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Abstract: The value ranges of the number of output variables were determined respectively under the existence of mul-
ti-output rotation symmetric balanced functions and resilient functions with 2" input variables. Based on the equivalence
between the resilient functions and large sets of orthogonal arrays, some results on the construction and count of mul-
ti-output rotation symmetric balanced functions with 8 input variables were presented according to the different dimen-
sions of output vectors, and construction and count of multi-output rotation symmetric 1-resilient functions with 8 input

variables were also studied. Besides, constructions of multi-output rotation symmetric resilient functions are transformed
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into the problem of solving a system of equations.

Key words: cryptography, rotation symmetric function, balanced function, resilient function, support table

1 35|1F

Filiol A1 Fontaine! ¥ Je 7R 4 2 (147 PRI -
PEH T RS IR, Pieprzyk A Qu 7E CHR[2]
PP T e AR 4 (RSBF, rotation symmetric
function) MMMk, CER[B1HE— PRt TH%E T
AT FR R OC 3R, RIUE R 0 R R K mT DA ph e 45
JGAEAH S 1 A IR S35 v i st > b % 1E S AR T
MfE]. FH2 b, A 1999 FELOK, Heks ke 5
N IR R B bR HEARTER . RSBF & — 28414

Yis BE: 2017-02-07; &= BHER: 2017-05-17

AR B ) B PE e i AR AL, pR BB AR R AN AR 1) bR
o, XRRBAEEFE, 1 HA SR S,

DRI T 438 FH - e 20 459 (4 MD4.MDS Fi HAVAL
SRR R (RSB, ARk, AT e
SRR EE PR E] T ik 2 4 AR 4R, 2006
4, Kavat S5CVRI S5 B350 i e 0 Bk ok B
PR BT AR MRy 241 1 9 JURER KT FR R KL, Bl
Je AT SRR T3 02 9 TOTE R 0 R ek AT REIA 2 1)
RKARLRPERE, fEpbHEat Bk P3RBT R g
Sk 242 (119 76 3 B IE i MR AT R R A, R LS55

EETH: HE AR ESBIIE (No.U1404601, No.11571094, No.61402154, No.U1604156); i) g Jifi i K2 181 R

Jash& B E (No.5101019170133)

Foundation Items: The National Natural Science Foundation of China (No.U1404601, No.11571094, No0.61402154, No.U1604156),
PhD Research Startup Foundation of Henan Normal University (No.5101019170133)

2017140-1



e Wt % W

38 %

WEHA T 9 76 11 J6 13 JeARERMERE R T2 -2 2 [
TR REOAEEE, BIRMR T 30 Aok —Naif
AR 28 T 1) 81, Sz W e 9 ot Bk A K e 5]
PRI B 2 A R s i v, WPt i
PEARE Sy 1tk B M AREIR B Atk
P R AR R PO T DR A 3 AT R ik e e
JU ) T B 0 R R HORR 2 — AN A IR R N
TAE, A T A AU — N ),
T KRR

X FRATT 7K R BUAE Ay Tid e o Bk AT R R B0 — A
T, HoPHEPE. MG e SR e 3] T IR
ANIRESEMY, Stanica Z5EPRIFSY T ST LL B AT 26 H
28 TR WE e TR R B (VKA 1) R, SRR (12033 — 2D A
I T XA R SCHR[13~17)5E T3t s B 5 IE RS %
KA TR R 5 ZRBIF9T T 5 At T 2 ) Pk e e e 1)
P35 B0n) B . SCHR[ 18148 H T 22 iy HH g A
RECIME S, W TE T 22 M e B X R R I Al
PEV FHOC 2 PSS 2 BT, 45 Hh T i L I ek
SR 75> Wb B4 AT

e LB )z N, 24 A R B
FOU T FAT e M 5 119 22 B LR AT KRR B S50
P By AR O, TERNFR S B AA R
UFIRSE 2 i, IR 223 50 8 AR
AR U020 S i R A SC MR R S
B SRR A AT S & 2 H bk,
VA 2 SCERITT U e 0 B S AP AH DG ), STk
[18~231WF 50 T HEFE X FK S &R vh b de i i 2
P, AHE K T45 8 SEUT R AR sibE S Sy
TEPE S it 50— R I U 25 AR AR D,
DR T e e AR R S & R 3 ) gl i — N AT
PSR ATF . SCRR[1710F9E T #5000
[Tt o) T B2 2 o BT A a5 B i, S
BR[20] 53 8 TG A4 A T e 0 A R B A 2R 31 T
5 382 MNARLRMERE N 116 IR %L, ASCHE LR T
=2, 2% H e BT BR B R AR
YR m MUENE R, P00 T 2948 oA 5k
n =8N, m EUAS [FIAEL I 14 22 % H e B 00 RSP 10 e 4
(TR, DA 22 it e 2 0 R e v o 00 ) ) i
51807

