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Abstract ‘This paper studies the micro-local version of the Gevrey-hypoellipticity
for a class of parabolic type operator,d,—a(t,z30,) (a(t,x3d) cc([0,7],8,(R)
(m==1/s) is a Gevrey-pseudoanalytic symbol of class s(s=>1)),and we obtain the follow-
ing main result; Under the condition ( I ), the operator stated above “is micro- local
Gevrey-hypoelliptic. In order to prove our main result, the auther have used (o, §)
method in this paper.
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1. Statement of Main Result

Let us consider the micro-local version of the Gevrey-hypoellipticity (more precise-
ly Gevrey-hypoellipticity in z) for a class of parabolic type operators

d — E{ﬁ,I;ﬂ,} {11- 1:'

where a(t,z;£) € ([0,T],87(R)) (m=1/s) is a Gevrey-pseudoanalytic symbol
of class s(s>1) ,¢ is considered as a parameter. If a3} (t,238) = Dia(t,z18) (& BE
7" ) ,then we have the following estimate;

1283 (ty258) | << Coat (1O 2], for la] < R7'|&|Y, te€ [0,7]

(1. 2)
where R ig a suitable large number,C, and C are constants.
Let a,(t,z;&) be the principal symbol of a(t,r;5.) ,then condition
Rea,(0,z;8) =<0, (,5) € B X R\{0} (1.3

is necessary for well-posedness of the Cauchy problem for the operator (1. 1) (see Mizo-

hata [ 27]). Now we assume
(1) At (z,EERXR, (|&]|=1), 3 ¢>0, suchthat
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Rea (t,z:2)YC— 68,1 C [0,T]

Then from [2],we know the aperator (1. 1) is lmally solvable. Suppose that u(f,z) €
C'([0,7],0"") is a local solution of equation

du(t,2) = alt,z;0)ult,z) + F(t,z) " (1. 4)

where D' is the ultradistribution space of class s,and f(t,2) € C([0,T],D" ). Then
we have the following main result.
Theorem Under condition ( I j},af (zy 520 )EWF (F(C=50)),Y .'!L:[{] T ], then

(20,4") € WF,(u(+,0)) Vi€ 0,7],

Here, the definition of the wave front set in Gevrey class WF, (u) is gwen in the
following way .

Definition 1. 1  (z,,8) EWF, (v) ,if and only if there exists a cub-of f function 3 (x)
ceey, mhﬂﬁﬂﬁﬂmﬁmlmuﬂagﬁh}rfumduf:ﬂmmﬁmma@m

rw{;)]gﬂp{—m;f VY, (F 6=>0) (1. 5)

Mz%éMMWMMQﬁaMMMM@M'JMF;ﬁ £
By G'-pseudolocal property (see L4, WFE,(F (=, O)CWF. (u(+,8)). So if
Rea,(ts2:£) is strictly negative on [0,7]X R* X8, then the above theorem gives

WE,(f(4, )) = WF,(x(t, »)), Y tE 0,T] (1.6)

Let IT be the projection map (z,&)—z,then we know IT(WF,(u))=sing SUPD

(i. e, Gevrey singular support of ) ,so (1. 6) implies

singsupp (u(¢, *)) = singsupp (F(t, *)), YiE (0,7] (173

We have therefore obtained the following obvious corollary .

Corollary 1. 1 Under the above condition, ihe operator (1. 1) is Gevrey-fypoelliztic.

1he main theorem also proves the microlocal Gevrey-hypeellipticity of elliptic oper-
alors.

Corollary 1.2 Let a(z,D,) € 8, be an elliptic operator , then
WF, (au) = WF_Cu) (T, 8)

Proof By ("-pseudolocal property , WF, Cau) CWF_(u). Let au=f(z), then u(z)
satisfies the equation

¥ =— (@a)du + alx, D) f{z) (1. 9)
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