Composition of Solutions of Linear Partial
Differential Equations in Two
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The purpose of this paper is to establish a formula which associates with
any two solutions u and v of a linear homogeneous partial differential equation
with constant coefficients in two independent variables z, ¥y a new solution w
which depends bilinearly on » and .

Notations. Let O stand for the origin of the z, y-plane and P and @ for
points of a simply connected neighborhood of 0. A function of the point Q,

say (@), will also be written as f(zq , ¥g) OF f(OQ) or f(Ple) , provided the vector

Png has the same components zq , Yo as OQ Differentiation with respect to
Zq or Yo will be denoted by multiplication from the left by £ or 4, while differen-
tiation with respect to z» or y» will be denoted by multiplication from the left
by &r or 9 , respectively. It is assumed that all derivatives occurring are con-
tinuous unless stated otherwise, and consequently the order of differentiation
will not affect the result.

We set
Lv(@) = Lv(Q) = Z aklfk‘fll”(xo » Ya)

where the sum is over all non-negative integers &, l with k£ 4+ [ < p, and we suppose
that not all coefficients of order p vanish. If Mv is the adjoint differential expres-
sion then evidently

— -
Mqu@P) = Lpu(QP) = Y awtiniu(ze — %q , Yr — Ya)-

In Green’s formula

J[ W@L@ — v@yu@) de dy = [ Bitw, ) dz + Butw, ) dy

the bilinear forms B, (u, v) and B.(u, v) are not uniquely determined. If B{(u, v)

* This work was supported by ONR 222(62).

185
Journal of Mathematics and Mechanics, Vol. 8, No. 2 (1959).



