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I. Introduction. Necessary and sufficient conditions have been found 
[5], [6], [7] for the local solvability of linear partial differential operators 
of principal type. An operator P(x, D) of order m on an open domain 
12 C R^ is said to be of principal type in 12 if Pm(x, £) = 0, x G 12, 
%ERN ~ {0} implies that V%Pm(x, £) =É 0. L. Nirenberg and F. Treves 
[6], [7] have shown that if 

(i) Pm(x, D) has analytic coefficients, 
(ii) for all complex numbers z, lm(zPm) does not change signs in 12 

along any null-bicharacteristic strip of Re(zPm), 
then P(x, D) is locally solvable in 12. Hereafter we shall say that an operator 
P{x, D) of principal type satisfies the N-T (Nirenberg-Treves) condition if 
Pm(x, D) satisfies conditions (i) and (ii) above. 

We remark here that for operators of principal type, local solvability de­
pends only upon the leading terms. By contrast, for operators not of principal 
type one must consider lower order terms. Similar considerations arise in de­
termining the hyperbolicity of operators with multiple real roots in their 
principal parts [1], [3], [4]. 

With the above remarks in mind, we specify our problem. Let 
Pm(X> D) = Q!1

1(X,D)O---O Q/*(Xf D) With 

(i) Each Qf(x, D) a homogeneous operator of principal type which 
satisfies the N-T condition. 

(Ü) fi? (x, D) = Qfr, D) o ••• o Qfcc, D) /.-times, 
(iii) The Qt(x, £)'s having no common real roots except for £ = 0. 

We state the following definition. 

DEFINITION. An operator 7\x, D) of order Km is an admissible 
lower order perturbation of Pm(x, D) if Wb E C°°(12), Pm + bT is locally 
solvable in 12. 
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