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2 BE/RITD dual hyperoval ICEEEY B EEEIERI S 5 7

2.1 Introduction
H2HMDOEMIX, Pasini K& EFRKD 2001 FDORDERZILET S L TH 5,

7EIE 1 (Pasini-Yoshiara[14])
Af(Sp,.) DA VT VAT T T HBEMIERTH 2 BB+ 535%ME or BB TRE Gal(K/GF(2)) DERK
TLCTHBHIETH 5,

ZZT, Sp,, [FEMRKD (Yoshiara’s) dual hyperoval (BAB#, &{RIGD dual hyperoval Z DHO £397) &\
b s DHO ’CJ?) D, Af(Sp, ) ¥ZDT 774 VIEREWDNEEDTHD, UK =GF(2") 2 n>4T
HELEMAREL L, K* = K\{0} & &d, —Mz, »5MEAHE727 GF(2)-bilinear mapping B: K xK — K
MHteEKIZEOTHNIARNTA XINT n IRGTEDORY MVZEM%Z X(t) := {(x, B(x,t)) |2 € K} TED
5%, Sp={X(t)|te K} & GF(2) LD 2n RKuRT FIVER K x K NIZET 5 nikGd DHO &
725 TW5, Yosiara’s DHO ® GF(2)-bilinear mapping By, (2,t) = 27t + 2t™ TE&HE S N7z DHO TH 5,
(0,7 1% Gal(K/GF(2)) DAt E T 5, )

T, GF(2) LD 2n iR 7 PIVZEM K x K NIZBIT 2@ S RNREICEEL, n oGO bIVZER
X(t) DERMEZEME X(t)E TRL, Sz ={X@®)t |te K} LEDDE, THNIF—MHITIEDHO IZ4-T
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WAV, Sp & S ALIZ DHO I % & &, & ® DHO Sp 1 DDHO(Doubly dual hyperoval) & X iZ#
T35 [8], Bilinear mapping B°: K x K - K %% & D B 5 B°(z,y) := B(y,z) TE®D, S% :=Spo
LEFET D, Z0LE, LU Sp RHDDHO THNIE, SE, S, Sg°, Sgt, Sy-° TN DDHO TH %
ZeNbhroTWb, FEHIZE  DEIGEWIEE Z K2 DDHO %° Dempwolff 12 & > THiKE T W5 [8],
%72 APN B Sk & 1v5 DHO A DDHO T 2 B E 25 MH12 DWW T, B & U Yoshiara’s DHO 7%
DDHO T# % B F 94T or 2340 TEE Gal(K/GF(2)) DAERKTETH B 2 L, 12oWTIRAM [12] %
TE NIV, BEAHIS T 2 TIIER 1 DFRTH LU FORHAZFET 5 Z L BWHWTH o 72,

EE 2
Sp 7 DDHO TH X, Af(Sp) DA VTV AT 7 7I3H#EATH 5,

DDHO THWHNZBWTIE, FARTWARY A V¥ F Y AT 7 IFHHIEANZ 2> TV, 2T ik
FHITH B BEF 354DV DDHO THEZ ] EFHRUTVSA, BN S £72EH 2 D DOFEIFIE LK
TWRY, TIZTT 74 VHEK Af(Sp) DEFHREZ GENEELRDS) MR THL, DHO S DT 7« VLK
Af(Sp) = {P,B,x} L&, MOEEP={(1,z,y) |z,ye K} 70y 27DEEB={(0,t,2)|t,z€ K}
ATV ABR (1,2,y)%(0,t,2) 2 y+2 = B(a,t) VDI L, ELTEHELZHEDTHS, DHO
EDBFRBDHLN YR TVHIDOBRMENREBRLIFET 50, 4 VT VABBEAFTARRTVWI L EH A
WMCTREIDEREZZHMNT 5,

