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' Whale Optimization Algorithm (WOA)
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Initialize the whale’s population.
Calculate the fitness of each search agents by considering the proposed RK.
Set the Pareto optimal solutions.
X*=the best search agents.
while (t< maximum number of iteration)
for each search agent
Update A, a, C, |, and p;
ifl (p<0.5)
if2 (A< 1)
Update the position of current search agent by Encircle prey (exploitation phase)
elseif2 (JA]> 1)
Select a random search agent;
Update the position of current search agent by search for prey (exploration phase).
endif2
elseifl (p=0.5)
Update the position of current search agents by spiral updating position.
endifl
endfor
Check if any search agents goes beyond the search space and amend it.
Update the X* if there is better solution.
t=t+1,
endwhile
return X*
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Initialize the whale’s population.
Calculate the fitness of each search agents by considering the proposed RK.
Set the Pareto optimal solutions.
X*=the best search agents.
while (t< maximum number of iteration)
for each search agent
Update A, a, C, |, and p;
ifl (p<0.5)
if2 JAI<)
Generate a neighbor by using local searches
elseif2 (JA[> 1)
Select a random search agent;
Compare with the current agent. If there is no imrpoevment occurred, remove it.
endif2
elseifl (p=0.5)
Update the position of current search agents by spiral updating position.
endifl
endfor
Check if any search agents goes beyond the search space and amend it.
Update the X* if there is better solution.
t=t+1;
endwhile
return X*
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! Hybrid Whale optimization Improved with Simulated
annealing Algorithm (HWISA)

YYAA Gl B 0 leds opain Jls e 0 sile Joe dloes


http://www.SID.ir

Ve S L]l s 5 se Ll
Flao o510l g 0 Lo cprlas ¥ Jgo
(1,,0,T,K,L,C,M,N,R) altucs o3l altne o,les NESD
(V,8,9, Y, %, 1, Y,%,Y,Y) P, S
(V) ¥,0%, Y, 1+, 1,0,0,V) Py
(10, 4, V), Y, Y, \Y, 5, Y, 5, %) Pr
(Y8, V), \Y, Y, Y,V F, 0,3,A4, 0) [
(YY,AF, 05, ¥, Y,1%, 5,10, ), 9) Pa
(YY, 10,10, ¥,¥, VA, Y, \¥, V-, ) Ps
(VLY 0A Y, Y, Y, A, 00, 1Y, A) Py
(¥, V3, Y8, ¥, ¥, YY, 4,1V, \Y, 4) P,
(88, Y8, YA, £, 5, ¥), 1 F, 13, 1A, 1) P4 Lsgie
(B3, YY), ¥+, F, 5, ¥, 10, V), ¥+, 1Y) [
(PY, ¥Y, £+, 5,0, Y0, V5, YY, Y+, \A) Py
(5Y, ¥, £, 8, 8, Y'Y, 1V, Y8, YY, 1) Py
(VY, ¥V, 9, 8, £, ¥4, VA, YV, YY, V) Py
(V0, ¥4, 0%, %, £, ¥1, 14, ¥4, Yf, Y1) P
(V4, £1, 87, %, 5, ¥Y, Y+, ), YT, YY) Pis
(AY, ¥, V-, %, %, £, V), ¥Y, Y%, YY) Pys
(V-Y, OF, YO, Y, ¥, OY, YV, Y0, ¥f, YA) Py Sy
(V-V, 00, A+, Y, Y, 0%, YA, Y%, ¥0, Y4) P
(V1Y OV, A, Y, V,8), YA,¥Y, YV, Y) Pa
(V10,0%,3:, Y, A, #Y, ¥+, TA, ¥4, 1Y) Pr.
(V14,51,30,V, A, £8, T, ¥4, £+, YY) Pry
(VYY, $Y, 1, A, A, BY, Y, £+, FY, ¥Y) Pry
(VYY, 8, 10, A, A, £9, TY, ), FY, ¥¥F) Prr
(VYY, 8V, Y1+, A, A, VY, TF, £V, FY, Y0) Pre
4l hlog 4 by o sloas 0 .0 Jooxr
e e AE oy Sl et
Y. CAYYE \ iy S Sz g8 yuilo \
Yo Y Y Oy 90 by SeS ile Y
Yoo . YoV Y. i e S5 S5 il v
.- CAYAA 0 Oy 93 b 53 oeile f
Voo Al Ve O e Yoz b S5 il 0
[  eF D A &
Devvs <, AQ Yoo o5l v
Veornn L AVOY Voo Loz lgo A

