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! Resell and Direct Reuse

2 product Upgrade

® Recondition

4 Refurbish

® Remanufacturing

® Material Recovery

" Recycling

8 Disposal and waste management

® Location-Routing Problems (LRP)
0 Multi-period


http://dx.doi.org/10.52547/jamlu.18.4.1
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.4.3.2
https://jamlu.liau.ac.ir/article-1-1653-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2021.18.4.3.2 ]

[ DOI: 10.52547/jamlu.18.4.1]

V=Y QR VY OT las )8 53 Slles 43 G dloes

5 Goslpar s s el S0 O 5 sl lie cpl o gla g 5 Aoz 1L 5d o b
Son ol Ol e SLOWS 4 a5 L S ol Caltbee o o B oy g OL 2 JlEe 5 LS
Jilos e slaay 58 lsn IS Ll pomen 5 OOLged (65116l ol (slady 58 (55 LuaraS” (ks
sl Y geaen 5 350 (61U ke glaa oy s Je
oA gy 5 § 3050 Dol paiiee D poh pad i 53 &S Sl ol 0ol Oy so ks Al aalsl
QL&JJJ.E;AQPL@.Z-J&&Q):.QMH& a:)}TJ:,\a.éS@rydi&qﬁoTngLwJ,u}dw Sl el
0ds Jo- GAMS [lj3lp 5 )3 5 sl (g3ue Jbe S OT (amin il immen 5 (@3lgiin i 3 Shas 0315
bl ol od 4 (6,8 s 5 aay AT w53 Sl odd 4l e Sl o oty 25w 55 .

el 0 03531 Gas ST Slaslgiiny

G Ay ¥
33 0nlitul 350 (gladie CUEI 48 s o OLES melio i) (oS (Sladls 4in 43 45 5 oy g (Sla o
S3loaeS T Oda o dier w5l s sde (o0l Gladis iy il laaSs o1 b
3y sy g Sgama O g s odis a & k5 55 Cd b SLOKG ladie ol 51 (S 53 Conlady 5
ol 3 F e aalsl s Kileds (g 5led e OMgud s gdoee Cob b Jlesl b g Jguames L ¢ Fodomy 35050 53 9
Lledds 051 Cf:' Ooladss

o i s 5 S8 DV L0 (sl amaT s 3o Bk 53 Joe &K 0,S00n 5 (S
L:.J.J\o.,\..i(aL'p:er);bg;:eﬁj)'\gt:?\Lg\jjﬁj)fiﬁQgﬁjsﬁdwa\);.x;\;4;'\)14:..‘..3411>
30y 5 U154 ammetin 5 3, Shes 35 5 o St 1 olisol b il 5o Ol pite e o] &S
LFl il s 5l (285 o e o 4 JuSo

dil cpalo oy 55 WY Lanads 5 OB WS el Ol gl 4 WSS rg,y S5 01K 5 5T
oS el Sl glalas (gl oz sla 1l 53 6l d o g3 Juls OBt 5 gy s S 4l aee
Ao o 53 Llaztls 4S5 oS Glajlas oalul 5 LOT (656 SU551 a4 e 5 03,5 sl Solabd o 5
ol Sl 5 5l tlosls 4l (sloysd Lz weel proms sde (Sda iz st (550l S &S 3>
35 Vg 5 Slabs atg sl on 5 LOT 4 Y olast] 5 50y 5 oliS el Sliusl (Juts
18] ol 03 3 4ty il o

3 3ls 4l e ail alo s olie Sob b e 5 L0 Ol e b (sllie O 5 Ll S
oas gazms (lad O 2 4 by o SOk 2 plas Jola (i3 87 g2y g il a5 i) Sy ke
S 5 oS 3)15n OT 55 45 (56 Cota Slez (38 s b pomen 5 8 8 3 1y (258 Y e
ST 63 gon iy 32 o alllae l COIaT ka2l 0 8 vl Sl lsst| b ST o s )
[P]cmlon s 6 in Lol 5 ppmne § 55 sl (23055 ¢ o Ol ¢ amenls 5

v


http://dx.doi.org/10.52547/jamlu.18.4.1
https://dor.isc.ac/dor/20.1001.1.22517286.2021.18.4.3.2
https://jamlu.liau.ac.ir/article-1-1653-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-11-05 ]

