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! Vehicle Routing Problem (VRP)
2 Multi-Compartment Vehicle Routing Problem (MCVRP)
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! Trip Packing Problem
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! Vehicle Routing Problem with Time Windows (VRPTW)
2 Time Dependent Vehicle Routing Problem with Time Windows (TDVRPTW)
3 Generalized VRP (GVRP)


http://jamlu.liau.ac.ir/article-1-1102-fa.html

Downloaded from jamlu.liau.ac.ir at 17:36 +0330 on Tuesday October 10th 2017

YO-FV (\42) OY 0T (slas 1,87 55 Slles 53 e aloes

! Vsane 53,8 o o g 055 Jlia 5 L S 1 Y paes J&5 5 o 85 titeas bao 90 J b
S LS a S e L s 4 5a 0T 0K Cndga 5 oki 0305 o g Slie bl 0L 2k 51 S5
ol pl s gmen dbaioes ¢S5 Ol gmen (S 01l LISl 4 oS s fsabainen 130 e (sla0) 5uelS” )
ol 03557 15 &S g (0 5lS 3l alaioee 2 4y 03 55 gn 0Lzl (6200 &S (g1 g i b (5 e
ua,',_.:,,L;J;_.;ﬁfjuwwﬁ,\mﬁ;ujme,uﬁ)”m&;)wmj;,z@om
i Ola) Dok gazma Lol 3L als (557555 b 53 Jaw &S0 1 Gl l5 (o0 0508 G 1355 00
35 5ale (S Celo a4 (65157 55,5 S sl 4555 OIS Sl SIS s oo ol 500l &S
Sl s SLol LS Sl o sl (65 Shw Baim S S (nle (5,8 Cel I i oty ST 55455
i e el ot g pal Wlens 55 ol 3 gudoe 13 555 8 ) S BLS| Lol sliws 45 ST S
Sles b oade 0358 0 Ol TDPSRPTW jlamsl 4 45" Olej 4 atsls 5o (oot b 5 laes, T 3
Crbe 5 A dal s (b LS S Gl i (45 5 s Olaj (Ssls 5 PSRPTW 3 0 o s
R
el g 31 5 65 GV, A) LS 6 5 45 548 0 Sy 25 Sy g0 ) 4 TDPSRPTW s
il o OLS e same A={(i, J) i1, JEV 1% J}5 by s sems V =0, N} OT 3
el 03 Aas n DL 1y T ol (23 oy g o Ol S 5 38 Soasl ¢ o555 (S 5 8L L blss o Ll
s D=3 28 a8 osb b asls 5 g8 [ 0] Sl oz 55 Ll ol 55 83 s s
OLes Sl elad Pt) 4 g ] Sled ey s P =[b,—a] s 5,5 .4t[a,b |c[a.,b.]
G, >0 0lej aag el Olej i 0,8 SIS 0l = +1 Sl sl 5 o {3 + 3
Oloj b,b 53 sh o osls T O, >0 e Lol o 8 aay s [W],T]] Lol sl Sl go oy
s shir 5,5 OLS 03 5ey 0T 53 o8 ol Lo, P} ot 05 4 sty (i, ) OLS b g5
DUt Olaj o ol osdhe 5 dns o OLES 1y adimd 53 OLaS” 03 5y (5452 5 OLsj G 20, b € Z°
Cod b LK) s ol 5 ool slaw &K (gl e b b jlsylsly CWE () 20 wwsmio S steZ”
Wl 5 s el s W >0 0LS
W2>d, >0, rWzidi

i=

Sl o) 5 &S g Sl Ol ay 5o b @, dlassd Sl |y s 4B (gl s &7 das o ol iy 23 0
Sl 15 oo 0kl 3L axbls lad &3 5 ol Slolo 4 B, ST e (5l ool n Lay 12 (55l
Olej &S0 s oo o3lal imman (o a3 opl 358 35T ¢S31 5 a8 Sl b biles L1 s SV 5b 0lej Sk
QT)JASMJksec?JJJ_iLJJ_A\}cLi&}\JJJﬁ}Q)y)JSML:u\JLSJQ&AJAQ&AJJ)M\
B =W S e S adad g 56,8 0palS S48 S w5 il ekt 58 O oo 51 OIS
il LT 28 48 By ole e o a5 81l 6 gn 0L 1 Sl 551 0l ey STl

A


http://jamlu.liau.ac.ir/article-1-1102-fa.html

Downloaded from jamlu.liau.ac.ir at 17:36 +0330 on Tuesday October 10th 2017

e s (Sl 55T 5 as o Lol o g ol s 51y 1518 25, S 5wl (5500 5 Jo &K (O Kan 5 o 1555

018 53 #3 a3y Oj SV S (5348 Sl ) 2l flews 53 p gm0y S5 =W
spbpe 8 s b T alp ) Jie gl 0l 53 Olej cl sl p3Y 1> 0