2 EuhER

W F, &8 Z ool (0,1}, SHE—HUE 1 1F 2 5

n, LAFERIRF, B n dEmmin], F > F 1
Wit £ n TR EREL B x = (x,x,,
x)eF, f(x)=f(x,x,x,) e KN, # f(x)=1,
IR x A RAL f(x) IR SCHE I & f,(x) 0 F —> F,
AR BREL, FRF() = (f(x), f,(x),+, £, (%)) A
F' = F" B0 n ANETC m AN 1) 22 5 A 7K R
B, fCHh (nm) BREL X, I<ism<n_ %
A R AT 2R R AR R ) AT R eRBER S A, S,
() B R 73 5 R B AR R R A

EX 1P f(x) kTR, AT x =
(x,%,,,x, ) EF , &
X i+k<n

i+k .
" i , I<i<n
Xpps L+k>n

p,f(x,-)={

p:(xpxz:"'axn) = U),I:(x1):p,]:(x2):"':p:(xn))
TRV (x,, x50, x,) € By I
f(pyl,{(xlaxp“'axn)) = f(xlﬁxﬂ“'!xn)
MOk <n—1/ 7, WIFR £(x) A9 BEFE 0T FR R 2L
RSBE, FER I H n TC e A 4R B e
Bty MRHEE{pl |0<k<n-U{ERIFELF I, ¥
F R a5 A R B 0E
O,,(x):{pf|0<k<n—1,xer”}
0 JE 5 o) R R B f (o) AEBE— AN E O[]
PIEREUE, X5, O,(x) &l x ApkryshiE, JFH
BUE R g, A BE R K n, 2355 4™

1 n 1 n
g, =;Z¢(r>2t b, =;Zy(r>2f
tln tln

o, () HERPLRREL,  p(r) B TR

X 21T B f(x) = f(x,x,,0,x,) A0 TG
Hi/REREL xeF) S 45 £(x)=1, WFR x %L f(x)
(PISCHEM T o f () [P ISP ) s g R — o R P
HEPRIHEE € B8 f () ISZHERIRE

G O Cin
C C C
21 22 2
¢ = : = (d1 d, dn)
cwl ch cwn

Hep, d & C I iAMFIRE, 1<i<n.
EX 3 ¥ f(x)eRSBE, |0, (x)| =1, #Hi#

2017140-2



%73

FhISE: 8 020 i e PR3P b B 15 v 4L 49 -

O,(x) [ P A 1m) B4 40 U5 UHE S 45 2 0
B AR BB R
X

P, (x)
Com = : :(”1 u, - "n)

Py (x)
Horb, w EPUERBEC, IR A, 1<i<n,
ot(u,) A u, [ E &,

R FORGEFE R WHEE, Kk 3R0R r A k F R
Sl . WR A=(q,),,, » B=(a)),., WL
F= 4 F1 B ) Kronecker Fl & X} AQB=
(ai/.B)nl"zxmlmz ., ARA CO”(X) =(ul u, - u")z
oM, i, M=(u, u, - u)l—Pixtily
T EE, JF H n=st, ., f ot(u)=
wt(uy) == ot(u,) . C, & HATNPUE R K
(1, F7EREL f(x) 2— RSBF, 4 f(x)fE8—
ANPE F I v P RO R BB S AT AT ), DT i e
X R AT 7K BRI I R O A0 L S PR B (A 7K kR
) — N RARER) ) A b A AR o AR SO
A& MBI GO, $ S BT &1
FEE o

ARG g U5 KRR L . on A
JCE PRI £ N TEECOE N A AR CE . Bk
w(l<isn) 2ZC, W% i MHRE, b,

0,, ={0,(x)| t(u) = w,|0,(x)| =1} /N 7l B (¥
ML B4

., =|0,(0)| =[{0,(x) | @t(w) = |0, (x)| = 1}

/-1 =
B = h, FrEet o, =10,(0)| o) =
w=1 w=1

0,|0,(x)| =1, 1< o<[-1} PAFHERK .

