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Abstract — In this paper, the number of inequiv-
alent binary sequences with ideal autocorrelation in
each category is listed, including some newly found
sequences.

[. INTRODUCTION

Let {a(t),t = 0,1,..., N — 1} and {b(t),t = 0,1,...,N — 1}
be two binary (0 or 1) sequences of period N = 2" — 1. Two
sequences {a(t)} and {b(t)} are said to be inequivalent if there
are no mtegers r and 7 such that b(t) = a(r[t + 7]) for all ¢,
where the arithmetics are modulo N. The sequence {a(t)} is
said to have the ideal autocorrelation property if its periodic
autocorrelation takes only the value N or —1.

In the literature, known binary sequences of period 2" —
1 with ideal autocorrelation can be categorized into m-
sequences, GMW sequences [7], generalized GMW sequences
[4], Legendre sequences [5], Hall’s sextic residue sequences [6],
extended sequences [6], or miscellaneous sequences [6] whose
general constructions are not known so far.

II. MaIN RESULTS

Several new miscellaneous sequences with ideal autocorrela-
tion are found in a closed-form expression using trace function
up to period 22° — 1. The number of inequivalent binary se-
quences in each category is listed in Table I, including newly
found miscellaneous sequences. For convenience, we use the
following short notations in Table I:

m: m-sequences

G: GMW sequences

L: Legendre sequences

H: Hall’s sextic residue sequences

GG: generalized GMW sequences

E: extended sequences

M: miscellaneous sequences

In Table I, the numbers up to n = 9 come from pre-
vious works done by an exhaustive computer search [1}-[3].
The Hall’s sextic residue sequence of period 31 is just an m-
sequence. Since m-sequences are a special case of GMW se-
quences and are already counted in their own category, they
are excluded in counting the number of inequivalent GMW
sequences. In the same reason, m-sequences and GMW se-
quences are also excluded in counting the number of inequiv-
alent generalized GMW sequences. Newly found sequences
with ideal autocorrelation property are also counted in Table
I. For example, a closed form of the newly found sequence
{a(t)} of length 2%° — 1 in the table is given by

20 (¢ 127¢ | 3969t 12287t 16383¢
a(t) = try (a +a M ta +a +a )
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where o is primitive in GF(2%°) and tr?°(.) is the trace from
GF(2%°) to GF(2).

TABLE I. NUMBER OF INEQUIVALENT BINARY SEQUENCES
oF PERIOD 2" — 1 WITH IDEAL AUTOCORRELATION.

In]m G L H GG E MITotalI

371 c 0 O 0 0 0 1

4 1 0 0 0 0 0 0 1

5 1 0 1 0 0 0 0 2

61 1 1 0 © 0 0 0 2
711 0 1 1 0 0 3 6

81 1 1 0 0 0 0 2 4

9] 1 1 0 o0 0 0 2 4
10 1 5 0 0 0 2 >1(>9
11| 1 0 0 0 0 0 >2 (>3
12 1 7 0 0 5 0 >0|>13
13 1 0 1 0 0 0 >1|>3
14 | 1 17 0 0 0 62 >1| >81
15 1 6 0 0 0 2 >1|>10
6/ 1 16 0 0 15 32 >1|>65
17 | 1 0 1 1 0 0 >2|>5
18l 1 53 0 o0 52 96 >0 | > 202
19| 1 0 1 o 0 0 >2 (>4
200 1 865 0 O 295 >180 >1 | > 542
21 ] 1 18 0 0 0 62 >1|>82
221 1 175 0 © 0 >352 >0 | > 528
23| 1 0 0 O ) 0 >2|>3
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