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1 B#DESHS Cayley 777

F, BrohBRY, X7 FIIEHR 2 OARIKFy %, XF f BEF g lE F 226 F EEA
DEEERT. f % f2) = f2)+ f0) (z € F) T DEDSNIBE FITH R T,
f(0) =0 &IRETSD. HERIZ g(0) =0 2F5. £72V LWVWI XFTROELEZEHRIZ T,
ED 2n+1 TR T MIVEMERRLZEDERT.

V=F,x FxF={(ga,b) | c€Fyabe F}.

Cayley 727 DEH

EE 1L LOBK fITHUT, ROEIITERIND T T7T C(f) & f DEDS Cayley
AT RA LIS

BER V =F,x F?={(¢;z,y) | e € Fo,z,y € F}.
BREERIMR u~v iff u+v e Gy ={(L;z,f(zx) |z €F} B fDTF 7).

Cayley 757 C(f) ICEBE Y % (BEAR) EBH

(1) f »% quadratic APN BE#(D & Z121%, C(f) I& f D& ® % DHO (dual hyperoval) S(f)
2B U 7z semibiplane T® 5. Z @ semibiplane DHO & S(f) &, FADY quadratic
APN BB OO RMEMIZEE T 28R 2 E BRI, L Lo RPN RTH L. £
I CT—EDOBEBIZHT 2 Cayley 77 71, FMTIFR U AR RO—RLTH 5.

(2) [FfEMEIZBEIY 5 R2 &, Walsh £2#, Dillon O#{5272 &, APN BIBUZET 2% < DGR
D, ZD Cayley 77 7IZEHTHZ Lk oT, (BTHWINT 2 & 512) HED»DHi—
MIZHIHTE 5. /o T, ZOMRIT (D L B 2 O) AR ORI % it
5720 DH U WBREREET 5.



BE-Z=28—#kM% (differential uniformity)

£ 2 F LOBEK f BPESBINC p-—8k (differentially p-uniform) 1%, $XTD a,be F
72720 a0 20w T#H{zeF| flx+a)+ flx)=b} <uTHdDI L.

F=TFy FLOEOBEL fI2oWTH, [f ZENMT 20 —FTH B, 2AHHNT 2271 —Fk
TRV, ami@g%ﬁﬁﬁiiaN%ﬁ&QEy<w@zﬁ#£—oﬁfﬁ5.Wiﬁ

(Fy )ﬁﬁx@g%{ JES 22" —kRTH DM, ESINT 20T —RR TR, T OB &

b"C 25T 2——1%73\55#5(@ & % APN(almost perfect nonlinear) £IESDTH - 7z.

EE-CCZ & EA-FE (CCZ and EA-equivalence)

E3F LOBEB fLgizdLT, f A g2 CCZ-AME (resp. EA-RE) &1, V =
IFQEBFZ FORBEEHLEM p T {(0;2,y) | 2,y € F} (resp. 8L {(0;0,y) |y € F}) i
fERL, 22 Gf G(f@&77%g®977uﬁﬁjéﬁ#¢%@#ﬁfﬁé L.

EA-Z#10 EA &% Extended Affine equivalence D& T, Z DHEEIFIRDHIZIZINE.

fegMNEARMETHRILE, TRTD e FIZDOVWTHR
(g(2))° = f(z®) +2° DRI TDEIBREF LOT 74 Vet a, 6 2774
B B DBFET B EDEETH 5.

—7i, CCZ-AfE &\ WS HEEE, ZOMEZHMOTRARLZ 3 NDHFEE Carlet, Charpin,
Zinoviev @EEY%%A%)ﬁf’%@’C%%) EZNS, HOMIZ f & g DY EA- Hfﬁf%?ﬂ
CCZ-[FfETH 5.

& - Walsh %%

EE 4 F LOBEKE (50,0) e VITRULT, f D (g5a,b) I2HF 5 Walsh HE & 1FkA
TEHEINDERDODI L THS:

Wf(€; a, b) — Z(—1)5+Tr(ax+bf(x)).

zeF
V ZBEARTH 2B AT, IRATEDSND V DFEEE X (e

X(cad) (8,; I,y> — (_1)55’+Tr(am+by)
EFEADL. ZDEE Walsh 5RE Vi(e;a,b) &, 7777 Gy WIS SHER C[V] O
Gy = cr(Liz, f(2) IZBWTHEE X(cap PEBETH 2.

