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In this work, we consider the initial value problem (IVP) for the 2D generalized Zakharov-
Kuznetsov (gZK) equation:{︄

ut + ∂x∆u± ∂x(u
k+1) = 0, (x, y) ∈ R2, t > 0, k ∈ N

u(x, y, 0) = u0(x, y).
(gZK)

The gZK equation is a two-dimensional version to the so-called generalized Korteweg-de Vries
(gKdV) equation: {︄

ut + ∂3
xu± ∂x(u

k+1) = 0, x ∈ R, t > 0, k ∈ N
u(x, 0) = u0(x).

(gKdV)

In the context of nonlinear dispersive equations, scattering is the term used to describe the
phenomenon where the time evolution of certain initial data is well approximated by the solution
of a linear equation. In this context, the nonlinearity effects are not capable of producing, for
example, solitary wave solutions or the collapse of the wave, known as the blow-up phenomenon.

The gKdV equation is a widely known nonlinear dispersive equation and has been deeply stu-
died since its formulation (see, for example, [11, 2, 3, 7]). For that reason, analytical, conclusive
results regarding the occurrence of scattering based on properties of the solutions are available,
such as Tao’s monotonicity formula [16], for example. In general, said estimate ensures that the
center of mass and center of energy of a solution to the defocusig gKdV (with the negative sign
on the nonlinear term) must move with different speeds. This allows us to preclude soliton-like
solutions and is a crucial step in proving the occurrence of scattering.

The gZK equation, in turn, has been receiving considerable attention recently [1, 5, 6, 8, 9,
12, 14, 4, 15, 10, 13]. Since the gZK equation is essentially a multidimensional version of the
gKdV equation, it is natural to expect that such results could be proved, with the necessary
modifications, for the gZK equation. However, because of the inclusion of extra dimensions, the
analogous argument used to prove the monotonicity formula is more delicate. Therefore, it is an
open question whether an analogous inequality can be achieved.

Consequently, in this work, we use numerical tools to solve the IVP associated with the de-
focusing gZK equation, with different classes of initial data, to investigate the behavior of the
center of mass and center of energy of the solutions obtained. With this, we found considera-
ble numerical evidence that an analogous monotonicity formula can be obtained for the gZK
equation.
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