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In this talk we will consider regularity of solutions of semilinear differential equations principal parts of which are linear

polynomial operators constructed from real vector fields. We discuss the results under general assumptions and also

present concrete illustrations. The method we used to obtain the results is: based on the study of fine properties of

the principal linear parts in the weighted Sobolev spaces naturally associated with the vector fields, we then obtain

the regularity of solutions of the nonlinear equations. As a by-product we also obtain some new results even for linear

differential operators. Along the way a new condition is introduced. (Received December 18, 2007)
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