the bent functions obtained from €2, and vice versa.



Recall: Suppose that P = (F,m, +,0) is a (pre)semifield such that the
dual P9 = (Fpm, 4, %) is right F-linear, m, k, I € Z7% such that k | m,
e =p' mod (p* — 1), gcd(p™ — 1,e) = 1. and d satisfies de = 1
mod (p™ — 1).

Q1 ={U, A(7) : v € Fpe }, where A(7) = USGFpm:TrL"(S):fy Us,

Us ={(x,s0x°) : x € Fpm}, Ur = Us \ {(0,0)},

U={(0y):y €Fpn},
Given x € Fin, let ), € Fpm be the element satisfying x 7, " = 1 (for
convention set 79 = 0). Consider the following partition of Fpm X Fpm.

01 ={W,C(8) : BEFy}

C(ﬁ) = U Ws* W, = {(Snxd’x) PGS FP"’}a
sEF,m:Tr]'(s)=p
W= {(O’y) :yEFPm}v VVs>k = WS\{(Ovo)}v

Theorem (Anbar, K., Meidl, 2023): The partition ©; is a bent partition
of Fpm x Fpm and the set of the duals of the bent functions obtained from
Q4 is the set of the duals of the bent functions obtained from ©; and
vice versa.



Recall: Suppose that P = (Fpm, +,0) is a (pre)semifield such that the
dual P9 = (Fpm, +, %) is right Fp«-linear, m, k,I € Z* such that k | m,
e=pfk+p —1,gcd(p™—1,e) =1.

Qo ={V,B(7) | v € Fpr}, where

B(V) = UsE]F,,mTri"(s):—y Vs*7 Vs* = VS \ {(0’ O)}

Vs = {(sox9,x) : x € Fpm}, V ={(x,0) : x € Fpm},.
Given x € Fyn, let 0y € Fpm be the element satisfying x %t =1 (for
convention set 79 = 0). Consider the following partition of Fpm X Fpm.

GQZ{T,D(ﬁ) : /BE]Fpk},

D(B) = U T, Ts ={(x,s15) : x € Fpm},
sEF,m:Tr](s)=0
T={(x,0): x € Fpn}, TS =Ts\{(0,0)}.

Theorem (Anbar, K., Meidl, 2023): The partition ©, is a bent partition
of Fpm X Fpm and the set of the duals of the bent functions obtained from
(), is the set of the duals of the bent functions obtained from ©, and
vice versa.



Partial difference sets and generalized semifield spreads

Definition:
e Let G be a finite abelian group of order v. A k-subset D of G is called
a (v, k, A, ) partial difference set if

[) Every nonzero element of D can be written as a difference of
elements in D in exactly \ ways,

[I) Every nonzero element of G \ D can be written as a difference of
elements in D in exactly p ways.

o A partial difference set D is called regular if 0 ¢ D and —D = D.



Lemma (Ma, 1994): Let G be an abelian group of order v. Suppose that
D is a k-subset of G which satisfies =D = D and 0 € D. Then D is a
(v, Kk, A, ) partial difference set if and only if for each non-principal
character x of G we have
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D is a k-subset of G which satisfies =D = D and 0 € D. Then D is a
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character x of G we have
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where 3=\ —p, 6 =k — p and A = B2 + 4.

Theorem (Anbar, K., Meidl, 2024): Let Q; (2,01, ©2) be a bent
partition. Then any union of sets from Q;(€Q,,©1,05) is a regular
partial difference set.

Sketch of Proof: Let 1 <r < pk + 1 and W be a union of r sets of the
partition Q1( Q2,©1,02 ). The non-principal characters of F,m x Fpm are

Xun (%, y) = ep ) (u,v) # (0,0).
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Theorem (Anbar, K., Meidl, 2024): Let Q; (2,01, ©2) be a bent
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partial difference set.
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Lemma (Ma, 1994): Let G be an abelian group of order v. Suppose that
D is a k-subset of G which satisfies =D = D and 0 € D. Then D is a
(v, Kk, A, ) partial difference set if and only if for each non-principal
character x of G we have

NI EEALS

where B =\ —p, § =k —pand A = B2 +46.

