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Well-posedness of the Cauchy problem for the
two-component peakon system

We consider the Cauchy problem for the following two-component peakon system with cubic nonlinearity:
∂tm = ∂x[m(u− ∂xu)(v + ∂xv)],

∂tn = ∂x[n(u− ∂xu)(v + ∂xv)],

m = u− ∂2
xu, n = v − ∂2

xv,

where m = m(t, x), u = u(t, x), v = v(t, x) and t, x ∈ R. We assume that the initial data u0(x) = u(0, x)
and v0(x) = v(0, x) belong to the space Ck+2(R) ∩W k+2,1(R) with k ∈ N ∪ {0}.

Considered peakon system was introduced by Song, Qu and Qiao in [3] as a generalization of the celebrated
Fokas-Olver-Rosenau-Qiao (FORQ) equation: taking u = v, one obtains the FORQ equation, which has the
form
∂tm = ∂x

[
m

(
u2 − (∂xu)

2
)]

, m = u− ∂2
xu.

Our major goal is to investigate the local existence, uniqueness and continuous dependence on the
initial data of the solution. Revisiting the method of characteristics, developed for addressing the
FORQ equation in [1], we establish existence and uniqueness of the solution (u, v) of the Cauchy
problem for the two-component system in the classC

(
[−T, T ], Ck+2(R) ∩W k+2,1(R)

)
with k ∈

N ∪ {0} and some T > 0 [2]. Notice that the class of regularity corresponded to k = 0 is lower
than that previously considered in the works for the FORQ equation. The most challenging part of
the analysis consists in proving uniqueness in the case k = 0. To this end we must demonstrate
that a solution satisfies a specific conservation law involvingm,n and the characteristic, which, in
turn, entails studying the two-component system in a weak sense.

Also we prove the Lipschitz continuity of the data-to-solution map for (m,n) within the space
Ck(R)∩W k,1(R)with k ∈ N∪{0} [2]. To the best of our knowledge, this result was not reported
before in the related works for the FORQ equation, wherein the Lipschitz property is established for
(u, v) in W 1,1 under assumption of existence of weak solution (u, v) in L∞ (

[−T, T ],W 2,1(R)
)
,

see [4].
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