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A de Bruijn Sequence Construction Algorithm
Based on ‘Interleaving’ Construction Method

GAO Yang,LIU Song-hua, WANG Zhong-xiao
( Luoyang University of Foreign Languages, Luoyang, Henan 471003, China)

Abstract. Firstly, this paper determines the period of Interleaving’ sequences from de Bruijn sequences of n-stage
and proves all 2n-tuple states are different from each other. Secondly,in the view of shift equivalence,the paper demonstrates
that one can only construct two sequences from de Bruijn sequences of n-stage. For each one,the completion of its missing
four 2n-tuple states can construct de Bruijn sequences of 2n-stage. Since there are two different ways to complete the missing
bits, we can finally get four de Bruijn sequences of 2n-stage from one de Bruijn sequence of n-stage.
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10011111101001000101100011101111)
M, = (01000000110011110101100010101001

00110111111000010001110010111011)
M, = (0100000011001111010111000101001

0110111111000010001110010111011)

4 HRIF

ARICANBIHEFHVG T de Bruijn J7 5] 1) 4 41
tE e A IR A TIVASE NS B W R P Ry (I DFU St ik 13

I UERA YRR A e 81 e A VRS AR A 1) e U 5 A
PIASTRAE M 26, TE ML R FE Al B 45 ) T — FhAl & o
E R de Bruijn JFEFH“In B, {# de Bruijn £ 51 HY
FOBATLLSE RN n B 2n (ERTE. B4 T — K S8 nf
ffi—2%% n 2% de Bruijn FF5]9J& Jy U4k 2n 2% de Bruijn
JP A, B S iz I Oy 2] AR K i K ZEL de Bruijn J3
H1), 1z i ABAE de Bruijn 5 fF 5% 4038 A 8k &
B IR AR S T — 7T, < In ST A A AR v Ak
AR 1T RE N T . R 2R ST I B
27 5P EE R 25 A, JF il 1R O BLS TR A
PO In 535" 5 de Bruijn J3 51 FRAE 2 50 X 22 (] 1 K
R A P R SR T B LT S WAFAENS kAR
P9GSO B kn 2% de Bruijn ¥ 91 B F LR EGHEA
WHoE.

S & 30k

(1] Frpe, OO0, AELME S5 RO A7 A7 fir R IR A i — 1
WiTT]. T 515 B4Rk ,2014,36(7) :1656 — 1660.
Wang Zhong-xiao, Qi Wen-feng. On the uniqueness of de-
composition of a NFSR into a cascade connection of smal-
ler NFSRs[ J]. Journal of Electronics & Information Tech-
nology,2014,36(7) :1656 — 1660. (in Chinese)

[2] Meier W, Staffelbach O. Fast correlation attacks on certain
stream ciphers[ J]. Journal of Cryptology,1989,1(3) :159
—-176.

[3] Courtois N T. Higher order correlation attacks, XL algo-
rithm and cryptanalysis of toyocrypt[ A |. Proceedings of
Information Security and Cryptology-ICISC 2002, Lecture
Notes in Computer Science 2587[ C]. Berlin; Springer-Ver-
lag,2003. 182 - 199.

[4] Courtois N T,Meier W. Algebraic attacks on stream ciphers
with linear feedback[ A ]. Advances in Cryptology EURO-
CRYPT 2003[ C]. Warsaw , Poland ,2003. 346 —359.

[5] Meier W, Pasalic E, Carlet C. Algebraic attacks and decom-
position of boolean functions| A |. Proceedings of Advances
in Cryptology EUROCRYPT 2004, Lecture Notes in Com-
puter Science 3027 [ C]. Berlin; Springer — Verlag, 2004.
474 —491.

[6] Turan M S. On the nonlinearity of maximum - length NF-
SR feedbacks [ J ]. Cryptography and Communications,
2012,4(3/4) :233 —243.

[7] Zhong J,Lin D. Driven stability of nonlinear feedback shift
registers with inputs[ J |. IEEE Transactions on Communi-
cations, 2016 ,64(6) :2274 —2284.

[8] Martin H, Thomas J, Willi M. New Stream Cipher Designs
The eSTREAM Finalists[ M ] . Berlin; Springer,2008. 179 -
190.

[9] A%, #hok. K JG de Bruijn J¥51 (14 )2 15 b6 £ i — 4> T



54 b T

EE ¢ 2018 4F

PAEP[T]. HT244R,2006,34(6) 1066 — 1068.

ZHU Shi-xin, SUN Lin. An algorithm for generating feed-
back functions of k-ary de Bruijn sequences by raising stage
[T]. Acta Electronica Sinica,2006,34 (6) ;1066 - 1068.
(in Chinese)

[10] Lempel A. On a homomorphism of the de Brujin graph
and its application to design of feedback shift registers
[J]. IEEE Transactions on Computers, 1970, 19 (12) .
1204 —1209.

[11] Mandal K, Gong G. Crytographically strong de Bruijn se-
quences with large periods [ A ]. Proceedings of Selected
Area in Crytography, Lecture Notes in Computer Science
7707[ C]. Berlin; Springer-Verlag,2013. 104 - 118.

[12] Abbas A ,Mufutau A. A recursive construction of nonbina-
ry de Bruijn sequences[ J]. Designs Codes and Cryptogra-
phy,2011,60(2) :155 - 169.

[13] Mitchell C J, Etzion T,Paterson K G. A method for con-
structing decodable de Brujin sequences[J]. IEEE Trans-
actions on Information Theory,1996,42(5) .1472 - 1478.

[14] THA, M FAL A2y L M. Jest: FEps T
oAb i A, 1994

[15] Golomb S W. Shift Register Sequences[ M]. San Francis-
co:Aegean Park Press,1967.

[16 ] Dubrova E. Generation of full cycles by a composition of
NLFSRs[ J]. Designs, Codes and Cryptography,2014,73
(2) :469 -486.

[17] Gong G. Theory and applications of g-ary interleaved se-
quences [ J ]. IEEE Transactions on Information Theory,
1995,41(2) .400 -411.

[18] Li N, Tang X, Helleseth T. New M-ary sequences with
low autocorrelation from interleaved technique [ J]. De-
signs Codes and Cryptography,2014,73(1) :237 —249.

EE BT

B BOEEIEE) U),1994 F 4 T
B, BN % PO R A BEMF AL, ST T
F
E - mail ; gaoyang _ 1279@ 126. com

XFEE 31979 A O B B R U BH A8 1 A% B F 5
A, EBWFGTT I A E A
E — mail ; liusonghua0519@ 163. com



