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Let K = For denote the finite field of 2% elements. The
Walsh transform of a class of Gold type functions f(z) =
Trg (x2u+1 +a:2b+1>, 0<a<bat a€ K is determined in
recent results of Lahtonen et al. (2007) [7], Roy (2012) [10]
and Cosgun et al. (2016) [2] under some restrictions on k, a, b
and «. In this paper, we give explicit evaluation of the Walsh
transforms of f without any restriction on k, a, b and a. There-
fore we improve and generalize the related results in literature.
Furthermore, we evaluate the Walsh transform of a more
general Gold type function f,(z) = Trx <’yx2u+1 + ’yxzb‘*’l),
0<a<bataec K for any v € For N Fyo-a without any
restriction on k, a, b and a.
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1. Introduction

Let f be a Boolean function f : Vi, — Fo, where V), is a k-dimensional vector space
over Fy. The Walsh transform (or Walsh-Hadamard transform) of f at « is the function
W : Vi — Z defined by

ey =) (-)f@ries (1)

zeVy

where (a, z) denotes an (non-degenerate) inner product on V. We refer, for example, to
[1] for more details on Walsh transform for Boolean functions.

Let V, = K where K = Fy. denotes the finite field of 2¥ elements and let Trx denote
the absolute trace map from K to Fy. Then a natural choice for («, z) is Trg (ax) and
equation (1) becomes

(@) = 3 (1) @I, @

rzeK

The Walsh spectrum of a Boolean function f : K — Fy is defined to be the set
{f"(@):aeK}.

When the spectrum is precisely {ﬁ:Qg}, f is called bent function. For an integer
0 < r <k, a function f : K — Ty is called r-plateaued if its Walsh spectrum is
{0, :N:Q%(“’")}. Bent functions have significance due to their applications in cryptog-
raphy and r-plateaued functions gain interest as they can be used to construct bent
functions (see [7,10] for instance).

Gold functions

f(a) = Trg (x2“+1> , with ged (a,k) = 1 and k is odd,

are introduced in [4] and this family is a famous example of functions having 3-valued
Walsh spectrum. Gold [4] determined f" () in terms of fW (1) and £ (1) is evaluated
first in [3] and then in [7]. Furthermore, more general Gold functions are studied in the
appendix of [3]. With the hypothesis that a is relatively prime to k and k& is odd, Gold

functions have the spectrum {O, 125 } (i.e. they are 1-plateaued).

In this paper we deal with the Walsh transforms of Gold type functions. Without loss
of generality we assume 0 < a < b (e = b is a trivial case) and by a Gold type function
we mean

flx)=Trg <x2a+1 + x2b+1> .

Gold type functions were studied by various authors in literature. For instance, in [7],
Lahtonen, McGuire and Ward give f"(0) for
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