2.2 A condition for DDHO

Sp % DHO & LU, % ® GF(2)-bilinear mapping B # I\ T, z € K* IZ& LT H, % H, := {B(z,t) |
teK}CKELTEDDE, BHDHO 2EHT DL WHOUENS H, 132 78K ED n IRGTR T M LZERH
K =GF(@2") 128175 n — 1 Rtk %/ (hyperplane) (272> TWA Z e bhb, ZOLE, ROk
MELHTE 5,

R 3

U RARAETH B, (1) Sp »* DDHO,

(2) ¢ : K*>xw H, 18 154,

(3){H, |z € K*} K =GF(2") N®D (n — 1) I B 2RO EL L —BT 5,

BELFC DO TIZZ ORI H ORI AE I o722 8 H Y, DINIZE 54 LRI ZERR % Z
Liz9 5, kFH, LFEMZ, H ={B(x,t)|zr€ K} CK L EHET 5, £/t K*ITHL B e K* %
H ={tc K |Tr(Bt) =0} L LTEDS, ThiE B % [TRTDze KIZHU Tr(3,B(x,t) = 0 A
DD/ —DD K*Dit] LUTEDIDERUIETHD, RIZEH %R ¢: K* >t e K 2L
TiEDD, TOLELRBPRY LD, BRBNBUL (2,1) - (o, ') = Tr(za’ + ') ZHHAL TV,

fhRE 4
St M DHO TH5ZLl ¢ NIN1THEILIZAMETD 5,

SEBA X(0)t = {(0,8) | B € K} THHDT, XO0O)*NnX@t)* = {(0,8) | Tr(BB(z,t)) = 0 Vz €
K} = {((0,B)) %%, &oTHUL ¢ B 161 TRWVWZARS, Sg IF intersection 2B % DHO DE#H %
X7, (2 DDRLD n IRTEHEDZER X (1)1, X (k)L (72721 ty,te € K* 11 # to) 28 X(0)F & [[—
D IIRFTH DB TEDOTUED, )R o B IR T EIHET S, s#£t&TdE, X(s)tnXt)t =
{(o, B) | Tr(az + BB(z,t)) = 0,Tr(ax + BB(z,8)) = 0 Ve € K} THHDT, 200X %2MAdL
Tr(BB(z,s+1t) =0Vr € K £720, 3= Lt BN, s£0,t A0DEEIF K 32— Tr(BsstB(z,t))



I¥ non trivial ZRFRIEEE T kernel 1 K @ (n — 1) IR %[ (hyperplane) TH B DT, o € K* T
Tr(az) = Tr(BswtB(z,t))(Vz € K) %27z T L DV —DEE S, ZOLE X(s)"NX )T = (o, Bssr))
Lo TW5, 5,t DELLPD0D L EFRITRIZE BN TH 5, (22D nIXFEZEMIE 1 IRGTERSZEM TR D
B, VIRIZ s,t1,ty ZHWZERR D KDL T5, ZOLE, ¢ IE 11 EWIEIZED, X(s)1NX(t)t =
((ky Bsgtr)) 7 (%, Bstts)) = X(8)E N X (o)t 70D, (3 DDHEALZ n WIGTHAZEMORDLYIE 0T ML
EME b, ) |Sg| = |Sp| = 2" IFEBNLSHS RO T, S » DHO THS7-DDEMEEE-LTWS
e, 1

%5

LLRDAETH %, (1) Sp #° DDHO,

(2) ¢ K* >t H 15 154

(3){H!|tc K*} B K = GF(2") WD (n — 1) ILE D EHEhDEL L —HT 5,

MR te K IS B e K* % H = {t e K | Tr(Bit) =0} ELTEDEIELD, ¢: K 3t f €
K*DP1lxlThsrire, o . K*3t—H BP1IN1THEILIFFAMTHS, £72 |K*|IZK D (n—1)
Rt 43 Z2[# (hyperplane) 2RO L A UZRDT, W 11 THD) & {H |[tek*} DK D
(n — 1) RouE2 %2/ (hyperplane) £2ATH 5| Z L IXFETH 5, 1

