Journal of the Korean Institute of Industrial Engineers

Vol. 40, No. 4, pp. 435-441, August 2014.
ISSN 1225-0988 | EISSN 2234-6457

http://dx.doi.org/10.7232/JKIIE.2014.40.4.435
© 2014 KIIE
<Original Research Paper>

HEAIZPEE O8] ZElo|v | 28 E
=4 2 EF7|AA U o] gulS-= ] A5A 2A4)

SRl
A2:
S ELERES

EELE

o &4

=) 2=
AAFgT 2T

A Dynamic Lot-Sizing and Outbound Dispatching Problem with
Delivery Time Windows and Heterogeneous Container Types

Wonchul Seo'

- Woon-Seek Lee’

'Assistant Professor, Division of Systems Management and Engineering, Pukyong National University

*Professor, Division of Systems Management and Engineering, Pukyong National University

This paper considers a single-product problem for inbound lot-sizing and outbound dispatching at a third-party
warehouse, where the demand is dynamic over the discrete time horizon. Each demand must be delivered into
the corresponding delivery time window which is the time interval characterized by the earliest and latest
delivery dates of the demand. Ordered products are shipped by heterogeneous container types. Each container
type has type-dependent carrying capacity and the unit freight cost depends on each container type. Total freight
cost is proportional to the number of each container type used. Also it is assumed that related cost functions are
concave and backlogging is not allowed. The objective of the paper is to simultaneously determine the optimal
inbound lot-sizing and outbound dispatching plans that minimize total costs which include ordering, shipping,
and inventory holding costs. The optimal solution properties are characterized for the problem and then a
dynamic programming algorithm is presented to find the optimal solution.
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Table 1. Summary of Applying the Dynamic Programming Algorithm

t s |C(s, t) Ft)=min{F(s—1)+ (s, )}, 1<s=<t
1|1 0 F(1)=0
2 ! ol F(2) =min{0+91, 0+91}=091
2 91
1 91
312 91 | F(3)=min{0+91, 0+91, 91+0 }=91
3 91
1 | 206
A 2 | 206 | F(4)=min{0+206, 0+206, 91+139, 91+139}
3| 139 =206
4 1 139
1 | 248
2 | 248
s 3 1171 F(5) =min{0+248, 0+248, 91+171, 91+ 171,
206+ 62}= 248
4 1171
5 62




FEADES G52 Aol S

fiih )
fru

RS A4 ERATAN 5450 E
Aol M= T tg9] o] I
71443 GEADRE 1T opukeE
101] 1 st e oy o) E7E ARl
for2 8, Aol e A4 4 neie
‘3! TEA 0] o] Foi Aok k. OlE uE
;HEH,] :[Lz;ﬂ EXL 1Y o]

L
R

i
e

:(.)L

>

<
TNN)

(o3

o o‘:o

et
O o 2

i
[
lii
> oo
£ fo 2

=,

i

Ho
my ofr > o}n

O ofN e 4o ™, O o T oM [ £ orf
2 N ofo o
N g o o
zEL2
T,
1o, rot b
N

2L Q o .
E @ xR 2 ON”O{
FUIO:; lﬂJ
2, 1o
r_.cllg
S
32 1
A
O o
AYORE Y
% o
Q
»
S
a
[
rlo

N

j‘ﬁ,j&nﬁ

A
10 ﬂ{m -{0{' —10 r:ﬂ‘

2
2

4 o
;

ﬂ?.‘i

1EH

Hwang, H. C. (2007), An Efficient Procedure for Dynamic Lot-sizing
Model with Demand Time Winows, J. of Global Optimization, 37,
11-26.

Hwang, H. C. and Jaruphongsa, W. (2006), Dynamic Lot-sizing Model
with Demand Time Windows and Speculative Cost Structure,
Operations Research Letters, 34, 251-256.

Jaruphongsa, W., Cetinkaya, S., and Lee, C. H. (2004), Warehouse

29E 34 2227124 2 hrhe s 2sy £4) w1

Space Capacity and Delivery Time Window Considerations in Dy-
namic Lot-sizing for a Simple Supply Chain, Int. J. of Production
Economics, 92, 169-180.

Jaruphongsa, W., Cetinkaya, S., and Lee, C. Y. (2005), A Dynamic
Lot-sizing Model with Multi-Mode Replenishments : Polynomial
Algorithms for Special Cases with Dual and Multiple Modes, I/E
Transactions, 37, 453-467.

Kim, B. S. and Lee, W. S. (2010), A Genetic Algorithm for a Dynamic
Lot-Sizing Problem with Delivery Time Windows, J. of the Korean
Production and Operations Management Society, 21(4), 383-398.

Kim, B. S. and Lee, W. S. (2011), An Adaptive Genetic Algorithm for
a Dynamic Lot-Sizing and Dispatching Problem with Multiple
Vehicle Types and Delivery Time Windows, J. of the Korean
Institute of Industrial Engineers, 37(4), 331-341.

Lee, C. Y. (1989), Solution to The Multiple Set-Up Problem with Dynamic
Demand, IIE Transactions, 21(3), 266-270.

Lee, C. Y., Cetinkaya, S., and Jaruphongsa, W. (2003a), A Dynamic
Model for Inventory Lot Sizing and Outbound Shipment Sche-
duling at a Third-Party Warehouse, Operations Research, 51, 735-
747.

Lee, C. Y., Cetinkaya, S., and Wagelmans, A. P. M. (2001), A Dynamic
Lot-sizing Model with Demand Time Windows, Management Science,
47, 1384-1395.

Lee, W. S. (1998), A Dynamic Production and Transportation Model
with Multiple Freight Container Types, J. of the Korean Institute of
Industrial Engineers, 24(1), 157-165.

Lee, W. S. (2010), A Dynamic Ordering, Shipping, and Outbound Dis-
patching Problem with Delivery Time Windows, J. of Korean Mana-
gement Engineering Society, 15(3), 15-23.

Lee, W. S., Kim, C. H., and Sox, C. R. (2003b), A Dynamic Production
and Transportation Model with Heterogeneous Vehicle Types, Int.
J. of Industrial Engineering, 10, 420-426.

Wagner, H. M. and Whitin, T. M. (1958), Dynamic Version of the
Economic Lot Size Model, Management Science, 5(1), 89-96.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /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 300
  /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 300
  /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 ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


