J. Adv. Math. Stud.
Vol. 17(2024), No. 1, 80-92

http://journal.fairpartners.ro

PSEUDOSOLITONS ON THE GENERALIZED CONFORMABLE
KORTEWEG-DE VRIES EQUATION

J. NOYOLA-RODRIGUEZ, J.C. HERNANDEZ GOMEZ, S. GATICA RAMOS
AND JAIR J. PINEDA-PINEDA

ABSTRACT. We consider the Korteweg-de Vries (KdV) model with classical derivative for
outflows on water surfaces where the medium is assumed to be shallow and replace the
classical first order derivative in time by the generalized conformable fractional derivative
of order o with 0 < a < 1 and different kernels T'(t,«) defining fractional derivative
mentioned above. We prove the existence of new soliton-like traveling waves which we
call pseudodolitons propagating in a not necessarily linear wavefront. We study the
dynamical system associated to the equation with generalized conformable fractional
derivative and calculate some balance laws for the energy. In general it is concluded
that the pseudosolitons have two main characteristics depending on the kernel of the
fractional derivative. If the fractional derivative is conformable then the pseudosolitons
propagate over large distances preserving their shape and amplitude and converge to
the soliton-like solutions of the classical KAV when o — 1. On the other hand, if the
derivative is nonconformable then the pseudosolitons only preserve the properties of the
soliton-like traveling waves.
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