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i B CARMEREMERTIRMRE 55 A EREMAE I, AL Tent BgTHH
FLP R BT A R F S E FE S B A AR E R, AT TIR B IR S &
HAEMR, BT Tent . Logistic M [T Chebyshev BGTAYIEERR, 4TI XMIHIZH T
— FRIRE P 51 7 A 7 3 TR RO IR R s

SRR RMBUN, 5P, HINEE, Zet:

fES TN914.4, TN918

-
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H a9 0B 15 P B d A BN mo 75, Gold BEHARIFHE. HARREE,
HMEHRAAERRFEFREM T ENEALEN, RFENEFFIF 2n NHIEF (0 H
BEBEE) WL TR ATREA GBI 02 | —4Eip RS, BEERMARENS
i, SHMERRRSUR L # 5  C R R F P A AR RS RERE, B
WY SR E ARG N AR R, (EFERMEIN BT R B RS T 730 &5
PERE. BARCRARE RS E T L A A TS, HRIB RS T B
8 2 FLEFRAN.

Tent Bt Bl 4B 5 — i BIp —4ER B SRR, © 5 H bR — SR MRS, W=/
Chebyshev . Logistic BRit&E A ¥R FMEE ¥ #4ER, T'E5 Bernoulli B H i3 751 (8]
XN R BEEAR, XEEHE—04% Bernoulli BEH 4 F T B B3t Tent BT
URSZHmMEBSHRARER; K2, WEFRH -SRI FYdis Bernoulli
BT SzERvE, NIFEERE b Se Bl gy A ML ST IR AT HEP X P

2 — R AT A dn A LR M

EX1 Bz = h(e) REFELEY, HTRTEN, FEE—H b (2) . WIS f(
e g
9(2) = h(f(h™*(2))) M
SREN ¢ = ho foh~!, WHF (1) KA f(2) B g(o) MRINETAES,, RARIMSHHRAN
P B SR R AR AARRR TR — RS, RN AR R R.
PR 1 ANRBUAT f(z) 0 g(:) RAEISHERR, 0

g™ =ho fMop1 (2)
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it 1 WAHE XA R f . g, R fF o FAMPLE, Mo tH
n FELE, HFERAMFAKIRENE, B Lyapunov 1531,
Tent B if 2 — P JLAY f) — S TR IR S5 -

fr(z)=1-]1-2z|, z¢€][0,1]. (3)

CRAW AR Pr(z) = 1, ENSETY, FLUbRRamm, b TR
B o = 1/2 S5 S SHMERHEIEY 2, H Lyapunov ¥ Ar = limy,o0 Inldz,, /dzo|/n =

In2 .
B Chebyshev B8t 161 F1 logistic BR&TH 7241 5%

fo(@)=222~-1, zel-1,1], (4)
fr(z) =4z(1—z), =z €][0,1] (5)

U 6 R 3
h(z) = cos(rz), =z €]0,1]; (6)

N z = h~1(z) = arccos(z), z € [~1,1] . MMIPHLTEHEX, &
g(z) = h(f(h™1(2))) = R[f((1/m)arccos(z))] = cos(m — |r — 2arccos(z)|) = 222 - 1.  (7)

X T h(z) BHEIRE, BTLLL T Chebyshev Bt Tent BGTAIIRIMLHIA B, HFINE
PUB 1 AT SL BN R B E WY AT R $UA Lyapunov #8505 51 %

z%u)=pﬂm%@)%h*uﬁ=w¢%:§,zeLJJL (8)
Ac = Ar = In2. 9)
h(z) = sin®*(7z/2), =z €[0,1]. (10)
FTLABRAIE logistic BRET 5 Tent MU LIS R¥RINLBER R, HAOHEEY
Pp(z) = PT(h‘l(z)) %h_l(z)’ = 7r—z(1]_——z), z €[0,1]. (11)

3 RULBRA 7 A E E XA

— A, MWL H A R P R I TR RO S IR ¢, B
FIBLEH T(2) = [1 +sgn(e — £))/2 AT BB FI& SUEFRT R HH 5, B
F— AR FF B — e, 3 Tent AT RAGE, HERRHE Z#/ MNIERIE
E RN FESIR — A LS, RSN FR ¢ = 1/2 B85 —FIrik. *f logistic . Chebyshev
BRI RT3 5% HAR R M BBUF PR € = 1/2 70 0 oy sk— #4745 4.

XTI RIEINEFIERA B, K5 2 7R R —EH B 8% R, X Chebyshev
BT, RIEETS Tent BAHRER (6) XFRAS BRI K #F IR BHELE.