Theorem (Anbar, K., Meidl, 2024): Let Q; (2,01, ©2) be a bent
partition. Then any union of sets from Q;(€Q,,©1,05) is a regular
partial difference set.
Sketch of Proof: Let 1 <r < pk + 1 and W be a union of r sets of the
partition Q1( Q2,©1,02 ). The non-principal characters of F,m x Fpm are
Xuv(x,y) = 6 "), (u,v) £ (0,0).

e If W contains U*(V*, W*, T*), then

[ pm"=(r—1)pm" k-1 or
XU7V(\U) - { _(r _ 1)pm—k -1
o If W does not contain U*(V*, W*, T*), then

Xu,u (V) = {

pm _ rpm—k or
_rpm—k



Vectorial dual-bent functions

Recall: Let F : Vg,p) — Vfﬁ) be a vectorial bent function. Then the
component functions F,(x) =< a, F(x) >, of F are p-ary bent functions

for all a € V) {0}.
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for all a € V) \ {0}. In this case, the set
{Fo:ae V\{0}} = {(a,F)m:a € VP \ {0}}

can be seen as an m-dimensional vector space of bent functions over F,
together with the O-function.
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Vectorial dual-bent functions

Recall: Let F : VS,”) — Vgﬁ) be a vectorial bent function. Then the
component functions F,(x) =< a, F(x) >, of F are p-ary bent functions

for all a € V) \ {0}. In this case, the set

{Fa:ae VP\{0}} = {(a, F)m: a € VP \ {0}}

can be seen as an m-dimensional vector space of bent functions over F,
together with the O-function.

{Fy ac VP\{0}} = {(a,F),, - a € VD)\ {0}}

In general
<31, F>:Fn + <82, F); 7é <31 + a, F>jn



Recall: Let F: VP — V') be a vectorial bent function. Then the
component functions F,(x) =< a, F(x) >, of F are p-ary bent functions

for all a € Vgﬁ) \ {0}. In this case, the set
{Fa:ac VBN {0}} = {(a, F)m : 2 € VI \ {0}}

can be seen as an m-dimensional vector space of bent functions over I,
together with the O-function.

Definition (Cesmelioglu, Meidl, Pott, 2018): A vectorial bent function
F: fo) — VE,’,’) is called vectorial dual-bent if the set

{(Fa) :ae V@I {0}} = {(a,F), - a€ VI \ {0}}

of the duals of the component functions of F also forms an
m-dimensional vector space of bent functions over I, together with the
0-function.



Definition (Wang, Fu, Wei, 2023): Let k, n be positive integers with n
even, k < n/2.

A vectorial dual-bent function F : V ) V ) satisfies Condition A if
I) every component functlon Fo={a,F)x, a € V \{0} of Fis
regular (Type 1), o
every component function Fo is weakly regular but not regular
(Type 11),
1) For all « ,BEV \{O} with o + 8 # 0,
(Fa)™ + (Fg)" = (Fa + Fa)"
A bent partition Q = {Ac : c € Vip)} of V) of depth p* satisfies
Condition C if
1) FA: = Ac for all c € VP,
[I) every bent function which is obtained from Q is regular (Type 1), or

every bent function which is obtained from Q is weakly regular but
not regular (Type I1).



Theorem (Wang, Fu, Wei, 2023): Let k, n be positive integers with n
even, k < n/2.
Let F: VP Vf(p), and Df be the preimage set of ¢ for every c € Vip).

[) If pis odd, then the following are equivalent.
i) F is a vectorial dual-bent function satisfying Condition A.
i) Q={Df : c eV} isa bent partition of V) of depth p*
satisfying Condition C.
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Theorem (Wang, Fu, Wei, 2023): Let k, n be positive integers with n
even, k < n/2.

Let F: VP Vf(p), and Df be the preimage set of ¢ for every c € Vip).

[) If pis odd, then the following are equivalent.
i) F is a vectorial dual-bent function satisfying Condition A.
i) Q={Df : c eV} isa bent partition of V) of depth p*
satisfying Condition C.

1) If p=2, then (i) implies (ii).

Remark: The converse of the statement does not hold for p = 2.
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difference sets in G for 1 </ < t,
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Latin square type partial difference set packings

e A partial difference set is called (n, s) Latin square type if
(v,r, A\, 1) = (n?,s(n—1),n+ s> — 35,52 — s).
Definition (Jedwab, Li, 2022): Let
e t > 1 and ¢ > 0 be integers,
G| = t2c?,

e G be an abelian group,
e ULSG, |U|I=

A (c,t) LP-packing in G relative to U is a collection {Py,..., P} of
subsets of G such that

[) P; are pairwise disjoint regular (tc, ¢) Latin square type partial
difference sets in G for 1 </ < t,

) Ui_, Pi=G\ U.

Example: Let {Uy, Ui, ..., Uym} be a spread ofV ) and Ur = U; \ {0}.
Then {U7,..., Uy} is a (1, p™) LP-packing in V(p) relative to Up.



Proposition (Alkan, Anbar, K., Meidl, 2025): For an odd prime p, an
even integer n and an integer k < n/2 with pk > 3, let F: Vs,p) — fo’),
and for every c € ng’), let Df be the preimage set of c. Then the
following are equivalent.

