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Wex = wx+ wyr, + o+ wer,(mod2),
2.3 REBEBIEMMHEN
RBHT M Geffe REREHF LFSR- 2" + 1 I
HAth 2" A~ LFSR E47R n &%, 7] AR € LFSR - 2"
+ 1%t x = (x4, x4, =, x,),LFSR— 1811 y,,
LFSR - 2% y,, =+, LFSR-2" #ith y,» 1 F y,,
Y2ty WBUEE AT, SAT LAA0 T & Lk #
BHE R
#on+ 2" TA/REEHN
flx, y) =xixp o xpy,n + (L4 2)xpzy,n  +
(14 zp) o xyypm , + 00
(L + 2,01 + &5 )5(1 + 2, ) 1s

(x9 y) :(xly 12; "ty l',,,

Yis Y20 s yp) € G (2),

MR f(x, y)) REEZBEEL,

mEXAH: Y x = (0,0, -, 0) 8, f(x, y)
= 5% x = (L, O o, 03 WofCrs 2) = om3
,é’! x = (1’ 1, -, 1) E\T,f(x, y) =y o
2.4  Walsh &5k i 5 % 1°)

n LA /KRB f(x),x € GF"(2) HE_F
Walsh 2 & L H
Sip(w) =27 D (- DIP*= y € GF'(2),

r€EGF"(2)
R S(H(w),w € GF"(2) H f(x) B Walsh TE3F i,
2.5 BHEEXHEHENX
B’ f(x),x € GF"(2) Rfi/Re&¥, Xt
x =(xy, 3, ***, x,) € GF"(2),

» 5.) € GF*(2),

s :(519 Sy,

x+s =(xy+ sy, 2+ 55, ", T, + S,,),
PR
ri(s) =277 D) (= 1)IWHG) 5 € GF(2)
x€GF"(2)
K f(x) M EAXEL,
3 &4%R
T BE

X= (X19 XZ’ B Xn)!
Y= (Yl, Yz, "ty YZ")’

(X9 Y): (XI, X27 Tty Xn) Yl, YZ) "ty Yz")
EPBg X19 X29 "ty Xn’ Yls Y29 Tty Y2" %EXE

Fl—#REEEMELMY, HEFHGHAH
P{X; =0} = P{X, =1} =
Piy; = 0} = P{Y; = 1} =271,
1<i<n,1<;<2"
B REEHLAE R,
EEEZEEY f(x, y) TUERMTERX
f(x,y) =

E (xl+1+a1)"‘(x,,+1+a,,)y;+1,

(a;.1a,)EGF"(2)

1

(x’ y) = (113 T2y "y Ty

Yisy2sts yy) € G2 (2),
HbEmEgEa W _#HBEIN

@y +2a, 4+ +2"2a; + 2" gy,
RiE
P{ f(X, Y) =0} =

> Pl f(X,Y)=0,X=al=

a€GF"(2)
> PiY:,, =0} P{X = al =
a€GF"(2) .
271 D) PiX =al =271,
a€GF"(2)

BP% f(x, y) BFHEH,
3.1 EHFBBEMY Walsh fEIF il

i R R B8 8 MR A I R B S F R — A
HEEER, MAKRKEKEEERESH Walsh 78
FEFUREHS, BWSHF T HEZEEHN
Walsh 1&3i% .

21 FHf(x,y) Bn+2" TEBEZENK

¥ ,MEEH w € GF"(2),v € GF (2) :
1) % wy(v) =18, | Sp(w, v) 1=27";
2) Y wy(v) #18,SipH(w, v) =0,
HEBA
1) % Wy(v) =18, B vHEd+ 1M ER
1,
b = (b, -+, b,) € GF"(2),

b =b,+2b, 1+ +2" b, +2" by,
BB 58 B Walsh B3R SR E AR A4,
Sw(w, v) =2P{f(X, Y) +

(w, v) - (X, Y)=0} -1 (1)
)



52 FEITERF

B1E

Pl f(X, Y)+(w,v) (X, Y) =0} =

PIf(X,Y)+w-X+Y;,,|=0]=

D PIAX,Y)+w-X+Y;,, =0,
a€GF"(2)

X =a} =
D) PIA(X,Y)+w-X+Y;, =0,

a€GF"(2),a#b

X=al+Piw-b=0, X = b} (2)
REEVER X, X;, =, X,, Yy, Yy, =, Y,
2 [8] ) A B 5744 T A

> PIfA(X,Y)+w-X+Y;, =0,

a€GF"(2),a#b

X =al =
27t > PiX=al=2"42"-1),(3)

a€GF"(2),a%b

mR (1) 2K (3) BG:

