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122. Korteweg-deVries Equation. 1

Global Existence of Smooth Solutions

By Yoshinori KAMETAKA
(Comm. by Kinjird KUNUGI, M. J. A., Sept. 12, 1969)

In this note we state the result only. The detailed proof will be
published elsewhere. We treat in this note (I) the global existence of
smooth solutions of the Cauchy problem for the KdV equation. In the
following note (II) [6] we show the existence of computable approx-
imate solutions by the method of finite difference schemes.

Consider the Cauchy problem for the KdV equation.

(L) Dyu=uDu+Du+g(x, t) (z, t) e R* X (0, o0)
(2) u(x, 0)=f(x) xe R
0 0
Here D,= e D_55
Main theorem.
If
f(oc) c 82(2k+1)(R1)

g(x, D) e EFTAADNIEHLAHNEFNEL N - - - NEUEE)]
then there exists uniquely the solution u(x, t) of the Cauchy problem
for the KdV equation for 0<t< co such that
w(x, 1) e EXLHNEITHEN - - - NEUER).

Using Sobolev’s lemma we conclude easily following corollaries

Corollary 1.

If

S (@) e EFI(RY)
9@, ) e S IANIEF LN - - - NEUET)]
then for any t, 7 such that i+j<k
DiD%y e PR X[0, T for YT >0.

Remark. In Corollary 1 if we take k=1 we obtain the global
existence theorem of classical solutions of KdV equation.

Corollary 2.

If
J(@) e €5
gz, ) e E(ET
then
u(x, t) S 8?(8?&)
especially

u(x, t) € B>(R*'X[0, TD for YT >0.



