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A Liouville theorem for the Degasperis-Procesi equation

LORENZO BRANDOLESE

Abstract. We prove that the only global, strong, spatially periodic solution to the
Degasperis-Procesi equation, vanishing at some point (t0, x0), is the identically
zero solution. We also establish the analogue of such Liouville-type theorem for
the Degasperis-Procesi equation with an additional dispersive term.
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1. Introduction and main results

We study spatially periodic solutions of the Degasperis-Procesi equation
(
ut � utxx + 4uux = 3uxuxx + uuxxx t > 0, x 2 R
u(t, x) = u(t, x + 1) t � 0, x 2 R.

(1.1)

Such equation attracted a considerable interest in the past few years, both for its
remarkable mathematical properties (see, e.g., [5, 7]), and for its physical inter-
pretation as an asymptotic model obtained from the water-wave system in shallow
water regime. In this setting, the equation models moderate amplitude waves and
u stands for a horizontal velocity of the water at a fixed depth, see [6, 11] and the
references therein for further physical motivations.

The Cauchy problem associated with (1.1) can be more conveniently reformu-
lated as 8<

:
ut + uux + @x p ⇤
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= 0 t > 0, x 2 S

u(0, x) = u0(x) x 2 S
(1.2)
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