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Abstract The dulity of Plateaued functions was analyzed. Based on the definition and the restriction of Plateaued func-
tions on some affine subspaces, we proved that there are strong relationships between a Plateaued function and its duli-

ty,especially on the restriction on flats, We also derived the bound of the sum-of-squares indicator of the cross-correla-
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tion between any two Plateaued functions by using the tool of dulity.

Keywords Plateaued functions, Dulity, Normality, Bent functions

1 5%

TR RN E A LR HRENS S K EERENE
F. R Shannon $#&H MRS R BN, — M7 ES
RBLARBE S, N TAET 2 E 77 /R B B 0, 5D
EHRENRSRRAEFELE T —RINEHEER, AL
BERBUREE ACBORE TE A A 6 G R R B
%, HPhERUEEREEMNERZ — EARREREEN
TB¥TTAT R R BB FR  Bent sR¥Y. X 28 RBUAEAA S I
RAEBEF R RO FHBE S AT E T B AN BB 0
FEWT R, 1974 4F Dillon £ T Bent ¥ K X 8
PEOD, I Walsh 3% BO454E s 35 T A2/ E . Dillon #§ 1 : Bent
HEAIXHET % Bent ¥, X—Z5R RPN Bent K
FLREFREG, ExHEERYIEREEWRE. TIREIN, X
BT Bent M —HEHEH AN TR, Canteaut %
AP FERFEE Bent BB 48, 1L T Bent BTE F 55 1]
LFRHIE Walsh i 5 BRI EERZ B X R, BT -
25, SCERC3]H T8 TR Bent I S5 5 BT S
PRETE Walsh i 5 ML R,

JRE Bent BPE A BB WIEREE, . AERANFHH,
AEAE—Hre LG, HAICR R A, X 8
BRIGERERE] T Bent RBEB B2 P EEN . A¥AMX
Bl ALK B T 384> Bent s 3! & Plateaued o $™ 19

FMHH:2013-01-08 &4 . 2013-02-27
2010JC101) %l

B, Horb Plateaued SR#J2 Bent i $UFIER 45 Bent 19
Ty BRAE T BRI SN HEER TP R, AR
HAETHREEH . R —2 R R n s ey
WEH), Gong % AT F 2003 4E4R H T Plateaued 5 $ Ay %t
B — A I A Walsh i B4R AE SR E0TF A2 i, AR S
Walsh 1 #) f B 97 3 Plateaued BRI 3B, 57 4F T Pla-
teaued b #05 H A BTE F23 (6] L FR$1 B Walsh 3% & TE 4
EHX R, FFARHEX—TRBE T B4 Plateaued BREHI E.
AHITH FEER R A

2 WEHIR

n JCAF R R EL f () B LRBRSt: [ Fr—~F,, Hrp =
(@1 s225++52,) € FY 3908 B, A F3 _EFTA n JUTH R R

£5.

EX 1 nIH/REE f(2) € B, £ o« € F} 4b#) Walsh
WA R

F(ft@ )= X (—Df@te&

zEF}

BEH=08F (DA TFERE. HF a=(arras
cha) € R a= (2,2 EF (D) =ax Tz T
"'+an1nc

EX2 B S={a| F(ft+@)#0,aCF3}, B f(x) €
B, HEFERE B -O<r<n), i #5=2", XL % o€
F3, #E F(f+@) € {0,224} Ko a=n—r/2,FR (D H

ALZERARN2ESHFELESMA (61202437), PR B R EABH Y S E 4 (CHD

ERF L84, P00, TEBIR T VBN R{E R %4, E-mail; wawang@chd. edu. cn,

. 19 -



n IGr Wt Plateaued 3.

mEL, % et
R E A= U (@D HE
2T, % fmpet

HILF B g, A Plateaued BR%CH X RBH B
A REH IR ETRNFIAXE.
B f(DEB,,VHFi ER—A k T 0L FK foy

1, \%
W POV EHREL T g =" TSV @,
0, x¢V

fo(@=1HHY f(=1H z€V, & f(OEE— k4%
P55t F 2 o +V _ERIBR G EBG WER £ k EMAR
IRERELEAR (D RT otV RE IEME,

FEX 3 i f(z2) K Plateaued ¥, W £ () By X B
FZEH
0, X F(f+g)=0mH
1, 3 F(f+e)70nt

EX AT F (). g(x)EB,, f()5 g HEAXFE
T3 FEERE LR

Ofg— > Azf,g ()
€F}

Fw=

HHF, Ang ()= 2 (—DPrs T D (= flx) +glzta.
ael"zl

3 FEHiL

Gong % N\ BZIEH , 35 P4 = fE L PR AR R B 318
R A = EILP-Bh s U £ BB A B S %
PR, n—Br et AR M A B B M. AT
FLF Plateaved MEUELA BIFR B, KX ERHBHE
BABGRNBIEFER.