EX AT BF () = (0, /(%) f, ()
F > F" L0 n ot m B AmRms, 2" <g,, W
R TALEN (x,,x,,,x,) e F' s uekF, \ {0}
UF(pf (3%, x,)) =uF (x,,%,,,x,),0 < k<n-1,
W B % bR Ak 22 i E B 6E BR bR B, ek
(n,m)-RSBF .

H1F (n,m)-RSBF i 213 2" Fidith, XA pf
Pk R IcE S N g, MUE, 2" <g,, X
AN SR AR BRI T 2 i T 2 R o B B

e L4 TTAI, 3 £(x) A (n,m)-RSBF , W/
AR AR R BT AR F e 4L 5 AR 2 RSBF, HAk
[¥) (n,m)-RSBF {451 - 1] 2% SCHR[18]

TEX 5PN B A (RAE R m HRE RS B 1
AT, A A ) AR H IR ) R Ik
WA &= o7 n FINFERE, KA Z—DIELER
OA(w,n,2,m) .

EX 6PMT W — AN IR BRI £ (x) 1S
HiBEE— 0A(w,n,2,m) , WIFR f(x) 72— m Bt
FHI s BRI, TRTAR A AH O 9% PR EER CT R 2L

EX TP W f(x): - A (n,m)
PREL, W £ () P R AL, Y HACY X Va e B #B
@) =2"" fe) R mogibh R CRBRHE
PRED; M HACHX Vae F), JFUGEE 17 (@) H M)
R BRI 042" 1,2, m) o

ST FRIAR S G %8 BR RS b A s R B,
HE T R SR VEPEYERY Ty O [R3R Ik R 5, SCHR[25)
ST M R A I A 3R (0A) KA A S %
F, SCHR[291BEST T 2 Fhifee ok 1) YA 1887 Je 2 o o1 450
(T H )

3132 1% ES T uE P uE KN 8 I
30 4, BIEKEEN 4 A 34, PUEKEN 2 IH
1A, BUEKEN 1A 24
3 FEHR
31 n=2(reN)WBZHHEENRELR /- F >

F' i T, s an m B9 EUE e &

M 2 e e R AR PR B AR TN B A =27
I, BB g T e m PHE .

T 1 #2 nEibie e f F -
FE VA, o, m A e e, )

2<m<2 —r

WER WE, RS £ F > EPREZ W
M, Fiblm=2; Xk, T fF >FE' &
R g, R RSN 2T, B
HAHO 2, UK Vae B #A | (@)=
25,

F—Jr, MF fF - B e R eR AL
WO Va e B f 7 (@) HRIRITG R EE H— A EULA
SEREIIE TP A B AL, IF H i AR

2017140-3



“50 - m o

Ejd ERRE

R R Y KAUERKE N 27, BT F
A R WG 2o — N 0E, W E
FIHEA I B e B BIUE S AR 27 i3haE,
Wiz, N2 =2, Bim<2-r.

Zh, 2<m<2 —r¥or,

Hit 1 F 2 oM R E >
F ot sk g, o, m f0 o O IEREEL, )

2<m<2 —-r-1

MERR  FH T 22 R B 0 PR e A e 2
PHTRREG e 1 2SS m<2 -r; EE
[ — E R E AR g m s, F o onEA
ok 2, BRI EAECN 2" .

AR, FE K e s REE K 2,
RAEAE pe /5 Al f71(B) TR aE D KIE
HEXIRRENIE . T F TR RS ) 1 R R R
—ANTEF S RIE, o I T S, X
Vae ' W4 |/ (@)|=2"", H (@
A IR R X O I A K, R B 1) A 4
M H 0 M1 AN ZREMHEEN .. LB
A — AN KR R RRBLIE , JF H Y BaE
() BT A 1) £ A4 B B ) 471 ) 2 R B EL RO k
B, (B o I R A T B KRR L,
HI APy mAS 2 Do 27, b I X 2 ) &
B BE W A ) B B e 2" -k,
B o AN ) ) R ) s S E e b
2x2" =2, RN 2T =2, W2 —m=r ]
WEm<2 —-r-1.

g, 2<m<<2 —r—1J8r.

3.2 n=8 FIZHIHAEEEXIR 0-s MR MES

&9 R

EE2 XN TZHEEENRERE B > E,
Fin =8, M| m By H i i R FR Y467 R 5 CO-E P R 0O
PN, N

1) N, =C}x32!

