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Numerical study of the small dispersion limit of the Camassa-Holm equation and
the Whitham equations

The Cauchy problem for the Camassa-Holm (CH) equation,

ut + 2kux − uxxt + 3uux = ε2(2uxuxx + uuxxx),

in the limit of low dispersion ε� 1 is as the corresponding limit for the celebrated the Korteweg-
de Vries (KdV) equation characterized by the appearence of a zone of rapid modulated oscil-
lations. For KdV, an asymptotic description of these oscillations was given in the works of
Lax and Levermore [LL], Venakides [V2] and Deift, Venakides and Zhou [DVZ], which was
numerically implemented in a previous paper [GK].
In the CH case, the non-local character of the equation has interesting consequences as the
appearence of non-smooth solitons, so-called peakons. In [AG] Abenda and Grava presented the
modulation theory for the CH equation, the so-called Whitham equations which are in contrast
to the KdV case not strictly hyperbolic. During this visit we obtained a numerical solution
for the Whitham equations for smooth humplike initial data to CH. We also implemented the
elliptic solution to CH and provided numerical evidence for a conjecture on the phase for the
asymptotic solution in the oscillatory region. The scaling behavior of the difference between
the CH and the asymptotic solution in dependence of ε is being done. A publication of these
results is in preparation.
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