TT21HiD Sy (ZNid Sp X DHO %45 IXH 12 DHO TH5) 1, S = {X(2v) | » € K} 2212
X(z) :={(t,B°(t,z)) |t € K} ={(t,B(x,t)) |t € K} LEHRINTVWBEDT, ELFARIZLTLAFDZ
EIRbnb,

% 6

MU RHFEETH 5. (1) Sy #° DDHO,

(2) ¢ : K*>xw H, D18 154,

(3) {H, |z € K*} " K = GF(2") D (n — 1) unEMehkoLs e —HT 5,

& ZATY. Edel [9] Section 5 2& 0, [Sg #* DDHO TH5| Z&& [S% # DDHO TH5| Z &IEF
ETHDBIEDOhr>TWVWD, ZOZLIZLVMEINRHILTEI Enbh5b,

2.3 Automorphisms of Af(Sp)

Af(Sp) ={P,B,x} FUTFORMEGZFEFDZ LW (1,2,y) x (0,t,2) <= y+2 = B(x,t) £ TITHE
POONET, a,bce K& LT,

) (La,y) = (1,2,y+ B(x,a)) € P
. Ta
(0,t,2) — (0,t +a,2) € B

2 4 (1,x,y)»—>(1,3:—|—b,y)€73
. Tyl
") (0,t.2) = (0,t,2 + B(b,1)) € B

5, JLmY) = Loyt eP
o (0,t,2) — (0,t,z24+¢c) € B



2.4 On incidence graph of Af(Sg)

BTz & 5T (1,2,y) € PIELRESABEHRIZED (1,0,0) ZBINEZ2i¥bh b, Af(SE) =
{P,B,x} ZHBWVT, i (1,0,0) 2ol DR OEGED, L RTILIZTD, o e KX ITHL
k(x) € K* % B(z,k(2)) =0 %27z 950 LTED S, (DHO DMEL D 7Z—DEE5,) £ET, B&
UL O A X T IZOWTIARDZ & ¥bh 5,

e Ii[=¢ I't={(0,£,0) |t € K}
o Iy =q(qg—1)/2, Ty ={(1,2,B(z,t)) |z € K*.t € K},
o I3 =qlqg—1), I's={(0,s,B(x,s+1t))| B(x,s+1t)#0}={(0,s,p) | s,p € K,p# 0}

o Iyl =(¢+2)(q—1)/2, Ty ={(1,y,B(y,s) + B(x,s +1t)) | Bz,s+t) # 0} = {(1,y,A) |y, A €
K, B(y,t) £ AVt € K}

ZIT|+ I3l =qg+q(g—1) = ¢ = |[K x K| BXO{(1,0,0)}| + [T2| + |Ta] = 1 +q(¢ —1)/2 +
(+2)(¢g—1)/)2=¢=|KxK| £\W5 275 {(1,0,00}Ul UT,UT3UT, =PUBTHH, 1v¥F
VAT T TDEREITLATHDZ VWb b,
7=1,2,34,ULTo={(1,0,0)},T5s =0 &H%RT, b; e [, ITHLT;_1(b;) 2 b; A V¥ T Vi
L1 ODIEREDRTES, Tipi(b) 2 b; &A1Y YTV Malj OA2RORTOHESE, LEDS, b €T
U THEIZ D1 (b)) UTj41(b))| =q TH DI LIZERET 5, ANDZ b h b,

o Ty(by)|=qg—1, ZTZIZb =(0,t,0) €Ty, T'2((0,¢,0)) = {(1,z, B(z,t)) |z € K*},

i ‘Pl(b2)| =2 ZZlITby= (l,x,B(a:,t)) €y Fl((l,{IZ‘,B(.’II‘,f)) = {(O>tl70) | B(:L‘,t) = B(‘T7t,)} =
{(0,¢,0),(0,t 4+ x(x),0)}o

o I's(b2)] = q¢—2, ZTZIZ by = (1,z,B(x,t)) € I'yo I's((1,2,B(x,t))) = {(0,s,B(z,s +1)) | s €
K,B(z,s+1t) # 0}

