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Thepickupanddelivery problem(PDP)is a flexible modelcapableto cover such
variousapplicationsasdoor-to-doortransportationsystemsaswell asmanagingthe
parcelcollectionanddistribution of aparcelservice.To thebestof ourknowledge,
no researchefforts have beenundertaken in the directionof pickup anddelivery
pathsof restrictedcombinatorialstructure.Thiscontrastsourexperiencethatprac-
tically all computationalexperiencereportingon thePDPthatwe areawareof is
drawn from probleminstancesallowing only avery specialstructureof paths.

Certainapplicationsin railroadtraffic imposeparticularitieson thePDP. First,
vehiclecapacityis very restrictive. For instance,an engineis usuallynot power-
ful enoughto haul more rail cars than correspondto two or threetransportati-
on requests.Second,the loadingandunloadingoperationitself is distinct. As a
consequenceof driving on railroadtracksthe mostreasonableloadingschemeis
last-in first-out. Clearly, deviation from this schemeincursextra work in form of
time consumingswitchingoperations.This motivatedtheapproachof restricting
pickupanddeliverypathsto bebuilt of apreselectionof sensibleloading/unloading
sequences,leadingusto thenotionof precastrequestpatterns. Thisallowsfor con-
sideringsequencedependentserviceandtravel times(andcost). That is, we are
ableto accountfor the extent of work requiredat a particularlocationin depen-
denceof theitemspickedup previously.

In orderto exploit theadditionalstructuralknowledge,if present,we introduce
theconceptof patternconcatenation. Still, theproblemof findinganoptimalsuch
concatenationis

���
-complete,but polynomially solvable specialcaseswill be
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discussed.We describetheapplicationto a particularengineschedulingproblem
at industrial in-plant railroads,which originally motivatedour approach.There,
an especiallysimple family of patternssuffices to representthe practicalsetting.
We will demonstratethatthis family is a reasonablechoicealsofrom a theoretical
point of view.
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