JOURNAL OF INTEGRAL EQUATIONS
AND APPLICATIONS
Volume 22, Number 4, Winter 2010

CORRECTIONS TO
NONLINEAR INTEGRAL EQUATIONS FOR
SOLVING INVERSE BOUNDARY VALUE
PROBLEMS FOR INCLUSIONS AND CRACKS
JIEA 18 (2006), 13-38

O. IVANYSHYN AND R. KRESS

In the above paper the proof of Theorem 4.1 is false since the potential
V3 fails to be bounded. Here, we present a corrected proof. In what
follows, we shall use the notations and the formula numbers of the
original paper.

After noting that by the correct first part of the original proof we
may assume that the perturbation vector has the form (4 = qv, we
begin by deriving transformations of the derivatives Aj(r, ¢;q) and
Al (r,¢;q). For this, for an arbitrary vector a = (a;,a2)’ we denote
by at := (—az,a;) " the vector obtained by rotating a by 90 degrees in
counter clockwise orientation. We start from the elementary relation

0 0
rad, —— ®(z,y) -a = —— grad, ®(z,y) - a*
grads 50 (z,y) do(y) © (z,y)

where y € Tp and z € R? \ {y} and o is the unit tangent vector in
counter clockwise orientation and v the normal to I'y directed into the
exterior of D. Parameterizing y = 29(7) in view of |2(7)| v(20(7)) =
[2(7)]* and ds(z20(7)) = |2(7)| dT we find

(1) grad, {[z(r)]* - grad, bz, z0(r)} - a
= % grad, ®(z, zo(7)) - at.

Choosing = = z¢(t) and a = {o(t) — (o(7), in view of the representation
of Aj(r, ;) on the bottom of page 22 in the original paper yields

2
d
Ap(r,039)(t) :/0 o(7)— [grads (20 (t), 20(7)]-{[Co (O] = [Co(7)]" } dr
27
7/ o(7) grad; ®(2o(t), z0(7)) - [C(,)(T)]J' dr, t €10,2n],
0
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and from this it follows by partial integration that

A (r, 01 9)(t) = / " (7) grads B(z0(t), 20(r)
oM — ()] Y, t e [0,2n].

Here, we have used the fact that ¢ = u o zg is C! due to the regularity
results under the homogeneous Neumann condition on I'y. We recall
the definition (2.3) of the double-layer potential v with density ¢ and
note from Maue’s formula, i.e., from choosing = = z¢(t) and a = (o(t)
in (1) and partial integration, that

grad v(zo(t)) - Co(?)

- / " (r) grad, (z0(t), z0(r)) - [Go(®)] - dr, ¢ € [0, 2],

Hence, defining

27
W(z) := div / o' (1) ®(x, 20(7))[Co(T)]F dr, z € R%\ Ty,
0
we finally have
(2) Ay(r, p59) = W o 29 — [grad v o 2] - Co-

We note that both terms on the right hand side of (2) do not jump on
Ty. Analogously, choosing z = 2;(t) and a = (o(7) in (1), we find

(3) Al(ryp3q) = Woz.

After further introducing the function

V(z) :=div ; 7r1/1(7')<I>(:1:,ZO(T))I/(:/:O(T)) dr, x€R*\Ty,

in view of (3), the integral equation (4.6) implies that V+W =0 on I';.
Since V' and W are bounded in Dy, from the uniqueness for the exterior
Dirichlet problem and analyticity we can conclude that V + W =0 in
DUD;. We recall the definition (2.2) of the combined potential w and
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note that, by Green’s integral theorem, v +w = 0 in R? \ D. Then, in
view of (2), the integral equation (4.5) implies that Vi + W, = 0 on
I'; and consequently V + W = 0 in Dy, that is, finally V + W = 0 in
R?\ Ty. (Here, we have used the fact that the smoothing properties of
the operators in (4.5) imply that 1 is continuous.)

Since W does jump across I'y the jump relation for the double-layer
potential V implies ¥ = 0. After rewriting

W(z) :/0 w@'(T)Q(T)gradz‘I)(ZO(t)aZO(T)) [v(zo(r)]* dr,
z e R? \ Dy,

with the aid of another partial integration we observe from the jump
relations for the normal derivative of single-layer potentials that ¢’ q =
const. Since the derivative ¢’ of the periodic function ¢ has at least
one zero, the constant must be zero. Now, assume that ¢ is constant
on an open subset of I'y. Then by Holmgren’s theorem we would have
that u is constant in all of D. This contradicts the tacit assumption
that f is not constant on I'; (otherwise u is constant in D and the
inverse problem makes no sense.) Hence, we also have ¢ = 0, and the
proof is complete. o




<<
  /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 /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /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.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


