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Abstract

This research aims to develop a two-echelon inventory model under uncertain demand and to
compare three meta heuristic method such as a Dragonfly Algorithm (DA), Particle Swarm Optimization
(PSO) and Bat Algorithm (BA). Two products with equal and unequal demand are studied in various
parameters such as iteration, the number of products in each package, purchasing price per unit, backorder
cost per unit, shortage cost for each unit that is lost sale, constant cost per order, buyer’s constant product
cost for each setup, vendor’s holding cost per unit time per unit and buyer’s holding cost per unit time
per unit parameters. Minimum total inventory costs are investigated. The results showed that the DA
method approach to the optimal solution when the iterations are greater than or equal to 50, while the
PSO method approach to the optimal solution when the iterations are greater than 500. The BA method is

inferior answers in all cases.
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oavdulviidesndn A wae fix®) < fix) v
1
YSumanunwadgaaransinisuaseiad

YDIANANIANUAUNTN (24) kg (25) MUAIHU

JUN 8 MAMBUNMUNLANFINTUTBUNSAUMNAINBUN
t 9mnAfalanAga ¥auAsuTINILTEUN

ANAUA
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2.5 31a99EnUNTAIAUAIAIAAIEDITAULAZATUIN
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Arldeldoniian Fadadu 4 nsdlded

sl 1 Audieaessenisinudenisiaae

a o o
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sl 3 AuAsisaessonsiaudeinisiade
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1 @andi (= 0.02) Sasnisuanaudn eS|
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nsalgoed 1 Am1sdiwes n, G, 5,5, A, A7,

v b a v a a o
h, uaz h’vesduA1318n159 1 uagsiensi 2 wiriu
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409518015uANA Y AuANS18A15T 1 n,j= 10, Cy=
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s 1
swmsf | D" D" D, RD;
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36T 2
s1wmsf | D" D" D, RD;
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2 9,750 11250 | 10,500 1,500
36 3
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397 1 (si|)
36T 4
swash | Dmn D" D, RD,
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AIMNUAAINISITINIEIUS ULeagdd 35 DA
AUUA s waz a = 0.1, c = 0.7, f LAz e = 1 AIUUITY
403 Mirjalili [9] U Huang wazanie [17) FauFeuiiey
33 DA fildmsdmesinanfuis PsO Al ¢, = 2,

C, =2, w=1lagaanAdesnuuIT8ves Taleizadeh

' ¥
v aa vl

wazaaz [11] A435 PSO uftgmaudasadeids
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Tnelfvauland 1Mz auvesai ¢, ¢, bas w aq"i?‘i
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38 PSO @7175 BA AMnUAAIRNY A3SA NEASA LAy
Asusznn uludsd 8] leen f,,, =100, f.,, = 0.1, A =
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Auuatdy 500 ¥insneaesnglfsnuIusauveInIg
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NAIRU danenisivasunlasuesiineu

3. NAN1INN8aBY
91AN13T1a8eaaIuNSal T AnwILazAIuIN

FnaUYIR LU Anwt Tdmanisauaai 4
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91915199 2 wudluunensdfisauiuseuves
nsrumdneudy 10 33 PSO aglvmaeuniniiia
DA (i %diff finau) usdsliifudneuiimneiian
Fonulunsdifiaedsuaridovasrnudeanisdudil
Wiy (nsdifinwndi 2-6) wildleseuvesnsAumAney
11nN71 500 75 DA wag PSO JUseansnmuananeniy
Taun Tuwaus a3 BA o luiieuiu3s DA wui
AnoudlANULANA19iUNIN 1aedl %diff gagads

95.33% (nsaANwT 1 n3didosii2)

A15197 2 NMSLUSEULBUITNNSAUMMAIRBUTY 3 35

1,000 | -0.01% | 3.26% | -1.87% | 8.62%
nseifia (gan) nseiia (go82)

‘ PSO/DA | BA/DA | PSO/DA | BA/DA
10 -8.89% 24.40% 5.13% 3.30%
30 | 2.95% | 20.62% | 1.56% | 85.84%
50 11.81% | 31.69% 10.98% | 47.71%
100 | 4.74% | 17.90% | 10.15% | 34.95%

300 4.80% 10.35% 3.20% 28.15%
500 | 0.77% | 13.99% | 2.60% | 19.57%
1,000 | 0.65% 8.58% 0.26% 21.22%

nsdifi1 (doe1) ns6ifi1 (dow2)
¢ PSO/DA | BA/DA | PSO/DA | BA/DA
10 20.87% 34.40% 0.79% 38.95%
30 8.74% 36.92% 6.41% 95.33%
50 1.25% 7.50% 23.15% 39.70%
100 7.16% 18.87% 15.04% | 29.17%
300 9.17% 24.25% 9.72% 38.20%
500 9.97% 25.96% 11.64% | 27.95%
1,000 0.03% 10.55% 0.44% 21.35%

nseifi2 (gan1) nseifi2 (ga82)
¢ PSO/DA | BA/DA | PSO/DA | BA/DA
10 -2.86% 12.18% -1.55% 9.16%
30 10.24% 20.57% -0.41% 21.01%
50 8.91% 24.74% -1.06% 29.70%
100 8.06% 12.28% -3.52% 23.73%
300 7.56% 13.37% 6.87% 16.67%
500 0.04% 11.36% 8.43% 23.13%
1,000 | 2.10% 12.23% 0.40% 9.70%

n56iii3 (govl) N33 (gov2)
¢ PSO/DA | BA/DA | PSO/DA | BA/DA
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30 0.76% 9.82% -0.06% 24.93%
50 3.77% 8.79% 8.98% 31.60%
100 -0.29% 4.69% 7.09% 19.20%
300 -0.37% 4.58% 5.13% 10.51%
500 2.59% 5.70% 3.03% 14.60%
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