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Network design, With respect to environmental and business conditions, the issue of
Supply chain, Uncertainty, designing a supply chain network has attracted lots of attention of
Fuzzy programming many researchers during the recent years. On the other hand, the

presence of uncertainties in these networks led many researchers to
work on identification of uncertainties and considering them in their
models followed by developing the appropriate decision making
approaches. In this paper, using fuzzy set theory, a bi-objective
mixed-integer linear programming model for supply network of raw
materials of a food industries complex is proposed and with respect
to this complex. In addition to cost factor, two effective and
important factors (i.e., quality and time) are considered in this
model. Furthermore, both parameters and constraints are
considered in fuzzy. To solve the presented model, a two-phase fuzzy
approach is used, Such that the results indicate the total costs of
complex, the quantity of purchasing, the raw materials transported
between facilities, the inventory of raw materials, backorder or
surplus delivery of raw materials to complex and suppliers used in
each period for the complex and intermediaries.

© 2014 IUST Publication, IJIEPM. Vol. 25, No. 2, All Rights Reserved

*
Corresponding author. Ahmad Norang

Email: a.norang@gmail.com



http://ihu.academia.edu/
mailto:m.amirkhan.ie@gmail.com
http://ihu.academia.edu/
mailto:a.norang@gmail.com
mailto:a.norang@gmail.com

] )yt § Qb (i mllod (g4 4yt

| e

—
Qo utige Mol ot 4 550
Syl G ie
ot e g ple o831

ISSN: 2008-4870

1PRY 99 g <Y D) > <Y 0yl
YA-YY dmito

http://1JIEPM.iust.ac.ir/

ool A (> 1yb Alluns (g1 631 S0l 6340l Joo S alyl
SS90 axdllo Sy~ Camdad pue b3l Condl adgl olge

fouaSe

ok 425 e 5 b ulpd a4 arg b b o) 0 aSd b Al

ol 50 ez slaciadad PRCRIIUET NS Sl 005 Ll 0 4 B Gla Jle o 1) I Kiagh
5 eslatwl b allie cpl jo ailes Bld 0 lr Jow o ) LQQT g 00,5 olulil |y laeoshd pac

aSl gl o ddus g0 haltes prors due s (el Joe S o3B lrdc e (5055
odle i 3550 (63,90 dslllan & do g b el oud 4l Llié mlio peime Sy adsl Slge s
2 cJoe (ol ol oad Bld Jae 50 5 ploj g S8 NS 51 g oo Jole g0 caiza ale
o5l 95 Jae o (slp sl 00k 4355 115 5 (65 g5 5l Alls sla il oo g Loy sz
WIS slaas 5o 00iS aseiie o 51 Juols gl a5 conl sad eoliiw! slal> e g0 55 5,505,

olao olile g 0905 e cadgl Slga (639290 (i «IDgd o adgl Bl JE! ok oy > Jlade
Gida s Al 6l oys8 a0 sud solitul LS el 5 Al 4 sad cols Jigeu adsl

il oo Laakaly

Copde ($95 glaill 5 gyl slis s s Sk
SOPRCAPRTILSRVICIRV. SISO W JCoW P TS P ERTY
h lees,o S anse %P 5l G Oleile 5 g5 Sl
G50 b wlgee anie 0 asradie Selee Jold
sl y3 Wiz a0 pd g Fhe jeka B Glag Bl
odd pled Cuod )3 O] e b conliite 3 10 4 3]
csliols g5ty ] 435S g iz 4z YIS
5 Sl g dlse el 50 250 slagidy (p Ciens Ll
moedld b bas e OMSEe ( pteges l eiend 0 Shes 25
a8 Cal S5 ble V] adbie wp s Sl gle
Jyame W5 Cuz paie niege el D aie
ashad (g0l sl Jol> (Jpame So o5 12 098 o0 Cgaine
ST Loy g 5 daaie S1ho )3 o5 Cuul dsgee
Lbasye caro ol 51 b 09d oo wdy Sslite L3l o
"SR s 00,5 s phizgs Eadse Comal il l3é slse
el o WS o oS 1, s lié Ypame o sle

85 oo i ol 5S> Glioe (sl IS (S
5o olelad g adslslos by sl 2k, oo Soallie (nf o

53,5 oo )]l olie wlio geizme o adgl Slge sl 4Kt

doddo .)
el oy omn & iz | ()l 23] slale o
et (b el 0w slagie 5l (S lassls
03755 5 o bz Copadl & dr g b g Cend (ol 0520
Wlge 5 Sl (b 65 aw slagl,r ole 5l b
Lol 510595 50 gols Sl 5l ooy 50 dlse L il
opey Gryaalin glaanlp o a8 cusl S5 QB iz
5 25 S5y Wlgs e 45 el ot Jole Conlad pae (ool
5 o yally Sezs 1 il OS5 el sloo ey ot il
B e I L I W L NERPILORYEES
Ailge s ol Glpe S sl Sl giludae anls

ANYNY 2 g g,

AV/Y/A g o)l

5 sl Sl mlio puaige 058 aSgel (UL (ol el oo
m.amirkhan.ie@gmail.com (& - > plol olSisls ¢ pwaige

s i 09,5 ol (S5 dam! 353 1allin Jghumo osiuny o5
a.norang@gmail.com & -y olol olKitils ¢ smwiige 5 pole ouSiiils

(e slooaSails sy pmlio cwiige 09,5 slivl pade M9 Lo,
tavakoli@ut.ac.ir |45 olXiils

Y oot ~Y0 Al ~IFAY g1, 4o chalyi e g @alins ousiigee (oll (ot 44 580


mailto:m.amirkhan.ie@gmail.com
mailto:a.norang@gmail.com
mailto:tavakoli@ut.ac.ir

ng:,sh&,,;ii”sml‘oléﬁolm

St 2y o Ly (55 Uy s34l Jko S 1)) ™

Wl slodas 5l ganail S o Gl wisged (g
Coand 0l 5 in,S ALl YooV B 1AM glale b onds
IR s Sse el ooy aSed (SLb b Le bl
g oad ole ganaib lajlee lanl o5 glsS 0,5
Wl bjlre ganaib (gl waz 5l505 (s S s
2 B Syse ) 5o ol plowl Slided Calgd 0 g 9 o0
bl sl cnl lp Wsdioe ls 18 (g ST b
5 Alis iy o (Fip 28 b Billas el 002 4Kt (b
S g Jo ey Blaal da g5 dausgaze (Dlog ke
P (NS g S wloads e Jais
Sladl 51 okd iy B g Conl oad Al (V) Jsaz
b aloads 6,l88508 (V) Jguor )3 s (nl bl 2 509
Slidos 5185 mpee 2 OS5 opl & Jeux onl o
el Caod 4 g wile a5 5 @ Ceand 58 00 el
el Al o i alddS Sliasd el oulds sl LeS
ol ol aBld gy 1S Coalad poe Sl 4y g 43T g0
Aion g AU 0,5 dieS oad colaiul Glawl iy
e Ogeed S0 Shial g alloe Slu s maw (338
b iored Cuwl ool oolitul S w5 IS Jlade 40,8
g e odlin by dive pd 0l (b Slaae (o)
Ol e ole 93 anpa p ogdle oS b wiz glaJow 4y oS
bl 2138 mleo g5 5 69,90 addllae o 59, 2 1) b
a5 90,0 allie b malily ¢ acuogass a5 (61455 il 00,5
anlllas 45T @4 a5 b ol oauis aidlo il 3l O y90
Wb 1wl e ol mlio geime K dlis ol 60y9e
(oS 5 Oloy ) Jole aw jo oS 30,5 all (o
I laJae aen 5o Loy ange el andl il 03 bl
‘oudled e (5,108 40 50 0,50, 5l eolitl g ! a8,
lae gjldis @l (TCO) TS 2SI ai32 5 (ABC)
Ol ) Alas ol o a5 ol 4B )T 15 angi 5,90 Dy
AIT) Txdge 4 9ot Cowbiw (40,5 Blod .l 00l ooliwl
A5 alie la)ls o o5 cwl pla Sy oo 5l Jae o
Gows ol sl o AT @ a9 b Cpuiomod Cawl 00l 00
 dlas (a8 an 5 wiSige p 1) Bl oS 00
Gles gl Gl Gded cpl e WS e 2y Gl
~as, lp el S 5 50, SO as (AHP) T sl el

