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The asymptotic behaviour of singular solutions to the solutions
of linear partial differnential equatiions in the complex domain
Sunao OUCHI (Sophia Univ. Tokyo)
(kd &)
§1. Let L(z,az) be a linear partial differential operator with the
order m21l, whose coefficients are holomorphic functions in a

neighbourhood Q=(z€Cn+1; izI<R) of z=0 in Cn+1, where z=(z )

0*217 1 2p

=(20,z') and lzl= Of?znlz.l. Let K be a nonsingular hypersurface

through z=0. For the simplicity we choose the coordinate so that K=

(20=0}. In the following we consider the equation

(1.1 L(z,az)u(z)=f(z).

where u(z) may have singularities on K, and f(z) is holomorphic in Q.
We introduce some function spaces and the definitions. Q(a,b) is

the set defined by Q(a,b)={2z; a<arg z.<b; lzI<R} and Q'=Qn(20=0}.

0
Firstly we define the function spaces:
O ©)=(f(z); f(z) is holomorphic in Q}, G Q")=(f(z'); f(z') is
holomorphic in Q'} and O (Q(a,b))={f(2); £(2) is holomorphic in
Qa,b)}. If b-ad>2n, E?(Q(a,b)) contains multi-valued functions. We

define other function spaces.

Definition 1.1. & . @(a,b))=({f(z2)ed Q(a,b)); for any a',b' with

r)
a<a'<b'<b and £€>0,there is a Cé a' b’ such that
=Y s ' '
(1.2) If(z)lsCs’a,’b,exp(sleI ) in QCa',b").

Definition 1.2. f(z)Ei§(Q(a,b)) is said to have the r-asymptotic

expansion in Q(a,b), if for any N

N-1
(1.3) 1t~ 2 a, (z9zoK1<aBN (v ey 12 0N
k=0 k 0 )
holds in Q(a',b') for any a',b' with a<a'<b'<b, where a,(z')e@ Q")

k
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and A and B are some constants. The totality of functions with the
7 -asymptotic expansions is denoted by Asy(T}(Q(a,b)).
Secondly we define characteristic indices ([1],[2]): We write

L(z.az) in the following form.
m
k=0lk
k
= . k-8
(2’82)'z:0=skAk,ﬁ(z’8 )(80) .

L(z,82)=E (2,82),

(1.3
Ly
Lk(z,az) is the homogenous part of the degree k. We expand Ak 3(2,8')
- . t - j 1] I = 3 s *
at zO-O,4Ak,@(z,8 )-(zo) ak’a(z,a ), i=jik,8), where if Akoﬂcz,a =

0, a Q(O,z',a’)iéo. Thus we have

k .
- J , k-4
(1.4 Lk(z’az)'2:0=sk(20) ak’a(z,a )(30) .
Define
]
(1.5) dk=m1n(0+3(k,ﬁ); Ak’n(z,a')lzo=0550).
Put A={(k,d )ERZ;OskSm, d,%+0}. Let A be the convex hull of A, 2

k k
be the lower convex part of the boundary of A and A be the set of

vertices of 2. A consists of finite points: A=((ki,dk )Y;i=1,2,..p'},

1

m=k0>k1>...>kp,20. We put

(1.6) Gi=max{1, (dki_l_dki)/(ki-l_ki))'
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0 K m
Then there is a pelN such that 01>02>....>0p=1. We call (Gi) (15igp)

characteristic indices.
8§2. By using the definition in 8§81 we can state Theorem:
Theorem. Assume

=0 and (c¢) dk.=sk‘(0515p—2).

p-1 i i
Let u(z)e® (Q(a,b)) (b-a)) be a solution of L(z,8,)u(z)=£(2)e 0 Q).

(a) 01)1, (b) dk

1f u(z)eé(r)(szw,b)) r=o_,

u(z) has the y-asymptotic expansions in Q(a,b).

-1), then u(z)eAsy{T}(Q(a.b)), that is,
This is a generalzation of the theorem in [31].
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