V DTG (g;a,b) 12 Walsh #R8 Wy(e;a,b) ZXIBSE S V EOERBUARAE W, &5l
U, f ® Walsh BB ITRZ 229 %, $7abb, R C[V] (V EoEEMEEKEAe &
59) CBVTROFATERS NLBBD W) THS.

Wi = Xt

el
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APN BI# f OBFZIZE T, Walsh FREX Wf(o;a,b) =Y e p (1) Trlas bl (@) 3 SEEE B
N5, TOHAIIMLR. —DIZi, A 56N be FIZRT 555k %zﬁ f)=bDfE z € F
DEEAS Walsh (-8 FIWTIRD LD IZRRTEL L WO HEIIH D L.

ZaEF Wf+b(0;0aa) = |F|{ZI§' € F | f(l') = b}
£ 0 AR BRI O E THIA X N5 (R 3),

2 FEAMDEDD Cayley 77 7 DEKXME

MUTF, BBDOED S Cayley 77 7 DIEARKLMEEIZOWT, AEEH UL D2 rb
D EFMERS . Z O E, kT L UTAPN BBUZEE L TN & < IS -3z
BLT, Hﬂﬁﬁﬁﬁﬁ—ﬂﬁﬁéﬁﬁﬁﬂé’éiéﬁb‘“@@<, — DRI T 2 HEE A D EHRRILIE
WIZHR->TW5.

IROFEL, EFEIZE XX TCCZ-FMEIX Cayley 77 7D ZFET 5| kRS
Nd71255.
WELF LOBBSf & gz LT, f A g2 COCZ-AMETHIZE, Cayley 775 7 C(f) I
Cayley 7777 C(g) 1277 7& LTCHMETHS.
MERIZ Z < %Lm f&gdDCCLEMEREZD LDV LOSBEEHGAR p 2E15.
V O u,v TRLUT, 777 C(f) I8V Tu kv iETS sutvel, &
u’ + v = (u+v)f € G =Gy < u ~ v inC(g).

MRDHFEFEE T SIZATEND.

HRE2 F LOBK f OEDD Cayley 777 7 C(f) I valency |F| = 2" OIERAIZ Z 7T,
{(0;2,9) |z,y € F} (ROEH) & {(L;2,y) | z,y € F} (FAY I DESE) % bipartite halves
LB I T7THY,V REANCERT AR {t.cv—v+ulueV}y 2FD.
Cayley 77 7 C(f) W2 L, f DENHNIEDIEE—FRTH L2 PHETE S (& 1(1)).
Mo T, [ZESH—HRMED CCZ-FEIZ & > THRZND ] L \WHHE (R 1(2) VHiIE 1 225
BHIZEMIND. (ZOHFEEERIFHINZOEH L L (2010 ££Z 5D Dempwolff DX
H), WO TOIHTIEEHEABETH > 7.)
R1 (1) fOESEC p-—Fk < Bt 2 ICHDERED ZTHR u,v € V IZDWT
HlweV|u~w~v}<p.

(2) B%%ﬂt Frg COLRMEETS. DL E f DA p—BTHNIL, g BHENH
p—RETH 5.

m@%;éi BEEL f @ Walsh SRBOERZRTEDOTH D, fIEHBITIBAR I NIZE
ADEDTHB.

BB 3 A% Cayley 777 C(f) ODHiETHI LT 2. 2D E A DEEMEDRTLERS

1%, Walsh BRED 75T L EES {Wi(s;a,0) | (5;a,0) e VI IT—HT 5.

ZDHEIIE, A Terres DA [TBook1999] ¥ A& L EMRMINDA [FERANE Book2003] 12—

BALSNERTENT VS, ZOREEEERT RS LVOT, HEELTSS .
VEERICERRUZRIIELLS AP 2720 T, BIEL
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8 3 DEIFA V IZ& DA VT v 7 AT 6NN T FIVER CY I2EWT, v e V ITH
I g DHART PV E e(v) LY. HREE (e(v))pey KBWTIRD LS IZEHE Iz CY
~NDEG o &, CV LOMPAHIZHELZHD %2R UL o EFLT.

ale(v)) == > e(w).

weV,w~v

ZOL &, BEATH Alx a DEREE (e(v))ey ICETI2RIUTIITH 5.