! Activity-based Costing
2Total Cost of Ownership

3 Just in Time

4 Analytic Hierarchy Process

Sholakad 5 adsl slge by 5 80 slaanze ol carge 4y o5
3 ol Sgame 055 sl S B S0 el
SloelSisl oy 4l (8lS iS5 ey Jele g0 55
daollisl cpl 45 5)ls 3oy dlawly sloolKiws! doul 5 fal
Sl ol g eioren il e anie gl gla Ll el
Sezse slataalad puc gildue ln 551 sloacseze (5,95
o beaebd pus pl a5 Gl5eSy el ol solitul dllaw o
Joe 098 0 oonlive Jls slecosgaze 1o o g o al)ly o
ele 58 58,5 5 s o5 adle s Jae s 4
e Jo gl oS oo aneS 1) 4l glaas i oS 5 oo

el 00l Slgiiion glada 1o 50 o 0,500, S5 ol 4l
Vo p Cwl el popble ny Djse 4 dlde sl
s g Alles Glo @ ¥ Gidu 5 5 0 (g Erdge Sl
0,559y alyl g dluce (g5lidoe .l 0uls aizlo (60,90 axlllas
Proi 0 5 a8,S D0 05 T o gla i 0 i @ S
VoG g0 plmliw g el 0ad sols il gSlaslre gl
ety ST Slidos (ol bbare; (S 5 @l Gedow @l

W PR

Epogo Ol (o ¥
el 05055 55 Slosanss (2 et ] S 4l >k alles
» ale 6‘)" o ol).o..a: wob; 6&’6)‘5'“’5 L ocdel oS ..Lubé_.o
diz ) 5580 aSl alndS iz ( blaw i Sz
asis b dlas [Y] ()Kes 5 Sils alos S 4o i
O,lg aSls Sl pdgl (V) 1000,5T el Al 3 A s |
- asbo Oladad cadgl olge BasSas o Jold a5 conl onigds
Gdsi gbals )5 4 5,500 4 o 5 Gleas lizl ead
AS.‘....; ).7) u.uajb (Y) ‘Q}“"LSA UQM OJHSJJ.M J.M
OMges 9 (ples DY gazme caSady gbals 5 Jels
el SYgame wibioo @i ST s bl wsle e
00> 4 zjg U gahuly 4 ol jge slaals)lS
C)L‘> 45...w 545.~.u ).a) (o g (V) JJ}»ALSA osls Ju.u‘ ung)S
Olytie 4 Sep @98 SThe 5 Olytie Jold o5 Sl onigd
silie olagos u.:.AL‘ opzeiy 0 oSl b ane o S
2 el e Y] l)en 5 055 ool a8 5 250 98T
@ bgye olosl alis ol wlosls plxl ool 0oy Slool
I lienigy 5 Slhgime alal 1) el 0y Cu ke
b Lo e olosl [¥] ohiSen 5 500 iS00 samail 4,

[y Candad pae bld con ueli ooy g5 aebpn slag,

Y osled Y alo VAT 51,4 g S yrokn g @abino (i (slboll (ot oy



Yy. pdie Mg Lo,y 9 598 dosl )5 ol doxo

ey b o Gy 550 By 631 ytolips Jto S il

2 2y bybll 5o e Cushd poe Lyld (0,5 bl
yeS Slosl jo a5 cal (9l s 3l o slacasgae
ol 0ol witle ] s i cpl 50 4l 0 ol odalice
Sl ose das iz g loygs iz (b vz (Y iz
A1 5348l ga8ly (als 0oy Jilas sl S g (2 hotee
8,5 ool ba Sy 3l pan I8 (Solo sl LS slaow
yolo Gedod Joe 50 b Sy ol der s j0 wonl oals

Ll 00 0ailnS

ool &5 cul e ool LBanS el asiliel 5 gaw

ol a8 IS pg0 Bas ali ol o oLl
GRS B o b Ll oszee o) n Sley Cudsae S
“oeel (B il w S casbe Jleel 5 gl Slge sae Job
(ool llpd i 28 aiile) Glises Jle a by (o5 GBS
sl Jos ;o a5 wibico s9)ls0 ;S50 3l (008 5 solaidl Loyl i

Lol oauis svaline asliw

GolaSas bl g by jlre (guvdiws ) Jou=

St Sl S315%00 b (P clos 5 g atlone iy o
Ta ek
Op ks
SPr Syaze S5 Y gaazn Slusi
MPr Fyaze vz
SS e S5
Sup ool o yun )0 (o1 )90 Tobaw
Pro ads
Dis &8
Cr kb dan Rools Cauxtad
U b et 5y Jola
SP Gloygs S5 Woyg0 olue
MP Sloygs iz
MRM wlf iz gl Slgo
SRM S
SOb adas ¥ GBab ailgr dlaxy
MOb e wix
L s Joo sl
NL B xé
F s>, b gl
IL 4l 3o b g gSne
DS Lol JS (ol ©C) begsgans
ucC Mg Sad
TG Y Jogd (sl slre abold g oo
UN Sililely ds jlxo g Mot
TW o) ey
SS [P FOPRESP
FL e M tagzs s
PQ Algi lie
TQ EDgoand a2 050 Jo (3540
™ Joo (095
DD Lol amazs
In $osr g0
Ro Joo Jilwg (2l yane
C Sgun (395 Al b 41y 38 (3 5 dlseS O)dtant
CLC (il yons gelaw (48 55 ddpioy
B ooy oy Jolss
RO Slonoua (5]l gl (395 lenlin
VP A5 IS lade (09 ) iy
Ex B35 s g, S) Jo b9,
Hu LRI
MHu LU PO TY)
Y-1A 990 axlllan Iyl (1A) i s 1,15
N-1A ©)30 axlllao (o

Y osled Y alo VAT 51,4 g S yrokn g @abino (i (slboll (ot oy



pdo ‘5159.’ (- RE P INVES PN U IV P8 M@/,bdﬁ“.o‘_;y‘_;)lswb)dﬁ)ub,Ja& wl,/

m

oo gy Yo (5,1350S Y Jgux

Yo oS (Wlao Gy y25 [ Ly ogume | b 29,5 | Blaal] Jo ey [ (iziwe 8,15)

&=l
[o] St, Op, MPr, SS, Dis, Cr, SP, SOb, NLP, F/ DS, UC/ FL, TM/ C, CLC/ Hu/ Y-1A
5] Ta, MPr, Pro, Dis, U, MP, MOb, NLP, F/ DS, UC/ PQ, TQ, In/ C,CLC, B, RO/ Hu/ N-IA
[v] St, Op, SPr, Sup, Pro, Dis, Cr, SP, SRM, SOb, LP, F/ DS, UC, UN/ PQ, TQ, FL/ C/ MHU/ N-IA
IA] Ta, MPr, Pro, Dis, Cr, MP, MOb, LP, F/ UC, TG/ PQ, TQ/ C, CLC/ Ex/ N-IA
[4] St, Op, SPr, SS, Sup, Pro, Dis, Cr, SP, MRM, SOb, LP, F/ DS, UC, UN, SS/ FL, PQ, TQ, DD/ C/ Hu/ Y-1A
-] St, SPr, Dis, U, SP, SOb, LP, F/ DS, UC, UN/ FL, TQ/ C/ Hu/ N-IA
V] Ta, MPr, Sup, Pro, Dis, U, MP, MRM, SOb, LP, F/ DS, UC/ PQ, TQ, In/ C/ Ex/ Y-1A
[VY] Ta, MPr, Pro, Dis, U, MP, MOb, LP, F/ DS, UC/ PQ, TQ, In/ C, CLC/ Hu/ Y-1A
Y] Ta, Op, MPr, Dis, Cr, MP, MOb, LP, F/ UC/ TQ/ C, CLC/ MHu/ N-IA
[V¥] St, Ta, MPr, Sup, Pro, Dis, Cr, SP, MRM, SOb, LP, F/ DS, UC/ FL, TQ/ C/ Ex/ N-IA
Vo] Ta, SPr, Dis, Cr, MP, SOb, LP, F/ DS, UC/ In, TQ/ C/ Ex/ N-1A
[V$] St, Ta, SPr, SS, Dis, Cr, SP, MOb, LP, F/ DS, UC/ FL, TQ, TM/ C, CLC/ Ex/ N-IA
VY] St, Ta, Op, MPr, Pro, Dis, Cr, SP, SOb, LP, F/ UC, DS/ FL, PQ, TQ/ C/ Ex/ Y-IA
[VA] Ta, MPr, Sup, Pro, Dis, U, MP, MRM, MOb, LP, F/ DS, UC, TG/ PQ, TQ, In/ C, VP/ Hu/ Y-IA
[va] St, Ta, SPr, Pro, Dis, Cr, SP, SOb, LP, IL/ DS/ FL, PQ, TQ/ C, CLC/ Hu, Ex/ N-1A
[r-] St, Ta, SPr, Pro, Dis, U, MP, MOb, LP, IL/ DC, UC/ FL, PQ, TQ/ C, CLC/ Hu, Ex/ N-1A
Y] St, Ta, SPr, Dis, Cr, SP, SOb, NLP, F/ DS, TG/ FL, TQ, TM, RO/ C, CLC/ Hu/ Y-1A
[¥v] Ta, MPr, Sup, Pro, Dis, U, MP, MRM, MOb, LP, F/ DS, UC, TG/ PQ, TQ, In/ C, VP, CLC/ Hu, Ex/ Y-1A
[v¥] St, Ta, MPr, Pro, Dis, U, SP, MOb, NLP, IL/ FL, PQ, TQ/ C, CLC/ Ex/ Y-IA
[Y¥] St, Ta, MPr, Dis, U, SP, MOb, LP, F/ DS, UC/ FL, TQ/ C, CLC/ MHu/ N-1A
[vo] St, Ta, SPr, Sup, Pro, Dis, U, SP, SOb, LP, F/ DS, UC, UN, SS/ FL, DD, PQ, TQ, In/ RO/ Hu, Ex/ N-1A
[v5] Ta, Op, MPr, Dis, Cr, MP, MOb, LP, F/ UC/ TQ/ C, CLC/ MHu/ N-IA

ol Al Jow 5, 1050S ¥ Jous

(aWlane iy 523 [ g gamo | B g,5 | Blaal | Jo gy | gixiuo 5,,l5)