Cpn = Ena (12)
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Hedte, . t, 252 Chebyshev fl Tent ML —HEFFIE. F#E, X logistic Mg, HBE
5 Tent BLETHYSE R (10) L[ BRI H B P H R § B HL R

Ly = tn, (13)

Hort 1, J2 logistic MU —3EFFFI{E.
4k, B Bernoulli BUE I E X fp(z) = 2zmodl, z € [0,1] 7] &I, ‘B-5 Tent MR T
BAILS, HESMUETFRTERESKERELYNELS RIS, MEES
B 0 RER, HEAN 1 NBKEBAL, dILrBE —Fw Z# 55K EHxRA
to = by, tn=bn@®bu_i. (14)

44 (12) . (13) REI A48 %] Chebyshev . logistic B5t5 Bernoulli BR &t — 14 551 [A] 9 % R
535 A
Co = Eoy Cpn = m; (15)
lo=by, lp=0bp®bp_;. (16)

4 43P RAE T B B A 7)) o N Z o e xR

FETH L LR AR A0 EXT Bernoulli BTN KB, S RENIJLREREHD
HUHE 0, XEATEVGEAIER YATER 2 Bir g3 [0,1] KL, H#H/NER
AT R 22 B 3R BT Sy, X B RAE 6 R A A TS CLAE PR 2/ MR (B
R RFRA B REE L TR, XEFREE TRIEEHN, XfFh Z#FI+
Hy — B BI AT AR 25 5 M VK 52 HH B ST B M0 RG 1. WFFIRIEN 2o € (0,1), B HFRM 2/
B zo= Y1, bi-27% b € GF(2), B AEIGEREIL AT 2 MRS b, £ n ik
ERBEN ISR 2o BIME, & zo FPMERER, BERATIT 32 WER, BMEEIEE
BN 64 1. XEEFEAT B4 Chebyshev Z#EF5Y {c;,i = 1,2, ,k} FEAER b = 0 B 1
BB FIAR R A H 4y Bernoulli —HEFF] {b;} , MR b SBBIHERH (b} FHIENEIKE
YME 7o, TR Tent FEFIMRIME. REEFH A Tent BT Chebyshev BRETHI K H
(6) FA o WEFTAEHLEIFT/5 15 Chebyshev BRI yo , HETTE B HIZBLET ST RHI B
THHFF. Xt logistic BT F S EERAY HiE S JARTE.

R A e (R S B S R R RE B R B — R T B h B4 5 SE B E Y Bernoulli BREY 7
FIBISZRL, X ERIRH T —HETERNTE, BER—KXTFETREFIRENEY
P, FEAH—AWEHE M P HEBR)2 , HTAHTER

k41 = 22kmodP,} e (L2 P 1), an
zr = 21/ P,
b {2} HEHERUFS], % P - oo HBENT zr41 = 20emodl, 2 € (0,1) . HAHN
i 3 BT BT R R OB 1 A sk R B B B AL AR 2
HefplHh, TS5 Tent Wbt a2 T EEH SH LR
Z““:}L%P_QQL} € (1,2, P—1}; (18)

Ty = Zk/P,
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H {2} ME BT, W U FSI S Bernoulli BRI,

FEMH (17) 4R Bernoulli —EFEFIRHERE L4 SIRT (15) UM (16) AT H6 4B AT
SFFARI MY Chebyshev Fil logistic Begt “#EFEF], JFEXTH (18) AN Tent B — ik
FEFIA 5 (6) . (10) A1 (12) . (13) REEHIRA1GF] Chebyshev . logistic BRATHIHIM
I 5H R

BB 2 LISMAE — % P BB R A A RAL /N OB R R, T H Ak A R
% T(T < P) BIEF /MR, # T = P -1 Wl ERFFIREUT m FFIH 5
— RN B R AR B FS. RURTE RIS RO R4 F. YR CDMA B1F
A, R R K IR S A 1 B LR B R AR R ST OTREAE S, AT X LA ATTERR
KHEH P, SRR FAESMESN —AE (207} #TER, HAEWBAY T(T << P)
WIS B AR B FE 5.

T He LR F PR & REUE R HARR B EE MR B, MRk
RIEH RN B T X AR IR M B O B A, R T TR B IR B T VR M S A1 33 A 56
ek, DL Tent BLETHF], B—E KM ES P = 1000003 , LWiFMEXHEEVERZ T
PR SR T . BURFIKE N = 4096 , BEHLER—AME (200, = 1,2,---,10} #%
(18) FIEAVSE] Tent Wit by —ERIRLF —#EF 5, BTN BAICHEAX, B4
SHEM SR T 1, mEALEGRKEWL T AT TR A, RIFNH
Pt 18 R W SR AR 2 S A0 SUF IR, BT Ha& W ERRE, BATUA
A — RN F A AME SR — AR EFH, 1R LR R 8 R BORE B E 4 — AR
R, AR SRR M S X (LA B R 4, (7SR TR AL A i A R R (LT 7
SR FFIEEATSR/AD, FARMT TRFFINEE, BaT m oS R G
&, BETSILEEAPAHR.

