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A solution to the Riemann boundary-value problem by quadratures on a compact Riemann surface
was first obtained by L. I. Chibrikova. Then it was developed in detail and refined by R. N. Abdullaev and
E. 1. Zverovich (see[1]and [2]). On a noncompact Riemann surface, an explicit solution to this problem
was obtained in the case of a finite-sheeted surface for which all branching points are of maximal order
and the projections of branching points to the complex plane C have no limit points in C [3]. In this
paper, we obtain solvability conditions and present an explicit solution to the Riemann problem on a
three-sheeted surface in the case when branching points may be of any order and their projections to the
complex plane have a single accumulation point at infinity. In the case of a nonseparating contour I, the
solution to the Riemann problem is expressed in terms of usual integrals of the Cauchy type.

1. BOUNDED HOLOMORPHIC FUNCTIONS ON A THREE-SHEETED UNBOUNDED
COVERING SURFACE OF THE COMPLEX PLANE C OF GENUS INFINITY

Let R be a Riemann surface of genus infinity on which a holomorphic function z exists taking each
its value in C three times (counting multiplicities). Then the mapping z : R — C defines a three-
sheeted unbounded covering surface (R, z) of the plane C with infinitely many branching points whose
projections have in C no limit points.

Let us make on R “slits” that join branching points of the covering surface (R, z) so that the “slit”
surface consists of three components Ry, Ry, and R3 (the “sheets” of the covering surface (R, z)) each
of which is bijectively mapped to C by the function z : R — C.

Let F' be a bounded holomorphic function defined in a domain D C R with compact complement
R\ D. Thefunction f(z) := F(q(z)) (¢(z) is thelift of z € C to the covering surface (R, z)) is, generally
speaking, a multiple-valued analytic function in z(D), and its branching points are projections to C
of branching points of the covering surface (R, z). In each of the domains z(D N R;), the function
f(z) := F(q(2)), ¢ € DN R;, admits separation of a single-valued branch f;(z),7 =1,2,3.

Lemma. /] two of the branches of f coincide in the common domain of definition, then the third
branch coincides with them.

Proof. Let E be a subdomain of D consisting of all points of D at which the function z : D — C takes
each its value three times counting multiplicities. Assume that two of the branches of f, say f; and fs,
coincide in the domain z(E). Since E is connected, a branching point gg of the covering surface (£, z)
exists at which the domain Rj is joined with the domains Ry and Rs (in this case, qq is a branching point
of the second order of the covering surface (R, z)) or with one of them, say with Ra (qo is a branching
point of the first order of the covering surface (R, z)). In the first case, when a point moves around
20 = z(qo), the branches f1, fa, and f3 turn cyclically into each other, and from f; = fs it follows that
f1 = fo = f3. In the second case, when a point moves around zp, the branches fs and f3 turn into each
other. But since the branch f; is single-valued in a neighborhood of zg, by virtue of f; = f2, the function
f2 is unchanged after this motion. Consequently, f3 = f5 in a neighborhood of zy and, by the uniqueness
theorem, everywhere in the domain z(E). O

"E-mail: I1dar.Bikchantaev@ksu.ru

24




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