S50 I oslasl e g Jawsie o)l it (S oS
) ).:.leLA 9 g Jﬁ» ) LQO)‘..\J‘ w‘ ] 00 4.._9;
O 5 90 Lawgs by allie 51 Jaig Jo (sl yaly
iy bitel sl el o 00l iales 5, & g0 4]

VAN s D ol qemoin Jlo

o lloo s -F
lio 51 ool b Lo o el )l yolie denslone § ddos (sl
Sy meS wdy ) eyl (] ollsen 5 5
ol cate Jols dilie 55l VF Ll ol

ek 50 (S5l Joe aloe


http://www.SID.ir

BIRCEIC SNEYR PR RV N5 CONPY-{ PARLOUN - SUP SO ESIONP JOPERVRCESIN DS Y RUSI Ae

slo bl ol 7 ogdle s s U(0,0.1) s
Wy s Sl Gulul SCy 5 SCr SCy SCq
00) wo i Jparme o Jigfex 9 Sws Jo iy
@ gy 0 0 5 (iS5 h slean e Lb paS wlead
2lr S5 Wem, Wap «LL 5o Wlosds awle ol
28V 5V plpE1gEp (rizer Sin - g 0 F
iloaus

G rSo)lail sy ol )by —V-F

Floz oS bl alo Yoz (B a i l o
aob SuSTy (OM) g95 (a3ld) 55k anee sl
xoys o (DEA) asls ity oo (SNS) wglials
Slllas o byl ol erlsmes (POD) al
[YE-¥1] wleads B yme s

s )95l (59955 Lo yiol b ool —Y-F

B oot yssl e 3 byl e eelail o)l
Sllos Gl o o)ls w2 o801 T oo ooy 82 3
& el (b Bl sl a5 sl 2l 5l L3 1,
S sl e 53 s 0)Lal S oS sl los s
Ol (bl 5 pelas (o5 579l lajlo oS ol
geme Sl Gl Gheesy ol 0 0ed 12l gl
oslizd RSMY) gl s i, o Shac 5 Lo sl
a9teie ST 5l (S0 plgreds SSS Gl el oy
gl P9, 5l i (al 0900 )15 4 b el by odass (sl
oolitd o5, 0 slgiiy gmls 5 ST Lt o5 Gl
5 o] 4 byye cloghe 5 b,gsSt [YV] wS .
ol 5 el oaal 8 Jguz o woad >b glaiales]
5 omb gl Sy oo il JBls polie o Jouo
98l pled ecnl 2 ogdle .l Slai 3550 5925 (1 VL
Orr) WY o Lo altans chansgio o3l dlines 5 (6l o
by gl 29 e o)Ll a5 sl Lo Cenl ouds o las
5 @D o @y 5l ol byl b Wl o
S G315 Sloeiie 355 5 il 3,m o s
e 3590 395 00 03 (et b g 3 ()Ld ol
L ddoasiz Joo S5 jlo)lbenl jo Wados &Bly 655
aslol ;o oalosloz i Jaw g oo ooliiwl 551 slate

] o..)uoi

2 Response Surface Method

YYAA Gl O o)leds (epain Jls

Gilwesly b 385 by, 5 e SzsS ol 1o lags o5l
&l sl 53 bl el o olizal ' 5a8 I3l 5 L
eyl oy oSl yolie Loy )oSUl (oide ST 2038

Lol 0ol ai8 )5 i 50 sl gl sy daps 65!
S50 4l hlus gl i 0 0 Jgaz ;0 a5 j5b len
b ont 03,5] bgsye csla,zall o guios cpl o ooliul
@ oazxg boadis blog Cowys oll 5,00 50 wdls
Slooat ¢ ammaion; BT 5 i 0590 ania ool b
Obiie Lol Lol (yizren oS QL) age
oyl pogde el sals ades N(100,20) Jloys 20595 5!
05l slawy 3l o gl daw po )0 sy olass aicy
25 &b 5l s olaSib el ane lp ol

