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Abstract — In this paper, we generalize the con-
struction method of the family of binary bent se-
quences introduced by Olsen, Scholtz and Welch [1]
to obtain a family of generalized binary bent sequences and
bent-lifted binary sequences with optimal correlation and
balance property by introducing the modified trace
transform.

I. GENERALIZATION OF BINARY BENT SEQUENCES

Let V& be a k-dimensional vector space over Fhe. Then we

can modify the trace transform as:

Definition 1 : Let f(z) be a function from V& to Fy. The
modified trace transform of f(z) and its inverse transform are

defined as
f(i\_) Z (= 1)f(m)+tr1 a2
\/_Jcevk
(_1)f(£) Z f)\) ( l)trl()\w

Y ,\evk

,zi) and A = (A1, A2, -+, Ag) in VE.

where z = (21,22,

Let L(z) be an onto linear mapping from Fh» to a 2k-
dimensional vector space V¥, where n = 4ek. Let L* denote
an adjoint of L defined as: there is a unique ¢ in Fin such
that ¢r%(¢ - ) = L(z) - u¥. The mapping L* is defined as
L*(u) =

Theorem 2 : Let f(z) be a function from VZ* to F». Then,
the trace transform of the function f(L(z)) is given as

. 0,
Fo={ 2% s,

where f(u) is the modified trace transform of f(z) defined in
Definition 1. O

A ¢ range(L™)
X € range(L*), L*(u) = A,

Assume that the linear mapping L(z) is defined as
L(Z‘) = (trg(ﬂlax)z tTZ(ﬁ?O'x)’ e strg(62k(7$))

and the range of L™ as range(L*) = {¢ -0 | { € Fom }.

Using Theorem 2, we can construct a new family of binary
sequences with balance and optimal correlation property as in
the following theorem.

Theorem 3 : Assume that the modified trace transform of
f(z) which is a function from V3 to Fy takes on the values
+1 or —1. Then a family of generalized binary bent sequences
defined by
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S={s:(t) | z€ Vo, 0<t<2" -2}
s2(t) = f(L(a")) + tri(L(a") - 2") +tri(6-0') (1)

has the out-of-phase autocorrelation and crosscorrelation val-
—1,2™ — 1} with balance property.

" II. FAMILY OF BENT-LIFTED BINARY SEQUENCES
Let m = ek and f(z) = tri(u(z)), where u(z) is a function
from V£ to Fhe. Whenever each term of the function w(z)
has the degree d = 2' mod 2° — 1 for some integer ¢, we can
modify it into 2°-homogeneous function, f*(z) by raising the
power 2°* for each term, which can be given as follows:
Z i@ = @),

wa(x

where fi(z) = trf(ui(z)) and u:(z)’s are functions consisting
of terms with the same degree of 2° mod 2° — 1 and 2° is a
maximum degree of function u(z). Some of generalized binary
bent sequences defined in (1) can be rewritten as

= tr§ Z ui (L

where n = 2m = dek, 1 € Fom,§ € F3m and 0 € Fon\Fom.
Let us define 2%-homogeneous generalized binary bent se-
quences as follows:

)+t ((no +6)-a'),  (2)

sht) = 3 tri(fua(L@)> ) + tri([tr2 (no + 8) - ),

i=0
which are the same as the generalized binary bent sequences
in (2).

Theorem 4 : Let r be an integer relatively prime to 2° — 1,
1 < r < 2% —2. Assume that the modified trace transform of
tr$ (ui(z)) defined on Vi2* takes on +1 or —1. Then a family
of bent-lifted binary sequences defined by

Sr‘—‘{sg(t) | n € Fym, OStSQn—Q}
he) = S () s (L) I

has the out-of-phase autocorrelation and crosscorrelation val-
ues in {—2™ — 1,—1,2™ — 1} with balance property.

+ [tri((no +6) - «
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