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0. Introduction

Let W be an open Riemann surface with the Green function \éinein m -sheeted
(1 < m < oo0) unlimited covering surface oW . Denote by = 7y the projection
of W onto W. Consider the Kuramochi compactificatioi* (resp. W*) of W
(resp. W). Denote byA =AY (respA = AV) the Kuramochi boundary oW
(resp.W). We also denote byv; = AY (resp.Aq = AY) the set of all minimal points
in A (resp.A). It is known thatm naturally has a unique continuous extensioh
to W* (see [7, 2) in Proposition 2.1]). Faf € A, we setA;(¢) = (7)) N As.
Denote byv(¢) = vy(¢) the cardinal number ofA;(¢). Let HD(W) (resp.HD(W)) be
the set of harmonic functions with finite Dirichlet integgadn W (resp.W). Suppose
that HD(W) contains a non-constant element in the sequel HE¥tW)or = {hom: h €
HD(W)}. It is easily seen thatD(W)or C HD(W). Then, we give necessary and suf-
ficient conditions for the property th&tD(W) = HD(W)ox in terms of the Kuramochi
compactification as follows.

Main Theorem. The following three conditions are equivalent
(i) HD(W)=HD(W)o T;
(i) for all ¢ € A1 except possibly for a full-polar subset of;, v(¢) = 1;
(iii) for almost every, € A; with respect to the harmonic measy (z € W) on A,

v(Q) =1.

By [7] we know that 1< v(¢) < m. According to the above theorem the property
that HD(W) = HD(W) o 7 is a necessary and sufficient condition to minimize) for
almost every( € A; with respect to the harmonic measyt€ (z € W) on A. Thus
we are interested in a necessary and sufficient condition agimmze v(¢), that is,
v(¢) = m for almost every( € A; with respect to the harmonic measy& (z € W)
on A. We shall give a sufficient condition for the condition tthd¢) = m for almost
every( € A; with respect to the harmonic measur¥ (z € W) on A in the case that