Y w-b=08f,
Sp(w, v) =2[27"+27" 12" -1)] -1 =2"";

% w- b0 Bf,

Siplw, v) =2x27"12"-1)-1=-2"",
FrLA,
| Sip(w, v) =277,
2) BX

E [Sm(Wv")]Z:

WEGE" vEGE (2), Wy (n =1
> 27 = 1,

: WEGE" vEGE (2), W, (v)=1
BhHEERFEEES (Parseval EH) 5, £4 w
€ GF"(2),v € GF"(2),34 Wy(v) # 1 8,

Siplw, v) =0,

GEFR, n+2" TEBEZEBRE (x, y) B
Walsh fEFERBERNOR £27" B FH Wy(v) =
1B, | Sip(w, v) | =27, HWX FEPNE », EH
FRB T HRE S BT M FRKM 2, f(x, y) B
REHHLERESE, BBKIARENHS (BAA) K
i
3.2 EFEZEBENABEXHIE

2 8 oK Y B A K BB X AE ) EE B R B B R
FRAE MRS ARE, EZBRBMWERARP L
ETEERAT,

512 1% & f(x),x € GF"(2) &A/REH,
H B MK R EM Walsh #2518 (s),s € GF"(2)
M SpH(w),w € GF*(2), W

SV St (w) (= 1D = ri(s),s € GF"(2),

wE GF"(2)
XHE2 Hflx,y) Bn+2" TBEBK
¥ XERM s € GF"(2),t € GF (2):
1) % s i (0, 0; Tty 0) H?J-’rf(sv t) = 0;
2)i20 = (0,0, -, 0) € GF*(2), W
re(0, t) = 1-2""wgy(t),

Ee
1) 5381 fMEH 1A,
ri(s, t) = > Sty(w,v)(= 1)¥s*vt =
WEGE"(2) vEGE (2)
2 Sty (w,v)(= 1)+t =
WGGF"(Z).VEGFZ"(Z).WH(V)=l
2—2n 2 (_ 1)v't E (_ 1)w-s (4)

VEGF (2), W (n =1 »EGF(2)

s+ (0,0, -, 0) A,

> (=p*=o,

wEGF"(2)
& i AT 15
ri(s, t) =0,
2) @ (4) 7TH,
r(0, t) =277 >
vEGFZ"(Z).WH(v)=1

272" = 2Wy(t)) =1 -21""Wy(t).

HEME2AHM, REY Wy(e) =278 = (1,
1, =, 1) 8,70, ¢) =-1,BM f(x, y) RE—
NETLMELEH A

HEEME—E®M b, % € GF (2) A
Wult) = kB, A '

rf(O, t) = 1—

(_ I)V't =

k

2"_1 n —> o©

1;

%€ GF (2) H Wy(t) =2" — kB, &
k

———
2"_1 n —> oo

r(0, ) =—1+ -1,

BT Y » 8 AH,GF ™ (2) FAMANAER
12 %S AMEEREET 1, AR N ER
B2m—1,2" -2 HEMAMERREET - 1, &
EEEREBIENENEBAFNEN RS, &
— BT ARRA B 24 k.

3.3 SHENBENTHESEENANS RS



E1H

R OW%. EBRZERBMNEBFER 53

XEmERZ B R BAE
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c. Mk FBEEY f(x) KBEFMHBESRY
B R P A T, SO A K e B B B R
BB, Y n =28, AR

100000
011000
JR (U B BN U I
100101
100110
010011
100011
001111
Be(ayro 000111
011110
01110 1|
011111

WBEEE 1 MEHE20H, EFEABREa THPHEK
#,BWHRaFHMbWHMRME,XHER Db = (0,0,
-, 0) € GF(2), M BRK g(x) EHETHRE
HENXAEHXAEENEZRBRB.FLLES
R, EEMTHER a WHEHEMN A, EFE Sp P
n+2" MEB(A—EXRMETR) BT E
B,igch C, 18
CAT+E = (b, b,, b)T,
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The Cryptographic Properties of Select Logic Functions

Liang Zeng, Li Shiqu
(Department of Information Research ,PLA Information Engineering College,
Information Engineering Institute , Zhengzhou 450002, China )

[Abstract] In this paper, the main results are concerned with the Walsh transform and the autocorrelation
function of select logic functions. Select logic functions with large number of variables have perfect stability and
can resist towards cryptanalysis of best affine approximation, but they can’ t resist towards differential
cryptanalysis efficiently because of weak propagation property. By a linear transformation of coordinates, an
explicit construction for functions satisfying the strict avalanche criterion or being correlation immune is
provided.

[Key words] select logic function; Walsh transform; autocorrelation function; strict avalanche criterion;

correlation immune; probability expressions
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