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Algorithm for Computing the k-error Linear Complexity
and the Corresponding Error Sequence of

2p"-periodic Sequences over GF(q)
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Abstract: The £k -error linear complexity of a sequence is a fundamental concept for assessing the stability of the
linear complexity. After computing the k -error linear complexity of a sequence, those bits that make the linear
complexity reduced also need to be computed. For 2p" -periodic sequence over GF(g), where p and ¢ are odd
primes and ¢ is a primitive root modulo p*, an algorithm is presented, which not only computes the k -error
linear complexity of a sequence s but also gets the corresponding error sequence e. A function is designed to

trace the vector cost called “trace function”, so the error sequence e can be computed by calling the “trace
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function”, and the linear complexity of (s+e) reaches the k-error linear complexity of the sequence s .
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sflag[0] = 0 , JIT LA error[0] = (sflag[0] — a[0]+¢) mod
=2
B, AT, ¢ =22202 00000 00000 00000
00000 02000 00020 00200 00000 00001 , M
(s+ e)N = 00100 02010 12011 20101 21110 11011
01011 01000 02101 02211,

BAMEEE 1 IFE T s 1 8-4 et R o
£ LGy (5) = 40 BALK W 8 12741 eV, H Wei-
Xiao-ChenM LT THAE, (s +e)¥ LR 2%
JERGSEAET s 1 8-F 2 ME R AL )ME 40,

5 Z5RIE

A THEGF (q) bk 2p™ - AP HI I & -
FRERPER I8 S DA IR B k - R e B A R AP
Gle B, IXHE pFlg R, Hq&—MEp” 1)
AP

VR E H BENR T e 4T (s + ) ZTER
MR R bR T . B R A
o FEAE E, i trace BRECIE EE S N
cost i, i + 1, hy, by |2 ,0 < hy < ¢,0 < by, < g 3K 3K th %
MV RIS e 1o e fia, ARSI —AN S K 3
HITHA GF(q) b 2p™ -FIAIP ] k-4 81t 52 2 BE DA K
T3 trace PREICK HORT N (P12 741 e (P PEAILFE

& % x #
[1] MASSEY J L. Shift-register synthesis and BCH decoding [J].
IEEE Transaction on Information Theory, 1969, 15(1):

2]

3]

(4]

[5]

(6]

[7]

(8]

(9]

(10]

(11]

(12]

(13]

122-127. doi: 10.1109/TIT.1969.1054260.

DING Cunsheng, XIAO Guozhen, and SHAN Weijuan. The
Stability Theory of Stream Ciphers[M].
Verlag, 1991.

A, HEBL R R IEM A M. JB T

L, 1994: 1-275.

DING Cunsheng and XIAO Guozhen. Stream Cipher and

Berlin: Springer-

By Tl H

Applications[M]. Beijing: National Defense Industry Press,
1994: 1-275.

STAMP M and MARTIN C F. An algorithm for the k-error
linear complexity of binary sequences with period 2" [J].
IEEE Transactions on Information Theory, 1993, 39(4):
1398-1401. doi: 10.1109/18.243455.

GAMES R A and CHAN A. A fast algorithm for determining
the complexity of a binary sequence with period 2" [J]. IEEE
Transaction on Information Theory, 1983, 29(1): 144-146. doi:
10.1109/TIT.1983.1056619.

LAUDER A G B and PATERSON K G. Computing the error
linear complexity spectrum of a binary sequence of period
2" [J]. IEEE Transactions on Information Theory, 2003,
49(1): 273-280. doi: 10.1109/TIT.2002.806136.
XIAO Guozhen, WEI Shimin, LAM K Y, et al. A fast
algorithm for determining the linear complexity of a sequence
with period p" over GF(g)[J].
Information Theory, 2000, 46(6): 2203-2206. doi: 10.1109/
18.868492.

