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Abstract _
_ This paper studies the Cauchy problem of totally characteristic hyperbolic
operator (1. 1} in Gevrey classes, and obtains the following main result;

o ' - "
= (o is definded by (1 = Ta),

Under the conditions (I — (VI}, if 1==s <"

then the Cauchy problem (1 « 1) is wellposed in B (CO, T), Gl (R ;if g = - i 1

then the Cauchy problem (1. 1) s wellposed in B (C0, £J, G? (R"y) {where ¢ >0,

small enough) .

1. Main Result

In this paper, we consider the Cauchy problem of totally characteristic hyperbolic
sperator with weight m-k in ¢, i &

Pu= (*Df Pt z; DYDY+ « + » AP0 2 B) i SR

4 P_(t, z: Dduflt, &) =f z, & 2 €ER=1[0 TIXE

Dudt, ) | ,m,=u,(2). f=j=m—fk—1
(1= 1)

Problem (1 = 1) was discussed by (11, C2]: but in this paper our conditions are
different from those in (17 or [2]. Suppose
@M. k€eZ, 0O0=k<=m
(D). Order P,(t = D,) < J. l=j=m
ah. P,G D)= >, 6,020,

A=
4, o) € B(O.T), G R)) (Z=lLI<jism

(IVi. The characteristic polynomial of F satisfies
Tn + 2 Efam“mi_!]. 2 "1_13 “} I:l g'ﬂ:i*:-""_“
e [ B =7 (1« 2)

.y 2

=0 tr—at z; &) « T (v —tu(t 2 8)
o I =1

where m,+ m,=m, my;=2:¢>>0. a rational number; & { z; &, p, it 25 B

B(C0O, T2, 5,0 are all real valued functions on Gx RY:if. o) €2, |8l =1, we
have: A, (h 23 &) A, (6 28 A<iFEi<m), g 218 Fult 58 (A1
j<mp and 4, (0. z: & F0 A=<i<my) .

The indicial operator of P
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Lt z; DY) =404 —1) + » ¢+ (A—m-41)
+ B0, 2: DIJAA—1) = » ¢« (A—m-F2)
u!- . o :
+ By (0, z; POAGA—1) » + ¢ (A—m+ k4 1)
is a non-singular operator of order k with parameter A , we assume

(V). LA, =;D,) is uniquely solvable in G (R") for any A &€ Z, such that A=
n— k *

Under the conditions above, Tahara (3] considered the H™ wellposed of Cauchy
problem (1 « 1), but in [3], the lower order part of operator (1 + 1) was restricted. In
this paper. in order to solve the problem (1. 1) and improve the result of (3], we use
successive approximation method in Gevrey classes, thus the restrictions in lower order .

terms of operator (1. 1) are weakened. Let
P=P+F (1«3

F=t'Dl < D D Va0 ) ™ prips o S e () "R RASADETA . i the

gl | ] - =1
™

principal part of P; F= > Z ap (b ) ™I DRTID? s the lower order part
it | f =i
of P .

Using successive approximation method we can get the formal solution series of
Cauchy problem (1. 1). Thus we have to impose some restrictions on coefficients of B
in order to ensure the convergence of the formal solution series, namely

(V1) . ap (b, &) =825, @, ), 1< |gl=5ji— L 2= j = m.
where w(j, S € Z,., . andw(j A =1 if 1 |fl=Cj—1, 20 ik,

In (9], the index of &'-wellposed was introduced. Here we will see the index of
" —wellposed of operator (1, 1) depends on the order of degeneracy of principal part
and the coefficients of lower order terms of operator {1, 1). Set

dim—ji+|f|. B
_Jwih B I |8 <i—1 2 i<k (1 =4}
Cleh A+ —k IS (fl=si—L i+ 1l<sj=m

then d (m — 5+ | £, B) =1 is a positive integer. Define

r; = max {|,t‘.'?]—d["4:,{"'5'—:II B, (d=issm—1) (1 + 9)
| A mi
and for any positive integers k, =o, (1="k =—m— 1, 1="i=_m — 1), suppose
y= max [%) (e .o, 1 (1 « B)
rmimm—1, A :
o= max (kiy_l_m._t) 1+«
Lsnisim—1 m—t

then o =1, and T i the indéx of " -wellposed of operator (1 = 1).

Our main result is as follows:
Theorem A: Under the conditions (1—VI), for any u,(z) € G, (R") (0="j=m—Fk

— 1) and F@, =) € B((0, T, G, (RY), if 1£sﬁar%l,me.cmy problem (1 + 1)

has a wunigque solution in B(LO, T, G (RY)) ; i_f.&:ﬁ,ﬁenﬂﬂﬂ‘mmﬁgr problem (1 +

ir

1) has o unique local solution dn t w(t, x) € B(L0, &), Gygz1(R") ) (where £ 0, Sﬂmﬂ
encigh) .

Similar to [17 and (2], by Borel's technique, thecrem A c¢an be deduced from the
following result:
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