St, Ta, MPr, Sup, U, MP, MRM, MOb, LP,F/UC, TG/ TQ, TM, In/C, CLC, VP / Hu, Ex/Y-IA

\ oaliS¢pals

¥ oalis(yuali

¥ oali€cpnals

Fosiouli T imimim e

Eoimn 3O gy dudgi (6l Jli 0590 Gla Bl el Al ) Sl

Y osled Y alo VAT 51,4 g S yrokn g @abino (i (slboll (ot oy




Yyy pdie Mg Lo,y 9 598 dosl )5 ol doxo

ey b o Gy 550 By 631 ytolips Jto S il

ool 53 @ p3Y S e lan alie oVlie o | allie opl a5
oyles gabal)) gl Bas Al 1o ouds eolawl Ole VO 5l oS
Aloke ¥gadbige ange b basye Jsl o)le VY ()
lp denyz OI)I L Gedon (al a5 wliee ey b b e
s 35055 b 3l Glyls sl sols hges oYl
a4l gl dele @90 n JIT Colw Jloe!
S s ples g ana Jele 50 2 gy cnl b g Sl 035 oS
&b 5o iomen Cwl 00,0l (Bus al g0 (sbm) Gos &b
el AHP 51 ooliinl b wcgl o usd jslaie 4y pgs o
LIS oS el j2 45 (GaisSy (g d oo s, QS
29 AL Lol jlade 5 (i S b ass jo g) YL g4,
Ay 4 Cod Saa mlb 0 (gdes G398 oo A
oS el ] corge 4 a5 Wil e Iy BaS ol
ey 4 o 093 GBI (958 sl 6 5VL Cudlyl 515550
Jole aw (nlojlsen 5 lacusgamme (idn )0 09d o0 10,55 5
Ol Dlorpdgs o5 sl a2 S 518 A5 e (CopleS 5l diy o)
el 0 03,91 F-Y 25y slgl o

5 allae gslals Laly; 5 oabid et (glayially 0,5 Jos (sl
Wl 25,5 ol oa oolitul 651 (sladcgers (595
abaly b 0aiiS el o 5l adsl olge a3 laie 00 aseive
adgl olge JUEU] ladie wcodsS 9 Gloy Jelge (85 a5 0 b
il 5 S9eeS” Oliee sl dlge (539290 (i Mg
oalawl (BaS el 5 Al IS @ ouls ools Jygo adgl olge
0,99 JS 50 oad oolaul ulfwu..,ob 9 0590 @ 0 ol
Sl e (52l

Olosbe Lulpd 5 Lo Shg oo plore Cllae (285 Jlai o b
3 pol dlie la Shs (V) Jouz bl 5 aslllae 590
sl 00 (g IFAS (V) g

Al g3ladus ¥
) S 5o o ools ioles a8l 5 Siie Gudod pl Jo
oo S (22b) Graeln Jae Sy el e il o
dlie 22l Joo e 5 Ol bojwiite 5 b el dau
slasile Jow jo ool aid 3 ka5 o Slbg ae .00 5 o o ,id
02ty 30 ohdS S5 5 sle aauly 4 O¥game )
Hgdos Lulr
chw slaanie 230 0 5 0o b Joo 5 > ange -V
23,5 o dnloee a1y

5990 4aliao g AWluno iy 25 ¥

b ol plio goizme o adyl slge el 0p00) & a2y
B e B I S e P O
oS Elgil oy a0 Allie cl 5o a3 9550 peizes el
S (SR g S sl Cuale b (855 58 5 (LS
S g ollad somie g 0 i (g sloos sl ¢ ale
Sl Sl 8y0e slajlae 00,5 blod b sl dlge nels
ladiges Abl oo geizme (ul WS Ao sy (n flege
o oS (ool jl sl patome (nl 4y (599)9 adsl slse ]
wo) bl @B s Seejon ezl Ole
4 ol geize ol 3 g g wOlragsl (g, geul
S8 eolital 3,50 VI3 al” 5 o5 oolgls o’ &jge
“JB ple g ple 5 S ddgi Cuz 5 oolsils ale 25
Beden oolitul oad Fiw GYIP gy oy Sy Y
2k (dlo 5 g S gl o ool Sy o)y o ale
Plo &9 99 (Buiod (nl yo (ale jo90 5 05 95 g0
5 ooliinl g paizme 4y 00l )ly abes H990 (olo g 0T
oo )3 8y IS 4 adgl slge ploie 4 pale (g S 0y
() JSs 5o oable 90 ol el aSds el sty Sl ol
Y oaiS el 5 slals S ) oaS el el oad sols olas
s’lf““su-:-‘u AR ulfmu-“"b PESSISUC RN ICISREIgS
Oeizmed 5 WS o as e |y Shly sla ale oS sil e

il e @8ly 5 58 alanly HES s
el 4508 53 lge bz sl 2l Je S alie nl
o5 Jow al o ]yl Sl mlio meize Sy adgl lge
&S wiboe hbizse ore sae e g4l Jow S
3 loyge i 38 SOy ke glalsls L YIS paie
5 WS & Aol ) e JUS g0 Gk
(G55 & o 5 bialauly 4 E0iS el ) s o
o a3 S o allese cpl o Bus &b 9o ams oo JUi
Jom g5 w0aiiS el O] glaaija sl as mls .ol
SBY 0,5 53 59,5055 slaan e i 5 LY (5 Mg Jas 4
Jole 5535 Sl 10 bpgd Bas gl g aiS (oo aieS |, (g
4 S o ddin | el (gl B GV S jlade iS
man5e eealae 5l gl Bus Al jo ban e o ,SaneS shale
5 Saol oal oolinad S coSlle e 5 colled e
oolitnl il aludis o anT)d 5l 55 g0 Bon b glp
5 Bus w3 ee CudsS g oloy e Jolo aw cl oud
ol ola Shs 5l ol a5 Conl oals Bl laigsgame ;o o

Y osled Y alo VAT 51,4 g S yrokn g @abino (i (slboll (ot oy



ng!,sh&,,;ii”sml‘oléﬁolm

S (2 o Sl 510 5Ly s 3 s00lp Jbo S 4]y Yy

YIS asly o syl 4 sy mha 3Ll (slaas ;2 aulC i (1)
Qb5 idn o toyen o] eausS el 5lends sl 5 p

YIS asly a (sl 4 4y b SLE| (slaai ;2 AUICHE (1)
Al 5 i oty e Kadawly jleas g )la 5P

Gy Toyes 0P Y wxly o o)lgS 4 hlp (t)
THESNLY

P VS oy axly o ol 4 aeyz aiscshorp(t)
To,90 j0 Als 5 @ oads ools bgow

i P VS Slilo asly o (sl 4 a e CSUTp()
£o,90 ,0 als,l5 @ ouds 00ls

K alanly Ceand ;5 0diiS sl pelaw IS slaaiyza  sloi
Sryelin 38l b 5o

2] eaS el Qi b he U5 sleans  slch
rytalip 3l b jo K abuly cod

K ey Gand o b i mho U5 gleane  olck
Sl @ b

ol 31 s S oll b Iy IS slaaiye OlCTK()
K abauly ceond ot oyg0 0] sausS

b o K alanly Ceand o asly o 5 gloanje  ulck
Syl 8l

S yuols I P VS w5y s Jl 5 0,5 aie Cpik ()
to,90 oK alauls 4

sy o Gl & oy g Lol slaane aulcpK(t)
EENNS PSSR [ NVELANU o PRERPRUES . P
K alals

_ 2
it o Toysd 0P VB axly o o )lgS an e Mpk(D)
K abals

1
D VS 55005 axls yn sTi] & oy y> e CSNOTpic (1)
to,99 ,0 K alavly as oo ools Jygo0

1
P VS ol woly 8 ol 4 ann > aie CSUMpK(T)
to,99 ,0 K alauly a5 o ools J g0

5SLee Jalse 0058 Llxl 45 S acgarme slacl 35 RE
Al ge 5 B0 5l oS

s8bes Jolse oaisS Bl o | oanSenab 035 R
Al o K alasslg oFays 5! S

BB Ceand o P VI asl sogmse Dy

£9 00, ulf.xMSuMb &lp lie Cusle b4y L Y
Lol oauis 48,8 a5 (5 ds e Cudgase

il e 6568 5 abd Al slaans -F

1 s il g bac gozxo .F-)