WEI Shimin, CHEN Zhong, and XIAO Guozhen. A fast

IEEE  Transactions on

algorithm for the k-error linear complexity of a binary
sequence[C]. International Conferences on Info-tech and
Info-net, Beijing, 2001: 152-157.

MEIDL W. Linear Complexity and A-Error Linear
Complexity for p" -Periodic Sequences[M]. Basel, Birkhéuser,
Coding, Cryptography and Combinatorics, 2004: 227-235.
TANG Miao and ZHU Shixin. On the error linear complexity
spectrum of p" -periodic binary sequences[J]. Applicable
Algebra in  Engineering, Communication and Computing,
2013, 24(6): 497-505. doi: 10.1007/s00200-013-0210-3.

WEI Shimin, XIAO Guozhen, and CHEN Zhong. A fast
algorithm for determining the minimal polynomial of a
sequence with period 2p" over GF(q) [J]. IEEE Transactions
on Information Theory, 2002, 48(10): 2754-2757. doi: 10.1109
/TIT.2002.802609.

ZHOU Jiangin. On the k-error linear complexity of sequences
with period 2p" over GF(q)[J]. Designs Codes & Cryptography,
2011, 58(3): 279-296. doi: 10.1007/s10623-010-9379-7.

NIU Zhihua, LI Zhe, CHEN Zhixiong, et al. Computing the
k-error linear complexity of g-ary sequences with period 2p"
[J]. IEICE Transactions on Fundamentals of FElectronics,
Communications and Computer Sciences, 2012, E95-A(9):

1637-1641. doi: 10.1587 /transfun.E95.A.1637.



1730 B 5 AR R 540 %
[14] CHEN Zhixiong, NIU Zhihua, and WU Chenhuang. On the kerror linear complexity[C]. International Conference on

k-error linear complexity of binary sequences derived from

polynomial quotients[J]. Science China Information Sciences,

Information Security Practice and Experience, Zhangjiajie,

China, 2016: 13-36.

2015, 58(9): 1-15. doi: 10.1007/s11432-014-5220-7. [19] YU Fangwen, SU Ming, WANG Gang, et al. Error
(15] NIU Zhihua, CHEN Zhixiong, and DU Xiaoni. Linear decomposition algorithm for approximating the k-error linear
complexity problems of level sequences of Euler quotients and complexity of periodic sequences[C]. IEEE TrustCom/
their related binary sequences[J]. Science China Information BigDataSE/ISPA, Tianjin, China, 2016: 505-510.
Sciences, 2016, 59(3): 1712. doi: 10.1007/511432-015-5305-y- [20] SALAGEAN A. On the computation of the linear complexity
[16] LIU Longfei, YANG Xiaoyuan, DU Xiaoni, et al. On the . . . .
and the k-error linear complexity of binary sequences with
k-error linear complexity of generalised cyclotomic sequences
period a power of two[J]. IEEE Transaction on Information
[J]. International Journal of High Performance Computing &
‘ _ Theory, 2005, 51(3): 1145-1150. doi: 10.1109/TIT.2004.
Networking, 2016, 9(5/6): 394-400. doi: 10.1504/IJHPCN.
2016.080411. 842769.
[17] LIU Longfei, YANG Xiaoyuan, DU Xiaoni, et al. On the [21] TANG Miao. An algorithm for computing the error sequence

linear complexity of new generalized cyclotomic binary
sequences of order two and period pgr{J]. Tsinghua Science &
Technology, 2016, 21(3): 295-301. doi: 10.1109/TST.2016.
7488740.

of p" -periodic binary sequences|J]. Applicable Algebra in
Engineering, Communication and Computing, 2014, 25(3),
197-212. doi: 10.1007/s00200-014-0222-7.

[18] PAN Wenlun, BAO Zhenzhen, LIN Dongdai, et al. The Akt 2o, 1976 AR, RIBUR, WEIUT )T A Y.
5, 1991 4E4E, mWiEA, BFSET A,

distribution of 2" -periodic binary sequences with fixed LA



