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Using mathematical models in the framework of heuristic algorithms is no news in
applied computer science if we consider, for instance, the development of linear pro-
gramming to assist with the scheduling of the airlift during the Berlin blockade right
after World War II. Similar applications, though possibly not with such grand re-
sults, have been developed ever since. So, why this special issue, primarily meant for
putting an emphasis on the possibility of embedding sound mathematical techniques
into robust algorithmic approaches to optimization? The reason is twofold.

First, the literature has demonstrated the possibility of using extremely effective
algorithmic schemes, namely metaheuristics, for solving hard optimization problems.
However, current metaheuristics make no use of explicit mathematical tools. Second,
innovative mathematical tools have been proposed, refined and shown quite effective
on optimization problems that are combinatorial, stochastic or continuous in nature.
These tools, however, target the exact solution of these problems.

The use of mathematics in heuristics design, and most notably in metaheuristics
design, has been largely neglected in the optimization literature and more generally
by the optimization community. For example, in the last installment of the Meta-
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heuristics International Conference there were very few references to important math-
ematical programming concepts such as duality theory and bounds on optimal solu-
tion values. However, recent developments in integer and stochastic programming
and in mixed-integer programming tools suggest that it need not be that way, and that
contributions to the improvement of the state of the art in optimization can be derived
also from mathematics in heuristics.

This special issue consists of contributions to the recently established Matheuris-
tics workshop series. The Matheuristics workshops are proposed as a forum for re-
searchers working either on exploiting mathematical programming (MP) techniques
in a (meta)heuristic framework or on granting to mathematical programming ap-
proaches the cross-problem robustness and constrained-CPU-time effectiveness that
characterize metaheuristics. Discriminating landmark is some form of exploitation of
the mathematical formulation of the problems of interest.

Despite its deep roots, the field is still in its infancy. It is still too early to deter-
mine the main directions along which mathematics can prove useful in metaheuristics
design. This was well evident at the Matheuristics workshops, which hosted presen-
tations on topics ranging from local branching or related techniques to optimized
metaheuristics operators, and from tools for graph theory advancement to completely
new heuristic paradigms, such as the corridor method or kernel search. This special
issue includes some examples of this variety of contributions.

The article “Mixed-Integer Programming Models for Nesting Problems” by Mat-
teo Fischetti and Ivan Luzzi addresses a relevant industrial problem that requires
the placement of objects into a generic container so that no two objects overlap,
where the goal is to find an optimal collection of objects that can be placed. The
authors introduce a new MIP model for a subproblem arising in the construction of
heuristic nesting solutions, and show its potentials in finding improved MIP solu-
tion techniques. This is still not appropriate to deal with the complexity of real-world
nesting instances, but it can be very useful to address some simplified—but NP-hard
nonetheless—subproblems arising in heuristic solution methods.

In the area of stochastic multiobjective combinatorial optimization, Walter J. Gut-
jahr’s “A Provably Convergent Heuristic for Stochastic Bicriteria Integer Program-
ming” proposes a general framework procedure called APS (Adaptive Pareto Sam-
pling) for determining the set of Pareto-optimal solutions of bicriteria combinator-
ial optimization problems under uncertainty, and shows a convergence result for the
proposed heuristic. Special attention is given to the case where the corresponding
deterministic bicriteria combinatorial optimization problem can be formulated as a
bicriteria integer linear program.

In “Algorithms for the Non-Bifurcated Network Design Problem,” Enrico Bar-
tolini and Aristide Mingozzi propose a number of algorithms, both exact and heuris-
tic, for a special network design problem. Of particular interest for this issue is an in-
novative heuristic framework which builds on top of a partial enumeration approach
by iteratively refining the previously obtained solutions and bounds. This is an inno-
vative construction method, which shows some promise for further analysis.

Finally, “Benders Decomposition, Lagrangean Relaxation and Metaheuristic de-
sign” by Marco Boschetti and Vittorio Maniezzo revisits two well-known decom-
position techniques and shows how these can be easily converted into metaheuristic
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frameworks. The paper is quite didactic in structure, trying to make the point that
many results originally presented in an exact solution context can actually be trans-
lated to effective heuristic design contributions. Several computational results sub-
stantiate this claim.

In conclusion, we would like to thank all the authors that submitted articles, as
well as all the reviewers, for the efforts devoted to this issue. We believe that the result
constitutes a significant achievement in the direction of establishing mathematics as
a credible tool for obtaining fast and reliable solutions to real-world problems.


	Special issue on mathematical contributions to metaheuristics editorial


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