° ‘Fg(b4)| = Q- ZZIZ b4 = (1,yA) S F4o Fg((l,y,A)) = {(0,5,A+ B(y,s)) | S € K}o

BLEWE by € Ty.by € Ty by € Ty DD HIZ X 6F, HIC—HIETHZ I LMDH5B, LIhoT by € I'y
IZXF LT Taby), BEVTu(by) 2FRS 2 EABBTAZ DI THEA, —HUT ZNE DA U3 by DI
DHI Lo TEBT 2 Z L ARISNT WD, 207 Do(by), BLU Ty (by) DY A XS by DEOHIZ & S
PRI R BRI AT VIRTH B, 28, [Da(bs)| + |[Da(bs)] = q THBDT, To(bs) DY A ZH—E
7 SIETy(bs) DY A b IR B T EWbh 5,

& T
Sp W DDHO TH 572 61F, TRTD by € T3 126 U THIZ |Ta(bs)| =¢q/2—1Th 5,

ZOMBEDHHLHYILDEEFEZIT VWD,

% 8
Sp B DDHO TH 5% 51, TRTD by € [y I U THIZ |Da(bs)| = ¢/2+1 TH 3,

AN ORHE 9, 4l 10, #HE 11 2 W T 7 OFEMEZIT S, by e D 1YL s,pe K,p#02HWT,
W2 by = (0,s,p) EREDZLIZHEET 2,



fHRE 9
b3 = (0,8,]9) IZRL T, |F2(b3)| = |{.’L‘ e K* | H,> p}| R D 3D,

BEBR 2.2 HilZHB\WT 2z € K* 12X U T hyperplane H, % H, = {B(z,t) |t € K} L E#HK L7z, [TEDEE
ENTzs e KIZHUTH, = {B(x,s+t) [t e K} L LTHEXWI LITHERET S, TThy=(0,8p) €z %
ERIGEC—DEELTEL, TDEE (1,z,B(x,t) €T DI Dby A V¥ TV M THIERMGEHFANS,
(1,2, B(z,1)) D bg LA VTV b THDBERET DL, B(x,t)+p=B(x,s) THBDT B(x,s+t)=p
B0 5 Hy, 5p TRIFNIEERS R\, W H, >p LRBEEDr e KX ITHNLT, (Hy,>p DY
REDPFIELTp=B(x,s+1t) LRINTWVWEDT) A=p+ B(z,s)(= B(z,t)) LEDDZ LITL D FEE
SNz b3 = (0,8,p) A VYTV MGG (1,0, A) € Ty D722 —DEZE 5, ]

=& 10
Do (bs)| AMERED by = (0,5,p) WU T—ETHELETNEME, {re K* |H,2p} =q/2-1H 7
RTDp e KX IZHUTHEOVIDI & TH S,

SERR MERE O 12X 0, |Do(bs)| AMEFED by € T3 I LC—H TH B 51E |Da(bs)| = /2~ 1 THB I L
AREETATHSE, Ty & T3 2 BEEMALLORE 2 EICHA B & [To| - [Ts(by)] = [Ta(bs)] - |Ts| 235
DIEODT, qlg —1)/2 % (¢ —2) = [Talbs)| x qlq — 1) £S5 ZEhS, |Dabs)| H—EETH 575 1%
IDa(bs)| = q/2 — 1 THBZ EWbI B, I

i 11
K % 270/K ED n IR T PIVZER & AT, K DT XTOD hyperplane(n — 1 IR7t_ 2 MVZER]) D5 5,
p € K* %5 < & hyperplane D¥¥ (p £012&57) q/2 -1 TH 5,