] 00l solazwl

« . A
FCmean — p i=1 p=1 k=1 80

P i PxMxK (88)
FC;" =[(1-6)xFC;™] (05)
FCI™ =[(1+5)x FC™"] (aY)
FC,=U(FC" FC™) ®A)

a3 ool 8~U(0,0.1) 5o ~U(35,45) a5 >
Ol laygSl 5 JaisJo 4o p Joted o 2LES5L
b1y oMgms cud )b el opdle el 1,5k
03 (eSS pj Dygeds HELL 0)50 GLAE (presd

S 5 99l
cappeen =B [y p - ©%)

max f

{j,k,mn,p,r,s}

CAP/™ = [(1 - 8) x pfre®"]
and CAP"™ = [(1+6)x p}”e“”], V=
{j, k,m,n,p,r, S} )

CAP; = U(CAP[™, CAPI"™),V f =
{j,k,m,n,p,r,s} V)

2 slole S hug a5 cwl Sblols ggoxe ¥
bASM@Lm)M(Ssﬁw‘OMij@aw

' GAMS

i 50 Sk Joe alze


http://www.SID.ir

AN

039 Sl e ja a5 attes Ban b ith 4 by e
5 peS Slo Ly 5 Uy el mhaw 2 4 by
S5 Jgaz j0 a8 ceul ;g1 je 4y bgs e jlade o ity
R g n,s8l sloial)ly oadendass jolie .ol oud

sl 00al ¥ Jgaz 50 (R?) oyl g pe

JriS GBI > ahas § gowe L]

s
maxz w; Oci
i=1

s.t.Y; S U —x; (Ul _Ll)

—1<X <1
0<;< 1

*Y)

dojiolesT slaws W gt 5 a5 o
JS Sl = (nﬁ Nax, ncp) ot T 9 )%5 M)BSJ
=(Y ¥, ) nPop Maxlt s o 5
b (Voo Yero) | (VOe, ¥ 0) S N
fv=(x* \. o Ra TO Sh-It nPop MaxIt "
=(v%1-,0) (-8, -,239) | @+, V-+>) (Y-, 0°) (Veer¥ou) | (VO Y--) =5 7 i8S
Pm nPop MaxIt
va=(Y", A, 0 S5 o yo5!
( ) (+,00, +.¥) (-8, o 0) | (Voo Yer) | (VOe, YY) <5 5N
Ra Sh-It MaxIt Lo s oS
Ya=(Y', A, 0) it ptass
(+2,0239) | (@00 o) | (Ye,00) | (Yo-,0:0) Sy
o] e Ry boyial )y (oo polie ¥ Jgux
(B)R? ailsy ol (%) RPGas o b el 255!
v# FA MaxIt =Y¥f-, nPop =\#- S (3l p oS!
YA VY MaxIt =y, Sb-1t =¥, TO=V. -, Re=+,aY4# eSS
v o MaxIt =Yva, nPop =\A-, Pc=-.Y, o
Pm=-.¥5 5 S
£A 44 MaxIt=Ya-, Sb-1t=yy, TO =V- -, Ro=+,aY4¢ NP S| WO IPC P |

Jli! e Re= &l g5« TO = ady) slos « Sb-It =

e 3 e 68l Olg> dlols 5 '8 aius lade
)L».&‘ )‘ QLMAJ ol 00U L.\.».: Lﬂ’dé Q,us) h.,us.’ as A_)‘P
aS 0,5 leol olgh oo Jaaz ol bojls a6l ol
Ote 3 bl sl (658 polie oS 5 e 5N
e Jo oley cwnl )58 HLLs cal ails Sow lg>
Rlpls el ooy (6 SIS (B9, ply aiz (380 b,
21l sla g, o5 5 el gl Glgs o

i
5SS b e oS0l piu 5l g oS wslllas opl )0
Golpinn lopn, ol Jewls U wloads awslis
sl lea ety oly ol jo 0ed ascie Sy
ol w8318 oolaul 9,50 ey oSl caisS Sb )|

