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ABSTRACT

In the literature, many studies have been devoted to Gaussian numbers whose components are taken
from special integer sequences, such as Fibonacci, Lucas, Pell, and Jacobsthal, ( see [1, 2, 3, 4,
5, 6, 8], and references therein). Gaussian numbers have an algebraic and geometric structure,
but especially when they are elements of recurring sequences, such as Horadam’s and Leonardo’s
numbers, they define complex generalizations of generalized Fibonacci numbers.
This numbering system, the Gaussian numbers, was introduced by Horadam in [4]. Consider the
field of complex numbers, denoted by (C,+, ·). The set of complex numbers is defined as C =
{a+ bi | a, b ∈ R and i2 = −1}, where i is the complex unit. It was established that (C,+) and
(C, ·) are abelian groups. A Gaussian number is a complex number z = a + bi, where a and b are
integers, see [2].
Following the definition given in [5], the Gaussian Fibonacci sequence of numbers {GFn}n≥0

and the Gaussian Lucas sequence of numbers {GLn}n≥0 are defined by the recurrence relation
GFn+1 = GFn + GFn−1i, where GF0 = i, GF1 = 1, and GLn+1 = GLn + GLn−1i, where
GL0 = 2− i, GL1 = 1+2i, respectively. Some identities involving Gaussian Fibonacci sequences
are established in [2].
In this article, we introduce the generalized Gaussian Edouard numbers {GWn}n≥0 defined by the
recurrence relation

GWm = 7GWm−1 − 7GWm−2 +GWm−3,

with arbitrary initial conditions GW0, GW1, GW2. We establish the recurrence relation, generating
function and the Binet formula for this new sequence of numbers.
As particular cases, when GW0 = 0, GW1 = 1, GW2 = 7 − i, we have the Gaussian Edouard
numbers {GEn}n≥0, and by taking GW0 = 3, GW1 = 7 − 3i, GW2 = 35 − 7i, we get the
Gaussian Edouard–Lucas numbers {GKn}n≥0. The relations of these new particular sequences
with the Gaussian Balancing and Gaussian Lucas-Balancing numbers (see [8]) are explored, and
some new identities are provided.
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