[) F is a vectorial dual-bent function satisfying Condition A,
which is constant ¢y on an (n/2)-dimensional subspace U.
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Proposition (Alkan, Anbar, K., Meidl, 2025): For an odd prime p, an
even integer n and an integer k < n/2 with pk > 3, let F: Vs,p) — fo’),
and for every c € ng’), let Df be the preimage set of c. Then the
following are equivalent.
[) F is a vectorial dual-bent function satisfying Condition A,
which is constant ¢y on an (n/2)-dimensional subspace U.
) Qr ={U,DP\U,Df : ce Vs(p), ¢ # ¢} is a normal bent partition
of VP with F5Dg = Dg, ¢ € VI, and F5(Dg \ U) = DF \ U.

) QF ={U,DP\U,Dg : ce Vip), c # o} induces a (p"/2, p"/?k)
LP-packing in Vg,p) relative to U with IF:DE =D, ce V(p), and
Fo(DP \ U) = D\ U.

IV) QF = {U,D2\ U,DE : c €V c+#c} induces a (p* + 1)-class

amorphic association scheme on e,



Direct sum constructions

Theorem (Alkan, Anbar, K., Meidl, 2025): Let F : V¥) — F and
G: Vgp) — [P« be vectorial dual-bent functions satisfying Condition A.
Consider H : V) x V) I, given by H(x,y) = F(x) + G(y). Then
e H is a vectorial dual-bent function satisfying Condition A,
e Qy={G : j€Fy}isa bent partition of V' x V) satisfying
Condition C,

QfF ={Ai : i €Fp}, Q6 ={Bi : i € Fy} are bent partitions of v,

V) satisfying Condition C and the indices are determined in IF .



Theorem (Alkan, Anbar, K., Meidl, 2025 ) Let F : V¥ — F,
G: V&P) — Fp« be vectorial dual-bent functions satisfying Condition A.
o F(x)=Bifxe U <V¥, dim(th) = n/2.
o G(x) =7 ifxe Uy < VP dim(Uy) =s/2.
Consider H : V) x V) F,« given by H(x,y) = F(x) + G(y).
e H is a vectorial dual-bent function satisfying Condition A,
e H(x,y) =~ B for (x,y) € Uy x Uy,
o Qy={U x U, G : j€Fp}is a normal bent partition of
Vgp) % Vgp)’

G = (A x ) U (U x Big)U | (A x Bj-),
i€F

QF = {U,A; 1 i €Fpe}, Qe = {U2,B; : i € Fi} are the normal bent
partitions of fo) and V&P) obtained from F and G, respectively, and the
indices are determined in [F .
Remark: The normal bent partition Q4 gives rise to a (p("+2)/2=k pk)
LP-packing in V,, x V; relative to U; x U,, which is a direct sum of the
(p"/2=*, pk) LP-packing in V) relative to U; and (p*/2=, p¥)
LP-packing in Vgp) relative to U,, obtained from normal bent partitions
QF and Qg, respectively.



Generalized Maiorana-McFarland construction

Theorem (Cesmelioglu, Meidl, Pott, 2013)

Let s and n be positive integers with s < n, and let

{F&) :F, —TF, | z€ Fp} be a set of p-ary bent functions. Consider
the function H : Fpr x Fps x Fps — IF,, given by

H(x,y,z) = F(Z)(X) + Tri(yz).

Then H is a p-ary bent function.

Theorem (Alkan, Anbar, K., Meidl, 2025):

Let n,s be an integers, s < n and let k be a divisor of s. Let

{F@) :Fp — Fo | z€Fp} be a set of vectorial bent functions. Let
H :Fpn X Fps x Fps — Fp defined by

H(x,y,z) = F(Z)(X) + Tri(ym(2)),

where 7 is a permutation of Fps with 7w(0) = 0.
Then H is a vectorial bent function.



Recall A vectorial generalized Maiorana-McFarland function
H:Fpn X Fps x Fps — F i is given by

H(x,y,2) = F¥(x) + Tri(yn(2)),

where 7 is a permutation of F,: with 7(0) = 0.
Corollary (Alkan, Anbar, K., Meidl, 2025):
Let n be even and H : Fpn x Fps x Fps — Fp« be a vectorial generalized
Maiorana-McFarland bent function. Then the following statements hold.
1) Suppose that the functions F(%) are vectorial dual-bent functions of
the same type that satisfy Condition A and
o Flaz) — F(2)
o 7 (z/a) = am~*(z) for all nonzero v € F i, z € Fs.
Then
e H is a vectorial dual-bent function satisfying Condition A.
o Qu={G :j€eFy}isabent partition of Fpn x Fps x [Fps satisfying
Condition C.



Recall A vectorial generalized Maiorana-McFarland function
H:Fpn x Fps x Fps — i is given by

H(x,y,2) = F®(x) + Tri(yn(2)),
where 7 is a permutation of Fps with 7(0) = 0.

