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Let X be a C*™ paracompact n-dimensional manifold and P a properly supported
pseudo-differential operator on X, having a principal symbol p homogeneous
of degree m. P is said to be locally solvable at x,¢X if there is a neighbourhood ¥V
of x, such that for all f€C*=(X), there exists uc 2’(X) satisfying Pu=fin V. P is
said to be of principal type if for all (x, &)€ T* X\ 0, one has dp/0¢ 0. For operators
of principal type, Beals and Fefferman [1] proved that the so-called condition (&)
is sufficient for local solvability. On the other hand, Egorov [1] proved local solvability
for a class of pseudo-differential operators of principal type which need not satisfy
condition (#). Egorov’s result is the following. Let U be an open set of X and suppose
that each point of p~*(0) above U has an open conic neighbourhood I'' in 7* X\ 0
in which one of the following conditions is fulfilled:

(a) There exists in I' a C* function y, homogeneous of degree (m—1), such
that i~*{p, p}=2 Re (up) in I' (here {p, p} is the Poisson bracket of p and p and its
expression in local coordinates is
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(b) For some z¢C\ {0}, (9/0&) Re (zp)#0 in I' and Im (zp)=0 in T.

(c) For some ze C\ {0}, (0/9¢) Re (zp)0 in I' and there exists a conic sub-
manifold ¥ of I, of codimension 1, such that each null bicharacteristic strip of
Re (zp), emanating from a point of I, intersects ¥ exactly at one point and trans-
versally. Furthermore one assumes that for each null bicharacteristic strip y of
Re (zp) in I', one has Im (zp)=0 on y~ and Im (zp)=0 on y*. Here y~ and »*
are defined as follows: Let ¢, be the intersection point of ynI" and X; if s is the
parameter of ynI occuring in the Hamilton—Jacobi equations dx/ds=
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