N

&

Journal of Decisions and

kel Ay
il

www.journal-dmor.ir

oM

4

".««».03

29 G5 5 (6,5

YA-V tdaein ‘\V‘\‘\)L@ (V) n)Lo.:o 0 0y93 ¢

Sllos 30 GRS g 5 95 Ewoend 4 i

1729 4le «(V) o b D 0559

Operational Research

155 9 N yrnsno= 50 Ak 33 Jlgiiand— 638 6 3y Aoliys 59 g wosly
Canalad 5UE o g 3 GBS (A5l

T Cyadan (g )lieo 105400 75 5599 ol ™ (g yuiSeunl (5 yaz e
ol 0l 98 play o8NS (o (pusaigs 09"
0ll 0ol ool ST o821 ¢ 350 315 0y cqalio cusiigs 095"
ol 1l s plg ol8als ¢ Jlad 15 9ly cgolio cusiige 09)5"
oS>

=N
U35l Gl el 0l a3y (6 dusld 5 olozrl a8 S Ty b gl el (G iy (58S G (b 4l ) 5
(el S meb 5 ol sloms iy s ) (6 S sl S35 T L ik 5 (b SsS 5ols 53 (g3 e G laz) Juts
Sl amglie sla oL 5l cdin 95 Jde ) odal sty (LIS slacls> 5 Cbia c!\}S @Lﬁ Gamclie (gl Conl ol J>
e 5l ahasls (ot Ls (ISl Gasls (3 a8 o St et e LIS Sl sl wus wls sboSilae) LIS
W3l Do b oSle glaasle cuS 5o el sl (655 penal sy el ol sl (Slaslos (o) JTe!
S 3 5 ST S 0eln ey sl 035 Jas La gy 5805 5l LIS lealows Lo 5 JTo) (5 alais 3 ool oL
Sy 353 DS @IS alols [asli (5 mS o 5t et ls dIS Sl sl pss Dds b oSbe gla e Ls
sl 035 5 S L g, [S0s S 0l o3 s o (et e S 53 5 S sllas w6 hey ol > el 03
o3y LS aseiie 5 A o3l B 3l 00l o e tss wdl > Sha) AU S 5 analie (sl ol

Al oo 35 ge G GR ) 03 SR (AL el Dlre

Spdolud il 6,8 o S5 913 (5ol (S0 Gl b e S slaelly

WY ¢zl WA/ 3ol WAANY/F cdl s

Implementation of Fuzzy-Robust Programming Method in the
Locating-Routing and Allocation Multi-Objective Pharmaceutical
Supply Chain Problem under Uncertainty
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Abstract

In this research, a supply chain network has been designed to address social and corrupt situations. To evaluate
the model, a small dimensional example was first designed and the model was solved with 3 decision methods
(utility function, comprehensive criteria, and goal programming). To compare the results of target functions and
the effective responses obtained from the two-objective model, we compared the efficiency response indicators
(averages of the target functions, the number of efficient responses, the most exponential index, the gap index,
the distance index from the ideal point, and the computational time). The decision method is a comprehensive
criterion for acquiring average indices of the first objective function, the distance indicator from the ideal point,
and the computational time more efficient than other methods. The ideal planning method has also proved to be
effective in obtaining average indices of the second objective function, the number of effective responses, the
most exponential index, and the efficiency gap index. Finally, the utility function method has also been more
efficient in obtaining the problem solving index in less time. Finally, for comparing and choosing the most
efficient solving method from solvency solving methods from topsis, the method of the comprehensive method
is the most efficient method among existing methods.
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Table 1- Summary of research in the field of drug supply chain network.
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Figure 1- Multilevel drug supply chain network.
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Table 2- Definitive and indefinite parameters used in the problem based on uniform distribution.
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Table 3- Optimal location of potential facilities and transportation routing by individual optimization method.
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Table 4- A set of efficient solutions resulting from solving a small size sample problem with multi-objective decision

making methods.

aaliao]

(14

€9 e
« 9 (S

LU

.Q..O ofd
9
m—,nu b
AR
m—,nu b
AR

9 o6

T0

¢0'T0LY0S

ovTesye

65699587

¥€1699

0 18YYYS

y1¢cave

0

60

¢T'T0LY¥0S

0v1'eSye

18991981

¢€'06v9

[xA%%447

y1°¢T0€

ﬂ.ﬂﬂ.m.n S&M&%ﬂﬂﬁ%ﬂﬁ&djﬂ)“ o> jﬁa?v“ }Wffz;q FTYI A=V A

€0

80

¢0'T0L¥0S

(i44t1724

18991981

¢€'06v9

TCYoEYLE

€9'81¢E

¥'0

L0

0Sv.L0vYE

8¢0°G55€

yevieset

798,09

0Sv.L0VTE

TE9v8E

S0

90

€9'vS0re

¢06'865¢€

yevieset

798,09

90'89861¢

€0°L9VS

90

S0

90"8986T¢

PRANASSES]

