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WHFIA a = {a; : a; € F2}. RSE z; W 2, ZIEHHLBEESFHH t:(G = 2,3,--,n),
ti <7, FEWR >, WEt: >t . AE 4 =0, RE—fHE, TRE o1 MEABMTFHFSH
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SHTEBB pe FP, S pxf(@) =mfi®pafo® - & pmfm, WERRE n METHA/R
BR¥. u*f(x) £ ve F} 4Ry Walsh %8 XK

S(ux fllv)=27" 3 (-1l
s€Fp

BAHE S(u* £)(v) 1IBA Sy (1, v), B Sy (18,9) = S(puasy (v), MBFHBE] Pluss=va) =1/2+
Sin(pyv) /2 LTI S 4y (i, 0) RIRT pxf 55 vea Z HBGARRTREE, TR S(s) (1, v) K px f
5 yxz ZAMHERE. 4 ¢ = max{|S(s) (1 v)| : p € FP\{O},v € F3}; U = {p € F5" \{0} :
v € F2 EB|ISnH(mv)| =ch V={veF}: FTEp € F \{0}, {H78|S(s (1, v)| = c} .

AU BB — MR RRHETRAT TN FP —HE, RHEHK p, e, pim .« B O) =
[Tie: (1/2 + 1Sy (s, v)1/2), HH 18 C(vg) = max,ey C(v) 1 vo € V. —fithik, X4 vo
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i Zi = 1® 2z, o= S(f)(,u,-,vo) < 0.

XRRBITE o WEEMALREEM k B8N ¢ = {aj 1 € B, § =123}, 3
E_X‘T:j:'tz 1a2;3a,k’ i,gﬁ P(a] =Cl]) :1/2+|pli/2=pl > 1/2‘ EI.% aj = C1j,
a; = caj, 0, a5 = Cpj RAHEIILH, WA iy, 025, C35, ) Chs XA 0,1 BIFE, Frid

BRI DR IR, TR —A 5] e B 5FH o BERMAELER,
(AR R M R A 35 B 1 A R M SRR A PR € M e



6 4 H—F%. S5 AT R — TR AT 789

SF u € F \{0}, MNBRFEEL MK 2 € {51,22,--,2a}, B Plu-f =) =
1/2 + pi/2, B i = S(ny(p,vi), lpid > 0, vi BRE i MHEF 1. HASBIOH 0
WEE. FGR 01,00, 00 (b < 1) BRT u- f FIERN 0 AXREKE & AT
Ak, itu fFREufowhe -Bunfm (u € GFQ2),1 < j < m) EENFFIH
b={b: b € F, j=123-} WHPb=xz)=1/2+p/2#1/2, 1<i<k B
P(b; = zij) = 1/2+pi/2 #1/2, 1<i<k, j=1,23,- . BRAIHMLMEENT
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B, ITERK a5 e WRFFNFEE, RITTH pla; = ejlr;) WABHE Elp(a; = ej|r;)]
YEH pla = e) HEMRME, BPPTE X:

pla=e) = lim Elp(a; = ejlr;)]-

it r; TEEH BB ETE 28 M ARERRE N 01,02,03,-++,0 (XB: 0; € GF(2), i =
1a2a3a"'a2k) ) p(Ot) =P(a_1 = Cj'f'j = Ol) ) #ﬂﬁﬁﬁ J — 00 N’ p(rJ = Ot) - g, ﬂ#

2!-
pla=e) =Y p(0i) g 3)
i=1

H‘%’Jfﬂ, glq;=1/2k (i=112131"'a2k) H‘jl, ﬁ

2k -2 ’F_ Ci max + 2 . Oi
pla=e) = [ Z;_h Wxp = Ew,,(o.)zhp( ). (1)

(3), (4) ARH, pla=e) RATUBMETH.

