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1. Introduction
In this paper we study the Dirichlet Principle associated to the Dirichlet
problem for the complex Monge-Amp/re equation. The work is based on some
integral formulas which are complex analogues of a formula of S. Bernstein.
Applications of the Dirichlet principle are made to prove a general maximum
principle for the complex Monge-Amp/re operator (Theorem 4.11), to prove
the existence of solutions of the Dirichlet problem on 2-dimensional Stein manifolds (Theorem 4.14), and to prove a trace theorem for plurisubharmonic functions.
The Dirichlet Principle studied is connected with the Dirichlet problem
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with smooth boundary.
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where dV is the usual volume form on ". If P(I) denotes the cone of plurisubharmonic functions on fl, then (ddu)" is positive whenever u C(12) P(Iq).
It has been shown (see [2]) that (dd)" CZ(l)) tq P(f) M(f) has a continuous
extension to a map C(l)) P(I)) M(12), where M(f) is the set of nonnegative
Borel measures with the weak topology. The operator (dd) also has a continuous extension to L(I) f3 P(f), (Proposition 3.6). By (dd)" we will mean one of
these extensions, and the solutions to the problem (1.1) are taken in this generalized sense.
Let us recall the formula of S. Bernstein
Received July 20, 1977. Research of first author supported in part by the Army Research
Office grant number DAHC04-75-G-0149 at Courant Institute of Mathematical Sciences,
New York University, and a National Science Foundation Project at Princeton University.

Research of second author supported in part by the National Science Foundation grant
number MCS76-06727.

375

