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Abstract: This paper presents a construction of Boolean functions with the maximum algebraic immunity on even
number of variables. It also gives a construction of balanced rotation symmetric Boolean functions with the
maximum algebraic immunity on even number of variables. This paper uses some results of linear algebra and
enumerative combinatorics in the constructions. These functions have strong resistance against algebraic attacks.
The balanced rotation symmetric Boolean functions constructed can also be used in the construction of safer
hashing functions.
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o« A, itk=n
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T a=(@,..a,) e B AR > TALE & =a, , g il AL i=ig(mod )5 1 <<ip<n X4 JATH TR 1
Wtk T OB AEIX P2, ok (&) = ay,, AT S ik

a®b=(a;®by,...,a,®bhy),

i+k>n"

i+k-n>

o,
a=(ay,...,an), b=(b,....b,) e F.

EX 1. AREB T R R R B HAESHER A @8,...a,) e B, f(pf(@,....,a,)) = f(a,..,a,) X
1<k<n 7.

#a=(a,..a,)eF FMHEES G, (@) ={pf@|1<k<n} Hlf a E&HR pfQ<k<n) FEKRKHIE.
AR, G, (2) =G, (o (@)1 < k < n), AT A7 1 A B B4 4155, B A AN A JA 152 X To(a) it AL (a),as,...,a0)=
(A14080+15- - - n+0) (KT IR AL t TP S/ NI IEBELT () M & a (1.5 W, To(a)=#G(a), X AT £ 25 =0
(@1,82,...,80)= (A1+0,80405- ., Ans0) K IEFEHT t ST To(@)|t 45 ) s, T (a)|n.

MR 52 SO AT LA HLF A2 RotS BRI HLAC S JLAEAF AN Ui F o AR 1] 1 bR S A

WE & F EE D FHESCE={X|xe E} JLH x=(X1,...X), X = (X, ®1,...,x, ®1).

SR Go(a) 2 —ANELIE, B4 G, (a) 14—/, JF H 4G, (a) = 4G, (a),G, (a) = G,(3).G, (a) #k ki #Lil
Gn() L HEENIE . 11 G, (a) = G, (a) J& 3z, ) Gu(a)Fi A [ FLHEHLIA.
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f (X5 X)) =84 1<<i-9<naixi 1<ig-9j<naijxixj D.Da, XX..X,,
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H 1< <ip<. . <ij=n1<j<n A supp(Xy,....xn)={i[I<i<nx=1}c{l,....n}
WRH f(x)eBy, i B a=(a,,...a,) e F} .w(a)/t a i) Hamming & &i.e. w(@)=#{i|1 <i<n,a=1}.

w(f(x)) 2715 F()ff) Hamming T ie., w(f () = #{x| x e F', f (x) = 1} .21 5 w(f()=2"", A K F0x) 2 P-4 1
SR AT JK PR KA 2% B RS A MR B 9(X) € B, d(F(X),90))=wW(FOODGOOFE K F()55 g0 18] FRJ 1 .
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(1) HHERI 1<, I<j<I,, 1% supp(ag)csupp(ui), & X ay=1,75 W& X a;=0;
() AHEEI 1<iSIIS]<EAER supp(vi)csupp(4), 003 3 by=1,75 WI5E 3 by=0.
BT EWRES, A4 B — B B A B ARE 1 A1 R eR B i 3

EI 1. % feBy, H

© FEREEB T

hitp:// Www. jos. org. cn



F3% HF—AREBEE XD R R B HE 1761
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HHUHNT Z LT
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F(X) =1a(x), xeW 2 \(G,(¥,) UG, (¥,))
0, XEW%an(yO)an(VO)\(l,l,...,l,l)
n 7G RotS B H B A7 S KA S is 5
3 deskitrE

AT BRATHEHER 1 i 0 o8 B B Lok B 1 S A 48— e R 2 A e v 5 5 AR H S 938 B8 2 [RD 1) 5%
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SIE 4 W n IERELI O+ %+ x)" =D G X SEH SRS X AL nyngt

n!n,l.ng,

. Ang=n FARFEEEUT S nyng, g KA

()-5))

A S, B I 2 q=3 A1 q=4 I, diw AL R T BATE B 2 q =5 I i oL

W 2. W >2, 4, 2%

q 1 q q-1 q-1
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A 2 AT AR, o>2 N AL TE Aq WITA BB A B e b 4 BEBR . T T JRATTN Aq 45t B ELAR IR Fliak .

B, g=1 I #A=2. 578 A P BRI O T=2'=2, X e ) L AE#A /T=2/2=1 NELE W, A
A={(1,0,1,0,...,1,0,1,0),(0,1,0,1,...,0,1,0,1)}.

B ra=a+29 - 1-a—2(292—q+1)=2q-3 =q+2, Hith g =5 T A 292

22

4 g=2 Ha“,#AZ:[Z

J_@ Ay TP LR I T2 Ay 1 L A Hh #ALT /=1 Jf L

A={(1,1,0,0,1,1,0,0....,1,1,0,0,1,1,0,0),(0,1,1,0,0,1,1,0,...,0,1,1,0,0,1,1,0),
(0,0,1,1,0,0,1,1,...,0,0,1,1,0,0,1,1),(10,0,1,1,0,0,1,...,10,0,1,1,0,0,1)}.
M q=3 I AR A HPEHUE L A SEHORTEE FIEPE E0T R0, A A R BUE 5

A, =), @) UG, @) JG, v,
i1 j=1

Fob, u® v e ALLJG, () S Ag 1T 1SR S 2, (G, () UG (W) Aq AT I F1 SRS
j=1

i=1
ARG T IHIRAE H tg IR/,
FER 3. =300 A, th [ SRR B A oy 22
WA Gy@E A TE Ay I — 4 FRSIALIN, X T, a=(a,..a,.8, ..a)cA [ Ty(@=20%a i
8,8 PE Y Gy (a) = G, () T LAFAE I EEL m(0<m<29) i (ay,....a0)=(@1m@1,....anm® ). AT
@,..,an)=(@1+m®1,...,a0m@D)=((1mim®@ 1S 1,.. ., (Qnimim@ DD 1)=(a112m, . . - »8n+2m)-
YT To@=2%3A1H 292m Bor vEE 3 0<m<2® i 45 m=20" b, WA &1 1<i<2% ¥H
8 o =& @I B nl Alla U a8, BT SR I a=(a),.8,,8, 08 € F AL A
=3 ®1,1<i<2.Ha , =a, 1<i<n 4. fANY Ty()=20 %2 H Ik Ty()2% Ha #a

142071

a
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BRI IE,Aq 32 G, () = G, (8) I T Ht a I/ B0 227 TR E,A, (145 4B Py 7 29 A 1 2k, R, 4 5 7 A
I R A HO £, =22 /20 =22 O
T TBRATE H A 15— FIASAHZE F IR 4 . 55 0,1 >3 B 4ftg. 19 5, Ag T B B0 B0 B AT 55 5K 25+t
#AG2 RS sq=#AG/2% ~to/2. AT B 1~A7 I 3 1) 401,24 >3 I sq U (B H0 UL 34114
O G,(UH UG, (up))UG (v)), Cy = U (G, (UM UG, (up)) U G, (V).

Sq
=34 ]:—+1
2

T4 ,ABqCq, H. By"Cq=D. 2. 9R,Bq 5 Cq 7 AH [F] (1B B, K e e AT & A7 1) i (0N BOHH 45 AT

24 201
reen=i{(o i)
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