V DL TR LT, e(x) = X0y X(0)e(v) £V CV DR MLEEZ S, FEEOE
RKERPS x BV OfafEeREE#HLE (V) X CY OREE25 X5, £Z T, ROFE%
HENONIE, ZOREIZ A DEERZ MRS R5ZDT, fEDTEENFSND.

Fak: FEEE X DY X = Xeap EWVIIEDEE, e(x) ZEEME Wi(e;a,b) 12T 2 A DI
BRI MLTHDB.

DFRZDYEREZERT D, TTELHR o DEHE»S

ale(y)) = Zx(v)( > e(w)) Z( > x(@) e(w).

veV weV,v+weG ¢ weV \veVyu+weGy

ZIZT EELRZ F D w iZxLT

Y. x) = ) xwtuw= (Z X(u)> x(w)

veVu+weG ueGy ueGy

THo. BEORIZEIT D x(w) DEREUL, X = X@ap & L5, Walsh FREOERXD,

S vw) = St £(@) = Wi(eia,b)
ueGy el

L% UEBbET

ale(x)) = Wi(ga,b) Y x(w)e(w) = Wy(e;a,ble(x)
weV
THY, WEPIT e(y) FEAEME Wi(e;a,0) 1IZHT D ADEAERNT MILTHD. O

ROZFME 3 o CI/ONLY, BELKRTH L. R 2(1) XIEA T F T D—fi
imEAliE 3 o/ oNnDd. & 2(2) YT D HFEI Edel-Pott 12 & D BFERZ A U 23R T
P TR I N7z [EdelPott2009] A3, Z Z TEHFEDHENIZRRARERBEDDH 5.

%2 (1) BT A OFEAME LT |F| DEEEIX Cayley 75 7 C(f) DEAERD D
g e —8 UL, |F| OB TH 5.

(2) BB f DY g \T COZ-AfETHNIX, ZEEGLLT
{Wi(e;a,b) | (g;a,b) € V= {Wy(e;a,b) | (e;a,b) e V} THS.
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ROEWANLHARTRINIGFEELTHD.

BE4a,bc F LIFABK m 1IZXRUT, Cayley 7777 C(f) IZBWTIHA (0;0,0) &
(m mod 2;a,b) ZFESEE m O walk DIEE T 5.

W (a,b) = #{(x1, ..., 20) € F™ | Zx = a, Zf(xi) = b}

ZDExE
(Wf)m = Z wm(av b)X(m;a,b)-

(a,b)eF?

ZOXRIE C(f) DERIENFGNE ZIZEMTHERAD. /2, BRBRIZHD DT f ¥ F =TFan
(n T EOWEERE f(z) = 2272 D& &, Kloosterman FIIZEAT 2 FIAXNZE 52 5.

3 Cayley /727 DERKMEEER

ZDETIE, BBOED S Cayley 77 712D0W\WT, ZOEAEN L (EERGAIZIE) BEEIC

DWTHET L. HEMEIXERD 2 5 20 IFICE U CEE R REBEZ 5250, BRIZELT

X APN B2 W5 2 7 A (Z D& & Cayley 77 71358 IZIR > TH RARALH D DD 5.
I LU WEERTH 5.

A5 v,y FIZXNTD By(n,y) = flx+y) + flz) + fly) DREDPERT D F O
EflE S LT E B f DEDD T T T C(f) DHEMERSDOMEBIL |F|/|S] 1Z%F L\,

S xyze FIZWNTS flx)+ fly)+ f(2)+ fla+y+2) DEEDPERT D F OEsZE
iz H —29 5.
IRDOHZFEL, Carlet, Charpin, Zinoviev DF3 [CCZ1998] THNEMIZRINT V5.

R 6 Map(F,Fy) (F 725 ZJeRNDEHRBIRDIRTZER]) 06 V ANDIRIZE X B REE
BpaFEZDLE, TOM Im(p) 1& (0;0,0) Z2EL C OHAERSITHFEL .

pla) = (Y a(@); Y a(@)z,) alz)f(z)).

zelF zeF zeF

PAEofli#E 5,6 IZIERI 7T 7 D—fkinzfilAatbE s &, Cayley 775 7 C(f) DEAGEMEC
N BIRDUESRMZES. (iil) 2L < Ilib > 7z,

%3 F=Fy EOBE flzLT, RIZEMETH 5.

(i) Cayley 75 7 C(f) ik Tdh 3.

(ir) Cayley 77 7 C(f) DEBEKEGHE |F| OEHLIZ 1.
(iii) #idE 5 CEELZ F OEHZERIE FI2—8T 5.

bt



(iv) #ifE 6 TEFRUz Fo-fiEG p 1TV EADEHTHS.

