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1. Introduction

For many PDE’s, closed form (or explicit) solutions are so hard to come by
that any examples are valuable in themselves. This paper expounds a new
method that finds closed-form solutions for several non-linear PDE’s, includ-
ing the Klein-Gordon, eikonal and (non-parametric)minimal surface equa-
tions. In Part II, to be published separately, the method will be used to get
some new results on separation of variables in some of the PDE’s of
mathematical physics.

In principle, the method applies to any PDE, but requires some luck or
special ingenuity in practice. Symbolic computation on electronic computers
has been a big help with the often lengthy and complicated computations.
Two established methods of obtaining closed form solutions are the sym-

metry method of Sophus Lie et al. (see [DRE]), and the method of inverse
scattering, of Kruskal, Lax, et al. (See [ZAS]).
The author extends warm thanks to Byoung Keum and Daniel Lee,

formerly of the University of Illinois, for their extensive computer calcula-
tions, using the Mathematica program. Some of this computation formed part
of Keum’s Ph.D. thesis, written under the direction of George Francis.
Ltszlo Lempert made a very valuable suggestion, for which we thank him,
about getting real solutions from complex ones. The author also thanks the
Institute for Mathematics and its Applications for the use of its computer
facilities during its Workshop on Symbolic Computation in June, 1989.
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