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Let N, R be the sets of natural and real numbers, respectively, C be the
complex plane, C = C|J{oo} be its one point compactification, U be the
open unit disk in C. A function gp(z,a) which is continuous in C, harmonic
in B\{a} apart from z, vanishes outside B, and in the neighborhood of a has

the following asymptotic expansion
gB(Zva):_1n|Z_a|+A/+0(l)7 Z—a,

is called the (classical) Green function of the domain B with pole at a €
B. The inner radius r(B,a) of the domain B with respect to a point a is
the quantity e”. Let G be a domain in extended complex plane C,. By a
quadratic differential in G we mean the expression Q(z)dz?, where Q(z) is a
meromorphic function in G [2].

The following result was established by G.M. Goluzin [1] using the varia-
tional method.

Theorem 1. For functions fx(z) which univalently map the disc |z| < 1
onto mutually non-overlapping domains, k € {1,2,3}, exact estimate holds
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Equality is attained only for functions w = fi(z) which conformally and uni-
valently map the disc |z| < 1 onto the angles 2w /3 with vertex at point w = 0
and bisectors of which pass through points fi(0), |fx(0)] = 1.
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E.V. Kostyuchenko (see, for example, [2]) proved that the maximum value
of multiplication of inner radiuses for three simply connected non-overlapping
domains in the disk is attained for three equal sectors. However, this state-
ment remains valid for multiply connected domains Dy. It follows from V.N.
Dubinin’s generalization of Theorem 1 inequality to the case of arbitrary mero-
morphic functions [2].

Using above-posed results, the following theorem is valid.

Let M={z=o+iy: 5+ % =1,d - =1} andletd” = d— V&~ 1.
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Theorem 2. Letn € N, n > 3. Then, for any system of different points ay,
such thatay, € M,k =1,n, and for any collection of mutually non-overlapping
domains {By},_,, arx € B, C C\ [-1, 1], k = 1,n, the inequality
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holds. The sign of equality is attained, if ar, and By, k = 1,n, are, respectively,
the poles and circular domains of the quadratic differential

Qs = -G E TG TN (ot a) 0
(G+5)" = @) (1= G+ )" (@)

Note, that by some linear transformation w = pz+ zy we can transform an
arbitrary ellipse *73¢ + Y- = 1 on the complex plane onto an ellipse of the
0 0

form 2—2 + ?t’—j =1 for which d? —t? = 1. Moreover, the inner radii of respective
domains in this transformation will be treated as |p| : 1. Therefore, in order to
obtain an estimate of the product of inner radii of non-overlapping domains
containing points of an arbitrary ellipse, it is necessary to transform it onto
the ellipse M by an appropriate linear transformation and apply Theorem 2.
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B pobomi odepotcaro po3s’asok excmpemasvrol 3a0awi mpo Makcumym 0obymry

BHYMPIWHIT padiycié Ha cucmemi bazamosds’aznuxr obracmet By, k = 1,n, axi
83AEMHO HE NEPEMUKAIOMDBCA, | MICTAMb MOYKY Ak, k = 1,n, posmawosani Ha
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dosinvHoMY eninci 2—2 + % =1 dan axozo d? —t% = 1.
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