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Abstract. In this paper, we study the existence of standing waves of the coupled non-
linear Schrodinger equations. The proofs of which rely on the Lyapunov-Schmidt
methods and contraction mapping principle are due to F. Weinstein in [1].
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1 Introduction

Nonlinear Schrodinger equations (NLS) have been broadly investigated in many aspects,
such as concentraction and multi-bump phenomena for semiclassical states, existence of
solitary waves (see [10]).

Recently, there are also many results for coupled Nonlinear Schrodinger equations
(CNLS). One can refer to [2-8], for example, [3] studied the interaction and configuration
of spikes in a doubled condensate by analyzing least energy solutions of two coupled
nonlinear Schrédinger equations. It is shown that the interaction term determines the
locations of the two spikes and asympototic shape of least energy solutions. [8] deals
with a class of nonlinear Schrodinger equations which are linearly coupled, and have
attracted a considerable attention in the last years.

In [1], F. Weinstein used Lyapunov-Schmidt methods is to prove the existence of s-
tanding wave of Schrodinger equation. This method is classic. In this paper, we try to
use the Lyapunov-Schmidt method to prove the case of equations, i.e., we want to use

*Corresponding author. Email addresses: yanglin198754@126.com (L. L. Yang), gnweixy@163. com (G. M. Wei)

http:/ /www.global-sci.org/ata/ 345 (©2014 Global-Science Press



346 L.L. Yang and G. M. Wei / Anal. Theory Appl., 30 (2014), pp. 345-353

Lyapunov-Schmidt method to prove the existence of the coupled nonlinear Schrodinger
equations
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where 11, v; are real-valued, then we get
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For simplicity of notation, we shall assume that m=1, y=1, so that (1.2) is reduced to
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2 (1.3)
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We assume P(x), Q(x) satisfy the following conditions:

(1) P(x), Q(x) are bounded, continuous and nondegenerate functions;
(2) P(0)=0Q(0), limy o P(x) =limy 00 Q(x) =0;
(3) maxyerP(x) <A, maxyerQ(x) <A.

The main result of this paper is:

Theorem 1.1. For each nondegenerate critical point xo of P, Q, where P, Q satisfy the above
conditions, there is hg such that for all h with 0 <h <hy, the Egs. (1.3) have a nonzero solution;
and these solutions become more and more concentrated about xo as h— 0.

Some notations are the following:
H=H? L=1? (,): L>—inner product,
IfIP= [ Podx, Kep=span{uy}, Euu=span{el,},

Kzi,h =172 —orthogonal complement of K , in H,

nz%h = L? —orthogonal projection to Kz%h X Ez%h in HxH.