2) N4=91x¥

2
30!
4y’
30!
718"

3) N, =116x

4) N, =316x

WERR PG 1 Mh =30, h,=3. h =1,
h=2, BIHKEER 8 BES 30 />, KEEA 4 %L
A 34, KER 2 PGER 1A, KB 1L
EAH 24

Mp=80, HEB 1 & m MEAEEE N
2<m<5. N m FHUE S DL E JURME LTS o

1B 1 ZHm=50F, F'f 32 M, i)
K B R T E S R 32 41, AL 8 N
Hrhn g —2& 2 MR 4 Ed R, —41
JEF AN 2 UGB 2 MR 1 EER
—AKEEN 4 EELLRG A 30 415 —A
KB 8 i mdli. Kk, K E A 256 4
) FEor R 32 41, A7 C AR, DRy LUk
Ny = Cy x 32UFANIEII) (8, 5) T X P PAT R L«

15/ 2 Hm=4nF, F'A 16 M, i)
K B T UE S 16 41, LA 16 AN,
UEINR 23 A LR 2 Rt o

1) 4P REGE R BIR 4, A ]
¥ 30 MEBUE N 15 4LRI], XA A

Mﬁ,ﬁm%ﬁépggmq@ﬁKEWQ%,
1T AR ) 4349 W BRI AR 110 (8, 4) Mg ol
S AR
N41 :16!LC§OC§8.”C421C§ :g
’ 15! 2
2) WA A KRN 4 [OBE. 2 Ml 11
BE . — A 2 BB S — AR 8 UE
Va4, 2 ARl 4 BN KIE 8 10
WL A 1 — 2L B B R4 2 2 AR R L,
HAKE R 8 1 28 NPUIE T4 1 14 4, IS4k
FEh i 4 e T 16 41, it

QQ&%&@wCﬁ%%ﬁKEH%%J%uﬂM
e AR D (8,4) HEREt BT 5 56 50 B0k

N4,2 = 16!C;C130C129C§8C§6 : '-CiC§ ﬁ = 90N4,1

AR, DA 2)BIrAL IE K R BGEANRI 1, DT B
P32 (8,4) Jrg e R FR-F- i ek KN E0h

30! 30!
F=91X?

1§23 MUm=3W, E" a8 A mE, Wl

N,=N,,+N,, =91IN,, =1456x

2017140-4



57 FhISE: 8 020 i e PR3P b B 15 v 4L <51

¥ By T AEIE S Ay 8 A, B 32 M, Ut
I Rr oy A LR 2 RGOl

1) T R RRUE R B[R — 4L, A
TN 30 AMKBE PR 2 A, K HAD 28 M KHLTE
I e T ARIRL, X AR LR L, AT

%ﬁq@ggmq%ﬁmﬁmﬁ&,%uﬂmﬁ

HUR IR (8, 3) Wt ok T 6 A
N31=C§0C38C;4-~-C2i8!=4>< 30!7
' 7! (41)

2) AT AEE N 4 HBLE . 2 AKIE 1
B — AR 2 OB Y 3 MR 8 [LE
apk—41, 2 AVKIE N 4 [BER 3 AMERE N 8 10
PUBER AL, RS 8 1 24 ANEIE Y
A6 UL, T ANE FS A A B A T 8 41, B
ﬁ%ﬁqquggmqéﬁmﬁ%ﬁ&,%u
R R AR R (8, 3) Bt oA 6 o 1 40

N32 = C13C§0C;7C34C30 "'Cjig!:14><_306!

: 6! 3x(4)

AR, 1V 2) P R U AR, DR
TN (8.3) FEb R T4 5 501 N 50

30!
N, =N,, +N,, =29N,, =116x——
(40

W4 Mm=2W, FoPA 4T, W
95 FS AT 4 41, R4S 64 AT, It
AT LR 2 B L

1) A IS 4 B — A, T2
TN 30 AMEBE T 6 4 5L 24 A KHUE
ST 3 LTS, KRS A AL, BT
i@ﬂ%ﬁ%@%ﬁﬁﬁ%ﬁ%ﬁﬁﬁ%&ﬂu

Hey 3 AN [ 1) (8, 2) T X k-1l b B AN HCh

N, = C5,CCCE L 1= 085 0
’ 31 718!