S 1 ¥ f(EB,,V,.WHIKIF; E& kyn—k 4
FEE,VXW=F}. }& KTV HMBEFTIN{ v |
bEW), THiEH{f: 16EW},

Z‘LFZ (fre)=2" ZF(f)

vEV-

T Plateaued ¥R E X KRB 1, 7] BT
Plateaued pR#-5H B 7E 723 [A] L PRI ) Walsh 7% 2 8] &9
K&,

EE 1 i f(x) €B, i Plateaued %, H Walsh ZF#
BUETF{0, £2'), 3BV, W RN F L1 kon—k T4
], VXW=F3,

F(Fgy =2 =245 5P (fgosy)

K9, £() € B, WML E,

F(fgyL)y=2""* —27* RF(fpv)

iERH . i1 Plateaued AT B EE XA, FF (f+ ) =
24F (0) =257 [1— (=17 ], [FlAte5I 2 1 A5
EL F(f+¢) =2"*k’162"11~“2 Fhasv)

vEV-

i
S P (fte)=2¢"1 B [1—(—D7¥]
vEVL L

eV
=257 127 * —F(fgyp1 )]
L N]
F(?qSVL ) =gnk _ on—k—2itl ;WFZ (f¢a+V)

oZO.

FERLAE % £ R = (LT R St

F(Fppr)=2"" =27 ZF (farv)

#it 1 & f@OHF n(n FEFLOL=EILTE B EEL
FoX fMRHBERLY X Fr b — AT o,

£ ADEFOE T8 a+Va€FDEM, M F()wETF
VLEH#.

TS A f (o) S ZAE L P Bl s, BIEAL, MAF e —

L gy 5 BT 25 1 a0 +V (VX W= FY, a0 € W), (175

fagrv=e(e=0B 1), FH—J5i,H Plateaved i %K) H
BESTRTAL, £ oty (a7 a0 €W K TR, BIRHERE a0 €
W B F(fprv) =0, X BEEWRATHE 1 &, ER

F(Ggp =208 —2 " g2 5

= o = =%
B F(XF VS IEM.

BIESR A= LR BAR R B xR R BE B |
WAERBRIXT N KR . ESCHR(4]9, Carlet JEB T Fourier
A BEIN TR

B[ 2% & f(»EB,,VAHF; EH— kBTN,
W3ty gE Fs, A

EVFZ (Ftqp) zzk,i (—1#<F(D,f)
HA,D.f(o)=f(o)+ flate)Fn f()FE e LRI EST .

EE2 B f(2)€ B, (n HEFLO N ZMHEILTE Bl R EL
V2 F3 EH—A b ERMETFSNLPEF; . BEXER e€VE
{0} s Do f N FAGEE W F porv o N T4 L

IR ER (R =HEILF BRI FP ()=
21— (=], 5|82 THER f(D) 5HSHW
Walsh 2532 B 7RI F X R

SF (e =2 T (—DFFD.N

eevlh

N HFIHERE € VEN(0}, D.f T4 R B F(D.
=0, FHit EREH

SF(ftai)=2"21 1— (=17 j=2k27 Jj 2t —
x (DI =24, KTt 35 (— DFetp =0, B} Foerv il
PR

FESCERL7 Ioh MEF R T A THEPAARAR R

SRR, EARX KB 2R HEN, EREHEX SR

BT F IR MLLZIE ., S8BT Plateaued R RIXT B,
AXEEHA BT Plateaued e AL R BOF 75 FIFERREI R
T3 ¥ f(@),gx) €B, X Plateaued %L, Walsh 3§
BeBETF {0, L2, I
0< gy, <2t

EW o= 2 M@= X F () F (gta)
«EF} «EF}
=7 3 P @2 W@
aGF’Zl

X AR
#{a| fl@=1}=2""%= 4 {a| g(a)=1)
Frid
(F#% 50 7D



Dy AT

DiAzAC A ANC.=2AC A AC,
Bf D, B S'HITA&TA.

EH 5 5EM 6 KT FaEPEFATHEANLERE
TCARSCTF AN Z1E , 7T T B B AR MR .

S, DIEN 5,3 DES PMITATH,.D HH
FHAR—ERED BT S HIRXFE. .4 S={x,n
V), B8 D=x Vz: BT AL S PHTTHRFH, X v(x)
=1,(x) =00, 21 AreZx Al V220, Bild o R D
FXTF S HITIRILF.

3 AARMWHREAE

w6 1P 4 T BE R ITE T B B A K
/NIRRT, 4 T SCF RO/NTURT I 2 B S M %44
FEWER F AW FRIIRES TR EENXE.

StHFFHA A,B, U TFHAER A J H B SCFH R A
4, BA—B= V =z,

2€A-B
ERB7 B S={(C,.C..DIRMEER P THE, B
DHREEHXF. DES PRITKFALENYE THE
S'={C,—D,C;—D,,C,—D}RT[H L.