ROFERIE APN B FHORBEEMMETH DL FEZAO6ND. ZOFHFIIHYT S
e, EEOHESRM 3 OHEEM: (iv) ILEDOWT, BX 2" (n > 3), IRIT 2" — 2n, &
INEEX 6 O TS OIFAEITRE SN DT, 1990 4 [CCZ1998] 125 W THID THE
Ha Nz, LU, ZO/RSOHEEEIEINICIRIER I M ARy L ETh o 72,
iz, HESRM (ii) 12D WT, Carlet KOAR [CarletBook2010B] 123\ THEHGRD A %
FAWZZRIEEHR 52 5T\ 5.

EE 1 f 9 APN (Z0W 2-—8k) THE, ZD Cayley 77 7 C(f) IZHEMETH 3.

—IRDOBEIBIZDWTEZD Cayley 75 7 DERRINITDOWTHHNILL Z5, EORERITIX
DI — ARz

EIE 2 F=Fo,n>2+1, ETERI N, Z0WNT 20-—RRREEEL £ 120 L, ZD Cayley
757 C(f) DEERTIEE 4 227 fHTH 5.

e=10D&E ZOEEIZ APN B f 12095 Cayley 77 7 C(f) DEMMEZRT. 20
EHLOFEIH X, APN B f 12X $ % Cayley 7' 5 7 C(f) O@EKEMEDH L WAL %, #EEHE
ELTRHRLONS.

FEHAELR Cayley 277 7 2R DBIBUIIER 2L\, TN S 2R T 72012, IROHRED
flibid.

WET %2 F LOAED p—RR2RBEHREL, FOT a,8 % Tr(aB) =1 273 & 5105%
S (Tr ik F EOf s L — 2B, B flop %

fap (@) == f(x) + aTr(Bf(x))

@é;g, D 2 € FILBWT flap(a) = fl) £ f2) +0) ICXDED S L RO
YA .

(1) f(a’ﬁ) Li%ﬁﬁ’ﬂéi 2“—_‘@.

(2) L ag¢{f(x)+fy)+fz)+ fle+y+2)|zy,ze F} THIUL, fop FAEDINZ
p-—kRkTH 5.

(3) C(fiap)) VEFEHAS.

WE 7(3) OEEF 5 ICHAT 2N LD EER D, HHOED, g(@) = fus(2)
LWELT . LD z € FAZHLT

Tr(By(x)) =



2135, (Fh6_FHOERZEWTIE Tr(Bf(z) DR DITLTHD Z LM T VD))
ZZTHAZER S = (glz+y)+9() +9(y) | v,y € F) & 8 OERZEM L ={z € F |
Tr(82) =0} IZ&END. R 3 DYIESRM (i) 76 C(g) FIFFEEFETH 5. O

APN BEEUIZ N9 2 @M 1 & LOME 7 2 SIRDBFERTE 5. % 4(1) 1Z Dillon DERR
ELUTHIONTWBHERTH S, R 42) ITHUWKEERTH Y, Cayley 77 7 DfEME L W
SMEE A APN B D 7 5 A HHOIT 5 Z & 2R T

%4 (1) fHPAPN BEBZOIE, FED cc FIZHUT c= f(o)+f(y)+f(2)+flaty+z)
729 x,y,2 € F WEET 5.

(2) EED 2 RE 2 >4 1ZX LT, 200 26-—kkREE f T, 2D Cayley 777 7 C(f)
DIFEHAE L DAFEIET D .

PR, B ED S Cayley 777 7 D (GEFERD D) EHREIZDWTHER L. BBH IR
BEZone UTH, ZOERFRZRDZDIZEEDMED 3 L BE L TUMIHE L WHET
b5,

BEARNAEA DS 0L ce FR{f(x)+fy)+ f2)+flz+y+2)|z,y,2€ F} IZA
52,y THR (0;0,¢) & (0;0,0) DF T 7 C(f) (B DHHN 4 THDZ LIXFAMETD
%. > T Dillon D#LEL (& 4(1)) o

APN B f 1z LT, 2D Cayley 77 7 C(f) DERIEE* 6 TH5.
E7z, HARWLRHE 4 »OIREERD.

(1) diamC(f) <5 < FED (a,b) € F2IZH LT f(2)+ fy) +f(2)+ fx+y+z+a)=b
729 x,y,2 € F DMFEIET 5.

