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The Security of Shift-Decimated Clock
Controlled Sequences

Xi Bangyu Wei Zhenjun Zhao Renjie
(Department of ‘Information Research, Zhengzhou Information

Engineering Institute, Zhengzhou 450002, PRC)

Abstract Shift-Decimated clock controlled sequences is a kind of clock controlled
sequences applied widely. This paper gives an attactted method of simple shift-deci-
mated clock controlled sequence and discusses its security , gives a method which

ensure its security.

Keywords shift-decimated clock controlled sequences a run of 0s initial state

¢ G




R SER TEANFIINEHEERE
g BE4

CPEMFREF ARG RZLEREAERE, LT 100039)

WE @9 TF Lol mAiARARERRTEMRERANGTARY
¢ —1—n—N AP N A o1 RKLEF,
RWE MMERE AEHE

HZ% % Imamura 7 1994 EH B =R EFRSU ERET BT AN p"—
Lp" MIEAER TP FIE — RSB R T LR ERN R MG, XL Rk 2
— R EF P, A RAMFEIER NS B R THREEE.

B F, N p BRI . & fEF =1, QUONF, LIFEL f M ELZHRA L
1B RFIIMRHES . BALOOR—AF[]-8. F, EFFE T R FEEAR T 5 S
HEEGEH 21D, :

T-—1
B a=(@)ERGE"—1), % al@)= D, ax™ ', Malra(@HE— 0" 1)—~
Flz])/GT—D® F [« ]- %R .

11 Ha€QG"—1, M a RN ETR Y
(z' — 1)/ged (2" — 1,a(x))

Hep ged RRBAAETF.

GEH] o @/ ZHR N EBMIEYERTT, M e 5 e FHEKTAEE, 1L
Bl ((2T—1)/ged (2" —1,a(x))), ]
154

T=p5,(5,p) =1
F=1=1[f A=z 1L #F EFT%4
B2 #a€0GT—D,
LC(a) =T — Zr:min(p‘,ordfit_z(r))degf,-
Sk LC RR B A ord, B A S H TR EH,

GEH] BF ged (" 1oa(e)= L] frnsmsison gz 1,
LC(a) = T — deg ged (=" — 1,a(x))




=T — zmm(ordfa(x),p Ydegf, 0

A B, Tjﬂﬁﬁﬁﬁgjb ZWE%T y’JXT E!‘JgI)ﬁit% Ep Bz.Tz{boIi‘"*‘bxxiz:bobl
0,0 i, <T ) EE b(2) € Borra€C Q" — 1), R atb R a I —AFHFS B, &

B8 F, EARFTTAZHA g (), HTY g () REER PR Bor(mod g () #F[21/

(g(x)), HUUFL2]dh a8 2, RNFWTHE,

Bl HFEEQGE D, HB WA RTEERYAREERE T HREX
HRXEE i f: BEWR P,

GEM] @52 APEHRHAERE FELR T ERGFRNEAN (. MHEE
(), fH BB H b(x) € Bor 398 ords, (a® (1) +5(2)) =0, Bl —a® (2) 2 p(2) (mod ;) Xt
FT# b(2) € By 1AL, Bl —a® (2) €B,.r (mod,) , B f: RE WK P. 0

Bt FHoS2,MEL QD BHFE NS ERELNERENT
T,

R € Q) 1< r,

b(x) = bya'o(a — b)) ,beby £ 0,(t,p) = 1,0 < pt < T
50, B B PIC A A ERXFER.

% d=ged (¢, T)=gcd(t,s),! =min(e,l),

w2 a.bmEW

(1) % b7"#1,LC(a+b) =T —min(p",ord; (a(x) +b(x)) ddeg ..

(2) Fb'=1,

LC(a + &) =T — p'd + p'ord; (z* — b,)deg .
— min(p*,ord;, (a(x) + b(x)))degf,

[ﬁEBH] % bf/d?ﬁl B—‘j- v&ﬁ@] -rt—bl '—!::7‘ =1 %/L\\%gf‘i'wu ng(x"—h 91"_1)2
L BTA J, % ord, b(a)=plord; (' —b) =0, FIfH ord Y IEAHER 23158 2 B
B e =10, BB 2 b 5 2—1F d MARE S deg ged (2 —b,,2°—1)
:dgﬂp

Eord, (' — b)degf, = d 0

% a N m-FFHIET, ?ﬁfl]%U?ﬁfFﬁflmﬁ—%%;&f’ﬁjﬁﬁﬁﬁﬁﬁﬁﬂii
EE R T=q¢—1,a #Fq kn K m- 75,0
if LCa+8 =¢g—1—n—N

b(DEB, ¢

Hp N K¢ —1 MRKEET.

GEF] B2 Mq¢—1—n—NRLCG@+OW—P TR, & aWHRNETRXH
Syl alx) (mod )7 0; 1 F f A JF, WEE 4, f# 17 a(x)=—2(x"—1) (mod ), 4 &(x)
="—z(z"—1) Ul 6(z) € B,.r ELEI 60} 3,

LCa+b =¢g—1—n—N - 0

oo won



#% x|

[1] K.Imamura,On Linear Complexities of Sequences Obtained by One Symbol Substitution from Periodic Sequences of
Period P"or P*—1,P*, BB # 8 —— CHINACRYPT'94, B& i ffirt,1994.

[2] Z.D.Dai,K.Imamura,Linear Complexity for One Symbol Substitiution of A Periodic Sequence Over GF(q) , ¥ #3
FARRBXE FELLEREHERE,1995.

Linear Complexity of Periodic Sequences
Under Two Symbol Substitutions

Ye Dingfeng Dai Zongduo
(State Key Laboratory of Information Security Graduate
School of Academia Sinica, Beijing 100039, PRC)

Abstract It is proved that the precise lower bound of linear complexity of an
msequence of degree n over F, under two symbol substitutions is ¢*-n-N-1,where
N is the largest proper factor of ¢"-1.
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B, KUTFBF ST — &0 .
ABM—{O<a<M—'1.3 (u,v),0<u<L=2”,|v{<L,ﬂu,v 7FI§JBTJ‘%J$5,

lav+bu mod M |<L, | (@®+&)v+abu mod M |<L}
Su=1{0,1,2,-,M—1}—By
G, MR a€ S MA MW EZ A — M, HH WM Kannan J 5] LUK %R,
BRa& Sy YHANY o€ By X H VY FTHPEBIR M BH B (w,v, p15 ) H wo
#0, '

D

o u<<L
lv| <L
—L<av+but+ pM<L @
— L < (ay + &)v + abu + p,M < L
Wix1
(D) BN 1656, M35 321350 30 BB a BEBTF Sur, B A Kannan H3: ) 2 B HH.
RRBOREEBEYR.

(2) TR a€ S, WA Kannan HZEBER (D, B —PMEFRCE—) R, ENEELK.
T AT | Bulo B8 —#H (w0, LT EBE 0<a<L,0<|v|<L,
%
Buw ={0<<a<<M —1. |av+bumod M| <L, |(a®+ b)v+ abu mod M| << L}
Boow ={0Ka<{M —1;: |avmod M| <L, |{(a® + b)vmod M| << L}
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