BEBR BUsHMEIZ & D, hyperplane £ 0 MO SDEE 201 —1=¢q/2 -1 &[H—Tdh 5%, I
EEER [ 7 DFERA]) Sp A DDHO TH 574 61F, M3 &9 {H, |z € K*} 13 K ®$ T hyperplane
DEEGL—HTD, (TS ¢:io— H, 1N TEHETHS,) ME1L L0, 20L& {ze K* | H, >
pH=¢/2-1 §RTDpe K* IZHLUTHD LD, fiEI LD, ZOLETRTD b3 € D3 ITHLTH
iZ Ta(bs)| = q/2— 1 TH B, '
MET LR BLUTTNETOMEIZLY, Sp A DDHO DL & Af(Sp) DA VYT VAT T 7 DER
5 e g—1 qg—2 q/24+1 x
* 1 2 q/2—-1 g¢q
EHL 2 DEEHTE S Z e bhr o7z,

%4 T»H DY intersection array ERBIEeBbhrol, TDESIZLT

3 H3 2 XM APN BB DK

2 LK Fy EDARZ MVZERFY LD F 25 APN BT H 5 213, F B3 RTD a € F3\{0} £ b e F?
ZHUT, OB |{r € FY | F(x +a) + F(z) = b} < 2%%i/=92LThs, APN BHUL 1993
fEIZ Nyberg IZ & o TEDBBIZHRWINIEEZ & DS ORI DZDEAI N, FHR2RNTHD LIE
F(x+y)+ F(x) + F(y) + F(0) 2 2,y € F} (22T Fy-bilinear ThHh5 I & TH 5, Fy LD 2 HDE
B, iZ20WT, EMFY x F} DM Fo-7 7 4 VRAMBEBRIZE 5TY 77 {(x, Fi(x)) | x € F3} 2
757 {(v,Fa(z)) |z € F3} B INB L &, B & P L CCZAMETHZ 2\, Fy OB F
D T-rank &%, f(a,b) € P =Fy xFy & 70 Y7 (u,v) € B = F} x Fy (ZBEEERIER (a,0) ~ (u,v) %
Fla+u)=b+v eRHELL2EI T 7I28WVWT, DA VYT Y ATHOFy LOWKTH 5,



& 12 (Edel-Pott[10])
F & B H CCZ EME: 5 1E T-rank I3FH L\,

B IRAK For DERE For X Fon EOLLFDED APN BIBUZDWTH X 5,
F :TFan X Fon 3 (2,y) = (vy, G(z,y)) € Fan X Fan

DEGEIZDWTHE R\ F Y APN BIBUT 2 £ 5/F1F Carlet [7] D 4.2.1 DERMITHEAONTED, L X
X F 2R 2RI OGS, APN Th %5

1. G(z,y) ¥ x DEAF L LT APN
2. G(z,y) My DB E LT APN
3. G(z,ar) BWFRTD a € Fy, 12 LT APN

TH5, (Carlet KD INSDRMIZOWTIEEFR I EZBEZI VL W, )

3.1 Known Examples and their I'-ranks on Fys
BIEETORASNT WS Z D& 5 7% APN B OFIILA FD 2FHTH 5,

EHE 13 (Carlet[7])

GCD(n,i—j)=1Ts,t,u,v €EFan, s#£0,t £0& L, G(z,y) = sz +Y fur? y? 4or? y? 112+ 2§
%, ZOLE F(z,y) = (zy, G(z,y)) B APNESTH 5 BB DI Gz, 1) = sz2 2 4ua? +oa? +1 =
0 DS Fou IZfRZER TN & TH 5,

G(z,y) = 22" a2 y+ by +ey? T TG (2,1) = 227 4 ax?” 4+ bz +c = 0D Fon (ZfRZ Fi7270
WHD (27210 GCD(n,m) =1Ta,byc €Foyn) & LEE, EHI1D F(z,y) 13 F (2,y) := (zy, & (z,9))
DENPIHERAETHI2DTID IS BFED G IZOVWTEFRHARNE LN, Fu lZBWVWTIEm=15&
U'm =3 ZTNTNDHAIT (a,b,c £0 & T 5E)200 T OID LS % G (x,y) BIFET 5,

