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35. Singular Cauchy Problems for Second Order Partial
Differential Operators with Non-Involutory
Characteristics

By Keisuke UCHIKOSHI
Department of Mathematics, University of Tokyo

(Communicated by Kosaku YO0SIDA, M. J. A., April 12, 1983)

We denote by (x,y) the variables of C™*!, where xe C and
Y=, ¥) e CXC™ !, and by (¢, ) the dual variables of (x,y). We
congsider partial differential operators written in the following form:

P(x,y,8/0x,8/0p)= 2, x*““a,(x,y)(0/0x)(@/0y).

i+al<2
Here «(i, a), t+|a|<2, are integers defined by

qla|  i+|e|=2
kG, )=lq  i=0,|a|=1

0 otherwise,
where q and ¢’ are integers which satisfy 0<¢’<q9—2. Furthermore,
o (%, Y), i+|a|<2, are holomorphic at the origin, and a,,=1.
Remark. If ¢’=¢g—1, the above operators are said to satisfy
Levi condition. Several authors considered singular Cauchy problems
for such operators (see Nakane [1], Takasaki [2], and Urabe [4]).
Perhaps we can also treat this case, but this requires some modifica-
tions which are not trivial. Thus we consider only the case of
'<g-—-2.
We assume that the equation
2wl (@, Y)§n =0

i+lal=2
has two roots &é=z%(x, v, ), t=1, 2, where ,(x, ¥y, ), t=1, 2, are
holomorphic at =0, y=0, y=(, 0, - - -, 0) and homogeneous of degree
1in . Furthermore we assume that
Lz, y, 7})#22(90’ Y, 7])
at r=0, y=0, »=(1,0, ---,0).
Our purpose is to solve the following singular Cauchy prcoblems:
(1) {Pu(x, ¥)=0
@/0x)'u(0, y)=1u,y) 1=0, 1.
Here ,(y), i=0, 1, are multivalued holomorphic functions defined on
fveC™;|y,I<R,7=1,2, ..., n, y,50} with some R>0, and satisfy
|2, () | < C exp{C|y,|~ @i~}
with some C>0 there.
Let us define ¢ (2, ¥), 1=1, 2, by
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{(a/ax)sof(w, P—a2x, Y,V plx, ))=0
?A0, ¥) =Y,
and ¥, (2, ¥), 1=1, 2, by
oz, ¥)=0 if and only if y,=,(x, ¥').
Then we have the following
Theorem. Let r>0 be small enough, and 6 € R be arbitrary.
We define ,,,=w, ,Uw/, by

wi,a={(9c, PWeCXC; |x|<r, ly,|<r, 1=1,2, ---, n,
g @ — e, YN 01 < T4, =1, 2}
wi’,:;:{(x, Y eCXC; lx|<r, |y,I<r, 1=1,2, -- -, 1,

larg (¥, — vz, y’))—ﬁ—ﬂl<%+n =1, 2}.

Then there exists a unique solution u(x, y) of (1) which satisfies
lu(z, Y|<C 3 exp{C|olx, y)| @ 1-/@n}
1=1,2

with some C>0 on w, ,.

Remark. Let us fix (z, ¥) e CXC"' arbitrarily. Let us define
0 by 6=arg (4 (x, ¥') — (2, ¥))+x/2. Then it is easy to see that o, ,
is a domain in the universal covering space of w,={(x,y) e CXC";
lz|<r, |y,|<r,i=1,2, -- -, n, oz, ¥) %0, i=1, 2} which projects to the
whole base space w,. However, we cannot construct the solution on
an arbitrary domain in the universal covering space of w,.

Remark. Furthermore, we can give a concrete representation
of the solution. Let #e R and l € Z be arbitrary. We define 6, by

6,= —arg{[a(z, ¥, n) — A(x, ¥, Dlaco,y=0,9=1,0, -, 0}

We define Vi, ;, i=1, 2, by

Visu={@ 0 e CXCr i fo]<r, [1,]<r, =12, -y m,

(q+Dargs— @+ al+0)— = <—i-n,

larg (y,— iz, y’))—0]<%+r}.

Then there exist holomorphic functions v} (x, ¥), i=1, 2, defined on
Vi, . which satisfy

|05, ¥)|<C exp{C|y,—p.(x, y)| @1~/ @n}
with some C>0on Vi, , and
(2) v5,.(x, ¥)+v5, (2, Y)=u®, ¥)
on Vi, ,NV2,, Since J,cz(VL, NV}, )=0,,, the solution u(z, y) is
decomposed into the form (2) on ) ,, depending on argx. We can
give a concrete representation of v , (x, ¥) using some class of oper-
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ators. Analogous results hold also on w),. The details will be given
in Uchikoshi [3].
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