[ DOR: 20.1001.1.22517286.2021.18.4.3.2 ]

[ DOI: 10.52547/jamlu.18.4.1]

G i 3n 85 15 53 b htw il B oo 45 B g Jom Smls ki 5 Vgl L O (01K 5 SISl 0315550

ail el s> lio ) 53 (S35 pe Sl mee 5 SIS o5 e S5 OLSn 5 I 5demms
Js a4l o gty &S S bl b blas 6l o b ool Jbe &S5 Wlie ol 5 disls alyl at
Slp D3 e (6 jlaigy 5 ¢S 2SI 85 sy 53 51 eeE 55 sl s e Ll b Sty
Bles (b e (g5l 5 6o3T e S0 6l O olazst e ol olutal 1l ol e3lizal Jo
[V sl 03 55 5 g Ol ST 5ot @y 5l (25 sl 5 4l

St S8 53 Jgame 505 Siludigr 5 S35 g0 J S dls OLKen 5 06 as3 )3
5heslizal b 258 ) OV guame Jol d o 55 Sl 0l 4 5 L5 )5 d e 53 b LSS 0 S
O S s Leds b LU e Lokt 4 Jlejl 5 oSS S codd iy 5 ST laslin]
sde (§5luangs omy S el slades 4 Lol slie zbls Sl 53 bopgs do e 55 S
Sl 03y S 4 b e a3 0SS5 s S Glaansa 58S sy 1) T o
IA] o3 S szl Juke o= (s 60535 (S8 05 S

s LS S S & Gl e sde (gl die 6 0K 5 sd
Sgdome Lod b Al plalussdeee Jds opl 53 Ln S alll Jpemadn - bk D)5 4 g
Ol Jols |7 (claay 58 05 S aaS (ol g old cwy p & 5 Jo 9 OMged o Jalad 3wl 9 DS
gl Sl 5 0 dde cpl Sl ol 4 5 5 55 B 5 e 5 OV guame 5 Slabd W 5 (Vg
sl 4l Joloy Lo i 0 iy Calittes shows 1 oS Slakad 5 YIS O jn imman 5 Sl (61 g
8] A8 o i |y Ligd oo

S aaSs (b sl el s 3o (a (haely e S O 5 etids
s Ll Vo] g o am 5 OMgud spdoee Cud b 4 0T 53 &S Ln S alyl J eSS s adl>
S mal5b b ol e (a5l acdoes b sloul 5 OT 03,5 Jgeamain b 1y Cpaald e OF,1S0es
g il sladots 5 by Ll el )T L5 5 SMged SLOKKe Je yl 53 ksl drm g b3l
M]es § -

Serd S s S (b iy dils S ezl 40,5 0, Kb 6 ODSs 5 iy
Silntingy o sSan 5 s O 2 53 2 5 O el SILSL 5 osTpen S0 L5 5 35 50 (s
3R 3 et ESuird 6 S LSy (b Sl LS St e G et [VY] 050 0
03,5 wlyl 3,05 3505 OT 5 o 258 ) Ol 5 Wolw sla 2yl gl Calites (gla gyl Jlasl OISl &S
D] s5 018 5 atls gy bl 3 0855 o3Il L ki goi 55 a5 Jhs) 55 0T Jom iy ol

3 s &5 Olajen (b 1y ] s e (5 Shomel s Je 6 Sl s S
Sl e oS 55 de o sl s eslizal (oS5 g 10T 3 oS L5 S al)l e Sne

! NP-Hard
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