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Let L(z,9,) be a linear partial differential operator with the order

m>1. Its coefficients are holomorphic in a neighbourhood of the origin
z=0 in C"*'. K is a nonsingular complex hypersurface through z=0.
In the present paper we treat the equation
0.1) L(z,3,)u(2)=f(z).
We assume K is characteristic for L(z,3,). The functions u(z) and f(z)
in (0.1) are holomorphic except on K. The results are the following:
If u(z) has some growth order near K and the behaviour of f(z) near
K is mild, then that of u(z) is also the same type. (Theorems 2.1 and
2.3 and Corollaries). The proofs will be given elsewhere.

§ 1. Definitions. In order to state the results we give notations
and definitions: z=(z, 2, - - -, 2,)=(2, ') is the coordinate of C**'. |z|
=max{|z;|; 0<i<n}. 9,=(0, 0y, --+,0,)=(,,09), 0,=0d/0z,. We choose the
coordinate so that K={z,=0}. We can write the operator L(z,3,) in the
form

L(z,0.) =2 i oLi(2,3.),
1.1 Li(z,0.) =2 f_Aw.(2,0) (@),

A, (2, 0) =@, (2,0) j=7(k, 1),
where L,(z,0,) is the homogeneous part of order k, A, (2, 3)%#0 if
L.(2,3,)%0 and a,,,(0,7,9)=0if A, (2,3)%£0. We put s,= + oo if L,(2,9,)
=0, and j=j(k, )=+ o0 if A, ,(2,3)=0.

Let us define the characteristic indices introduced in Ouchi [7] and
[8l. Put d, ,=1+7(k, 1) and
1.2) d,=min{d,, ,; s, <I<k}.

Put A={(k,d,) e R*: 0<k<m, d,>+oo}. Let A be the convex hull of A.
Let 3 be the lower convex part of the boundary of A, and 4 be the set
of vertices of ¥, 4={(k,, d;,); 1=0,1, ---, U}, m=k, >k >--->k,>0. We
put

1.3 o;=max({l, (dki_l'—dki)/(ki—-l—ki)}'

Then there exists a pe N such that ¢,>¢,>- - ->0,.,>0,=1. We call
{o:; 1<i<p} the characteristic indices of L(z,3,) for the surface K.

*  Dedicated to Professor Tosifusa KIMURA on his 60th birthday.



No. 4] The Behaviour near the Characteristic Surface 103

(O, d)=(ky, dy,)

0 m

For 2°={z,e C'; |3|<R} and 2'={2" ¢ C"; |2/|<R} we put Q=00
25 ={z,e C'—{0}; |2,|<R,|arg z,|<6} and 2,=0% X 2’. For any ¢ (0<s'<6),
and any compact set DCQ’, we put 2@,D)=025xDc, Let us define
function spaces:

OR) is the set of all holomorphic functions on 0.

O@—K) is the set of all holomorphic functions on the universal
covering space of Q—K.

MR—-B)={f) e 0Q —K); f()=a(2)log(z)+b()/z, a(2), b()e
OQ), k e N}. The singularities of f(2) € MN(Q2—K) are polar or logarithmic.

G(Q,) is the set of all holomorphic functions on 2,.

Asy ,(Q)={f(2) e O(Q,); For any Q(¢, D) there exist constants A=
A(@,D) and B=B(¢, D) such that
1.4 | f(2)— >0 a2 2EISABYI(N |74+ 1|2, [ in Q(, D),
where a,(z)c OWR") (k=0,1, .. )}

jZ—Asy{,,(Q,,)z {(f(® e O, ; For any Q(¢, D) there exist constants
A=A@@,D) and B=B(¢, D) such that
1.5) | /(&) — (N3 a(2) 28) log () — T30 bu(2)) 2|

<AB T (N[7+1)|2,|"|log (2]
and
1.6) | f(2) — (30 a2 25) log (20) — 2 257 bi(2)26)
<ABYI'(N]r+Dlz in 2(¢, D),

where a,(2), b,(z)eOWQ) (k=0,1, ---)}.

On@)={f@ e d®,; For any ¢>0 and Q(¢,D) there exists a
constant C.=C(e, ¢, D) such that

1.7 | f@IZC, explelz,|”) in 2, D)}.
§2. The behaviour of sulutions. Now let us put
2.1 r=0,.,—1.
Theorem 2.1. Suppose that L(z,0,) satisfies the conditions
2.2) @) o>1, (b) d.,_,=0, () d,=s,-
Let u(z) e 6(Q,) be a solution of
2.3 L(z,0.)u(@) = f(2) € Asy,(2,) (&<7).

If u(@) e 0y (Q,), then u(z) also belongs to Asy,,(2,).
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Corollary 2.2. In Theorem 2.1, if f(z)eO) and 6>(x/2V)+r,
then w(z) is holomorphic in 2, that is, u(z) has the holomorphic pro-
longation to K.

Theorem 2.3. Suppose that L(z,d,) satisfies the conditions (2.2).
Let u(z) e O(2,) be a solution of
2.9 L(z,0)u(2)=f(z) € M—Asy,(2,) &<D).

If u(®) e Oy(2,), then u(z) also belongs to M—Asy,(2,).

Corollary 2.4. In Theorem 2.3, if f(z) e H(Q—K) and 6> (z/21)+ 2,
then u(z) is in MR —K), that is, w(z) has at most polar or logarithmic
singularities on K.

Let us show examples. Let L(z,3,) be an operator of the form
(2.5) L(z,8,)=(0)"+A4,(z,9),
where ord. 4,(z,0)=m>k and A,(0,7,0)%0. Then ¢;=m/m—~k, 0,=0
and r=k/m—k. The conditions (a), (b), (c) in (2. 2) are satisfied. Another
example is
(2.6) Lz, 0.)=0a(2) @)+ (20) x,,1,(2, ) (3)"* " + @, 1,2, 3) ()",
where {a(2)ay, ,(2,0) e, (2 },,o0£O, ky>k, >k, and k,>k,—1. If
(lo“(l1+Jx))/(ko"‘kx)>(lx+.71)/(k1‘—k2)>1, then 0'1=(lo—-(l1+j1))/(k0—k1)>02
=(l1+j1)/(k1"“k2)>03:1 and T=g,—1. If (lo/(ko“‘kz))z(lo_(ll+.71))/(k0_‘k1)’
then ¢,=(,/(k,—k,))>0,=1 and 7=¢,—1.

Remark 2.5. Corollary 2.2 is a generalization of Theorem 2.1 in
[10]. In [10] the conditions for the operator L(z,3) are superflous.

Remark 2.6. As for the existence of solutions with singularities on
K was investigated in [1], [2], [38], [4], [9], [11] and [12]. The behaviours
of singular solutions %(2) near K were investigated in [5] and [6] under
the condition that the traces of #%(z) on the surface which is transversal
to K, say S, are polar on SNK.
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