(=1, o, ) loaS el dcgorme ]
k=1, ..., K) (L) bakwly acgoxe K
G =10, T Sl sles,ss asgaze T
(P=1, ..., P) V5 acgome p

alauly 5 HE0CS el dcgoze  s5=J UK
alawly 5 EaiS el dcgose 3| slacgom ) 5,cS

OB S el as gazme 5l (glacgomo ) 3

i (5 puiio g b ol F-Y
b 2ol )yl

13 615 e ;3 00itS el o IS sloaze  slc
Sryelin 38l b

2 el il b e U5 glaanie slo)
Sisteby 38 b yo ails IS Cad

2 Sl il b ke U5 laagie sle)
Sisteby 38 b ys ails IS Cuad

oo o K alady il b ke JS sloanse  slck
Gl @l b o a5 )l5

1 B Caand o byl mhaw S gleayis  olc
Sryelin 3l b

el 1 8l S sl b e JS slaansa 0l (1)
WS Cands 3 T o9 ;3] oaisS

K by 51 i S5 sl b as e S slaaza olci (1)
G5 Coond o toygn o

b o WS G o anly mhaw S cloane  ulc
Syl 8l

a8 s 5 P SV anly o JlEl 5 005 4z Cpi()
to,90 ;0 ails 15 aj

4K alaly 5P YIS asly s JUml 5 a5 anis Cpklt)

to,q0 0 als)ls

Y osled Y alo VAT 51,4 g S yrokn g @abino (i (slboll (ot oy



vy pdie Mg Lo,y 9 598 dosl )5 ol doxo

ey b o Gy 550 By 631 ytolips Jto S il

4 sbbadl o )l sae ) hugie Slojcwas plaw sl j
j asA.uSu,uo‘Lv (639.0
0,90 ;0 &l 5 Jgud LB @Lw)w» C.E.w tsl

aj onsSomeli It oy 0 a5 P S i xpy(0)
Sgis g0 oale Janl wls IS

4] eaiSimel ST oyss 0 a5 P Y fade x5 (1)
Sgis g o5l Jlas! Kk abauly

G5 a4 K alauls i toygs 0 a5 P GV Jlade (1)
Sgi g0 ool Jlassl

S oS 3 toygs 10 P Y 53929 Juie 15 (1)

dlaly Cond 3 T oy00 13 P G 539250 ks 12 (1)
k
G35 @ oad ools bozs P olile Y Llude sur;(t)

t 0,90 4O

Gl 5 4 oo sols figm P YIS 0568 Jlaie shor;(t)

to,90 50

K alasly 4 00 03l hgos P olile YIS luie  sUP (1)

t 099 4O

aawly a5 0als ools gz P Y 05008 e shorpzk (t)
to,g 0 k

. T PR s l
_ML}J.? 0)5.) JS 5o L}“ A.Q.)Lsn ul.AAAJ as 5{5030 B ZJ

el oads (65l 3 1S ags VI § eawsS el 5l 63,

sh

':LoL;).g 0,99 JS 3 Lv" AR 0 L)L”‘"’ as 29990 ).‘Jﬁ.a Ui

&L el sus 6)“'\:’.)"’ a\Jl})lS Ja...qs.s @ylfka\.la.w‘j )| 3D)

. T PR * 2
_Ml.iﬁ 0,92 JS ).) L}“ A.Q.)LSA ul.AAAJ as ‘5{5030 B Zlk

o sl K dlauly g oY j eansS el 5l 63,

“omel 31T oy00 10 bl e g (i &5 (15890 peiie M (1)
S L el ond gl > A5 g YT oasS

alassly 51t o9 40 LT Qad co LIS a5 o090 juile ni ®)
G Ll osds gyl > Al 5 Lwgs GAYLYk

2
k é.la.mb Caomnd »p 6}/[5 4...15‘ 59> g0 bpk
1
Al S Lawgi toygs o P Y ol Lolis laie dep(t)
2
K alasly Lawgs Toysn ;3 P oY (gl Lol jluie depk(t)
Slre ke SISl oS ekt 4 Lol cu,e WhH(D)
bl oo 45 Cond o toyg0 o P oolile YIS (6l
Sl e JiSlas sutiS ekt oS LolEs gy Wop (1)
Mbsa k d.]am‘s Comnd o t 0,99 4O p é‘)La 6YK 61).7
Jre ke iSlas 0aiS aseiie oS Lol oy o valp (t)
A.M:LJLSA 4.:[?}5 Comnd )Qt 058 4O p 65“5 09.:.05 Lg‘)"

e ke i 0siiS adein 45 Lol g, WWH (1)
2l oo K alaly cond 5 toyg0 0P Y 39S (sl

1
58 eaiSades isn jo 5l oj50 PV lade rmp(t)

t 0,99

2
5,80 o Koalauly 250 ,0 5L 5,50 P Y laie Mpk (1)
t

1
ooy 0P WY oszee slp b oS Infl p(t)

PH S L

2
P Toys 0P Y (999750 slp b oS Infl pk (t)
k 4\.’4....;]9 yuu >
1
33 Toyss ;3P YIS o250 slp YU s Maxdp(t)
PHES LR
2
P Toyse 0P Y s3929e sln Yo oS Maxt pi(t)
. .. . . 1
B, Ol 00iiS aduie a5 0y 5 S ok 6 S fo
Sl ge 61 sl B slall TP Y
2
Olpee 0aiiS pasine &5 w,s S Jade jl S ok
wilgo K alanly sl py (ol slaylil 5IP VI w5
-l 5l el gyl 5 P Y sl bugie 25 g
j XY

K alanls jlouds gyl 3 P oY (sl bawgio 55 0

$39,5 P sYE (gl a5 Jou8 LB LB S g,

Y osled Y alo VAT 51,4 g S yrokn g @abino (i (slboll (ot oy



pado Mg Lo, 9 K598 donl ()5 ol dozxo M@bbd[umgb}d)b‘;‘ab)‘_;f)abf‘jwt_ﬁ4.‘/)/ Yo

STt ooy o LT o e olid &5 L9090 uxie m?k(t)
G b el onds o)l K alauly bawgs oY j ouisS pals

e 25Uy Joo F-¥

Min TCO=

[ZS|Clj1,le + Zslcﬁuﬁ + ZZOIcljl(t).mlj O+ Z:Z:olcﬁ2 k) + Zzz(glplj (0)-+ aulch () () +
- k t j t ok n _
ZJ:ZZ(Elka(t)+aUIC1’)2k(t))'y}Jk(t) +ZZ:Jh1p(t).I}a(t) 1 + [ ZZSIc?k.ZJZk+iZZJ:OIC?k(t)-m,2k(t)+
t ok 4 » >
Z::ZZZ(E%jk o aUICf’jk(t))'Xﬁjk(t) + pZZZh%k 15 ® 1+ ZJ:ZCSUrlp (t).SuréJ(t) + chshorlp (t) shory (t)
ST Tehoui LY Tk onio] I
p k t b

Max TVP = D REQ D xhs®+ D) v + DD RED D xi(® )
s p ot p ot i ok p ot

oo+ S yhao- dep(t) = Sur, (t) - shor’(t) vp,t )
j k

sury (t) < Vi (1) . wh(v . dep(® vp,t s
shor; (t) <(1-V3 (t)). wwh 1) . dep(t) vp,t ®)
b+ sur; (1) - shor, (1) + (dep@ - mp@) = 15 (1) vp @)
I3 (t—1)+sur}(t) - shor, (t) + (dep(t) - mp(t) ) = 15 (t) vp,teT - {1} Y
InfI3 @) < 1 (t) < Maxi p(t) vp,t )
> Xt - dep(t) = SUr (t) - shor(t) vp,t,k @)
j

sur’, (t) < V2 (1) . w0 . depu(t) vp,t,k 0
shor (t) <(1-V2 (1) ). w2, (1) . depic(® vp,t,k o
b2, +sur? (1) - shor?, (1) + (dep@ - mp@) = 12, (1) vp, k O
12t =1) +sur?, (t) - shor’, (t) + (dep® - mpx®) = 12, () vp.kteT -} 0
Infi 2, ) < 12,(t) < Maxt et vp,t, k O

