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Abstract In this paper, we obtain some linear estimates, trilinear estimates.
Through these estimates , we prove the local wellposeness of modified Korteweg-de
Vries equation in a quarter plane.
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1. Introduction
The KdV equations are of the form:

where u(z,t) is a function of one space and one time variable, and P(u) is some polyno-
mials of u. Historically, these types of equations first arose in the study of 2D shallow
wave propagation, but have since appeared as limiting cases of many dispersive models.
When P(u) = Cu**!, the equation is referred to as generalized KAV of order k, or
gKdV-k, gKdV-1 is the original Korteveg-de Vries equation, gKdV-2 is the modified
KdV equation (mKdV).
There are a lot of works on the KdV equation for the following pure initial problem
(0.1) [1-7]

u(,0) = 6(x) 01

The problem (0.1) is locally well-posed for initial value ¢ in the space H? for s > —%
in Kenig ,Ponce ,and Vega [2] ,and Tao proved the problem (0.1) is global well-possed

{ Ut + Uz + Ugge + Uty =0, x, £ >0
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for initial value ¢ in the space H® for s > —% in [7] .These are the best results up to

now.
Ut + Uy + Uggy + Uty =0, x, £ >0
u(z,0) = ¢(x) . (0.2)
u(0,t) = h(t)

As for the KdV equation for initial-boundary problem (0.2) ,we have the following :
It is locally well-posed for initial data in the space H*(R")and boundary data h in
the space Hl(jjl)/ 3 satisfying certain compatibility conditions for s > 3/4, whereas
global well-posed holds for ¢ € H5(R"),h € Hl(076+3s)/12 when 1 < s < 3and for ¢ €
H¥(R*),h € HETD when s > 3.

In this paper we want to discuss the following problem

ut—l—ux+umx+u2um:(), z, t>0

u(x,0) = ¢(z) ) (1.1)
u(0,t) = h(t)

i.e. we shall discuss non-homogeneous-value problem for the mKdV equation . We may
use some results in [8]directly , and use the modern theory in [9]for the pure initial-
value problem posed on R .

The main theory in this paper are the following:

Theorem 1 Let T > 0.For a pair of functions ¢ € H'/4(Rt),h € HOI+/D/3(0,T),
there exists a T™ € (0,T] depending on |¢||gr/acr+y + [0l gasr/ays o mysuch that (4.1)
admits a unique solution u and Q7 (u) < co.

Theorem 2 Let T > 0,s > i. For a pair of functions ¢ € H*(RT),h €
HO+9)/3(0,T), there exists a T* € (0,T] depending on 11| zrs (r+y + 1Bl grasr s o 1y sSUCh
that (4.1)admits a unique solution u and QT (u) < oo, where QT (-) will be explained in
Section 3.

The proof of Theorem 2 is omitted.

2. The Linear Estimates

We consider the non-homogeneous boundary value problem

Ut + Uy + Ugge =0, x,£>0
u(0,t) = h(t)

By use of the Laplace transform and the theory of ordinary difference equations, we
get the solution of (2.1) is:

u(z,t) = [Wy(t)h](z) = [Up(t)h](z) + [Up(t)h](z), 2, t = 0,



