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Abstract. A finite differences scheme for a Camassa-Holm type equation will be presented.
In particular, we will find approximate solutions for the Cauchy problem

(1)


ut − 2uxxt + uxxxxt = −3uux + 4uuxxx − uuxxxxx + 5uxuxx

−2uxuxxxx − 6uxxuxxx + 2uxxxuxxxx + uxxuxxxxx,

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

The equation was first proposed by Qiao and Reyes in [2], and it is a variation of the original
Camassa-Holm equation first proposed in [3], which is a dispersive shallow water equation
that possess special soliton solutions known as peakons.

In this talk, the numerical scheme will be presented, along with a preview of some of its
properties and numerical examples of its performance.

Keywords: Finite difference scheme, Camassa-Holm equation, hyperbolic-elliptic system.

Mathematics Subject Classifications (2010): 35G25, 35L05, 65M06, 65M12

References

[1] M. Delfour, M. Fortin, G. Payre, Finite-Difference Solutions of a Non-linear Schrödinger Equation.
Journal of Computational Physics 44 (1981), 277-288.

[2] Z. Qiao, E. G. Reyes, Fifth-order equations of Camassa-Holm type and pseudo-peakons, Applied Numerical
Mathematics, https://doi.org/10.106/j.apnum.2022.12.015

[3] Camassa, Roberto and Holm, Darryl D.. An integrable shallow water equation with peaked solitons.
Physical Review Letters, 71 (1993), 1661 - 1664.

Departamento de Matemáticas, Universidad de La Serena
Email address: htorres@userena.cl
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