Y osled Y alo VAT 51,4 g S yrokn g @abino (i (slboll (ot oy



YYs pdie Mg Lo,y 9 598 dosl )5 ol doxo M‘?bbd@gydjbwb)‘_;f)ubf‘j@&4.—/)/

y%k(t) < Iik(t) vp,t k o)
DO+ Y v® 2 1, QGO+ yh®) VPt 0%
jes; kes jes kes
ngjk(t) > o .zx;zajk(t) vp, kit oy
jed i
lej ) < (Zdelp(r)) . m} ) vp, J,t OA)
7>t
Yo ) < (O dep()) . ni (t) vp kit 0%
>t
X3 (1) < (O defk(z) ) . M (1) vp, .kt )
>t
1) < S el
o (1) <> dep() vp,teT —{T|} )
7=t
D + Y dpeyh® < Tap Qx50+ vp®) vp,t v
j k j k

S s+ > s 2T KO+ Y yh®) vt (Y1)
P p Kk P p ok

z; <> mi(t) Vj (¥e)
t
1 1 H
m;(t) < z; vj,t (Y0)
Uy < () vk (v)
t
ne(t) <u; vk,t V)
5 <> mi(t) vj, k (YA)
t
m3, () < z5, Vi, k,t (Y4)
X0, X2 ® i, 15 (t), 15,(t), sury(t) shor;(t), surg(t), shor; (t) >0 D)
1 2 1 2 1 2
Zj, Zho U, M), me (1), me (D), V,(t), Vi (t) {0, 1} )
A8 oo dndon |y 0y > S Jlade (V) Gae b .aiS o 4 ‘c_x.«..Su.mb rhw dw 0 05 glaanse IS (V) Gos &b
bl a5 Sloess jo 1) (S gla)lne 31l &5 gl Sl 5 g laalanly 5 Al )15 Cond g3 )3 vy 5 (3)law
@ Jigs YIS ollle g 0gueS polae (F) Cudgusme 008 0 0390 IS o 1) alB 5 4 JLasw VIS 55095 4 0,5 50

Y osled Y alo VAT 51,4 g S yrokn g @abino (i (slboll (ot oy



pmgyu)gtﬁ)yw“ouﬁ‘M

St 2ol o (s ly 55U By s 0l Jko S 41y Yy

Loy oyl € ojg0 10 151 4 glisS wiS o Lo abals

P M) ST w0 ojgo K alanly sl ] oaiS sl

welys i plp 5 sz)jkl (1) oF ahasly & & S35 yio
(i OYgame 4wy mlio b mlio S o
e o ailgi e dai el by 5 Wigdse duld Cdél Y gasme
ool Gl Sl SIS o9z Ol @ pley Sl s
@ & A e Jeers dlis 1 ahs (V) Cusgame
lold 1wl (s997 50 Hlaie STas 0,90 o 50 o alawls
@ Jood 9SS Jo3 BB gl Jlao S sl 090 90
P by oad ools fgad Y (Slaycmns mlan) fse
(S35 LIS b o win (5,525 s Jole 30 00 sl

Y. S TP S PANVEL S
aileads Blxd (YY) 5 (V) slacusgame 0 byd g0 oyl
L ML\GA Caalod glaudgazs (YA) U (YY) slacgsgams

walss i b oy 7] e i (YF) Coogame il oolital
oS el 3l Sy 6l sl )90 b w5 ST
Cydgioe a5 > o ‘(Ztm} (1) =0) waw bl o5,k ]

. Fa & 1 .
an b 3 STesd S b plp 2 &5 wS oo Heeme (VO)
Sygo Al Gy J eanS el hwg o)liw baoyes
et 4 3 (YDA 5 (TV)-(T8) (slacusgiome i
$29°99° 3 OO SR oS 4 (M) 5 (7)) lacusgaom

e oo slid 1) e stie o

Alus Jo 5,59, .0
ol 638 J> 0,59, -0-)
ST g e oulin allue Lol Juo jo a5 shailes
Gy G ol B mili glo il b Lol Jow slo ol )b
S oriores wibioe 3B g9 5l (S3ESS culpe
il e 658 0l golusls slacysgasee
Gl 0 90 5,555, ol adlie ol o o alyl Jowe J= sl
JA.A g_i.v 4 d.o.]s‘ 6)13 JJ.A st‘ d\.l>).c BC ol 00l colaiul
oy 2l ped alo e 53 5 3580 hrad Jolae (S5 ok
Q}.ALSA oalaul LS{LGI) Léiﬁ‘s.: ul? Q‘>)3~‘ Codo Lg‘)" 6}3
S S e 1, (fY) wle

@) 5 (F) slecusgazms oo oo Lis 0,50 12 o | 6l
Log ogeeS Sl o 2510 w090 50 )0 4SS (o0 Gred
il sl g e a5 s (gl g YIS ol
Oloyer hord LY sl 5 d9eS polie Koo Sjle &
Shde 2Slas wogsgase 98 cpl rizmen il Code wiiles ol
30 3 |y Al 15 @ oals ools brgms oY olle 5 0908 jloee
S e Bl Jow

5 Jsl eysd Ohl s 1 LYK (gos2ge jlade (F) Cosgocms
S0 sleoygo (LL o 1) YIS (gog2 g Hlade (V) Cygase
Cudgize A oo Glid Al IS Cond [0 (Jol 0,90 31 é )
G sle |, S L e b Sl 5 s ()
DS o0 A )3 095 8 )0 (SO97 g0

P4 ke Y Sl 5 09T pslie (1) Cudgace
OV) 5 (0 0) slatudgasme s oo Hlid 0,90 ;2 ;o 1) alawls
L g opeaS Cdlo S 5510 058 12 40 a5 WS e Cppadd
A aidly sl Wiy oo davly 2 gly b YIS olil
- o5 layes iy VIS Shle 5 05aS polie Ko o lie
Shde pSTa Cadgasme 95 (pl mizmes il Cute il
3o 1) adawly o 4 ouls sols g5 SV olile g eSS e
WS oo Bl Jow jo

5 Jsl 095 Gl po 1) YIS (o920 Jlade (1Y) Cusgass
50 gleoyge bl o 1) YL (gogzge Jlade (V) Codguze
Cadgize iad o las dhanly o ln (gl 0ye0 51 e @)
SN sl |y Ay o L Cd kSl s (0F)
Casgaze (10) Caspae 5,5 on 15,3 0,39 10 15 3575
Jloy) slre Jlade iSTas 5wl oo bradawly gl YIS as e
BB e o plid oy 2 o | &l IS @ ddauly e IV
e ,s glailaie b s onilsd o8 wdl oo 3lisl bacd,
sl slalil 5l 0 0 3 U5 s 5l a5 08 e p3le
b ainsles oo LIS W0 51 can adlye can o b onled ags
auS ags @lfhx.\.\fu.mb 3 esr Y same 5l e By
il pols sla s slls oS

Sl a5 w8 o Joons allae o 1) byd cnl (VF) Cysgams 13
s Al hagt oad gl ,m Jlaae S patie ds o
0pb 553 el EAS el nl 5wl (53200 0590
WS o Bl bdlawly Cuond 5 1 b ol (V) Cydgame
Sl K oalails b j oasS el biwg o5)lhw toyes ,o S
walys jao oy ML) L M) olST wsis il sl
2l skt VD 5 OA) glacusgume ©pgo (ol )0 0
V(D) 5 X (€)ool el o 45 w5 s

Y osled Y alo VAT 51,4 g S yrokn g @abino (i (slboll (ot oy



YYA pdie Mg Lo,y 9 598 dosl )5 ol doxo

ey b o Gy 550 By 631 ytolips Jto S il

n
Minimize 2 =Zijj
i1

n
st ;aij < bi+ti(l-) i=1..1 -

n
zainj =Dhj
i1

x>0

i=l+1..m

S Joe slo el )l sl o oalice (YY) Jowo j0 a5 jobijlan
S @ 3 s G5B Jae s sl axibige 36 g5
30 &S Conl oads olginy salisee sla g, Jobe (oalad Juw
b ol o0 ooliiwl [YA] o)) e 3 9500 8,505, 5 allie o0l
ks (FF) Jolbeo Jow a0 (M) Joo 5530 (g, 5

it

n d. —dg
Minimize Z=Z(cj+%)xj
j=1

d, —d3,

n - dp —dp, dy —d{ .
st > (@ +———)x; < (by + ) i1
i

3

Z(aij +#)Xj = +— 3 -)
j=1
x>0

n
Minimize —z= Zéjxj

j=1
n
st Zaij < bj i=1..1 Y
j=1
n
Zainj =bj i=1+1..m
j=1
x>0

4 (7))l paudilas! gslusl sacasgame «Jsl a5 o
Lg ol ol oalaiwl [\‘V] L_Slféjj 9 u,ola&ls L)"ﬁ) )‘ )914':4'&
i () Jolee Joe a0 (VY) Juo 5530 (3s, 605,