2) AT KN 4 B 2 MK 1
B, MK 2 B 7 KN 8 Bk
W41, 2 KISk 4 POER 7 K 8 1
LRI, TN 8 1 16 MNP
IS 2 UL, TN FE R BT RIESR T 4 4L, AT

1 , . .
St CAC,CLONCE o, FRRIISY I, BT LA LIk

AN 1] (8, 2) W2 o) R~ 16 bR 5 1) N 25
30!
7181’

A@2=cgc;c;c;c§%fu=zsgx
AR, DR 2T AR, R
11 (8,2) R BRERB0AHON

30!
71(81)°

N,=N,, +N,, =316x

3.3 n=8 BIZMHAESE IR 1 MREMIMIES

THE B R 1

HES 1 A%, 2 =8I, 2% et AR
YERREL £ F — E'om UEEE 2<m< 4.
R 2 < m << 4 AR 24 e % 0] Rk
BRI AL S 5 VB ) R R 22 Y S TR X R R
R R 5 SCAT K e 3 o R b 2501 ) 3
%ﬁ?ﬁi%kﬁ@%@mAﬂjmm%,E¢,
FEAS A, #E o7 TASBOE MR R, I HLAS
OAQ2"™",n,2,1) o A T JTAERfR L, T2y e — Lk

Y zan™=

IS
Bu(1<i<n) M C, W5 i DIIIHE,

0 e B o BRBLTE 4R B O, ={0,(x) | () =

0,00, (x)|=1} , O, THEHA K h,

-1
h, =10,,|- %£&0=J0,=10,x)| o) =w,
w=1

,®

|0,(x)| =1, 1< 0<1-1} AR [ HEH A FRAUE
BAE =|0]=3h, -

S IBIRERBE (o |0k <7} 76 FY LARFIBTE
VTG, R OE O3 B RERE R B, T
6 MRLHETE BB RERE, LA 30 MKCBIETE B
P 2L R 73 31 4 21 1 = PR O B R v B AT
Rl hl,O zhl,l =1, h2,1 =1, h4,1 =h4,2 =h4,3 =1, h%,l =
h8,7 =1, h&z :h8,6:3’ h8,3 :hs,s =7, h8,4 =8

TR P T e R, 2 M 1 BRI
BN 2 BB LU E TR — 4L, K
X3 AMEHUE “CHIREER 7, BRI 4 5
1 AR s 2 R IERERE, B A, = ks =1,
h4,2 =2, h8,1 =hg,; =1, hx,z = h8,6:3 » s :hs,s =7,
hy, =8

N T AT R, ARSCRT BURECEL R 2 Fig 4
Ji

2017140-5



L5 wOf o W

38 %

AR 02 MTECh 4. Al EEEN 2 1
BUEFEFE AL 5340 2 AN RE D 4 FRIBUE R R 73 59 R
7 B2 AR 8. Al R R 4 IOAIERRE, A
XA by, =hg; =1, h,=hg=3, hy=h;=T7,
hg, =10 .

AR 2 82 AMTHECh 4. Sl EEER 2 1
(VBB FE RS 7390 5 5340 2 ASKFER 4 I GE R R
T MY KR 8. Hl ) R E Y 3 R —
MK 8. ARy 5 HAERFE, BARH
2 B TR I AT By, = =1, By =By, =3
hx,s :h&s =8, h8,4:8 °

1) Ym=4Wm, E"FIEH 16 AN,
(8,4) BEhE i pr 1-5E e i A it S A T8 ik 1
32 MTHHGE 8 MIMIFE T 16 41, BEAL 2 3L
R, JF BRI 2 ADFEEER AN sl
1 IEASE, ARG X LR PUE 1 73 A5 00 70 LA T
JUREIE o

© FramuEtr 16 M HE 4, R

‘Hﬁm¢&ﬁﬁ%&wﬁLMﬁmﬂQQQQ£f

Qlﬁmﬁmﬁ%,Mﬁﬂumﬁm@@w%ﬁ
B 1-BPER B B0

—3'7'C2C2C2C2—16' 2x(71)* x15!

@ WREMIT 1 MGk, SRR 2 A
KREh 8. Al Ry 4 MHUEHERE D B4
I, ﬁ3!7!C§C;C§C§C§%:(7!)2 T2,
i AT ARATIES 1) (8,4) et ok 1-3ifi bk R B ANk

N, :3!7!C§C17C2C2C§%16!:(7!)2 x16!