EH 14 (Zhou-Pott[15])
n > 2 GCD(n,m) =1 Ta € FS,, 0 € Aut(Fon), G(z,y) = 22"t + "t 35, Zor &
F(z,y) == (zy,G(z,y)) »* APNBISTH B2 BEFHEME o g {a®" (2" +4)177 | a,t € Fon} TH 5,

% 15 (Zhou-pott[15])
n > 2 88, GCD(n,m) =1 Ta € F) &L, Gr,y) = 22" 4 "2 43, Z02 & o
non — cubic T i BMEZR 5 F(z,y) := (zy,G(z,y)) & APNBETH 5,

EH 14 B LR 15 OB F(x,y) 1Zi=0D%E (DX Y o =id DEHE) 1%, Calret KOEH 13 DD
Bz EENS,

PA R DHEIZ Fon X Fon 2B WTITF ((1) f) DIER % # Z 0UFE I,

& 16
Fon EOBEE F & FodfBEAR L2 L F, F + L 1% CCZ [A1H.,



WU N, B,y € Fon WWHU, y % y+ Ax & BEBRABIBES (z,y) — (z, By ) EASIES L, #H13
DFIFRDR 1T DO F LEIEE Lz, y) = (722,0) L O F + LIZBINDZDT, IRORHEK D 7D
bbb,

%17
Carlet IKDFEHL 13 DRI F (2, y) 1%, F'(x,y) = (vy, G (z,y)) OROERE CCZRME, 2212 G (x,y) =
22" oy byt 2 Um =i — T G(x,1) = 227 dax + b X Fon IZRER RV, 2 LT
W5,

Carlet KDEH 13 DR F (2, y) 1R 17D F (z,y) & CCZFMERDT, Trank 13 G T3 G (z,y) =
22" pazy?” +by2" ! O OEBDOGAIZ OWTEE T T T TH 5, Fos LT, Carlet KO F' (z,y)
® D-rank % Magma THIME T 5 & §RT 13200 TH Y, Edel-Pott D [10] @ table 10 (25 5 2.1 DR
Boa® + 27 4wl (28 4 233) + 4248 D Dorank & T 5,

Zhu-Pott DR 15 DB F(z,y) 1EFos ETEm =1F/2Em =3, BETi=0%F7Fi=2, OAHE
PELU R0 AY, Zhu-Pott[15] (2 & B &, Fos ETi=0DHE (Carlet KOEIZET 25 EG) & D-rank (&
13200 TH Y, i =2 DHEIF 1364212705, INSEFMD AV a2 —X THHRBEATH S, 2F D Fas
T, Carlet KOTH 13 DL, m=1F7=lEdm=3Ti=2DHEAED Zhu-Pott (D% 15 DEAEK
13 CCZFEFAETH 5,

3.2 FADDLDOER
SE, URNDOHZFERU-OTHRSE LW,

EIE 18
GCD(n,m)=1Ta,beFam, bA£0 2L,

G(l’, y) _ :L‘22m+23m n ax22my2m i by2m+1

35, ZOLE F(z,y) = (vy,G(z,y)) 7 APNBE#TH 2 BEFDEME P(z) =22 H +ax+b=0
D Fon (ZfRERETZRNZETH B,

E§d P(x) i& Projective polynomial & FEENFEL <RI N T VD, ZOEIH I8 IFLAND K SIZHF ik
Zohb, (FHiktizks,)

EIE 19 (BE 18 DEWEZR)
GCD(n,m)=1Ta,beFS, &L, G(z,y) = 22"+ 4 axy®” + by?" T (Carlet KOEH 1 D ORE) &
T3, ZOLE