VAN s D ol qemoin Jlo

9,0 )L,SS dils « NPOP = Coxoz olaws Maxlt = 1S5 slows o yiien *

Pm= g Jlasl PC=gblis

e ;95 (s 51 9 (21,15 dmu Lo -Y'-F
Sz sl o o 5 [VA] sko] cangame Jo s,
alox 5l e 38l 5 5l colaiul b ddaacSS &0
Lol 385 g, 4 Blaws S sl o3l slo s,
b leel cwypa S8 ojluil Bl jo allae ol yo
sleanie 18,5 Sl o b LS el nee bt 5Nl
dle 4 ws)lhl @y (85 Sl e e solad]
lo o alis ciin ln 1) @S g mlopee o &
C.»Lu lJ ‘ob; J.‘> ).of )‘)S‘rs).’ )‘ oolazwl Ls &}55
Ol 9 S e dmlie SIS (slap oS!
sabblosl C"L"’ Ll 00 00)51 A Jgaz o C"L"'

e 58,5 S 50 5 1SS Ve o laei oSl g5

' Gap

ek 50 (S5l Joe aloe


http://www.SID.ir

BIRCEIC SNESTIRN PR RV S CONVIPY | ERREIOON - JUPS SO EIUSSP [T XVICES | DC P [ KV AY

RPDfor POD

Interval Plot of WOA; HWISA; SA; GA
95% (I for the Mean

[t

WOA

HWISA sA cA

RPDfor DEA

@

Interval Plot of WOA; HWISA; SA; GA
95% CI for the Mean

WoA

HWISA SA GA

()

@y STy ol el L 1l foges ¥ S
POD 'z ‘SNS:;’: DM ) °~‘44‘5‘53l%.})‘ LgLn:d..a:':..i‘m

(DEA =

=0—=\WOA =li=SA

100

HWISA =¢=GA

90
80

g

70
60

50

30

40 -

Time (Second)

20

P
10 0000
O Trrrrrrrrrrrrrrrrrrrrrorr11
TAMUON~NODAMUONOOOAM
oo sHAd AN N
[a gy apya Naya By a By a Hpya N
Number of test problem

Oley &y ol 8l g dlis 0y duslie Hloges F S

i

YYAA Gl O o)leds (epain Jls

polie wlwly DEA jDM, POD, SNS (sl sl
@ azg b aS oud anlxe o2 )58l 0 )0 5L asgaxe

sl 00 )53 il 0 Alre Az Cudgie
el e e e, Sl LS, alie jglaiea
solizsl (RPD) clél ool ilie el 5l eoniiS’ L)
433 go i | o] sl 0558 15 e 45 ansl o

Bestgo1—Algsol

RPD = )

Bestg,,
ol oaolice B (F) 5 (V) sl S j0 a5 j5b Lo
slpi,ssl Uy 5 2l Gl dsede oS
(oolpain lop oSl el sl BB golgaiy
obey 4 3k Lol saiis (g5 slocle> coas ol ls
=55 sl el s Slle sl g
Ol 5ol ileangr @yl s Jly ssleane
@ e, oS bl sla el )b L daes oSl
2ol s olvante (055 st oy Ol8
555 o SIS (58l 5 (sl 3,

Interval Plot of WOA; HWISA; SA; GA
95% Cl for the Mean

0.084

0.074

0.064

0.05+4

RPD for DM

0.04

0034

0.014

T T T T
WOoA HWISA SA GA

(A

Interval Plot of WOA; HWISA; SA; GA
$5% Cl for the Mean

RIPD for SNS

11 b1

0.00 4

Woa HWISA 54 GA

(<)