% 1 Tent REFIEXHRNFHER

BERUF S B B A58 M| 3 F P Bk B M2 5 M | R B K EA R | Z# R 5 R R EAHR
Bl 0.00512 0.0566 0.00589 0.0619
B /ME 0.00394 0.0495 0.00430 0.0407
HE 0.00425 0.0524 0.00447 0.0481
PRUEREE 0.00038 0.0037 0.00047 0.0052

R Bernoulli BRETHYFF A, HERFETT AR LM FEELHN. K8 P #HR
~AP= Zﬁalpi 28 = (ppr—1PM—2--ipo), i € GF(2), EW# A P =2M - P, 2 H
M+ 1 ZH#HREEER, WESNEHEARE - 28—, HAWESESE P, HE2WH 2
W M LR P ARINSFE RS ALN 0, Bt 2 M5 M AL, XBEFIETHEIN—R
R AR BRER SRS AT I, FEBABK SR BB FIR RS AW, R AR A
AR VAR W15 5] Tent SFBLETHI I FSLL,

S HLER AR B o5 A N B A R T

R B S B 20 SR AR R A B 8 — A 1845, B X GF(q) L% a=ao,a1,- -,
an—1 WEHEERE Cla) HEEZFIIN GF(g) LABRIHEIER BB AT AR
8. Xt m-FFl. Gold FFIMEMEMMKFIINBIFREN T n, HEE L, HFE 2n M4
AR IGITRL AR S S e AP R B, HEMAREMR m-FIIH n I AREZ I
EHFAFHIRERE.
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= 1P % a = {a;} & GF(g) LMRBIFY), BFFIMSIEERE Cla)=L>1, N
RENGE {a) FAETRLED 2L AR ENFS {a) B EZFHHRDETR.
MAMRKIFY, StERRE TN RRNEY, EIFERIBET, B EEREEFTIK

—HMEAE R F I E L LIS e —. X N I # 5 R R EW
BEALE N/2 724 B, THRMY BT IA R LR YEFES, B R R

TRFEFHECEY 1/2(B0 L = N/2) , FAi15 Berlekamp-Massey 333 (7] %t Tent #1 Bernoulli
MR SR SR B R BT IT RS TR 2, HHER S HBFHYIE. mEE 1 T
HTE N AL TA BB ER TS, RARAXEZELE XY, B, ABEm-FINTEL
PR ML R B E T Im .

x* 2 RERH T HFIINEMERE

N Tent W& Bernoulli B4t
128 61 60

256 129 126

512 256 255

1024 511 512

4096 2046 2048

F 774 32 A B S 7 R A A TR 4 4 A A5 _ RS X A FRORS BE R I B T A B i T RN G
WA TR R AT ER. BN EFIYIER N 20/P , AT H 2 f1 P
M T — &Y (0, P) , BXMEANFFEM—0. BEFFITE %k HEREI—AR
BN ORI, BRI R R S A BIE S BRI, B NEGR R R
SR zo/P, Hbt TAMBEAMEERE AL, WA RERL AN TR RE P, B
T8k TR R X A A U R A P

LI Chebyshev 4] HoB0 5 $ 7 s R 2T BEON I E R PIN Bt FROVERE. BERX
P =1019, ZBIFXHEEWEFEES SR FIREIN, B 20 =347, MAMRELFSI
VA (REAEE) H 20/P ~ 0.3405299 , 43I AX B M7= 4 Chebyshev BRETRIEL, —
HEFS, FIRERRCY 100, B 1 (a) . (b) RAFHITHE LR Chebyshev £fll, —
FF, (c) &5 (b) XA Bernoulli ~#FfF3, XTHUKEEZEH N ERIZFHIRT 26 ALEIAHE

1 | .
(a) y (a)
-1 -1 !
oL LTI T LAY o 0 |
oY LTS RUTTL o 0 _
-1 -1 )
oL LU T LU e 0 .

B 1 X% HLAY Chebyshev BT FFFIRIEE B2 ETFEEN Chebyshev BLbF M HEE
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BRI LB St R W (E, AT E 58 8H) Chebyshey JF%1 (d) . (e) . B 27 (a) . (b) A
A EFE A () Chebyshev FE5, (¢) &5 (b) M¥ ¢ Bernoulli Z3#/F5, 13T IR
(a) . (b) BHATER, BN ASIEE, BIBUFS (o) RIAT 64 £, EELRILEF (d) .
e), BESEFF (a) . (b) HHALET 54 (AR, BIARRECEEE.
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25 SCEE R H LR I B 5 B T SR N B ATER A 5 R B A F 5 B By Y R R R AR T
— P ET RSB, BN TR SRR R, BNk R I RA K
E R PERE, A 1L A S BN A B, TS T EARE TIRIEBS 8 E A B
A, A AR R BRI ARG R, KWARBERE, HTFEAFIIMEAZ, B
MRS T B 7E A B (R A R R W I UE 5 R U B N R ATR.
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CHAOTIC MAP BINARY SEQUENCES WITH GOOD SECURITY

He Zhenya Li Ke Yang Luxi

(Department of Radio Engineering, Southeast University, Nanjing 210096)

Abstract The problem of finite precision degrades the cyptologic and statistical properties
of chaotic maps, and sequences generated from maps conjugated with Tent map can be recon-
structed precisely by short-sequence-prediction. This paper discusses topological conjugation
of chaotic maps and its properties, derives the conjugate relation between Tent, logistic and
2nd-order Chebyshev maps. A method is given to produce chaotic sequences which can sustain
this predictive attack.

Key words Chaotic map, Sequence, Topological conjugation, Security
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