UERR : GEAME)#E D AR S FITR 74,

CAC A AC#C A ANC,AD
FREARE v FB v CGACGAACH)=1H o(C A A
C. AD)=0, \TiiH v(D) =08 FAERXTF yED,H ()
=0, MTFEEH i, 1<i<m, B v(CH=1, ANTTHFE = €C
Fox)=1. BR=¢D, Bz €C—D,HH «(C.—D)=
1. B i ERHERS S BRAWERN, F&E.

LEMBE S EAHEN. T

(G —D)AG—DYA--ANCC,—D)

= vV g A

€@y 222 YEC) —DX o2 XC, —

MBEFERE v K (zis -y za) € C—DX - XC,—Df#
v(x)=v(z)=+=0v(z,)=1,

BT {1,z ND=0, B D FRETHCF, AT R
FHE yEDv(»=0,FRH v(D)=0, HFHE C,1<
i<m, FEB . €C Holx)=1, «(CH=1. TETH

W(CLAC A AC)=0(C) A+ Ao(C)=1

WG ACG A ANC, AD)=(C) A= A(C,) A (D)=0
BMCANCHEC A NC.AD, 15 D RS RILHRTH
FIE

e 6. BB 7 AR T HER .

it B Sz, DUENL 5, M 2 B D FEF S MITRX
FM B Y FAE{z,C—Dy e, Co— D VAT R .

2 % X W

(1] ki BEAKNMW HEEARE B . TREMAIM] b5
B Rt 2000

[2] kM, okakds. BT REIUFHRE SAT MG KRB B
00 HENL SR T, 2010,38: 14

[3] Liberatore P. Redundancy in logic 1; CNF propositional formulae
[1]. Artificial Intelligence,2005,163(30) ; 203-232

[4] Liberatore P, Redundancy in logic Il : 2CNF and Horn proposi-
tional formulae [J7. Artificial Intelligence, 2008,172(35) ; 265-299

[5] Gottlob G, Fermiiller C G. Removing redundancy from a clause
[J7]. Artificial Intelligence,1993,61(27):263-289

(6] #,4RIFH. ARERAR PCFM/NRRATHET] BHERZ
WK ,1990,1:107-112

[7] Ostrowski R, Mazure B, Sais L, et al. Eliminating redundancies
in SAT search trees [C] /Proceedings of the 15% IEEE Interna-
tional Conference on Tools with Artificial Intelligence (ICTA’
2003). Sacramento, 2003,5:100-104

[8] EEAR. FEBH3RS5HSREAM]. SR B4 1R, 2006

(E&% 20 30
O<Uf'g<24i—n+2rzi — gtz
Bop,=0 MEMNY 7+ g=0;Y f=g bt ,H o, =2"""%,
AU BT Plateaued BRI 2 X K ¥ i 53
T {¥— Plateaued B S EXHB R Z B — X R, FFEH
Plateaued s %A 5HEX — T RGBT {EEF A Plateaved K
B A 5% o BT IR AR

2 % XM

[1] Dillon] F. Elementary Hadamard Difference sets [D]. University
of Maryland, 1974

[2] Canteaut A, Charpin P. Decomposing bent functions[J]. IEEE
Transactions on Information Theory,2003,49(8) :2004-2019

[3] B, 24K, B, %, Bent RE M HEELT] RINKAHEE
% F2AR 2012, 58(1) : 086-088

[4] Carlet C. Partially-bent functions[ C]// Advances in Cryptology-
CRYPTQ’ 92, Lecture Notes in Computer Science. Springer-

Verlag,1993,740.280-291

[5] Zheng Y,Zhang X M. Plateaued functions[ C]/ Heidelberg, ed.
Advances in Cryptology-ICICS’ 99, Lecture Notes in Computer
Science. Springer-Verlag,1999,1726:284-300

[6] Gong G,Khoo K. Additive Autocorrelation of Resilient Boolean
Functions[ C] // Selected Areas in Cryptography 2003, Lecture
Notes in Computer Science. Springer-Verlag, 2003, 3006, 275~
290

[7] Zhou Yu, Xie Min, Xiao Guo-zhen. On the global avalanche chara-
cteristics of two Boolean functions and the higher order nonlinea-
rity[ J]. Information Sciences,2010,180:256-265

[8] Canteaut A,Carlet C,Charpin P, et al. On cryptographic proper-
ties of the cosets of R(1,m)[J]. IEEE Transactions on Informa-
tion Theory,2001,47(4):1494-1513

[9] Wang Wei-giong, Xiao Guo-zhen. Decomposition and Construc-
tion of Plateaued Functions[ J]. Chinese Journal of Electronics,

2009,18(4) :686-688



