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Abstract This paper concerns the orbital stability of solitary waves of the sys-
tem of KdV equation coupling with nonlinear Schrodinger equation. By applying the
abstract results of Grillakis et al. [1-2] and detailed spectral analysis, we obtain the
stability of the solitary waves.
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1. Introduction

In this paper, we consider the following nonlinear Schrodinger-KdV system
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with n a real function and £ a complex function. The problem (1.1) arises in laser and
plasma physics. The local and global existence of initial value’ problem for (1.1) was
considered in [3].

Iir this paper, we consider the stability of solitary waves of (1.1). By applying the
abstract theory of Grillakis et al. [1-2] and detailed spectral analysis, we obtain the
sufficient conditions for the stability of the solitary waves.

For the other types of equations, such as nonlinear Schrddinger equation, K4V
equation and BO equation, the orbital stability of solitary wawves were: considered in
[1-2, 4-8].

This paper is m‘gaﬁized as follows: in Section 2, we state the results of the existence
of solitary waves; in Section 3, we state the assumptions and the stability results; in

Section 4, we obtain the sufficient conditions for the stability.
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2. The Existence of Solitary Waves

Consider the following nonlinear Schrodinger-KdV system
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be the solitary waves of (2.1), where w, g, v are real numbers, £, , and n, , are real
functions. Put (2.2)-(2.3) into (2.1), we obtain
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(2.4) implies
20 = (2.6)

Lot £ = eysechesr satisfy (2.4) with constants ¢;. ¢s determined later. then we Lave
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Suppose e, — 0, a5z — o<, by (2.7), we have
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Fut (2.8), (2.9) into (2.5), we have
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It follows from (2.6), (2.9) and (2.10) that
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