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Abstract: We are interested in the initial value problem associated
to the Hirota-Satsuma equation{

ut + ux − 2uut + 2ux

∫∞
x
utdx

′ − utxx = 0,
u(0) = u0, x ∈ R, (1)

where u is a real valued function. This equation models the uni-
directional propagation of shallow water waves as the well-known
Korteweg-de Vries (KdV) and Benjamin-Bona-Mahony (BBM) equa-
tions. Here we show local well-posedness for initial data u0 in the
space

Ω1 = {φ ∈ H1(R) / − 1 /∈ σ(−∂2
x − 2φ)}.

Equation (1) also possesses solitary-wave solutions just as do the
related KdV and BBM equations. Using an analysis of an associated
Liapunov functional, nonlinear stability of these solitary waves is
established.
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