(2) diamC(f) =4 & F£ED (a,b) € F2IZXNUT f(a)+ f(y) + fx+y+a) =b ZhE
x,y,2 € F BEET 5.

SETHISNTWS APN B [ 2FRD & IRV D 5Nz

Quadratic APN B%& f 12 L C, diamC(f) = 4.
Mot Twad BIH APN function f 12X LT, diamC(f) =4 £7z1% 5.

FE5DE 25, C(f) DBERXEDN 5 £7213 6 TH 2D L 574 APN B f OFlZ2H 52\,
Eif

(1) EED APN B f 1220V T diamC(f) = 4 THDI & 2RTh, 72k
diamC(f) =5 or 6 Ziii7z 9 APN B f OHlzHEEE &.

(2) —MOBIEL [ 1K LT, C(f) OERMA DERD LIIXD 557




4 FREBEIERIMEE Walk DA LIS

APN BE#L f 1209 % Cayley 775 7 C(f) DBERERI 25 7 L2 5 720 D BB+ 53 72 5T
BERDDZEWHEKZ., TOERMIZEITS AB B8 13, APN BROEE R 5 A %27,
RN IE, ERED (55a,b) € VTR LT Wye;a,b) 2 £|F|, 0 721 £4/2|F| DWIh
Nehb &5 F =Fy OB, LEHIND. Wlash BEUIEL LD T, AB BN TE
FET2D1En DABDIK F =Fyn LOATHS.

AB BBDED B Cayley 77 7 DFEEIEAITH 5 Z 1% [Yo2010] TRINTWVWD M, 5
MixZ D 2R U7z

EE 3 f% F=F,q=2" LD APNBE LTS, ZD&&E C(f) WEMENTHLZ L
& f D AB (almost bent) BT HZ Z L ZFAMETH 5. £z, ZTOLED  array 1FIRD
WA Y

(q ¢g—1 q¢—2 (¢/2)+1 *)
12 (g2)-14q)

FFiZ APN BB% £ 12/ LT C(f) DEEREERIZ: 5 1F, diamC(f) =4 TH 5.
f DY APN BB & & C(f) DREBEERI L R 25605 5. IROHFIE, [BCN1989] 2
LI NTWVWD.

Bl n=em, (mk)=1%%%. D& B f(x)=2""2" IZEDMIT p=2-—kET,
C(f) IXEEMEER]ITIRD array % HfD:

q q—1 q—p q—(q/p)+1 = o
(* 1 0 (q/p) —1 q)’ =2

APN &IERS R W—fEDEBUZDWTIE, 5D & ZARDEBFIFER L EFE o N T
AN

R 8 Cayley 77 7 C(f) MWELE 4 OFEFEER] 7S 7 THhNILX, D array EH 2 p 1T
T2 LOBTHB. 22T pulk g DWET ug 1ITEHETH 5.

/ ﬁ:ﬁ% N

(1) —fDBEL f 12D\ TH, 2D Cayley 77 7 C(f) DEEHEERITH UK diamC(f) =
4 12 BZ L ERE.

(2) Cayley 77 7 C(f) DHEBEERI & 725 K 5 A2 0N u-—RR72 B8 f D% Walsh
L R D SETRE D T K2 27 )

FOEHE 3 XAl 8 DFEHHICIE, #idd 4 PEELFRELS.



fiE 4 ZHWTRESMOHEZEDH L U T Kloosterman FlIIZ DOWTHiNS. c € F = Fyn
25X U T Kloosterman F1 K (c) I

K(C) — Z (_1>Tr(cz+z‘1)’

zeFX

CEREIN, TNiE F LOWHBBEH f(r) = 22" 72 @ Walsh RE(TH 5. BB n
NEED L & APN BTH D, n DMEER S IE ZH0IZ 4—FRTH 5. Kloosterman F
OB EXPELEZIZOVWTIFEERIZ L D IREINT VWS, T 2T, BARWLAE 4 225
Kloosterman FIZB 2RO AAXDESITRE S Z L ITHEREL 2V, RO ASMIR <A
S5NTWNWD.

D oerx L+ K1) = [F|, 3o epx (1 + K (7)) = |[F°.
n PEBD L TITFE ST o (1+ K(7)* = 2|FP,
TARTD (a,0) € F2IZH LT —|FP £ Y o (1+ K(7))* K (aby).
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