1. Relative Percent Divertion

i 50 Sk Joe alze


http://www.SID.ir

AY

B30 g, 5l eolaiwl b ey 1631 pyolae oomiw Liel A Jgo

i QB ol g sue

HWISA (5 5 o258 S 98] 5 (5 lodnds 0 )55 S5 pkeys5) E3Y
GBS e | s> GBS e Sy | BIKs e Sy GIS e | ls> :il:;“ Pi
SYEVYYRQ | YOVA | e YPAROPY | YE.A | - cAOVAEYR | YOFF | <) AA-BAY | YVAS | YrRs | P)
N0YRES | YVAY | eYOYYEAY | YVAS | S NVEYNYE | Feva | o cOVEYRAY | YASY | yeov | Py
SOVYPAA | 0+F | 4 eTIVAOAY | FAFO | +,-TIVAOAY | FAFO | -,\YVOAYSY | ofvs | fMY | Py
SYYVAVE | OAYD |+, VAYOAYE | SVES | -, \YARA-£O | SYYY | -\FAYYEF | sy¥of | asaa | P
SFAATNAL | VAAF | o oFFAYEY | VAAY | -FVSFAR | YAYE | o cAVAVYNY | YEFD | sAfY | P
SVYAOSYE | QAFY [ AYee0FAY | V-YOY | - NOFVAYSY | V.0AR | -,-FaFASOS | 4F.v | avof | P
SOPFAPEY | V.AFR | e VAYSQND | VVeVY | YOFSFYVY [ OVYASO | -)AYSYEQY | VAYE | Vevsy | Py
SOV-OYAY | AYOYS | - cOYPATVA | AYOFY | < AOYYIYY | VYRSV | oVFEEYAY | \YAOY | \YASQ | PA
- FarOYEe - <+ OVYYYOY - CVVAFSL YO - CVFAY Y eSils

2 S slaghlel 5 el 5 a5 oy
2l plosil goleiiay v e8! 55,

@bl sl Wlgiee iloane Slee ulo
3565 )13 ey 990 e o8 s
Srydeby  asle (Jlimsl b o Ko
Wlgioe $3B 32l g (Solad lal>poniz
s el gl aline 2ol sl

057 S S slapt oSl Sl s o
o8] cEgian (S97glan (B 50 iyl
2,5 oolaiwl Hlas o500 dis Jo (gly g JiiS
Jbe plsisas oz slacysgae 0,5 adlol
W>Og Cudgasme (40,5 adlal L 1) alies lg5 oo
oS U

L oman Ojgon Jiigfom g9 (0,5 A3l
3

e sy Cow gloy oo iy (9,5 aslal
63,50 axlllas S, ol

Syge diee b g397 90 Sy Plaw oS5
SR

g Jo o rals aile (Bas milgs iolsél

S 5 Az =0

eSS N hey Sl b sl sl el e
e sl S ilotinge sl Sl B2
by (5355 515 53 b & 4il> (sl 0055 Jlot!
o b oals) sl golgitns ko o b eslitl alis
Sled B )0 Jparme g jo cilize slags gl luls
ke 4y onl p ogdle el oud i8S IS 53 5 Joe
595 L5 o ghyne s iy IS ol ol
48,5 )15 a3 llinl & jg0h S (53ledinge v,
sl el (6l 3 (a8 o 55N 5 5l asly coud
el o o0litas] sl 0y y5 )55 g e
bl jole 4y 385 (hsy «SeS sleojlal o
ol il 41,5 15 olitl o 90 L5 gl
Loojlalial Blue o oadiByne slap sl ()l
bV Sl cead s gl mha by, 5l eolin
2 b Ll by S0l (g9 silizke lalUl |2
2 &Mty 55 el 25 s 2l bl
Sy STy (598 alte

Toaiy | OYlie gl p

&=l

L ool 0,058) >lb slp lsiul adoaais Jow S0 (hogere dg 5 alsdon Globu e o6 lho dge ( SoSle saxl [1]
ACVo)Lo..'L NF 0,99 ‘QL:.Q.M: oKisls (eI O u;)L.JJ.\A n\l;u ‘«g_s“l“’;‘?‘ Lg)Ja.\u.Jjﬁ..M 9 13 9 5l> g, UL)} ‘_g}.:f).la’.i)a

AABIVY amio AT b

[2] A.M.F. Fard and M. Hajiaghaei-Keshteli, "A tri-level location-allocation model for forward/reverse supply
chain”, Applied Soft Computing, Vol. 62, 2018, pp. 328-346.

VAN s D ol qemoin Jlo

ek 50 (S5l Joe aloe



http://www.SID.ir

BIRCEIC SNESTIRN PR RV S CONVIPY | ERREIOON - JUPS SO EIUSSP [T XVICES | DC P [ KV AY

[3] K. Govindan and H. Soleimani, "A review of reverse logistics and closed-loop supply chains. a journal of
cleaner production focus", Journal of Cleaner Production, Vol. 142, 2017, pp. 371-384

[4] M. Zhalechian, R. Tavakkoli-Moghaddam, B. Zahiri and M. Mohammadi, "Sustainable design of a closed-
loop location-routing-inventory supply chain network under mixed uncertainty", Transportation Research Part E:
Logistics and Transportation Review, Vol. 89, 2016, pp. 182-214

[5] M. Zohal and H. Soleimani, "Developing an ant colony approach for green closed-loop supply chain network
design: a case study in gold industry", Journal of Cleaner Production, Vol. 133, 2016, pp. 314-337.