At

(\Ap)

il e (V JS2) (e 5568 sas 51 € (655 0 ahali o g Sl (il Soeil> oS dg 5 Aoy &S ook

v

Rj

o 538 vue Y IS

9dn Jiod b gahd Jow 4 dliss Lol 658 Jos (358 9,505, 55 65,0 L Sl

Y osled Y alo VAT 51,4 g S yrokn g @abino (i (slboll (ot oy



pm‘slfsi’bé)gci;)ymholéﬁ,dm M‘fbbdﬁqmdb:d)lﬁ‘fab)‘_;f)@b/JM&4.4/)/ Yya

Scn—d d 19 — d
Min Tco = [Z(Slcll+ o )z + Z(slc12+ slckZ slck stel? el o+ ZZ(Olcll(t)+ o )m ) +

d

ZZ(O'CH@* °'Ck Gor o’ Toldly ol 1y + ZZZ(C (t)+ d‘,’n 4 aulcll (t)+w) X (1) +
ZZZ(C M+ dém I e (1) + P~ a”'°"k)ypk(t) +ZZ(h1(t) LI
[ZZ(slc,k ! S'°'k ,k+ZZZ(olc,k(t)+ R °'°Jk) (0 +

ZZZZ(cp,k(t)+ +aulcp,k(t)+d‘"‘”'° a“'°”k)xp,k(t)+ZZZ(héka) k_ %) 2 01+

d d’
[ZZ(csurp(t)+ Csur Csurp)surp(t)+Z:Z:(cshorp(t)+—CShor 3 CShorp) horp(t)+

ZZZ(CSUrpk (t) n csur - csurpk ) Surpk (t) + ZZZ(CShOI’pk (t) + CShOI’ CShorpk ) Shorpk (t) ] (¥o)

Max TvP= ZRl (Zz ps(t)+ZZyps(t))+ZZR zz 2 ® (¥#)

prj(t)+ Zypk(t)- (de} (t)+ _ P) =sur;(t) - shor, o (1) vp,t V)
1 1 1 ddel _déel

sur, ) < vp(t) W (t) . (dep(t)+%) vp,t (YA)
1 1 dde1 _déel

shorp ) s(l-vp(t)). wwi (t) . (det(t)+%) vpit )

1 1 1 Loy daet el Aot ~ 1

b, +sur; (1) - shorp () + ((dep(1)+”T) (rmy () + P)) = 1,0 vp (f)

e dde

ypy —0
I;(t—1)+sur;(t)-shor;(t)+((de})(t)+%) (M (0) + “))—ll(t) vpteT-{l}  (fv)

d 1 d'
(I3 (t) + '””*’) (tg + ta').(l—a)S 15 () vt (FY)
1 1 dMax1 Maxl1 dy, —di,
(P (Maxlp(t)+fp)+(t8n %).(1—05) vp.t (F%)
d, —d,
> ) - (deﬁk(t)+w)=surp2k (t) - shor(t) vptk F%)
j

Y osled Y alo VAT 51,4 g S yrokn g @abino (i (slboll (ot oy



Yy pdie Mg Lo,y 9 598 dosl )5 ol doxo M@b.bdﬁq.o&b:dib‘;wb)‘_;ﬂ)ab/‘j.w&d.v/)/

d,, —d,
SUP (£) < Vi () - WE (1) - (08 )+ —2—2) .tk .
2 2 2 2 ddezk _dtliezk
shor, (t) <(1-vy, (t) ). ww, (t) . (dep, t) +%) vp,tk (t5)
2 _déez drn
b, +sur (D - shorpk(1)+ ((depk(1)+%)-(rn%k(l)+u)) =12 el vp,k (V)
2 2 2 2 dde;znk —déegk 2 Aoz, ~ e, 2
I 5, (t—1) +sury (t) - shory, (t) +((depk(t)+T) -(rnpk(t)+%))= () vpkteT—{{U}  tA)
d d; —q!
(|nf|§k(t)+u) (e ”Tt”').(l—a)ﬁ 12.(t) Vp.tk (F2)
d axi2 dp . —df
2 (t) < (Maxi Sk(t)+w)+(t + 2 ) (1- 0) .tk ®)
yhe(®) < Iik (t) vp,tk o))

f1—d —df
pr,(t)+2ypk(t)>(fl i p)(pr,<t)+Zypk(t)) s+ 2 —e)-a) L OD)

jes kes, jes kes
2 pzk et dt17

prjk(t) 2 (fok +———)- pr]k(t) (t17+ 3 ———0).(1-a) vp,k,t Y)

i€k

X ) < (O} 05 %)) m 1) vp,jit %)
>t

) < (T @b+ %)) ni 1) wpkt ©0)
7>t

) d,. —dj

X3 (®) < (O (@) +—= ity m?, (t) P, ikt %)
2t

L t+l dél

I, () <Z(dl(r) o Ty vpteT - (7|} oY)

s - dp —d'y —df
Z(q Api qu ) X j(t) + Z(q M) y (t) < (qu qu 2 Tdp )(;X]b] (t)+;y]bk (t)) vp,t (OA)

Y osled Y alo VAT 51,4 g S yrokn g @abino (i (slboll (ot oy



ﬁdﬁoslsy'hé)gti;)siwhol&ﬁ‘é»za

St o o sy (55 (s s s00lr Jko S 1)) Y

Sy

J )ij (t) +ZZ(S|12 5&2 S|k )ka(t) > (Tsl

dTS')(ZZ p,(t>+22ypk(t)) (3

T<Y mi(t) v ¢
n

mﬁ < Z} Vit &)

Uy <D n(t) vk ¢Y)
T

n(t) <u; vk t @p)

75 < ijk(t) vi.k %)

m? (1) < 2§, vkt 0)

X0, G®, vh O, 1), 15(t), surs(t), shori(t), surj (t), shorj (t) >0 %)

Zj, Zh, U, M), mi (0), ng(), Vo @), V() {0, 1} V)

o ooliiud [YY] twn 5 ol hgy » e 5250,
30,5 0 4D 113 O jeo a4 goloiion 0,505, slepls ol
sbcusgaze glp 1) (o Jsd BB ax s JBlas ) L
Al piycillas slacusgams 5 o5 s dlas iyl
S o Joles (sdad slacgagase 4l

slayully sly 1) calie (e Sl glagss Y 68
OS5 e e 33008

sae 2 gl ) (A" 50 ) oz g ) ils sloasls ¥ B8
21y ol e (538 Jao s 5 05 dmlme 2l 5
&S e Jolee (el o

A e Jos!l Sls> 5 @PIS) @t Jlosy! Glg> ¥ a5
OSSO s g B U 2 gl 1, @-NIS)

25 Sosa S al e ln |y s cogas 25D A

(OS5 eS
1 if z<zs™
ZaiNis -Z H -Pis —Nis
M(X): ﬁ |f Za SZ SZ“
Zl N _Z1 P 1 1 1
0 if zZ, >z

99 50 plaS 52 (VF) 5 (A) slacusgame a5 sl S5 4y a3y
ol 00l =Lo.~.¢5.a b;u d.fa;‘)

ol 3 J> 0,509, 0-F
Srotelin gladoe Jo> lp At ooy, 5 5ok &
ol Gl 5l & oad olpiy Slool jo adae sz s
srSeslul yo lagl HUly e @ (o3 (53,40l 2 slos S,
arsi Oyse Fula 3l sladle o doa &l e Lol mas
o el e sl 308 o 3,5, el €555 15
Min- Gogy ol 4 5 [YA] o pors Jawgi Sl Gdsl b wiz
Sl 4 5lge (B 0 jeS e hg, b aid S IS max
oSy, chns cpl g ade ol AT Sd e meie el ST
5 [ oTY] el oas 0ols drwegs MIN-MAX 3g, 51 5,500

el alis Joles abad Joo Jo jshaie 4 allis ol

1 it z,>z"
z _ZfI—NiS H a-Nis a—Pis
/IZ(X): W |f ZZN SZZSZZ P
0 if zZ, <z

Y osled Y alo VAT 51,4 g S yrokn g @abino (i (slboll (ot oy



Yyy pdie Mg Lo,y 9 598 dosl )5 ol doxo

ey b o Gy 550 By 631 ytolips Jto S il

S 590 Al el oad ools las (1) JSS s oS weSilen
ailaie ;8 ) oalS el 45wl e ouS el o Jels
momel g 0l 18 ele ja dilate 1o ¥ oaiiS neli g lesl
5 Cpitred aiied Sy GBaS sl F o Y Bas
2y oles 5o 90 e a5 Sls sems S Al o alaul
Els old 30 )5 2l mlio paime (ped o s
ol

lag] a8 canl ous a3 8 a0 allis sl adsl oole g5 g0
039 e Slp bl j998 (le 5 0T (oale ) asle
g Ban mb o eolitul jolate 4y baakauly o HEanS ol
o aipe 98 g WS GEAS Huli (lp L) 45 4
onds oslinwl AHP auTp 5l (alauly o BasS el sl
lp anle 93 0,50 i Jols alle o oo 0,90 S end
S Ty 4 azg Lol s il oul a3 3 ks o allis
iS5 o) A Gllis IS ks g Glaal coeal @l
byl jhie ()15 GLubid )5 sl 2ulil o sla S
A oie g+ F plp Y bl Jlade oo YY) plp B0 02)
RERUELT R

