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We discovered a family of dual hgperovals S_c(I,GF(Zr);, where 1, r integers
and ¢ an element of the field GF(2r). Using these dual hyperovals S_c(l,GF(2r)), we construct many
simply connected examples which are not known before. We describe the cover and quotient relations
among them using elements ¢ and the integers | and r, and determined the automorphism groups of
them. Next we construct dual hyperovals using a commutative presemified and determined the
isomorphism problems among them. By extending this idea, we also construct dual hyperovals using
many presemifields which may not be commutative. We determined the isomorphism problems among them
under the specific conditions, such as the presemifields are not isotopic to commutative
presemifields. Lastly, we construct a quadratic APN function using a bent function of special type.
Only two examples of such constructions were known before. It is proved that our construction are
not equivalent to the former two examples.

APN



(DHO )
Huybrechts  Pasini 1999
(
)JAPN , bent o0-
Spread
d- DHO
n 2d+1 (d+1)(d+2)/2

n=(d+1)(d+2)/2
4 DHO (Huybrechts
DHO, Buratti-Del Fra DHO, Veronesean
DHO, Taniguchi DHO(
) n=2d+1
2d+2 DHO

Kantor
spread

Dempwolff
Orthogonal spread
, 2d+2
DHO )
2d+2<n<(d+1)(d+2)/2
n=(d+1)(d+2)/2 DHO

Symplectic

DHO

DHO
n=(d+1)(d+2)/2 DHO
DHO

2d+2<n<(d+1)(d+2)/2
DHO ( S_c(,GF(2r)
c GF(2r) | )

(
) DHO

DHO
( )APN
DHO
APN

DHO
DHO

DHO
DHO

DHO

1
2
DHO
APN
DHO
DHO
S_c(1,GF(2 r)
DHO
DHO Dempwo I F-Edel
DHO Extension
DHO
( DHO 2
Extension
)
DHO
S_c(1,GF(2 r)
c=1
c 1
DHO
S_c(l1,GF(2 r)) DHO
S c1(I11,GF(2rl) S_c2(12,GF(2r2)
(cl «c2

) 11,12 ri,r2



2 (SemiField) ,
S c(GF2 r),D)

Kantor
DHO
Kantor Albert
Jha, Jhonson, Biliotti
Albert
1999
Taniguchi
, 2009
DHO
DHO
DHO
DHO
2 DHO
DHO

DHO
bent B(X,y)=xy
APN bent
B(x,Y)
(Carlet Zhu-Pott
)

APN

6
Hiroaki Taniguchi, New dimensional
dual hyperovals, which are not
quotients of the classical dual
hyperovals, Discrete Mathematics, Vol.
337 (2014), pp65-75

Hiroaki Taniguchi, Some examples of
simply connected dual hyperovals 11,
Finite Fields and Their Applications,
Vol .36 (2015), ppl-13

Hiroaki Taniguchi, Bilinear dual
hyperovals from binary commutative
presemifields, Finite Fields and Their
Applications Vol .42 (2016) 93-101

Hiroaki Taniguchi, On some bilinear
dual hyperovals, Discrete Mathematics
Vol .340 (2017)  3154-3166

Hiroaki Taniguchi, Bilinear dual
hyperovals from binary commutative
presemifields 11, Finite Fields and
their Applications Vol. 49, (2018),
62-79

, On higher dimensional dual
hyperovals, 32

, Pp94--99 (2016)

17
Hiroaki Taniguchi, On Covering maps
of Bilinear Dual Hyperovals,
Combinatorics 2014, Gaeta, Italy, 1
July




dual hyperoval
Workshop on Galois point and
related topics, 2014 9 14

Some examples of simply
connected dual hyperovals

2015 1 10

dual
hyperoval 26
1 25

Hiroaki Taniguchi, On some dual
hyperovals, Fql2, 15 July 2015,
Saratoga Springs (USA)

Hiroaki Taniguchi, On some bilinear
dual hyperovals, Giornate di Geometria,
17 September 2015, Caserta (Italy)

32 , 2015

6 23 ,
, On some bilinear dual
hyperovals,
,2015 9 27 ,

,2016 3 6

Hiroaki Taniguchi, Bilinear dual
hyperovals from binary commutative
presemifields, Combinatorics 2016, 28
May 2016, Maratea, Italy

dual
hyperoval ,

Hiroaki Taniguchi, Dual Hyperovals
from Commutative Presemifields,

48th Southeastern International
Conference on Combinatorics, Graph
Theory & Computing, 9 March 2017,
Florida Atlantic University, Boca Raton,
USA

, Bilinear

Hiroaki Taniguchi, Bilinear DHO from
three or more presemifields, The 13th
International Conference on Finite
Fields and their Applications 8 June

2017, Gaeta, Italy

Hiroaki Taniguchi, A variation of the
dual hyperoval S_c using presemifields,
The fifth Irsee Finite Geometry
Conference, 15 September 2017, Kloster
Irsee, Germany

DHO,
, APN
@D
Hiroaki Taniguchi
60370037
®
®
©)



