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Abstract

In this paper, an efficient algorithm for generatine 2~ D20

Lempel’s

. vaariaa UL UL

D -homomorpiusin. Lue awnuer ol exclusive-or operations required to generate the next

bit for de Bruijn sequences of order n from a de Bruijm function of order & is shown to be

approximately k(2 ¥ #

—1), where W(#) is the number of one’s in the binary representation of 7r:

therefore, the number of required operations can be reduced to % if the de Bruijn function is selected

appropriately.
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Table 1. De Bruijn sequence function of order
k when £=2,3,4.

E kR EBRQ 9 #49) A

2 {1,0,1,0}

3 {1,0,1,0,0,1,1,0}
{1,0,0,1,1,0,1,0}

1 {1,0,0,1,0,1,0,1,1,0,1,0,1,0,1,0}
{1,0,0,1,0,1,1,0,1,0,1,0,0,1,1,0}
{1,0,0,1,1,0,0,1,0,1,1,0,1,0,1,0}
{1,0,0.1,1,0,0,1,1,0,0,1,1,0.1,0}
{1,0,0,1,1,0,0,1.1,0,1,0,0,1,1,0}
{1,0,0,1,1,0,1,0,0,1,1,0,0,1,1,0}
{1.0,0,1,1,0,1,0,1,0,0.1,0,1,1,0}

{1,0,0,1,1,0,1,0,1,0,1,0,1,0,1,0}
{1,0,1,0,0,1,0,1,0,1,1,0,1,0,1,0}
{1,0,1,0,0,1,1,0,0,1,1,0,0,1,1,0}
{1,0,1,0,1,0,0,1,0,1,0,1,1,0,1,0}
{1,0,1,0,1,0,0,1,0,1,1,0,0,1,1,0}
{1,0,1,0,1,0,0,1,1,0,1,0,1,0,1,0}
{1.0,1,0,1.0,1,0,0,1,0,1,0,1,1,0}
{1.0,1,0.1,0,1,0,0,1,1,0,1,0,1,0}
{1,0,1,0,1,0,1,0,1,0,1,0,0,1,1,0}

E 12 £=2,3,49 o k3 =B £ I
Flxy, -,z 8 EFolth o] HollM YL (x,-,1,)



1994 6F MTTREAWXHE £ 364 SR BOR 15

& AR & A, B x2ilth wilg B

A1,1)=0¢& 53}

(1]

{1,0,1,0}= F0,00=1, F1,00=0, FO,D=1,
v U |

N.G. de Bruijn, “A Combinatorial

Problem,” Nederl Akad Wetensch.

(2]

(31

(4]

[5]

Proc., vol. 49, pp. 758-764, 1546.

A. Lempel, “On a Homomorphism of the
De Bruijn Graph and Its Applications to
the Design of Feedback Shift Registers,”
IEEE Trans. Computers, vol. 19, pp.
1204-1209, Dec. 1970.

A. Lempel, “Cryptology in Transition,”
Computing Surveys, vol. 11, pp. 285-303,
Dec. 1979.

S.W. Golomb, Shift Register Sequences,
Aegean Park Press, Laguna Hills, CA,
1982.

H. Fredrickson, “A Survey of Full Cycle

(651)

(61

(7]

(8]

[9]

[10]

Algorithms,” SIAM Review, vol. 24, pp.
195-221, April 1982.

AH. Chan, RA. Games, and EL. Key,
“On the Complexities of de Bruijn
Sequences,” J. Comb. Theory, Ser. A,
vol. 33, pp. 233-246, Nov. 1982.

T. Helleseth and T. Klove, “The Number
of Cross—Join Pairs in Maximum Length
Linear Sequences”, IEEE Trans. Inform.
Theory, vol. 37, pp. 1731~1733, Nov. 1991.
T. Chang, I. Song, HM. Kim, and S.H.
Cho, “Cross-Joins in de Bruijn Sequences
and Maximum Length Linear Sequences”,
IEICE Trans. Fundamentals, vol. E7T6A,
pp. 1494-1501, Sep. 1993.

F.S. Annexstein, “Generating De Bruijn
SequencesAn Efficient Implementation”,
IEEE Trans. Computers, vol. 46, pp.
198-200, Feb. 1997.

S. Baase, Computer Algorithms:
Introduction to Design and Analysis,
Addison-Wesley, Reading, MA, 1978,



16 D-E5YAE vl o2 @ 2R84 gy KAR 5t
XA
R 9 ROERR) F B BOERXR)

19601 249 209 ol 19784 39 ~ 19824 24 A
St Azt Tl (£3$-5). 19824 3¢ ~
19843 29 A&t AAFge} Fe Ak 19844 1
4 ~ 1985+ 89 A olsha A7 ]F3tat 33
A} 1985 949 ~ 1987 59 Aot A7)
a3} Zehapal 19874 39 ~ 1988 24 ¥ FAlA
T A7 1988 39~ 19919 84 dEIRle
A A7 2 AxEskE 2w 19919 99 ~ 19989
84 =) A L AAEEE s 19989
9Y ~ A IFRrIed A7) % HzEEE 2
199541 19 ~ A FFFAEI =24 #AYAL
1996\ 149 ~ &) 3=-g5Fe)s) S FeiA] HRAY.
1998+ 19 ~ &1} Journ. Comm., Networks $%$)
. 1991 114, 19964 119 F=-EA18}3] et Wb
% 19939 114Y =-g3psts] Sy g 19989
119 3=-EA1es] LGeked) wbe didbaizlbzals,
5353, P=-5Alss] JAYERY; IEE 3|8 IEEE
A913]9. FHA Boke A3 AlsAz|e} BAlolE,
Alz7jae}l 34, o] F8Al

A BB H(IESR)

19744 119 229 =feid 19939 39 ~ 19973 2%
AAeshi Habgatat Ak 19974 39 ~ 19999
24 =37 Ied) A 9 AAgets 33Ak 1999
d 39 ~ A dxFstried A7) 2 AREs o
AT, FRAEokE o] FEAl AlEAH

(652)

197613 19 79 elod 19933 39 ~ 19974 29 &
FIR7IeY A7) 2 AxEEs T (39S,
1997+ 39 ~ 19999 24 =sprieqd Av) 2 A
Agsta FEhAL 19994 39 ~ A Fu3r)ed
A7] 9 FARgstat s, Sl Reke o584
EAEA AsAe], 48 AsAe

& # S(ESR)

1972 79 20 #eid 1991 3¢ ~ 19954 24 &
FEL AATAE T 19954 39 ~ 1997
W24 ¥FIRpIed A R AT FIAL
19973 3¢ ~ A d=E=pled] A7) 2 AR
I i, FEAEcke ©1F8A, ATl



