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Abstract We discuss the solution of the Cauchy problem of the generalized Davey-
Stewartson equation. When the initial value is small enough, we obtain the global
wellposedness of the solution and scattering.
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1. Introduction

In this paper we will prove the global wellposedess and scattering result for the
Cauchy problem of the generalized Davey-Stewartson equation when the datum is small
enough.In [1], Wang Baoxiang, Guo Boling studied the generalized Davey-Stewartson
equation,

iug + Au = M |ulP'u + AolulP2u + pE(Jul?)u, (1.1)

where u(t, x)(x = (z1, z2, ..., 5,))is a complex function of (t,z) € Ry X R™. A1, Ao, u € C,
32
A = Z (17;]'7,
1<i<n 89@18;3]
&

Z1§z‘,j§n bijfifj
In the above, F(F 1) denotes Fourier (converse) transform, (a;;), (b;;) are real invert-
ible matrices satisfying

B(y)=F'] |7e. (1.2)

] 3 bijgigj] > Cl¢), Ve € R™, (1.3)

1<ij<n

In this paper, we will study the initial value problem of the generalized Davey-
Stewartson equation with the form :

iug + Au = Nu**2u + pB(|u|?) |u| %y, (1.4)
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u(0, ) = ug(x), (1.5)

where A\, € C, A, E(p)are defined in (1.2), respectively.
For any 4/n < p < oo and r € [2,00),we denote:

2n , n>2
a(n) = n—2 ., . (1.7)

Our main result is as follows: " 1
Theorem 1.1 Suppose n > 2,2 < g < 00,5(2q — 2) = i
q —_—
91 > 0, such that, when ||upl| g2a—2 < 1, (1.4),(1.5) has a unique solution satisfying
ueC (O, 00; HS(2q72)) m m )R] (07 00; B;f(;q*?)) ‘

2<r<a(n)

,and there exists

1
Theorem 1.2  Suppose n > 2,2 < g < 00,5(2¢ —2) = g — ﬁ,and there exists
q pe—

01 > 0 such that, when ||ug|| g2a—2 < d1,the solution of (1.4)(1.5) has scattering.

The proof of Theorem 1.2 is omitted.

Let S(t) be a semi-group generated by i%JrA. From [2] we can obtain the time-space
Strichartz estimate:

t
[ st=nswar < Clfll oo, (1.9)
0

L7(M(0,T;Bg )

where ¢, € [2,a(n)),0 < T < oo, and C is independent of T. If f = 25:1 fis rq €
[2,a(n)),i=1,2,...,1, from (1.9) we get:

A I
[ = < S Uil o o (1.10)
0

5 o)
q’,2
. =1 7’
LY((0,T3B;5 5)

2. The Nonlinear Estimates

Lemma 2.1([1]) V1 < p < oo, we get:

=: 5% S
> i<ij<n Dis&i&;

where (bi;) satisfies (1.3), M,, denotes multiplier space.

p(§) M,.