[6] M.S. Pishvaee, J. Razmi and S.A. Torabi, "An accelerated Benders decomposition algorithm for sustainable
supply chain network design under uncertainty: A case study of medical needle and syringe supply chain",
Transportation Research Part E: Logistics and Transportation Review, Vol. 67, 2014, pp. 14-38

[7]1 Y.Y. Cui, Z. Guan, U. Saif, L. Zhang, F. Zhang and J. Mirza, "Close Loop Supply Chain Network Problem
with Uncertainty in Demand and Returned Products: Genetic Artificial Bee Colony Algorithm Approach”, Journal
of Cleaner Production, Article in Press, 2018.

[8] D.M. Lambert, J.R. Stock and L.M. Ellram, "Fundamentals of logistics management”, McGraw-Hill/lrwin,
Vol. 44, 1998, pp. 243-277.

[9] K. Devika, A. Jafarian and V. Nourbakhsh, "Designing a sustainable closed-loop supply chain network based
on triple bottom line approach: A comparison of metaheuristics hybridization techniques", European Journal of
Operational Research, Vol. 235, No. 3, 2014, pp. 594-615.

[10] H. Soleimani and G. Kannan, "A hybrid particle swarm optimization and genetic algorithm for closed-loop
supply chain network design in large-scale networks", Applied Mathematical Modelling, Vol. 39, No. 14, 2016,
3990-4012

[11] H. Soleimani, K. Govindan, H. Saghafi and H. Jafari, "Fazzy multi-objective sustainable and green closed-
loop supply chain network design”, Computers and Industrial engineering, Vol. 109, 2017, pp. 191-203

[12] M. Mousazadeh, S.A. Torabi and M.S. Pishvaee, "Green and reverse logistics management under fuzziness.
In Supply Chain Management under Fuzziness", Springer Berlin Heidelberg Vol. 23, 2014, pp. 607-637.

[13] R. Babazadeh, J. Razmi, M.S. Pishvaee and M. Rabbani, "A sustainable second-generation biodiesel supply
chain network design problem under risk", Omega, Vol. 66, 2017, pp. 258-277.

[14] A. Hasani and A. Khosrojerdi, "Robust global supply chain network design under disruption and uncertainty
considering resilience strategies: A parallel memetic algorithm for a real-life case study”, Transportation Research
Part E: Logistics and Transportation Review, Vol. 87, 2016, pp. 20-52.

[15] A.M.F. Fard, F. Gholian-Jouybari, M.M. Paydar and M. Hajiaghaei-Keshteli, "A Bi-objective stochastic
closed-loop supply chain network design problem considering downside risk", Industrial Engineering &
Management Systems, Vol. 16, No. 1, 2017, pp. 342-62.

[16] R. Sreedevi and H. Saranga, "Uncertainty and supply chain risk: The moderating role of supply chain
flexibility in risk mitigation", International journal of production Economics, Vol. 193, 2017, pp. 332-342

[17] M.C. Fonseca, A. Garcia-Sanchez, M. Ortega-Mier and F. Saldanha-da-Gama, "A stochastic bi-objective
location model for strategic reverse logistics”, Top, Vol. 18, No. 1, 2010, pp. 158-184.

[18] S. Elhedhli and R. Merrick, "Green supply chain network design to reduce carbon emissions™, Transportation
Research Part D: Transport and Environment, Vol. 17, No. 5, 2012, pp. 370-379.

[19] M.S. Pishvaee, S.A. Torabi and J. Razmi, "Credibility-based fuzzy mathematical programming model for
green logistics design under uncertainty", Computers & Industrial Engineering, Vol. 62, No. 2, 2012, pp. 624-
632.

[20] B. Vahdani, R. Tavakkoli-Moghaddam, M. Modarres and A. Baboli, "Reliable design of a forward/reverse
logistics network under uncertainty: a robust-M/M/c queuing model", Transportation Research Part E: Logistics
and Transportation Review, Vol. 48, No. 6, 2012, pp. 1152-1168.

