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Let O, (resp. O, be the class of open Riemann surfaces
on which there exists no nonconstant analytic functions f
such that log*|f| have harmonic (resp. quasi-bounded har-
monic) majorant. It is shown that O,, = O, for surfaces
of finite genus.

1. An analytic function f on an open Riemann surface R is said
to be Lindeldfian if log*|f| has a harmonic majorant ([2]). Denote
by AL(R) the class of Lindelofian analytic functions on R. Relating
to the class AL(R), consider the class AS(R) which consists of analytic
functions f on R such that log* |f| has a quasi-bounded harmonic
majorant. The class AS(R) is referred to as the Smirnov class ([4]
and [4]). Denote by O, (resp. O,5) the class of open Riemann surfaces
R such that AL(R)(resp. AS(R)) consists of only constant functions.
It is known that O, < O,, < O, (strict inclusions) in general and
that O; = O,, for surfaces of finite genus ([2] and [5]). In this
paper, it is shown that O, = O, and therefore O, = O,, = O, for
surfaces of finite genus (cf. [3]).

2. Let s be a superharmonic function on a hyperbolic Riemann
surface R and ¢ be a compact subset of R such that B — ¢ is connected.
Denote by @(s, ¢) the class of superharmonic functions v on R such
that v=s on e except for a polar set. Consider the function (s, e)(p)=
inf,.p6,»v(p) on R. Then (s, ¢) has following properties (see [1]):

LEMMA. (s, ) is superharmonic on R, (s, ¢) = HF° (the solution
of the Dirichlet problem with boundary values s on de and 0 on oR)
on R —e, and (s, e) = s on e except for a polar set.

3. THEOREM. The relation Og = O,5 is wvalid for surfaces of
finite genwus.

Proof. We only have to show that O, > 0O,s. Let F be of finite
genus not belonging to O, and S be a compact surface such that F'cS.
In order to show that F'¢ O,, we may assume that K = F* =S — F
is totally disconnected. Hence we can decompose K into two compact
sets F and e such that F and e have positive capacity. Set R =
E*= S — F and choose a point xee which is a regular boundary
point for R —e. Let e, =enN{zecR; Gz(z, x) < n}(neN), where
Gg(-, 2) is the Green’s function on R with pole at . Set &, =
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(Gg(-, x), ¢,) for ne N. Then it is easily seen that {h,} is increasing
and h, € HB(R — e) (the class of bounded harmonic functions on B — e).
Here and hereafter, the lemma in no. 2 will be used repeatedly
without referring to it. Let y be an arbitrarily fixed point in B — e.
Again, we set u, = (Gz(-, ¥), e,)(ne N) and u = (Gx(-, ¥), ¢). Then,
since {u,} is increasing and u, < u, the limit funetion U of {u,} exists,
is superharmonic on R, and U < 4. On the other hand, since u, <
U<Gg(-, y) and u, = Gg(-, ¥) on e, except for a polar set for every
neN, U= Ggy-, y) on e except for a polar set by the fact that the
union of countably many polar sets is also polar, and a fortiori U=u,
which implies that U = u. Observe that

ha(y) = Hipim(y) = Gr(Y, 2) — Gz, (¥, %)
= G, ¥) — GR—-e,,,(m, Y) = Hﬁ;ﬁ"m(w)
= %, (@) T w(®) = (Gz(+, ¥), @)  (n— o)
= Gz, v) .

Here the regularity of x is used in the last equality. Consequently
we see that the increasing sequence {h,} with h,c HB(R — e) con-
verges to Gg(-, 2), i.e., Gg(-, ) is quasi-bounded on R — e.

Consider a meromorphiec function f on S with a single pole of
order k& at x. Then log*|f| £ kGz(-, ) + C for a sufficiently large
constant C. Therefore fec AS(R — e¢) = AS(F'), i.e., F¢ O, This
completes the proof.

REFERENCES

1. C. Constantinescu and A. Cornea, Ideale Rinder Riemannscher Fldchen, Springer,
1963.

2. M. Heins, Lindelofian maps, Ann. Math., 62 (1955), 418-446.

3. J. L. Schiff, On a class of analytic functions of Smirnov, Canad. J. Math., 31
(1979), 181-183.

4. V.I. Smirnov, Sur les formules de Cauchy et de Green et quelques problémes qui s’y
rattachent, Izv. AN SSSR, ser. fiz.-mat., 3 (1932), 337-372.

5. S. Yamashita, On some families of analytic functions on Riemann surfaces, Nagoya
Math. J., 31 (1968), 57-68.

Received February 9, 1979.

