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Abstract

In this paper. we have studied the unigueness of ¢* -flat solution ¢ for the first and

second order Fuchsian equations in non- &7 structure. We have obtained several
qufficient conditions, which show that K is dependent not only on the principle parts of

the operator but alss on the sjngulﬁr cocfficients of the lower order Lefims.

When the initial surface is the singular hypersurface of an equation, the Cauchy
problem of a Fuchsian equation is very complicated and the uniqueness is more difficult.
Up to now, the problem was studied only in the range of the flat solution (see 1] and its
references), or that can be changed into a flat solution™ . Nevertheless, for a singular
equation, the uniqueness of the Cauchy problem is not equivalent to the unigueness of flat
solution™ . We found the following result in [2]: if the Fuchsian roots g; (x) satisfy
,u;{D) R ) PR }, then there exists a small neighborhood & of the origin such
that the € (8) solution u of the Fuchsian equation is unique if it satisfies 3fu (z. 0) =0, 0
=2 j=C h— 1 . But two questions have arisen: (1) how about the non- C7 (#) solution? For
example, the unigueness of non-regular solution; (2) does there exist i which satisfies the

above condition and that €% solution is not unique if we don” confine the Fuchsian roots?
As an example, we consider the operator 2, -+ a(z) AR Eﬂj (x, HE'IJ, where a =
constant=70, = =1¢""is a non-zero solution of the homogenecus Cauchy problem. Let o

=—3/2, then p(0) = 5 - h=2. in [2], but u=2""is indeed a non-zero solution

which satisfies ju(e, 0) =0, 0=";=1.
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In this paper, we study the equation more carefully in non- € and non-flat solution
framework. We introduce a kind of singular transformation and a kind of mixed
transformation, set up corresponding estimates and obtain some sufficient conditions about

the unigueness of €}solution.

(13
Let &2 ¢ R™ be an open subset, and dencte point coordinates by = = (z,, ... 2 ) . In
(0, Ty 82, we consider
Ly=1t3,+a@ +1t,a;(x )3, + bz b (1)

Tl
where t & (0, Ty . T,>>0, a;and b are C'-complex functions, « (x) is a real functions.
Definition.  (x, &) is called the C* flat solution of an equation Lu =0 (denoted by u € C)
if it satisfies Lu =0 and 3u(z, 0) =0, ( 0= ="k}, where L is a linear partial differential
operator of order m . If L is hyperbolic, k=m— 1, then a Cy flat solulion ts the solution of the
homogeneous Cauchy problem. Ifk = oo, i is a flat solution. '
From (5 ', where k =k, . we have
Proposition 1. If € solution of Lu = 0 is unique, then the C'p solution of Lu = 0 s unique
if b=k,
We introduce a singular transformation
g=zx t= (d— |z|OT %)
Then (1) becomes
E,EATBT-}-CE{E} + (§— |:c|*JTi:E}.Ex, T)3, + (6— IzlEimhi eI (2)
=5

where A= 1+ 2T >,z,8,, &,z T) =a;( (56— [z|3T) ., with B(z T) similarly
J

defined. Thus 4 ¢0, 0) = 1. Let T, & be small enough such that | A (z, T) | =C., =0, if
|z|*<< 4 and 0=<=T=7T,. Dividing both sides of (2) by AT and replacing T by £. we

hawve
— 2 —
Lu=3u—+a e Ot ut >, EJ-i‘Hﬁ—’aﬂﬂ + Hiﬂﬁ (z, Du=10
(22"
Zalz)t >, 8T
where a, = bl a (x) — E i1 putting the second term in @, inte the last of

A A

Lou ., we cbtain
Lu=3p+a(t v+ a8, u+b @ Hu=0 (3)
It is easy to see that |a)| and | | can be small encugh if |z <<, 0=T=T,, and
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