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In this letter, I would like to comment on the main calculations presented in Sect. 3 of
[1]. These calculations involved the following integral:
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Szalay and Surjan [1] stated that “the primitive function of this integrand cannot be
found” and computed S by expanding the hyperbolic functions into Taylor series.
Here, I would like to show that (1) can be reduced to an expression involving well
known special functions. First, using the facts cos h(x) = {exp(x) + exp(—x)}/2 and
sin h(x) = {exp(x) — exp(—x)}/2, rewrite (1) as

§_ ooeXP {p—(p—a)u}+exp{—p —(p+a)u}
== 2(p + am) e
1
76Xp {p—(p—a)u} —exp{—p —(p+ oz)u}d
- I
2(p 4+ ap)?

1

S. Nadarajah (&)
School of Mathematics, University of Manchester, Manchester M13 9PL, UK
e-mail: saralees.nadarajah@manchester.ac.uk

@ Springer



J Math Chem (2009) 45:1170-1171 1171

_exp{pP/a—a} 7 exp (—(p — a)r/a) +exp (—(p +a)v/a)

200 X
pta
o0
/ exp [~ (p — a)x/a) —expl—(p +a)x/a}
_ - X
X
pto
[P2)e—a)| T exp=y) [ ep(—y)
ex o —a exp(— exp(—
_ eXpyp / p(—y dy + / p(—y dy
200 y y
(p*—a?)/a (p+a)?/a
[ exp—y) [ ep(—y)
p—o exp(—y p+uo exp(—y
. / P dy + / e )
o y o y
(p%—a?)/a (p+a)?/a

The integrals in (2) can be expressed in terms of the well known exponential integral
o0

function Ei, (z) = z"~! J 17V exp(—t)dt (see Sect. 8.21 of [2] for detailed properties),
Z

yielding the simple form
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In-built routines for the computation of the exponential integral function are available
in every major computer package, including Maple and Mathematica (these in-built
routines may be based on some well established series expansions or equivalent pro-
cedures). Hence, (3) provides a simple way to compute the integral in (1).

References

1. Z.Szalay, PR. Surjan, Distorted s-type orbitals: the H27L problem revisited. J. Math. Chem. 43, 227-236
(2007)

2. LS. Gradshteyn, .M. Ryzhik, Table of Integrals, Series, and Products, 6th edn. (Academic Press,
San Diego, 2000)

@ Springer



	Letter to the Editor
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 600
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


