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BY J. J. KOHN 

1. The problem. First we describe the local problem. Let Lx , . . . , Lm be 
vector fields defined in a neighborhood U of the origin in Rn by the expres
sions : 

(1.1) L f c = Z a i ^ — ' fc=l,...,m, 
j= i Cxj 

where the a{ are infinitely differentiate complex-valued functions on U. 
The local problem is to "solve" the equations 

(1.2) Lku = fk9 k = l,. . . ,m. 

That is, given functions fl9 ...,fm we wish to find conditions for the exist
ence of a function u satisfying (1.2); further we wish to describe the set of 
functions satisfying (1.2) and also their dependence on the fk, especially 
with respect to regularity properties. First consider the homogeneous case 
when fk = 0, i.e., 

(1.3) Lku = 0, k = 1,. . . , m. 

Any function u satisfying all the above equations must also satisfy the 
equations 
(1.4) [Lk9 Lh]u = LkLhu - LhLku = 0. 

Thus it is reasonable to assume that the space spanned by the vector 
fields Lu..., Lm is closed under the bracket operation. 

Condition A. This condition is satisfied if 

(1.5) [Lk,IJ = I 4 ^ 
j 

where the a^6C°°((7). 
From (1.2) we obtain 

[Lk,Lh]u = Lkfh -LJk 

and hence (1.5) yields 
(1.6) Lkfh - Lhfk = X a{hfj, \^k<h^m. 

1 Somewhat amplified version of the lecture presented at the 673rd meeting of the American 
Mathematical Society in New York City on March 28,1970; received by the editors June 28, 
1971. 
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