Flz,y) = (22 "y, Glz,y)), £ F(z,y) = (w*" . G(z.y))

5 APN BT H B BB HEHE Glo.1) = 22" +az + b= 0 13 Fon IZfRE R RV L TH B,

DF Y, TH 19 1% Carlet KOEH 13125V T bent % B(z,y) = 2y DOV IZ B(z,y) =27y L&
WA ELTVWS, (7 =22 " 2T 5)

EEBA [EH 18 DEFHA.] Carlet KD 1,2,3 ZHEDONIE LV, £EFE121FHPTH 5, £HE3IZOVTIE
Gz, az) = 22"+ L a0 227127 L pa2 2" THBDT 2 = g(z) = 22 TH(Gold B & B &,
G(x, az) 1% Gold B g LBIUEIE Lo (2) = 227" +a0?” 22" +ba2" T2 DEHRIZ > T W3, 2T G(x, ax)
75 APN T B BB SIT T Lo D2 NH, DED Lo(2) = 0752 = 0 UMOBE RN 2 & T



Bb, ZITERIEDA0EMD Y, ZOTLIE Lo(2)/2 = 22" 1 4aa?" 22" "1 4ba2" 1 = 0 DS Fon (2% F
TRWZ M, 2T = s L EEBRD Y, TOZ 2 Ly(2)/ (0?1 2) = (s/a)? " T +a(s/a) +b=0
D Fon \ZIREFT2 NI L LEETH D, 56Tt =s/a LBEEZ2BHL, APNBEBTH 5 nE+4r50t
1 P(t) i= Lo (2) /(2" 12) = 12" L at +b =0 D3 Fon IZfRZFFTZRNIETH B LD h 5 1

SEHL 3 O APN D Fys £ T-rank & GOCM(n,m) = 1 T P(x) := 22"t +ax +b =0 (f:ffb
a,b # 0) DS Fon IZIEZRFIZIRVEMED NTEIRZK T Uiz, TOMEREM=1BL0m=3L5561tH
Phrb5T, Fira#0DEIZHPDST, 0° =1 D& & T-rank (X 13700 TH O, b° # 1 D& & I-rank
1213798 TH o7z, (B a=0D% XiF Zhu-Pott DFERIZEETNS, ) Fos iIZBWVWTIZ 3 (BLE) @
CCZ FfE¥E% > T\W5, &P T-rank DA (13700, 13798) % £F - 7= APN B Edel-Pott[10] D Fys -
@ APN Bi#3 (Table 9, 10) IZH# X 71T H 59 Budaghyan 5 [6] D Fos £ APN BI$#K (Table 3) IZH
BEXh TV,

Examples I-rank in Fos
EH 1 (Carlet), & 1 (Zhou-Pott, i = 0) 13200
A1 (Zhou-Pott, i=2) 13642
SEH 3 (a = 0) 13642
EH 3 (a#0and b5 = 1) 13700
I3 (a# 0 and b # 1) 13798

3.3 BEETBF,. LD (FEFH#:7R) presemifields

PFpZ2FEHMQRTHEEN) ELF =Fn &35, K% FOHMATEK >3 2L (0) =Gal(F/K) &
T3, Frzae F\{0} 2/ VLD NE(—a) £1 %7323 5, 51 x0,y =2y +ary’ LEDD
(Albert’s twisted field),

EHE 20
P(@) =2 +ar+b=01F FIZMERHVWET 5, (2,8),(y,t) € F x FIZFE +« 2LA NORRIZERT
%Y, (F x F,+,x)Z Presemifiled Df§i&i%k A5 Z L hiHK 5,

(2,8) * (y,1) = ((z0a y)" — a(zt — ay”s)” — b(s 0a t), ot +ys).
HE:a=0Ta=1®0& X Zhou-Pott IZ X 5 A EADRIZE EN D (15, ZDE&E NE(-1)#1
£ 0 p BHERYEF : K] 3&BTH 3.,