4 odd fod (2l Joo lp 1) Jo 5l Jolo il (F) Jgoor
o Ol S Gl )8 g goliiny sla el T
GAMS 22.9.2 J5ley 5 allics a3 Jow Jo (slp amo

ol 00 oolazl

S e 0L ,alh Gan bl culo; a0 4 Uh(X) 45 sk
b 5 ool U 1) allas Jolas 4B g3 (ala Joo :# o8
sae gt gyaaliyy Joo S & [YY] (g g 5 (re20
dbioo Ji5 Ojpar 398 (ored @b 05 Jos balite oo
Max i) = ylo+ (1=7) Y
h

s.t. A< u(x) , h=12
xe FXx) , Acandi e [0,1]

Jobee (abad Jow sla e Julis Sad 4l F(X) a5 eka
obis 1) Bae mlys 5l cols, az s sl Ao=minn{Hn(X)}
.Méso

b hyaeln Joae g oS patie |, Bn g ¥ polie ¥ o8
S 1.5 o 1) dbg e ddun SO Llise e sus
L Sogo ol 8 00 o8 BBy ol mB e Olgr b oni S
Sloz T als a8y 5 On sl ¥ S19) @ 5y polie sois
o sl % il

& bwloxe gulis $
ool hE abuly 4 (Joaw Jo 3l Jols bl ceend ol
Sgdee ool ules alie slayelb gl> 4 adly polis

(01 ‘ 02)=(MV 6‘&‘“) 9(1 = ‘ait }/ =’&f 6‘)" 4.? IR W) JJ..\.'H gfﬂhﬁ J..\.n J’ j‘ J@l’ &_"99' .f J,d"

a—Pis a—Nis a—Nis
Zl z 1 YA 2

zg7Ps Z, z, u1 Ho

YYO-FYeoeen (ARRTARRRRa VEYSASA

YYAYOY -

FO-A e Yyan-a¥ +A4r9 «AQY

(blen (¥ ) 3l (01.02) 9 - & ply @ Jlaie) 7 yiolyly (59, ol Judoxd gl O Jgu

y Z, z, y) A t Hy

« ) YEVYAD oo e yYyyvaaa +AY) +AYA +A4F +AYA

.y YEVYAD e oo Yyyvaasa - A48 +AYA - A4F +AYA
A AfFFave ... YY-OVFA + AAA «ASA «AJA +AAA
¥ fO-ADe e Yyan-af +AY + MY «Arq «AY¥
N A R AR R YYAAY#Y QYA N4 + A4y N4
7 \fAA AR EREEE YYVAVAY +AYA +AQVF +A4F +AQVF
Y Af 3 A R YYVYAYAY +AYY +AVF - A48 +AVF
A Af 3 A B KRR YYVAVAY +AYY +AQVF +A4F +AQVF
) 0A99_Y e e YYYEf-¥v +AYD +AYY +AFA +AYY

Y osled Y alo VAT 51,4 g S yrokn g @abino (i (slboll (ot oy



ﬁdﬁoslsy'hé)gti;)siwhol&ﬁ‘éaza

el b o 5y 50 By (551 ytoliss Jto G il

Yy

(bbgo ¥ plp v 9+ plypa lude) 0, 96 yiol)b 59, Comwlus Judond @l F Jguo

& 0, Z, z, y) Ao )7 Hy
- 5 YOVFIQ-- - - YYAAYS) CAVA AV .aay AV
.5 ¥ LT T PO Y¥VAVAT . AYA Y .a48 s
-y Ly T3S T PO YYVAVAY .ary Y .a48 Y
<A Y VPPN eeens YFVAVAF Lavy CAVF .44 CAVF
. \ 5334Y - - TRYEE.Y .Aavo Lavy - AFA .ary

5l e Bua by g 00,5 o aeS hgos Y 55 o
ol (5l Y Jlaie o] )0 g Cewl o oolaxw! AHP
Bl b 3 03,8 e Aty CkS e 355 B s L
5 obey aiyr Jule aw & Cul oal orw ojlgen (g3ludoe
w2 g Saa wles )5 e ol mlio peize HB5 3550 CoiS
o 5% Jae o gl 00,5 Bld bcosgame o
el as Lgldgsi Sl 00D .)Ler.....u Lg‘¢l>)‘° 9o J.’> 5)1.’.3)
cdl ol 556 Glall 5 eysgass sl al> e
B3 Jae pgs al> e 0 g 09dioe o (2l g s3lne
Sloclsz 5 39da Jo 36 iy, o 5l eolinal b Wl
Py S ysSde hsy oS Sl S8 LB 0o S e Jol> ol
plod jo was oo 1) Gl pl (B0 S peal 4 g 009 Jlalss
Juel 1y 055 St bl eis b spSpens Sl
ledbl 5l as Bls slis Blaw o 4y, pl &5 aled
Syl s dpde ey s lsys5 5 Bl s 5 (oalad s
Al o

lacol 6l 157 lolis IS s ooy lis £ idu jo oS jshailen
osls olaist gl 4]y ol jfake ol j2 pspie 4 4z b
6‘)‘.’ JAA J.> )l [ J»«dl? 6&;»‘? FLy 6“\"5& INVALY
Gorie 5 cwlie GloasT izen 5 9 Jo3 BB S0
s bodalsl o gl all als 5 & g S e Sy
e 3 Cexdg S wd ol (ol oS sla sl
ails b5 5 Shes g (S prendd (S5 (o2liew U g 00
S ot 0,98 2 0 celie HFaiS el bl o
ol (gl GV Jlade ouiiS astiee &5 0y 5 o) anli
UL:J‘ EO5>90 u,u.u | oA.uSu.uoL g2 )‘ 9 0y90 @ 0
Oy attiee g odd ools g o b ogy YU Jlude pss
e b ozsS dlexr 5l et Sloj 0jed Sy ane S
39 andad pae S o (Budod cpl gl LA wib e Joe
Sl 48,5 13 Qs 5 L

Sy ead s ool s Sl ol gl @) Jpor
e X)) 2le 01 B2) g+ F plp @ maw o Y Gl polie
Dgd oo oddlin Jeaz pl o 4T jglailes ams o plis (00
cF el X e MY polde il S sl 4 Bas Bl olas
i) ¥ L pln ¥ Cond e Candg gl (A g Y
Sl o ol o oS il e (05,5 GLolis S L5 50
slclsr 5l e w ¥ Ll Y ehis 38 Y ol 5l S
Y slm cadlie 55 p ol af 4 cod g olete
23,5 oo Sl < F L 2l

bl @l o fos (oald Joo Jo 5l Jolo mls (7) Jgor
R BT ST AN R URs g PV (071 02) bz polie
50 ed oo odaline Jeaz cpl 0 a5 jshiles aas o olid
30 mlg el G ) b sl B1 02) Jlode &5 Ul
W il oo 0,05 0 500 Glacdls @ Cand (g Conds
23,8 o slpiion woz Jlade cpl Cls!

G5 Az ¥
aSs 5o Oledad g adgl olge b goledoe 4 @lie cpl o
Cosad pae Lyl 3 00 21 mlio xeioe S adsl olgs (el
s oyee Allis goge @lasl gyl 5l el oad aislsy,
SG ] @il olidsd ganaid sliie 4 5 ol )
o B s psSie Sliind e 9 il )ISWST s
Al Ll i o 125 e cdaldl )5 .l 0 (6 0SS paras
Glp 3B bl momo sae s gn ey Joo S
wiz o oomban aix )5S e o a5 sl5sKs cl o il alliss
Shsn ol 5o 5wl ddan 50 5 loyys wiz (VS

b e aiilb e 536 go 5l dlas slacasgamae 5 Loyl )l

ause g ol St IS anie 50, 9 5l ol Sus

L o,S0g5 slagle; o ay i ol 4o g ouds eolaiwl J5 coSl

! Balanced Solution

Y osled Y alo VAT 51,4 g S yrokn g @abino (i (slboll (ot oy



YYf

pmsuy’u)gi;)yJM‘soléﬁ‘M

ey b o Gy 550 By 631 ytolips Jto S il

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Eskigun, E., Uzsoy R., Preckel, P.V., Beaujon, G.,
Krishnan, S., Tew, J.D., “Outbound Supply Chain
Network Design with Mode Selection, Lead Times
and Capacitated Vehicle Distribution Centers”,
European Journal of Operational Research, Vol. 165,
No. 1, 2005, pp. 182-206.

Chen, C., Lee, W., “Multi-Objective Optimization of
Multi-Echelon Supply Chain Networks with Uncertain
Product Demands and Prices”, Computers and
Chemical Engineering, VVol. 28, 2004, pp. 1131-1144.