[21] M. Talaei, B.F. Moghaddam, M.S. Pishvaee, A. Bozorgi-Amiri and S. Gholamnejad, "A robust fuzzy
optimization model for carbon-efficient closed-loop supply chain network design problem: a numerical illustration
in electronics industry", Journal of Cleaner Production, Vol. 113, 2016, pp. 662-673

YYAA Gl O o)leds (epain Jls i 50 sk Joe alxe


http://www.SID.ir

AD C’.L...‘S c}.’b]fb 9 G

[22] M. Fleischmann, P. Beullens, J.M. BLOEMHOF-RUWAARD and L.N. Wassenhove, "The impact of product
recovery on logistics network design”, Production and operations management, Vol. 10, No. 2, 2001, pp. 156-
173.

5 S (Sl S (g jlwaig lapi o3l dnslis 9 objD o, Jadlgl 5 6 el calb Solaw g peaS> ola b [YY]
FA o Lo VD 0,90 ¢ylions olKiils ¢ pwiige 0 (g3l Jde Ao K(OSTL 150,50 anlllas) Mg 0B, LS yo asld
YEFYYY amio A YAF

[24] M. Hajiaghaei-Keshteli and M. Aminnayeri, "Solving the integrated scheduling of production and rail
transportation problem by Keshtel algorithm™, Applied Soft Computing, Vol. 25, 2014, pp. 184-203.

[25] S. Sadeghi-Moghaddam, M. Hajiaghaei-Keshteli and M. Mahmoodjanloo, "New approaches in
metaheuristics to solve the fixed charge transportation problem in a fuzzy environment"”, Neural Computing and
Applications, Vol. 68, 2017, pp. 1102-11023.

[26] S. Mirjalili and A. Lewis, "The whale optimization algorithm"”, Advances in Engineering Software, Vol. 95,
2016, pp. 51-67.

[27] R.H. Mayers, C.D. Montgomery and C.M. Anderson-Cook, Response surface methodology, Hoboken, New
Jersey: John Wiley & Sons, Vol. 2, 2009, pp. 38-45.

NSGA- w63 5l ooliiwl b oS arass aliws adanais o3lo Jow? « blo,y (o yo 9 Sgpi 555 od5 0, cndas 6L [YA]
FV YA amio ATAF DV ojled N 0,90 « cmdige 10 (53w Joe doe gl Cusgaze ¢ 1

[29] M. Hajiaghaei-Keshteli and A.M. Fathollahi-Fard, "A set of efficient heuristics and metaheuristics to solve a
two-stage stochastic bi-level decision-making model for the distribution network problem", Computers &
Industrial Engineering, vol. 123, 2018, pp. 378-395.

[30] A.M. Fathollahi-Fard, M. Hajiaghaei-Keshteli and S. Mirjalili, "Hybrid optimizers to solve a tri-level
programming model for a tire closed-loop supply chain network design problem”, Applied Soft Computing. Vol.
70, 2018, pp. 701-722.

[31] A.M. Fathollahi-Fard, M. Hajiaghaei-Keshteli and S. Mirjalili, "Multi-objective stochastic closed-loop
supply chain network design with social considerations™, Applied Soft Computing, Vol. 71, 2018, pp. 505-525.

[32] A.M. Fathollahi-Fard and M. Hajiaghaei-Keshteli, "A stochastic multi-objective model for a closed-loop
supply chain with environmental considerations"”, Applied Soft Computing, Vol. 69, 2018, pp. 232-249.

[33] A. Samadi, N. Mehranfar, A.M. Fathollahi Fard and M. Hajiaghaei-Keshteli, "Heuristic-based metaheuristic
to address a sustainable supply chain network design problem", Journal of Industrial and Production Engineering.
Vol. 35, No. 2, 2018, pp. 102-117.

[34] Y. Fu, Y.G. Tian, A.M. Fathollahi-Fard, A. Ahmadi and C. Zhang, "Stochastic multi-objective modelling
and optimization of an energy-conscious distributed permutation flow shop scheduling problem with the total
tardiness constraint™, Journal of Cleaner Production, Vol. 226, 2019, pp. 515-525.

YYAA Gl B 0 leds opain Jls e 0 (sike Joe alxe


http://www.SID.ir

