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A remark on analytic hypoellipticity for operators

with symplectic characteristics

T. Sakurai (Saitama Univ.)

Bk 51 (HTRoE2)

It is well known (Grusin [2]) that the operator

P(1) =N§1(D2 + x2D2) - 2D, (D.=—id_ )
2,05 XN~ Ay (Dg=e,

is analytic hypoelliptic at (O,de) if and only if
(%) A ¢ (234N-1; 3=0,1,2,--+) = spec(-a"+Ix"12).

Under a suitable subellipticity condition, similar to above,
analytic hypoellipticity has been proved in a sé}isfactorily
generalized form for operators with symplectic characteristics.
(see e.g. Metivier [6], Okaji [7].)

However, in respect to necessity of (x), Stein [8] showed that
P(N-1) + d (d=0) 1is also analytic hypoelliptic. This result has

been generalized by Grigis—Rothschild [1] to operators of the form:

_ d_pn pt(lol=181)/2
P= 3 C D)t (t,y)er¥R", C_.es ,

latBl<m X6V Tt of
with Char(P) = (t=t=0} and not being subelliptic at (0,ndy). More

precisely, they proved that

k
Turoy 1 o
H-(yy) ’9t,y

with WF;(H) inducing the isomorphism:1"(R))——>Char(4) c T'(R$+§),

= 2 i D ..., K1 . K2
M= M(Dy) S IDI Mj(I—DT).(SVy) ——>(9y) ,

j=0
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where k, = dim (Ker( S e (C )Mty ¢ ) such that
1 oFBl<m O B t t
(kz) (Cokers

Pu € 4(0,ndy) ===> u — HH*u € 4(0,ndy), MH"u € Jy(O,ﬁdy).

In this note we shall extend their results to the case when CaB

depends on y. Moreover, we can get a more explicite formula for

Mj s.
In application, we can show the following:

N-1

M3 0%l - enpy + [ st TS T

3=1 N-1 N-1 5

jzlcj j or jzlcjijN, Ecj #0

is analytic hypoelliptic.

(2) D? + tz(D§1+ Dﬁz) - D, + [ctszz or c ]

is not analytic hypoelliptic. Moreover, it is Gevreys hypoelliptic

for s 22 if c € €§E= but not so for c¢ G.E=.

2
t

2,2 2 1.2
(3) Df + t (Dy + Dy ) - Dy + ?leyz— c

1 2 2

is analytic hypoelliptic at 0 if c ¢ (j+%;j=0,l,2,.°-).
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