® MRS 2 WOk, HTRAT 2 A
I AL Tk, TS AK I 2 MK 8.
SRR 510 3 A S (RIS SR 4L
wyﬁzmQﬂQQ$@%W%W%%%JMﬁﬂ
LRI 0 (8,4) HE B R 1B B S 4

1

N, =2:31C7ICICICIC 161 =28 % (7)) x15!

AR, MRAEO~C M ILRIIE ) (8,4) e XIFR 1-3#
PERRERAH IR, AT LR e 2R

EE 3 Ym=40F, AR Q4 TR 1-
HAPE R SO 46 % (71)° x 1506

R TS N, + N, + N, ERIAT . X
B, N,. N, AN, L Bk,

2) Mm=3W, F"pIAT 8 A, AU
P FIRT 32 AMTECN 8 MR it it 1 &
720 o 8 A, AR TR I AT 4 NPUEFERE,
HHEA TR —ASE A 1 IEAR R . At AR

X X X7
X X X
2.1 2,2 2,7
X = .
Xg1  Xgo v Xgsy

o, ARG S x, , 105 SCR A A, P TS AT IS
FiErh A R RN O RPUEAN S, I R X
FEA AT W U 5 DL T BB A RAN R, A
SCH BT 4R
B4 501 ek, E U iR
X",=(13 710 7 3 1)
X1, =4,
X(1 23 456 7) =16,

H ANAFIfE
X xiy,z ‘xf,7
X x5 X5
X =| M %2 |, 1<s<2a
Xg1 xg,z Xg 7

M4z /887721, TR 1 (8,3) sk Xk 1-5 1k
PR EI AN

431711017131

I

6

[1dT

Jj=2 i=l

b 2 MEASFRE R AAFAEAT T B P AT
X PX ’ 1< Y < S, = <A

IERR Y X2 RS REAL 4L, ﬁi%ﬁzﬂ”
TR AL, MR X HIER i 4T, ASCo Bk x,, A

SN n PUEHE, 1<n<T7, %EIAM%L%E
MErh AT I AR 2R 0 A, 0 A, IXFE, AT LS

SRV FS 1A (A Ao A} s TR
S0P B 1 R TS B KR A, S 4L £ 1

2017140-6



%73

FhISE: 8 020 i e PR3P b B 15 v 4L 53

JIT I R BB AN TR X AN Jal 7 T DA 3 (1) 1
BN 814 o A R BLIE S Uy 27T LAAS 2
ANFERRI 75 450 XnT DL 8 AN R 3l 23 19 ik
B

1131711017131 3171101713!

[1d1xY TIdIx»

HRIEAN R KK 73 TR A5 2 R SO AR, DRI
AR A ] LA IE AR (8, 3)Beext Ak 1-54k
PRELI AN RO

31711017131

6 8

H (Z %Y

j=2 =l

8

TER R FANFIfE X, Pt 8, 3)ienFx
-3 RRBUEANFI, IS ARRIR TR A AT LA
e AN [RI ) (8,3) Tede e B 1-k iR AR AN B0k

2, 31711017131
=8> 5

Num,
(D)
j=2 =l
EEE S MM 2 MRE, LR TS
Al
X",=(13 8 8 8 3 1)
X1, =4,
X(1 23 45 6 7) =16,
14 AAANIA] i
Xy X X5
X = M| <oy
Xeg X, v X

MR35l T7 2, PRI (8, 3) et Fk 1-5 1k
PR NN
‘M%:&iim?&y

(02

j=2 =l

o, 2 AMREAFUESE A AT B P AE
X, =PX ,Iss5 <5, <4
WERR R 4.

SEHE 4 FERL 5 SERR B4 T —/ M, 3)
WEFRFR 1-FRPE R A ROTE, HE B 4 g B

5 TR T FEAAS 3 1 e BT B2 AR R 1)

3) Bm=2MI, F"PIH 4 AR, AT
T R 32 MRS 8 AR K 4 4l
A A Ay Ay, TR 8 ANFUGEHRE, JF HARA P
(K] 8 ANFERER e — AR 1 RNEASE, R

X X X7
X, X X
2 Koo 2,7
X =
X1 X3 X3
Xa1 Xap X479

Forp, AR x, 1 SO A, P ETEAT EE
TR R A7 i B HE A A E A E

EEE 6 LM 1 Ik, AT
|

X",=(1 3710 7 3 1)

X1, =8,
X(1 23 456 7)=32,
A AN F B
xiy,l xig,z x1S,7
X o] Ba R <5<
X1 Xp o Xy
x;l xiz XZJ

AT T3 1, TR ) (8,2) Bee Ak 1-58 1k
PRAL AN
Num, =4!iw

ST

j=2 =l

Horr, 2 MEAFDEIRAAMEAAT T EHAFE P AE

X, =PX ,Iss<s5,<4

IERR R E R 4.
TR 7 M2 Mk, LU TR

X",=(13 8 8 8 3 1)

X1, =8,
X(1 23 456 7)=32
1 A%
xlSI xls,z X7
P R R T A S P
Xyp Xz ot Xy
Xy X Xy

2017140-7



© 54 .

