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The aim of this Special Issue on Practical Asymptotics, the fourth such issue published in the Journal of Engineering
Mathematics, is to collect a number of outstanding examples of studies in which formal asymptotics is used to pro-
vide invaluable information about mathematical models resulting from important practical problems. The following
papers certainly meet that goal, and together illustrate how powerful these approaches can be, even today in the
computer age.

This issue has a strong fluid-mechanics flavour, with studies on thin-film flows arising in the process of blade
coating [1], dewetting from a hydrophobic substrate [2], and also viscous films that form inside the rim of a
horizontal rotating cylinder [3]. Other topics in the fluid-mechanics discipline included here are high-Reynolds-
number branching and network flows [4], time-dependent flows through curved pipes [5], low-Reynolds-number
flow between two parallel rotating disks [6] and past a rotating cylinder [7], the classical dam-breaking problem
[8], and premixed-flame propagation [9]. A few illustrative applications of these works are to blood flow in human
arteries, coating processes in industry, or viscous pumps operating on the microscale. In addition, there is a paper
that falls within the discipline of solid mechanics, studying edge wrinkling of thin elastic plates [10]. Finally, the
issue contains two papers of a theoretical nature, one considering uniformly valid polynomial solutions to bound-
ary-value problems [11], and the other concerned with ‘beyond-all-orders’ approaches to studying the asymptotic
behaviour of spectral coefficients [12].

The analysis contained in this issue comprises a variety of perturbation methods, including repeated use of
matched asymptotic expansions (with the usual suspects of inner and outer problems, corner regions, interior
layers, etc.), boundary-layer theory, quite sophisticated multi-scale approaches, WKB analysis, exponential asymp-
totics, and more. In the usual manner, these techniques are made possible by careful consideration of the various
mathematical models, and subsequent exploitation of small (or large) length- and/or time-scales, or small (or large)
nondimensional parameters. Examples of such parameters in the present issue measure surface tension, rotation
rates between plates, activation to thermal energies, fluid fluxes, weak and strong gravity effects, and aspect ratios
or curvatures in problem geometry. Typically the asymptotic limits considered in these papers are singular in nature,
with the most obvious examples arising when small parameters multiply higher-order derivatives in the governing
equations, or when solutions themselves develop singularities in finite time. A browse through the following pages
demonstrates how asymptotic methods link closely with topics such as linear stability theory, and often lead to,
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or can be exploited by, group-invariant methods involving self-similar solutions or travelling-wave solutions, thus
combining a variety of the favourite analytical tools of an applied mathematician.

It is worth mentioning that most of the asymptotic treatments provided in the following papers are accompanied
by numerical solutions to the appropriate governing equations. This occurrence is typical in studies in applied and
engineering mathematics, and illustrates how each approach can complement the other. The important point is that
there will always be problems for which perturbation methods may provide certain quantitative and/or qualitative
information that computer simulations can not. It is thus still an exciting field to be researching in, and a valuable
topic to teach in our undergraduate classrooms.

Acknowledgements I wish to thank the authors for agreeing to submit papers for this Special Issue, and also for their subsequent
patience through the reviewing and publishing process. I am particularly grateful to the Editor-in-Chief, Prof. Henk Kuiken, for his
ongoing guidance and advice.

References

1. Quintans Carou J, Wilson SK, Mottram NJ, Duffy BR (2009) Asymptotic and numerical analysis of a simple model for blade
coating. J Eng Math 63:155-176

2. King JR, Miinch A, Wagner BA (2009) Linear stability analysis of a sharp-interface model for dewetting thin films. J] Eng Math

63:177-195

Benilov ES, Benilov MS, OBrien SBG (2009) Existence and stability of regularized shock solutions, with applications to rimming

flows. J Eng Math 63:197-212

Ovenden N, Smith F, Wu GX (2009) The effects of nonsymmetry in a branching flow network. J Eng Math 63:213-239

Clarke RJ, Denier JP (2009) The decay of suddenly blocked flow in a curved pipe. ] Eng Math 63:241-257

Hewitt RE, Al-Azhari M (2009) Non-axisymmetric self-similar flow between two rotating disks. J Eng Math 63:259-277

Matthews MT, Hill M (2009) Asymptotic analysis of the viscous micro/nano pump at low Reynolds number. J Eng Math 63:

279-292

Korobkin A, Yilmaz O (2009) The initial stage of dam-break flow. J Eng Math 63:293-308

9. Matalon M, Bechtold JK (2009) A multi-scale approach to the propagation of non-adiabatic premixed flames. J] Eng Math 63:

309-326

10. Coman CD, Bassom AP (2009) Higher-order asymptotics for edge-buckling of pre-stressed thin plates under in-plane bending.
J Eng Math 63:327-338

11. Grundy RE (2009) Uniformly valid polynomial representations for boundary-layer problems. J Eng Math 63:339-354

12. BoydJP (2009) Large-degree asymptotics and exponential asymptotics for Fourier, Chebyshev and Hermite coefficients and Fourier
transforms. J Eng Math 63:355-399

hed

N vk

*®

@ Springer



	Acknowledgements
	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