Syarif, A., Yun, Y.S., Gen, M., Study on Multi-Stage
Logistic Chain Network: a Spanning Tree-Based
Genetic Algorithm Approach, Computers & Industrial
Engineering, Vol. 43, 2002, pp. 299-314.

Wang, W., Fung, R.Y.K., Chai, Y., “Approach of
Just-in-Time Distribution Requirements Planning for
Supply Chain Management”, International Journal of
Production Economics, Vol. 91, 2004, pp. 101-107.

Jayaraman, V., Pirkul, H., “Planning and
Coordination of Production and Distribution
Facilities for Multiple Commodities”, European
Journal of Operational Research, Vol. 133, 2001, pp.
394-408.

Amiri, A., “Designing a Distribution Network in a
Supply Chain System: Formulation and Efficient
Solution  Procedure”,  European Journal of
Operational Research, Vol. 171, 2006, pp. 567-576.

Peidro, D., Mula, J., Poler, R., Verdegay, J.L.
“Fuzzy Optimization for Supply Chain Planning
Under Supply, Demand and Process Uncertainties”,
Fuzzy Sets and Systems, Vol. 160, 2009, pp. 2640—
2657

Liang, T.F., “Fuzzy Multi-Objective Production/
Distribution Planning Decisions with Multi-Product
and Multi-Time Period in a Supply Chain”,
Computers & Industrial Engineering, Vol. 55, 2008,
pp. 676-694.

Zanjirani Farahani, R., Elahipanah, M., “A Genetic
Algorithm to Optimize the Total cost and Service
Level for Just-in-Time Distribution in a Supply
Chain”, International Journal of Production
Economics, Vol. 111, 2008, pp. 229-243.

Mohammadi Bidhandi, H., Yusuff, R.M., Megat
Ahmad, M.M.H., Abu Bakar, M.R., “Development of
a New Approach for Deterministic Supply Chain
Network Design”, European Journal of Operational
Research, VVol. 198, 2009, pp. 121-128.

Lee, B.K., Kang, K.H., Lee, Y.H., “Decomposition
Heuristic to Minimize Total Vost in a Multi-Level
Dupply Chain Network”, Computers & Industrial
Engineering, VVol. 54, 2008, pp. 945-959.

Gloaie; polo Gl oSS 5 aslol jolate 4y 5 Ll o
130 )5 oo Sty ) Slindos
g bl jl Sy Wie ol o 4Sul 4 vy L@
oled 5 wload 4 S Sl s 5l gy 5l blusgase
Sl olidos gl wdloe (b3 gy 5l e sla e
285 S s 6 gg 5l ) b e Dlgse
w5 L8 axgi ojse Sy Sz el 0l 0 @
e Jo> ooy e slol ol 158,50 O a0 0 10wl
i S liied gy a5 il go Gl (pugmie sk 4
SASES Sl 550 ) ll okl s o il Ol oo
2,5 solazwl
Meged G JB 5 Jor sloddl (285 s s @
Abl oo ST Olaazs gl oawlis dne wilgy co calies
Sibedie a0 LS Baod (nl )0 9290 SlaCudgue 4 axgi L
Sl 1 olados glp 100 el ool aizls el sy
B Olge 5 5 vges adlol ol 5o a ) Koo sla iy
285 o ) 0 s

&zl
Ban b s o) b by b 2V st D
g a8l ) wlid 5T aebiplly Kas e Jlas
VAR ¢ oMol ol3T olKzils egim ol o 9l (ol

ais ceaSed o sandley ool Jao Sy alp oy oy Y]
IS il a5 S s, S b ol o
ATAS g5 olKails cplio piigo 03,5 i)

[3] Degraeve, Z., Roodhooft, F., Doveren, B.V, “The Use
of Total Cost of Ownership for Strategic Procurement:
a Company-Wide Management Information System”,
Journal of the Operational Research Society, Vol. 56,
2005, pp. 51-59.

[4] Jang, Y., Jang, S., Chang, B., Park, J., “A Combined
Model of Network Design and Production
/Distribution Planning for a Supply network”,
Computer & Industrial Engineering, Vol. 43, 2002,
pp. 263-281.

[6] Croom, S., Romano, P., Giannakis. M., “Supply
Chain Management: an Analytical Framework for
Critical Literature Review”. European Journal of
Purchasing & Supply Management, Vol. 6, 2000, pp.
67-83.

[6] Peidro, D., Mula, J., Polar, R., Lario, F.C,
“Quantitative Models for Supply Chain Planning
Under Uncertainty: a Review”, International Journal
of Advance Manufacture Technology, Vol. 43, 2009,
pp. 400-420.

Y osled Y alo VAT 51,4 g S yrokn g @abino (i (slboll (ot oy



‘odioslsy'hé)gti;)};whol&ﬁ‘m

St 2yl o sy (55 (s s 0l Jko S 1)) Yo

[30]

[31]

[32]

[33]

Sakawa, M., Yano, H., Yumine, T., “An Interactive
Fuzzy Satisfying Method for Multi-Objective Linear-
Programming Problems and its Application”, |EEE
Transactions on Systems, Man and Cybernetics
SMC, Vol. 17, 1987, pp. 654-661.

Lai, YJ., Hwang, C.L., “Possibilistic Linear
Programming for Managing Interest Rate Risk”,
Fuzzy Sets and Systems, Vol. 54, 1993, pp. 135-146.

Torabi, S.A., Hassini, E., “An Interactive
Possibilistic Programming Approach for Multiple
Objective Supply Chain Master Planning”, Fuzzy
Sets and Systems, Vol. 159, 2008, pp. 193-214.

Selim, H., Ozkarahan, I, “A Supply Chain
Distribution Network Design Model: an Interactive
Fuzzy  Goal Programming-Based Solution
Approach”, International Journal of Advanced
Manufacturing Technology, Vol. 36, 2008, pp. 401-
418.

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

Olivares-Benitez, E., Gonzalez-Velarde, J.L., Rios-
Mercado, R.Z., “A Supply Chain Design Problem

with  Facility = Location and  Bi-Objective
Transportation Choices”, TOP, 2010.
Tsiakis, P., Papageorgiou, L.G., “Optimal

Production Allocation and Distribution Supply Chain
Networks”, International Journal of Production
Economics, Vol. 111, 2008, pp 468-483.

Torabi, S.A., Hassini, E., “An Interactive
Possibilistic Programming Approach for Multiple
Objective Supply Chain Master Planning”, Fuzzy
Sets and Systems, Vol. 159, 2008, pp. 193-214.

Lu, Z., Bostel, N., “A Facility Location Model for
Logistics Systems Including Reverse flows: The Case
of Remanufacturing Activities”, Computers &
Operations Research, Vol. 34, 2007, pp. 299-323.

Pishvaee, M.S., Torabi, S.A., “A Possibilistic
Programming Approach for Closed-Loop Supply
Chain Network Design Under Uncertainty”, Fuzzy
Sets and Systems, Vol. 161, 2010, pp. 2668-2683.

Eskigun, E., Uzsoy, R., Preckel, P.V., Beaujon, G.,
Krishnan, S., Tew, J.D., “Outbound Supply Chain
Network Design with Mode Selection and Lead Time
Considerations”, Wiley Periodicals, Naval Research
Logistics, Vol. 54, 2006, pp. 282-300.

Torabi, S.A., Hassini, E., “Multi-Site Production
Planning Integrating Procurement and Distribution
Plans in  Multi-Echelon Supply Chains: an
Interactive Fuzzy Goal Programming Approach”,
International Journal of Production Research, Vol.
47, No. 19, 2009, pp. 5475-5499.

Zegordi, S.H., Eskandarpour, M., “Reverse Logistic
Network Design with Fuzzy Demand of Return
Products”, 10th Iranian Conference on Fuzzy
Systems, Shahid Beheshti University, July 2010..

Tavakoli Moghadam, R., Ramtin, F.,
Golmohammadi, V., Asghari Torkamani, E., “A
Location Within Distribution Network Design
Problem With Flexibility Demand”, Proceeding of
World Congress on Engineering, Vol. 3, London,
2010.

Cadenas J.M., Verdegay J.L., “Using Fuzzy Numbers
in Linear Programming”, IEEE Transactions on
Systems, Man and Cybernetics Part B- Cybernetics,
Vol. 27, 1997, pp. 1016-1022.

Peidro, D., Mula, J., Poler, R., Applying Fuzzy Linear
Programming to Supply Chain Planning with
Demand, Process and Supply Uncertainty, Supply
Chain, The Way to Flat Organization, I-Tech,
Vienna, Austria, 2009.

Zimmermann H.J., “Fuzzy Programming and Linear
Programming with Several Objective Functions”,
Fuzzy Sets and Systems, Vol. 1, 1978, pp. 45-55.

Y osled Y alo VAT 51,4 g S yrokn g @abino (i (slboll (ot oy