EEBR (x, 8)x(y,t) & (z,8) £721F (y, t) \ZBIL THIEEM (additive) TH 2, ( s) # (0,0) 22 (z, s)*(y,t) =
(0,0) ZARELT (y,1) = (0,0) 2T 2, £F 2 =0F7/ds=0DHEFEAW, 2 400D s#0 21K
E LT (y,t) = (0,0) Z3EHIT 5, (y,t) # (0,0) LIREL THFEZELS, B2A»S yA02Dt#£0TH
B own, $2EH2RE0 s/o=—tfy=0€ F* L2 B+ 0DVFET S, s =fz, t = by
A 1RITRATEE, (oay)” +ab%(zoqy) + 08 (xoqy) =085, zogy =288,
27 4 aBo 4RO =0 2B, ZITIRELD 2 £07KDT 27l 4 g0 1 pBol =0 BB,
‘{k’ = X e B XM 4 af X 403 =0 8B, 2 A0BSIEX =27/2 50 X #0852

WCHERET S, ZOMd%E o TEH-T, IL6IY :=X/B&BLT LXK, YotlpaY +b=0%,%
Z)o EIANINE P(): =2 4ax+b&BLELE P(x) =02 FIZBERZRW, LWSIREIZ (Y £0
EWSREDHEDT) FIET D, Lo TEHMNG 2:=s50,t =0 TRIFNERSRDP o7z, 2 £0PDs#0
YIRELEDT, (y,t) = (0,0) THRIFNEER S, .



T, K (semifield)S DAZE L U T lRight Nucleus] Middle Nucleus] [Left Nucleus] 2324 KD
KDOESIWIEHING, FIZIEN, ={reS|(zxy)xr=a*(yxr)Vor,y € S} LR TIEFL W,

Right Nucleus r € N,. | Middle Nucleus m € N,, Left Nucleus | € N,

(xxy)*kr=zxzx(y*xr) | (zxm)*xy=zcx(m=*y) | ({*xx)*y=1x(z*y)

FEH 20 O Presemifield 7> 5 K2R TE 555, ZD Nuclei AT DRRIZZR S5 Z 2 D3 h > 72,

EE 21

EHL 20 D Presemifield(F x F,+,%) 75, WO THEZE ((x,s) * (1,0)) % ((1,0) * (y, 1)) = (x,8) * (y,t) &
EHEUETILIZEY, K (F x F,4,%) T (1,0) % (1,0) AL TE2HDODBEE 5, ROILKIRED
[F:K] >3 2 MRET 5, DLWk (F x F,+,+) O Nuclei 13\ FORRZ 2 3,

Right Nucleus N, | Middle Nucleus N,, | Left Nucleus N;
K K (ifa#0) K

T, FH 20 SRR I N BRI, Bierbrauer :#® Projection Construction 12 & 2 PARDRERIZ % -
KO TH5, LOBWMIPEREDOL 7Y —E,rohHo7z, LLL, IROMEPSDLRE LD, FHE20H»
S HERL X B K 2 1% Middle Nucleus 23572 % D T isotopic Tldd D 22\ 2 L 23bh 5,

&8 22 (Presemifield B(p,m,a,a,b) [2][3][4])

Letp=2 7213 p 4#FZ &L T 5, F=F,n 2ERIK, K & F DEHIEK, (o) =Gal(F/K) o #id £§ 5,
THIZa€eF & NE(—a) #£0,1 272355, £72 P(x) :=p12° + pox +p3x® +py (p1 #0) DX F
ARz 2§ 5, Presemifield DFE% L N DRRIZED 5,

(1) % (y,8) = (P1(® 0a y) — p2(27t — asy”) + p3(s7y — axt?) —pa(sca't), @l +ys).

ZDYELLRDBEY LD,
Right Nucleus N, Middle Nucleus N,, Left Nucleus N,
K Quadratic extension of K K
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