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108. On the C~.Goursat Problem for 2nd Order Equations
with Real Constant Coefficients

By Yukiko HASEGAWA
(Comm. by Kosaku YO0sIDA, M. J. A., Sept. 12, 1975)

§ 1. Introduction. We consider the following Goursat problem

1.1)-(1.2).
1.1 0,0, U= j}; - 0y ;,010505u, teR., zec R, yc R
i+j+la
1+ <1
where a,,, are real constants
0, z, ) =0(®, y) € &y
1.2) u@, 0, =1, y) €&,y t>0
(0, ¥) =0, ¥) (compatibility condition).

We notice that, t=0 and =0 are characteristic hypersurfaces of
the equation (1.1). We say that the Goursat problem (1.1)—(1.2) is well
posed for the future in the space &, if for any given Goursat data (1.2),
there exists a unique solution u(¢, x, ) € &4y, >0, which takes the
given Goursat data at t=0 and x=0.%

Let us consider the characteristic equation (considering the lower
order terms) of (1.1).

= G5 A", &eR' peR".
1<i7-;l-_':7' ;4%142

Then we have

(1.3) A= Z aojdf"’?“/(&" Z a'ma77a>-
J<1, 1<7+ lal<3 laT=1

Our purpose is to prove the following

Theorem 1. The necessary and sufficient condition for the &-
wellposedness of the Goursat problem (1.1)-(1.2) in the neighborhood
of the origin is that 2 in (1.3) remains bounded when |&|+|y| remains
bounded.

Remark 1. We can rewrite (1.1) in the following.
A4 (8:— (@0, + 0y, + - - - +@ndy, +a)HO,— (0,0, + - - - + 0,8, + b }u

= > c,05u.

laT<2
The necessary and sufficient condition in the theorem 1 is equivalent
to ¢,=0 for |a|>1.

§ 2. Proof of Theorem 1. At first we consider the following
fairly simple equation;

*  According to Banach’s closed graph theorem, if the Goursat problem is
&-wellposed then the linear mapping (p,¥)—u is continuous from Ez,XE;y into
Einye



