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Abstract

We study the Good Local Placement of the Cauchy Problem described by the coupling of three Schrodinger
equations in the continuous case in dimension 1 presented in (1).

This work is inspired by the results obtained in [1] for a coupled system of two Schrodinger equations with
quadratic nonlinearity. This work aims to study the Cauchy problem for a coupled system of equations type
Schrodinger on the real straight.

To establish the main result of this work, we obtain inequalities in Bougain spaces.

1 Introduction

This work is dedicated to studying the Cauchy problem for a system of equations that arises in nonlinear optics
problems. More precisely, let us study the following mathematical model:

Wi + Wy — W+ wWv + 0u =0

2004 + Ve — PV + %wQ +wu =10

iU + Ugy — Bru+ xow =0

w(z,0) = wo(z) € H'(R), v(z,0) = vo(z) € H*(R) e u(z,0) = up(x) € H*(R),

(1)

where w, v, and u are functions that take on complex values and represent the fundamental harmonic, second,
and third harmonic, respectively, and 3, 81, and x are real numbers that represent the physical parameters of the
system. For more physical information on this model, we recommend [2].

In [3], results of global local good placement are established for the system (1) in the cases r = s =k =0 or
1, that is, in L? and H!. In addition, stability results are obtained for traveling wave solutions. Finally, our result

extends the region of local well-posed obtained in [3] concerning the Sobolev indices.

2 Main Results

Theorem 2.1. Given (wo,vg,uo) € H"(R) x H*(R) x H*(R) with (r,s,k) € R C R3. The Cauchy problem (1)
is locally well-posed in H"(R) x H*(R) x H*(R) in the following way: for each p > 0, exist T = T(p) > 0 and
b > 1/2 such that for all initial data with ||wo|| - + ||voll g= + [[wollgr < p, there is only one solution (w,v,u) for
(1) satisfying the following conditions:

Yr)w e X pptyv e X3 and Yr(tw e X5,
weC(0,T;H"), veC([0,T];H%) and weC([0,7];H").

In addition, the data-solution application is locally Lipschitzian.
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Proof The proof of the Theorem above simulates the proof presented in section IV of [1].

The key results for establishing this Theorem and delimiting the R region of the Main Theorem are:

(i) [[@- vl xr-a < Cllwlxrs - |[v] ¢s0, With (1, s, k) satisfying a condition Ry;
2

(ii) |7 - ul|xr—a < C||v||X§,b . ||UHX§b with (r, s, k) satisfying a condition Ra;
(iil) [jw - TI)”X;,—d < Cllwlxrs - |w]|xre with (r, s, k) satisfying a condition Rs;
(iv) HE%LHX;,% < Cllwl|xr» - Hu||X§,b with (r, s, k) satisfying a condition R4 e
(v) [Jw- UHXAc,—d < Cllwlxrws - H/U”X;,b with (r, s, k) satisfying a condition Rs.

The region presented in the theorem is R = R1 N Ra NR3 NR4 NRs5.
The inequalities (i) and (iii) are obtained in [1].

The Bougain space, Xj‘.l’b considered in this work is the completion of S(R?) with respect to the norm:

1 ller = [[(©0 Gr + 00" Fi,6)|

272"
L2132

: b
we consider X|"” = X@?,

The other inequalities are under review, therefore, this work is under writing for submission.
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