Da1po INSTITUTE OF TECHNOLOGY
Daipo, MiNnami, NAGoYA 457
JAPAN



PACIFIC JOURNAL OF MATHEMATICS

EDITORS
DONALD BABBITT (Managing Editor) J. DUGUNDJI
University of California Department of Mathematics
Los Angeles, California 90024 University of Southern California
Huco RossI Los Angeles, California 90007
University of Utah R. FINN AND J. MILGRAM
Salt Lake City, UT 84112 Stanford University

C.C. MOORE and ANDREW OGG Stanford, California 94305

University of California
Berkeley, CA 94720

ASSOCIATE EDITORS

E. F. BECKENBACH B. H. NEUMANN F. WoLF K. YosHIDA

SUPPORTING INSTITUTIONS

UNIVERSITY OF BRITISH COLUMBIA UNIVERSITY OF SOUTHERN CALIFORNIA
CALIFORNIA INSTITUTE OF TECHNOLOGY STANFORD UNIVERSITY

UNIVERSITY OF CALIFORNIA UNIVERSITY OF HAWAII

MONTANA STATE UNIVERSITY UNIVERSITY OF TOKYO

UNIVERSITY OF NEVADA, RENO UNIVERSITY OF UTAH

NEW MEXICO STATE UNIVERSITY WASHINGTON STATE UNIVERSITY
OREGON STATE UNIVERSITY UNIVERSITY OF WASHINGTON

UNIVERSITY OF OREGON

Printed in Japan by International Academic Printing Co., Ltd., Tokyo, Japan



Pacific Journal of Mathematics

Vol. 84, No. 1 May, 1979

Michael James Beeson, Goodman’s theorem and beyond. ................. 1
Robert S. Cahn and Michael E. Taylor, Asymptotic behavior of multiplicities

of representations of COMPACt GrOUPS . ... ..o vuii i, 17
Douglas Michael Campbell and Vikramaditya Singh, Valence properties of

the solution of a differential equation............................... 29
J.-F. Colombeau, Reinhold Meise and Bernard Perrot, A density result in

spaces of Silva holomorphic mappings ............................. 35
Marcel Erné, On the relativization of chain topologies .................... 43
Le Baron O. Ferguson, Uniform and L, approximation for generalized

integral polynomials . ......... ... .o i 53
Kenneth R. Goodearl and David E. Handelman, Homogenization of regular

rings of bounded index............ ... ... . .. e 63
Friedrich Haslinger, A dual relationship between generalized

Abel-Goncarov bases and certain Pincherle bases . .................. 79
Miriam Hausman, Generalization of a theorem of Landau.. .. .............. 91
Makoto Hayashi, 2-factorization in finite groups . ........................ 97
Robert Marcus, Stochastic diffusion on an unbounded domain . ............ 143
Isabel Dotti de Miatello, Extension of actions on Stiefel manifolds . . . ...... 155
C. David (Carl) Minda, The hyperbolic metric and coverings of Riemann

SUTTACES oot e
Somashekhar Amrith Naimpally and Mohan Lal Tikoo, O
T1-compactifications. . ..........c.c.ouueiiuennnn..
Chia-Ven Pao, Asymptotic stability and nonexistence of gl
semilinear parabolic equation . ....................

Shigeo Segawa, Harmonic majoration of quasibounded ty,
Sze-Kai Tsui and Steve Wright, The splitting of operator
Bruce Williams, Hopf invariants, localization and embed

complexes ..........coo i
Leslie Wilson, Nonopenness of the set of Thom-Boardman

Alicia B. Winslow, There are 2° nonhomeomorphic conti
BR™ — R


http://dx.doi.org/10.2140/pjm.1979.84.1
http://dx.doi.org/10.2140/pjm.1979.84.17
http://dx.doi.org/10.2140/pjm.1979.84.17
http://dx.doi.org/10.2140/pjm.1979.84.29
http://dx.doi.org/10.2140/pjm.1979.84.29
http://dx.doi.org/10.2140/pjm.1979.84.35
http://dx.doi.org/10.2140/pjm.1979.84.35
http://dx.doi.org/10.2140/pjm.1979.84.43
http://dx.doi.org/10.2140/pjm.1979.84.53
http://dx.doi.org/10.2140/pjm.1979.84.53
http://dx.doi.org/10.2140/pjm.1979.84.63
http://dx.doi.org/10.2140/pjm.1979.84.63
http://dx.doi.org/10.2140/pjm.1979.84.79
http://dx.doi.org/10.2140/pjm.1979.84.79
http://dx.doi.org/10.2140/pjm.1979.84.91
http://dx.doi.org/10.2140/pjm.1979.84.97
http://dx.doi.org/10.2140/pjm.1979.84.143
http://dx.doi.org/10.2140/pjm.1979.84.155
http://dx.doi.org/10.2140/pjm.1979.84.171
http://dx.doi.org/10.2140/pjm.1979.84.171
http://dx.doi.org/10.2140/pjm.1979.84.183
http://dx.doi.org/10.2140/pjm.1979.84.183
http://dx.doi.org/10.2140/pjm.1979.84.191
http://dx.doi.org/10.2140/pjm.1979.84.191
http://dx.doi.org/10.2140/pjm.1979.84.201
http://dx.doi.org/10.2140/pjm.1979.84.217
http://dx.doi.org/10.2140/pjm.1979.84.217
http://dx.doi.org/10.2140/pjm.1979.84.225
http://dx.doi.org/10.2140/pjm.1979.84.233
http://dx.doi.org/10.2140/pjm.1979.84.233

	
	
	