WG

¥ iR

38 %

M58 1, AT (8,2) e X Fx 1-3 4k
PRELII AN EC

L, 318!8!8!3!
Num4 = 4'2#

pr H(z X,
o, 2 AMEAFRESRAAFAEATAT BB P AL

X, =PX ,Issss, <4

WERR BT 4,

SEHL 6 FIEBE 7 52fn BT — AN (8,2) JiE
FENTRR -9 A A ROV, e 6 Al e 7
IR FE LA 2 1) pR BORT BE A AH TR T

4 HRIE

A S T 2 o ok i 00 1K) B3 5 SRR 1)
FFIEZT T 8 T2 i Hh e R AR 0-5 1k by A ¥ 4 3
Eﬁﬁ JITA ) R AN 280 LIRS B B F 1 5

BRI AR, JE T A He R e B
LI BT VS, 0 8 Ju it R B 15
e BRI AL 3 A T — N T R AL A o S B 4~
SEBL 7 AR R BT A A A A AR S B _E At AN
FHE I BC T %, AT TSN

Bk

[1] FILIOL E, FONTAINE C. Highly nonlinear balanced Boolean func-
tions with good correlation immunity[C]/Advances in Cryptolo-
gy-EUROCRYPT'98, in Lecture Notes in Computer Science. 1998:
475-488.

[2] PIEPRZYK J, QU C X. Fast hashing and rotation-symmetric func-
tions[J]. Journal of Universal Computer Science, 1999, 5(1): 20-31.

[3] STANICA P, MAITRA S, CLARK J. Results on rotation symmetric
bent and correlation immune Boolean functions[C]//Fast software en-
cryption workshop (FSE 2004), in Lecture Notes in Computer Science.
2004: 161-177.

[4] STANICA P, MAITRA S. Rotation symmetric Boolean functions
count and cryptographic properties[J]. Discrete Applied Mathematics,
2008, 156(10): 1567-1580.

[5] CUSICK T W, STANICA P. Fast evaluation, weight and nonlinearity
of rotation-symmetric functions[J].
258(1-3): 289-301.

[6] CARLET C, DALAI D K, GUPTA K C. Algebraic immunity for

Discrete  Mathematics, 2002,

cryptographically significant boolean functions: analysis and construc-
tion[J]. IEEE Transactions on Information Theory, 2006, 52(7):
3105-3121.

[71 KAVUT S, MAITRA S, YUCEL M D. Search for Boolean functions

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18

[19]

[20]

2017140-8

with excellent profiles in the rotation symmetric class[J]. IEEE Trans
Inf Theory, 2007, 53(5): 1743-1751.

KAVUT S, MAITRA S, SARKAR S, et al. Enumeration of 9-variable
rotation symmetric Boolean functions having nonlinearity>240[C]/
INDOCRYPT 2006, 2006: 266-279.

STANICA P, MAITRA S. A constructive count of rotation symmetric
functions[J]. Information Processing Letters, 2003, 88(6):299-304.
CARLET C, GAO G, LIU W. Results on constructions of rotation
symmetric bent and semibent functions[C]//SETA 2014. 2014: 21-33.
SARKAR P, MAUTRA S. Balancedness and correlation immunity of
symmetric Boolean functions[J]. Discrete Mathematics, 2003, 307(19):
2351-2358.

FU S J, LI C, QU L J. On the number of rotation symmetric Boolean
functions[J]. Science China Information Sciences, 2010, 53(3):
537-545.

Fhige, ISAE, GRS, . FEOTTER R BRI R e B
P15 2441, 2013,34(3): 6-13.

DU J, WEN Q Y, ZHANG J, et al. Construction and count of resilient
rotation symmetric Boolean functions with prime number variables[J].
Journal on Communications, 2013, 34(3):6-13.

