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Abstract: We prove that the set of solitary wave solutions of a generalized
Kadomtsev-Petviashvili equation in two dimensions,

is stable for 0 < m < 4/3.

1. Introduction

The generalized Kadomtsev-Petviashvili (GKP) equation

(Ut + (MW+1)X + UXXX)X = fUyy (1)

is a two dimensional analog of the generalized Korteweg-de Vries (GKdV) equa-
tion. When m = 1 and a2 = 1, (1) is known as the KPI equation while m = 1
and o2 = — 1 corresponds to the KPII equation. Both are universal models for the
propagation of weakly nonlinear dispersive long waves which are essentially one
directional, with weak transverse effects [6]. It also describes the evolution of sound
waves in antiferromagnetics [9]. It is well known that both KPI and KPII can be
solved by the Inverse Scattering Transformation (1ST) [1, 2].

Many local existence results for KP and GKP have recently appeared for both
infinite space and periodic boundary conditions (see [19, 20, 13]). There are also
some global results [22]. It is shown in [9, 20] by a virial method that GKP-I

(II, + (W^ 1 )X + UXXX)X = Uyy ( 2 )

has blow-up solutions for m ^ 4 while arguments in [14] indicate that blow up
should occur for much lower m, namely m > | .

An important question is the stability and instability of solitary waves for GKP,
that is, solutions of form u(x,y,t) = (p(x — ct,y). Existence of solitary waves is
shown in [14] for 1 <m < 4 and also in [21] by a different method. For GKP-I,
instability is shown in [14] for | < m < 4 using a method of Shatah and Strauss [3]
and a completed proof is provided by de Bouard and Saut [24]. In this paper, we
shall prove that the solitary waves are nonlinearly stable for 0 < m < | . After this


