o

71 1 atuil 2 (nquanAu-Aenas): w.a. 2567
LAS: Liberal Arts, Science and Technology Article Number: 20242438

ISSN: 3027-8929 (online)

A Aaudans Inendansuazmalulag

fad)

UNAI1439¢ (Research Article)

wuudnaasnviuanshilBaduduauhusuundudmsudgminisdadunedudinemas
WUURANEARIRUAEIUSUNARN NG 48
A Mixed-Integer Nonlinear Programming Model for the Multi-Depot Inventory

Routing Problem with Perishable Products

a IS4 1 dy =) a 1%
bNIAU NUEAU LBBRNT YLYbWN ™

lavinedinmaniiarain anIneimansuazinalulad uninedesssumans Sunenamad Jawinuvusii saldswdld 12120

Kevalin Yeesan! Aua-aree Boonperm®”
Department of Mathematics and Statistics, Faculty of Science and Technology, Thammasat University, Khlong Luang, Prathum
Thani, 12120
*Corresponding author: aua-aree@mathstat.sci.tu.ac.th

Received: 22/06/2024; Revised: 13/07/2024; Accepted: 19/07/2024

UNANED
unmaddeidnausiuudiassiuuanshii@adudiuuduiuunandsunisuddgmnisin

LA UNNAUAIAIATILUUNANEAFIAUAIYDINANN N 71U EE 918 TALLUUTIADINUAUDLABINITAINUA

a A

WUN1NTIRds USUNUNINAnIAaedum uarseauaunaIndwemnAluglianiatsig 9 ielidunusi
FeUsznoumeAUNUNITVLET AUNUNITHER wagduyunIsiiuinmausandsdamiian wazillosnin
nandadundndasiiundsds wwuiassdsmdbdedidnveseignsiiusnyindadueiaie tiean
Audutdouremuudtans lunuideillaldvedanisulasduduiiedsuduwuuiassimvuansdadu
o < o [ a a ad A o v Y < LY = ¥
IIUALLUUREY dwsulsgdnsnnveiimsndiauslananddiiiulaenaasuiuteyansaldinw lngld

TUsunsu CPLEX dmsunisutdamuuaén ddlvinaansinnsiignnieluszeziaiunzay
Adadny: nanfusinindeie; Jgmnsdadunduiaedauuratsadadudn; fvuanmslidadudnuduiuy

waiyl; nsvilidudadu; ladafnduaznmsdnnisilgguniu

Abstract

This paper presents a mixed-integer nonlinear programming (MINLP) model for the multi-
depot inventory routing problem (IRP) with perishable products. The proposed model optimizes
delivery routes, production quantities at depots, and inventory levels at customers over time to
minimize total costs, including transportation, production, inventory holding, and product spoilage.

Given the perishable nature of the products, the model explicitly considers shelf-life constraints. To
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reduce the model's complexity, linearization techniques are employed to transform it into a mixed-
integer linear programming (MILP) model. The effectiveness of the proposed approach is
demonstrated through a case study using a CPLEX solver for small-scale instances, yielding optimal

solutions within a reasonable timeframe.
Keywords: Perishable Products; Multi-Depot Inventory Routing Problem; Mixed-Integer Nonlinear Programming;

Linearization; Logistics and Supply Chain Management
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ieBUC velV
> w<0 VeV, teT (26)
jeCleBuC
z X = Z X VpeBUC,veV, tel (27)
ieBUC jeBuC
x' =0 Vi,jeB,i# jveV,tel (28)
R R 2(|B|+|C|){Zx;‘ _1}1 Vi,jeCeT (29)

velV
x' =0 VieBuC,veV,teT (30)
T<t+ Apay
I'<s > d! VieCteTl (31)
I7=0 VieC (32)
I+ Y > > uy=d,+1! VjeCitel (33)
1eBUC ieB veV
z :Zx;’ VieByveV,tel (34)
jeC

Z ZZul‘lj’ <h VieB,teT (35)
leBUC jeC veV
v <Ox) VieBUC,jeC,veV,teT (36)
uy <y VieB,le BUC,jeC,veV,teT (37)
wuy, <Wz)' VieB,le BUC,jeC,veV,teT (38)
W(zl.” —1)+y,j.’ <ulf VieB,leBUC,jeC,veV,teT (39)
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