I) Suppose that the functions F(?) are vectorial dual-bent functions of
the same type that satisfy Condition A and
o Flo2) = F@ for all z € Fox,
o 7Y (z/a) = an(z) for all nonzero a € Fps,
and
o FO(x) =0 for all x € U, where U < V¥ dim(U) = n/2.
Then
e H(x,y,z)=0forall (x,y,z) € UXFps x {0} <Fpn X Fps X Fps,
dim(U x Fps x {0}) = (n/2+s),
e 4 is a normal bent partition of Fpn X Fps X Fps,
o Q gives rise to a (p"/ 2%, pX) LP-packing in Fpn X Fps X Fps
relative to the subspace U x Fps x {0}.



A secondary construction by Wang, Fu, Wei

Theorem (Wang, Fu, Wei, 2023): Let m, n be integers, n even, m < n/2
and let k < m be a divisor of m. For every i € F, let F(i;x) be a

vectorial dual-bent function from V() to IF« satisfying Condition A, and
suppose that all F(i; x) are of the same type. Let o, 8 € Fpm be linearly
independent over I, let R be a permutation of F,» with R(0) = 0.

Then H : Vf,p) X ]Fpm % [Fpm _ Fpk
Hix,y,2) = FIO R0z )ix) + T (RO )

is a vectorial dual-bent function satisfying Condition A.



Theorem (Alkan, Anbar, K., Meidl, 2025): Let n be an even integer,

m, k be integers with s < m < n/2, and let k be a divisor of s. For every
i € Fp, let F(i;x) be a vectorial dual-bent function from Vs,p) to
satisfying Condition A, and suppose that all F(i; x) are of the same type.
Let e: Vg’f,), — Fps be a vectorial dual-bent function satisfying Condition
A, and let o, 3 € Fps be linearly independent over IF . Then

H: VP x Fpe x Fps — Fy

H(x,y) = F(Tri(ae(y)); x) + Tri(Be(y))

is a vectorial dual-bent function satisfying Condition A.



Question: Are there bent partitions which do not yield LP-packings?



Question: Are there bent partitions which do not yield LP-packings?

Theorem (Anbar, Fu, K., Meidl, Wang, Wei, 2025):

Let k, m be positive integers with k | m, k > 2, a, b be integers with
a=b=p' mod (p¥—1)and ged(a, p™ — 1) = ged(b, p™ — 1) = 1.
Let M : Fpm — Fpe with M(cx) = cM(x), ¢ € F.

Consider F : Fpm x Fpm — F« be given by

Fx,y) = Teg(yx~?) + M(x~").

Let Df be the preimage set of c € Fx and U = {(0,y) : y € Fpm}. Then
) QF = {U,D}\U, D : c € %} is a normal bent partition.
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function satisfying Condition A, therefore, from the preimage sets one
can obtain an LP-packing.



Question: Are there bent partitions which do not yield LP-packings?

Theorem (Anbar, Fu, K., Meidl, Wang, Wei, 2025):

Let k, m be positive integers with k | m, k > 2, a, b be integers with
a=b=p' mod (p¥—1)and ged(a, p™ — 1) = ged(b, p™ — 1) = 1.
Let M : Fpm — Fpe with M(cx) = cM(x), ¢ € F.

Consider F : Fpm x Fpm — F« be given by

Fx,y) = Teg(yx~?) + M(x~").

Let Df be the preimage set of c € Fx and U = {(0,y) : y € Fpm}. Then
) QF = {U,D}\U, D : c € %} is a normal bent partition.
I1) If M(x) # 0, then for any ¢ € F,«, DE is not a partial difference set.
1) QF = {U,D}\U, D§ : c € F%} does not yield an LP-packing.
Remark: The function G(x,y) = Tr](yx?) is a vectorial dual-bent

function satisfying Condition A, therefore, from the preimage sets one
can obtain an LP-packing.

e The sets in Qf are not the shifts of the partial difference sets in Q.

e The p-ary bent functions obtained from Qg and the p-ary bent
functions obtained from Q¢ are not equivalent.
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Open Problems:

> (Kantor, 1983) The number of pairwise inequivalent bent functions

obtained from Desarguesian spread grows exponentially with n.
e How many pairwise inequivalent bent functions can be obtained from
generalized semifield spreads?

> Let 2 and €, be bent partitions obtained from vectorial bent
functions F, F and G, G, respectively.
Consider the vectorial bent functions H(x, y) = F(x) + G(y) and
A(x,y) = F(x) + G(y), and the associated bent partitions 2 and
Qp. Are the bent partitions 'y and I'; inequivalent?



Open Problems:
» There exist normal bent partitions where the sets are not partial
difference sets.
e What are these sets? Do they correspond to combinatorial objects?
e What can be said about the corresponding Cayley graphs? Do they
have interesting properties?
» Suppose that £2; and €2, are not equivalent bent partitions obtained
from two semifields. Are the amorphic association schemes obtained
from Q; and Q, are isomorphic?