Fhigs, WRITHE, 5Kk, S5 2p J0-2 B BRI RR AT K BR B AL i
U] BRI R 4], 2012, 35(5): 36-40.

DU J, WEN Q Y, ZHANG J, et al. Construction and count of resilient
2-rotation symmetric Boolean functions with 2p variables[J]. Journal
of Beijing University of Posts and Telecommunications, 2012, 35(5):
36-40.

DU J, WEN Q Y, ZHANG J, et al. Construction and counting of
1-resilient rotation symmetric Boolean functions on pq variables[J].
IEICE Trans on Fundamentals of Electronics, Communications and
Computer Sciences, E96-A, 2013, 7: 1653-1656.

DU J, WEN Q Y, ZHANG J, et al. Constructions of resilient rotation
symmetric Boolean functions on given number of variables[J]. IET
Information Security, 2014, 8(5): 265-272.

DU J, PANG S Q, WEN Q Y, et al. Construction and count of
1-resilient rotation symmetric Boolean functions on p” variables[J].
Chinese Journal of Electronics, 2014, 23(4): 816-820.

JOEERK, AMEARE. 2t A 0 R e B A 2 B0 A AR,
2009, 30(11A): 1-7.

YUAN Y B, ZHAO Y Q. Cryptological properties of multi-output ro-
tation symmetric functions[J]. Journal on Communications, 2009,
30(11A): 1-7.

MAZUMDAR B, MUKHOPADHYAY D, SENGUPTA I. Design and
implementation of rotation symmetric S-boxes with high nonlinearity
and high DPA resiliency[C]//IEEE International Symposium on Hard-
ware-Oriented Security and Trust(HOST). 2013: 87-92.

MAZUMDAR B, MUKHOPADHYAY D. Construction of rotation
symmetric S-boxes with high nonlinearity and improved DPA resistiv-

ity[J]. IEEE Trans on Computers, 2017, 66(1): 59-72.



%73

FhISE: 8 020 i e PR3P b B 15 v 4L 55

[21] GAO G, CUSICK T W, LIU W. Families of rotation symmetric func-
tions with useful cryptographic properties[J]. IET Information Security,
2014, 8(6): 297-302.

[22] RIJMEN V, BARRETO P, FILHO D L G. Rotation symmetry in alge-
braically generated cryptographic substitution tables[J]. Information
Processing Letters, 2008, 106: 246-250.

[23] KAVUT S. Results on rotation symmetric S-boxes[J]. Information
Science, 2012: 93-113.

[24] Wy, |0, ML BURER AR R EM]. dbst B
2 At 2000.

WEN Q Y, NIU X X, YANG Y X. The Boolean functions in modern
cryptology[M]. Beijing: Science Press, 2000.

[25] STINSON D R. Resilient functions and large sets of orthogonal ar-
rays[J]. Congressus Numerantium, 1993, 92: 105-110.

[26] CAMION P, CANTEAUT A. Correlation-immune and resilient func-
tions over a finite alphabet and their applications in cryptography[J].
Designs, Codes and Cryptography, 1999, 16: 121-149.

[27] GOPALAKRISHNAN K, STINSON D R. Three characterizations of
non-binary correlation-immune and resilient functions[J]. Designs,
Codes and Cryptography, 1995, 5: 241-251.

(28] #k:by. 2 Ml A /R e 8O T PEBAT ST D], AN 5 S TR
2 2005.

JU G Z. Study on properties of multi-output functions[D]. Zhengzhou:
PLA Information Engineering University, 2005.

(291 BKOWJE, %5010, WY LA AR Ik e e 45 ) 0~ 28 T e o e
B P-I]. IRV 2 24l (F AR B AR, 2015,43(3):1-4.

GENG X X, ZHAO X H. The count of balanced rotation symmetric

Boolean functions with two special linear structure[J]. Journal of He-

nan Normal University (Natural Science Edition), 2015, 43(3): 1-4.

EEE T

i (1978-) , B, Wbzl A, 19
+, EIRVE A YR, B T A
ST 5 N

mEE (1993-) , 2, W PN, R K A
LA, BTN N .

BEF (1994-) , Lo, FHRTICN, ]2 A
A, BT R

BER (1980-) , B, WEHELA, W, gk
SERHFE, TR T A SR BT 5 08T

K= (1974 , 5, WEHS A, H
&, VTR KSR, BT
NS m A

2017140-9



	06-170060-DJ

