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1. Introduction. Bergman [l]-[6], [11] has considered the ellip-
tic partial differential equation,

(1.1) TS[Ψ]= ΘW + A(r> t t -g^ + C(r*)Ψ = 0 , (μ = 1,2,2)

where A(r2), C(r2) are analytic functions of the real variable r2 = x^Xμ.
[μ = 1, 2, 3] (Repeated indices mean the summation convention is used.)
In this paper we shall investigate the four variable analogue of this
equation, TA[W] = 0, and show that many of Bergman's results carry
over to this case. Here, we need in many instances, the methods of
several complex variables in order to find the natural generalizations.

In Bergman's theory,1 the integral operator B3 [/] plays an im-
portant role in studying the solutions of (1.1). In our case, there is
an analogous operator [7]~[1O], which is a four-variable analogue to

H[X] = BJif] s - _ L - j \j!t ψf(u; V , ξ ) , X^ (x19 x%, xs, x,)

(1.2) . . *,(l + 1.) + ix,(l - Λ.) + x,(i- - 1 |

and D — {| ξ \ — 1} x {| η \ = 1}. The operator S4 [/] maps analytic func-
tions of three-complex variable onto harmonic, function-elements of
four-variables. One may realize how analytic functions are transformed
into harmonic functions, by considering the powers of u, which act
as generating functions for the homogeneous, harmonic polynomials,

mm
(1.3) un - Σ H»[X]ξ-kTι

fc,l=0

The polynomials H%ι(X) [k, I = 0,1, , n; n = 0,1, 2, •] form a
complete, linearly independent system [13] [7] [8]. From the Cauchy
formula for two complex variable we have an integral representation
for these polynomials given by,

Received November 22, 1963. This research supported in part by the United States
Air Force through the Air Force Office of Scientific Research Grant 400-64.

1 See Bergman [1], Chapter II.
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