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1 . Introduction.

Consider a  linear p artia l differential operator

(1.1) P(x ;D x , D t )=DT ± ai(x ; D.)Dr - 1 + • • • -Fa.(x; (x , t)ER Ix [0, T ]=S 2

where cti(x;D x ) (1__i m) is  a  linear partia l differential operator in R '.
It is said that P(x ;D x , DO defined by (1.1) is  non-kowalewskian if

(1.2) max order ci1 (x ;D x ) lj--=-b>1
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Denote th e  homogeneous p a r t  o f  order jb  o f  a,(x ; D x )  by (21
0 (x ; D i ).

(1.3) P°(x ; e, r)=rm-F- a?(x ; e)s-m - ' ± •-• al(x ; e)

a a is said to be the  principal symbol o f P(x; Dx, D1). iat a x  •

Consider th e  forward an d  backward Cauchy problem

P(x ; D x , D t )u(x , t)=f (x , t) o n  Q
(1.4)

Dit u(x , t 0 )=2 .,(x ), j=0, 1 , •••, m -1 fo r  a n y  t o E T ].

A s is well known, it is necessary for the forward and backward Cauchy problem
(1.4) to be IP-wellposed that th e  characteristic equation in y  P°(x ; C. r )= 0  has
th e  only real roots for any (x , e)ER' x (cf. Petrowskii [4] and Mizohata [3]).
As a corollary it follows from 1-1- -wellposedness that b=max {order aj lj;lj__<m }
is  a n  integer if  we assum e that b>1.

Denote th e  characteristic roots by 2,(x, e), j. e.

(1.5) P°(x ; e, r)= (z- — 2,(x , C)).
J =1

From now o n  we only consider the  case  where b=2.
We shall give sufficient conditions for th e  forward a n d  backward Cauchy

problem to have  a  un ique  so lu tion  in  1,2 (R').
We assum e the following conditions.