9€'SY6Y1C

61°G/99

90°¢/866T

6T°L¥6S

L0

¥0

0C'Tv8Y6T

906°6119

9€'6917¢6¢

¢'qTey

LT°¢ELC6T

v€'6109

80

€0

¢0°LTv88T

€¢L90v9

9C'TV.S1E

9E'v68¢E

LE'TCTE8T

906°6¥19

60

A

GE'¢S9G8T

PyeT699

9E'vE968¢

9c'svic

LE'TCTE8T

906°6¥19

()

T0

9T'L10¥8T

TT1°8€69

€0°TL0¥0S

A4 144

8T'¥GSGLT

TTT'8€69

TE'86Y

0¢'06Y

€9'v86




=

2 e
Sl

10

Silwesly

T3

eSS s 5 gl = O s 55 lsial= (5 (55 asl

L
0

Is gadban

Cod gy

CJ&

-

A ) SN R P s JB Jool 650k Sagr (S S los 505 alins o 3l odalmsay LIS Glacls= 4 4= 55 b
s e olis | abuade LSJ.S(’?“““J ‘5uu:wk{&>;jsﬁua,¢ ki J= oV ol 5L sag

8000
7000
6000
5000
4000 ~
3000 B .
2000 \.

170000 270000 370000 470000 570000
—— ol e s, Jsl Gus s
—0— Coogllae b g

@L“J 34l b

o

‘993 RV CJLJ

aBanz (6 S e (g, b Sz oS ple diges galtns > 5l ol (o)l gz -V SR
Figure 2- Pareto front resulting from solving a small sample size problem with multi-objective decision making
methods.
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Table 5- Comparison indicators for efficient solution of small size sample problem.

Sbfemaby cuslboml  zal> lss

290464.42  285539.00 270263.99 Y Gue b Sk
4786.75 4830.30  5153.03 Y doe ab Sils

9 8 8 1,5 Glo> slass
368954.11  318429.65 320715.23 O o P Lo
0.481 0.718 0.5039 &, M5 alols ol
115545.23  100921.65 8744327 JToxl abis 5l alols jasls
984.63 490.20 498.31 Slle (e

u,»'u‘J}lq.u@ub;;g6uyu¢)>8@)wdgwyj)6>;;@mmod,.@@u@@ﬁp
Sl el S 55 55 Sl T (5mal Ghss el 035 Jas b gy K05 31 DI Slasloes oy 5 JTadsl gablai 5l dlols
C«g_L@.}).}C,...u\QJ;QU“))}}&\)[SLS‘)‘JS/WDUDL&cQJVMS” /d;ﬁyucbgub}.ﬂw ‘rjbndUwi.»L:ﬂ

Wl 0392 SIS s sy 805 315 lay 53 alis o s Ls S )3 55 Sy las w5

Gl ko £

oo 15 5 (0dS el b b 5 5513 (6 pdislad plod) bl g5 ks b S c\)S e Gl Lo 4y 2wl s
as S ks s S ndeslad Ol Ll o onls LS W el ol 1S 5 ¢|JSJA slaslsses o ool Cwsd @Lﬂ aalsl Hs .ol

80,93 L: aLon cr})} J}\ RV CU Sldde QL‘,.."‘*"’Q:':":’ LS‘)? 49.;:23).345@\ 034 JLA) S0y Y cé)ﬁ LSA.L‘W...A J:- 6‘;: ol



dwww&u) L;Law;);\)p;j dj‘ oda cb}' Q\J::Jei)‘.\.s.a '\Jﬁ.\? Sl oM&ﬁJb) So)93 1 Q.H \ sz.’."‘:'.bl""‘ﬁ

.M)&

(ley rdpoled (50550 5 bpgs 5 Jsl Sas wles i e -1 Joo2
Table 6- The rate of change of the first and second objective functions by changing the period of time corruption.
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Figure 3- Changes in the value of the first objective function in different periods of corruption.
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Table 7- The rate of change of objective functions by changing the capacity of the producer.
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Figure 4- Changes in the value of the first objective function in different capacities of the producer.
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Table 8- A set of efficient answers obtained by solving different methods in a large sample problem.
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Figure 5- Pareto front resulting from the solution of two-objective model with decision-making methods for the
large-size sample problem.
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Table 9- Statistical comparisons of Tukey test at 95% confidence level between the means of the first objective
function in the large size problem.
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Table 10- Statistical comparisons of Tukey test at 95% confidence level between the means of the second objective
function in the large size problem.
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Table 11- Comparison indices of efficient solutions between different solution methods in large size sample
problem.
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Table 12- Selection of the most efficient solution method using entropy method.
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