4 %44 Bent &% WA XM

AF RV BRI P ¥ ARG S M Bent BHPAF—LERIT.
¥ Py B Py EMBEE R f(2) = (fi, fa,e -+, fm) B ML Bent WY, MRXER

# u€ FP \{0}, u-f #24 Bent ¥,
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5 Fam AR A ERE F & iR R A4

P—A “RNAZH” ®E4HH Bent KECHH, KEBINAE 3 FHHEEN L4 HD
BT R BRI &R,

& f: FP - F* 9% Bent ¥, FH BRI UIE f(z) BRH f(2) = (fi, f2, fa) BT,
FH h = 2134 + OT2T5 + OT3T6 + OTL + OT122T3, f2 = T1T6 + DT2T4 + DT3T5 + D172,
f3 = 2135 + ©T276 + OT324 + Dxozs . RE f(2) WEINGG 21,22, 23, 74,75 H 26 TEH K
BETAN g(z) =2'7 + ©zs + O1 1 17 RAKBER L, Kb o WABFRHE 1 &,
v MABFERNE 2R, o HABERNE IR, o MABHEBWE TR, 2 HAB
RIS 1L R, o B BESRMNE 16 K (WE 2 HiR) .
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Suxt f(x) BTN, ATLUBE
Ny 0.4375, Wi=1H =48}
PUE) = 21) = { 0.5625, HE

By, stFi=1,2,3,F p(fiz) = z1) = 0.5625 . BATIEE HEEIT R HHTE S RE
B, BEFIA—EEXEEE N 05625 =1 XER filr) =21, folz)=2:, fi(z)=mn
T, BR, NiZF h=2. X, FTFRIBEEMENFS e, NF

Rt SR 0.5625% x 043753~
plor =€) = o557 X_; 30.5625° x 0.43753—% + 0.5625°—% x 0.4375¢

1 0.5625°

. ~ 0.6029
t 33 " 05625° + 0.4375°

LR L, BRITELREBEHIEG o FFIRY 1851bit, 245 fi, fo, fs WALHETHELRT, F:
pla = f1) = 1044/1851 ~ 0.5640; p(a = f2) = 1047/1851 ~ 0.5656; p(a = f3) = 1034/1851 ~

0.5686. T H f1, f2, f3 B P e H MR TS ¢, B pla = ') = 1119/1851 ~ 0.6045 .
TR, Bt ENERSERERRERBEY, FRITETHEE pa = ) WEXAHR
AXREEN. ERRH.
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XEFNT j =2,3,5,6 7 i =1,2,3 BI4F p(fi(z) = z;) = 0.5625, Fr ARATH] LIBE
p(z2 =€) = p(z3 =€) = p(zs =€) = p(zs = €) = p(z1 = €) ~ 0.6029 , M 1,22, %3, 5,26 Z
]Sk B EE R R KRS, B, AR LA —BTE e 7T L4 i R 5 B Wy i
&, W%, Hk=5h=3., FTREELENTR, RIMNOAFELEBIN ' FI5 a FF)
ISR RN

1 0.6029° x 0.39715~¢

5
—e") = — i . . : .~ 0.67547.
pla=e") =35 x 223 08 3.60297 x 0.39715—% 7 0.6029°~% x 03971

Y e FHgHEHRE, HTRESHEMENRANTS « FEERNFEE, IF
ple"” = a) >> max{p1,pa, -+, Pk}, 8 = 1,2,3,- - . X, F o FFIWRERREIFAXNER (K
a FFPIMARMEERERT), ROTH T LIES 5 R S0 2,3,5) RIS o FFIRKH
a PR (3K o FFIM =42 T), AT LI Z M 48 R A MBS,

6 HRE

AR T AT B4 W RTR P R R —RE R, REE IR LR BT
RILFEPEERAN BEFEE EE-REXEWHET. IRRAINEERELAR
8, ERAERKHERMNE.
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CRYPTANALYSIS ON MULTI-OUTPUT
FEEDFORWARD NETWORK SYSTEM

Hu Yiping Feng Dengguo
(State Key Lab. of Information Security, Graduate School of Academia Sinica, Beijing 100039)

Abstract An algorithm analysing multi-output feedforward network system is discussed in
this paper, the basic idea of the algorithm is to collect and utilize information leak of input
information at multiple output ends. As an application, a class of important multi-output
feedforward network—multi-output Bent functions is analysed by using the algorithm, and the
algorithm is illustrated with a concrete example.

Key words Transformation with multiple-outputs, Majority principie, Bent function, Spec-
trum, Correlation analysis
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