A A5 Lol S iz Bl Cole H L 2l 608 555 65 (Jsmme Ol Sonke
s H Oﬁwl{@\_@l@;} H ijbdab:}@n@s.v\eg@&;f“fc,&u H' S a g S alsl
ﬁ,\tjﬁ@u;\‘é,ug»f@&uﬁJﬁt,\f,@w\fuu@l@;,;}z@&uﬁ H’
S by i sl 5l s b 5 8 lacelo 4 55,8 oo lad sy i 0 ST 51 S50 G L
23 5 s (e3le (65U OLaj an (gole 3 jeis 5 b b S s S i 0 ST 5SS
5 3Le 2 ans i Glaady 1o mexr Jold e g ST 05 on S (6 5 S 2 et )5 SLS
O5elS a opl posde S o b1y b s S 5 ol oy b b0 5lS (Gtan il o (g S LS
S 1 ol st Al od gmmn (6 S 03] sy 5 Sl 0 S gl b L b ki 4
O3 S| abntin S o8] 2 5 5 55 gn o3linal oy & 4 VIS ESS | o3 (51 4 p shne i
M gr 43 8 53 53 05 Db el oMo asls painie S8 B L (e 5

sshe S s )5, e s Y

Ll BN 53 3 g g 25 SlresysT B baar gl v

el Sl LA 5 5 gmee OB 4L 5 3,03 1y 5355 4 Lamee slal smelS 51 SE 50 L1V

S L OLaj 55 adaime ;a 55 03,57 5 5ldhe 5 S e (6,8l LI s Law 5l 815 Lo sslST v

b}&o.a L_Sﬁfb)‘v\d‘

55 S 5SS (6585, Jsb s b oKaul 2 V)
Ll (25 O e 5l oL 3 i e (55 03] s 4 Lnlaions oS 5T |
0 53 O en 5 40 Lgh abaioue 0S5 55 0l (6,8 5L J guamen sldie 5555 Jl SelS aimes
3 gh o eals JUml sy
Ssdosls olatl jay a5 jles (658 Csl 53 (gl y O gl 4 Ll g5 oo o i
P33 3 ) ol @ VIS o5 oS 555 0 03l ol Glojo oty & o8l 2 Y
3,8 o Do Sl seil ol 53 0T 4
s a8 L5 55 ()8 Olej ety 8l 5 Lol Slame b ji b i I sb s 5asi Ol
el 3 gdmen (S LS 5 gole S Celn V)
Ll (g3le L8 Celu Sl 5 r (6,8 LS 3 jazws 5 Sl Cub (IS LSl 5 gole S8 s pazus V)
b ol iy ke IS el s
v

j\&UQ)Md{45JSUAd%))dﬁcaﬁabb&ﬁﬁﬁé\ﬁwﬂ.&d oasJlel
el e 0| O
S oL Ol 5 el 53 (23 o5 s O3 cln 5 5 o8| &S5 b ol 53 i D) ¥

Yy


http://jamlu.liau.ac.ir/article-1-1102-fa.html

Downloaded from jamlu.liau.ac.ir at 17:36 +0330 on Tuesday October 10th 2017

YO-FV (\42) OY 0T (slas 1,87 55 Slles 53 e aloes

ol LSS 358 03litl &7 S5l a L O 55 i Olej 5 Sl adeine Jls 5 53
)15 Sl g5 53 15 I gz i b G515 e 5 s STl ol 2 Y
SIS 595 885 Sl m b ol S o e ) i S5 812 O e GLOWE (sl b oS5 S8
oo m) 03,5 a5 sl e cpl gl 3 8 (oo Sy 5 S5 53 0ds 3l ys sl el et
s el |y 505000 b J& 5 Jom OS5 (b
3 E s a2 LS b 1) 358 S LSS g 5 S5 (5 e 4T s s S e gare S5 ()
Jela 128 0Le5 5 e 3,5 ol Sl 4 0 o3l oluamst| Slej ooy J 15 53 5 U1 1 LG
te Z VW] T 0les 53 e o5 STl et (o) =0 L oWt (t' —a.) Hlsl Ol j a0
A m shls 48T ol B =T Lyl Ul Ol kST e85 150 8 Oles s 5555 L1 1 4 sl 8 50
) Ob e (LB o b b ee ool il o [ € {00,000, P} sl cwit, (o) =0 5 cWE (t —t)
3 et S e SMie 33,8 s 355 0303 g il oSl 2 4 VIS Sl g ltde (Y LS e
S et |y 0 el ST (slaadaion 53 S pamn 1l (6,8 )L o g (F ol 0 0313 GLE ot
Conl pKan O 9t S 2y a5 ol 4y dor 5 L (O . g 0305 ol 3 g g0 (LA 300lS” 4 Cniia (Gl yaume (F
etin i a5l S8 L0l s sl Ol (0 enlS Jiw 8 OS> Ol o pd esls ol iw L
,\_ATP\_gﬁ\ﬁgj_.ﬂo_i\.@l;),dldlﬁgﬂ\ﬂég.ﬁ;gyog;ﬂ;ucobwlqvuﬁ.c,.w\
S i ady oa cadd o gl Sl 4y 5a g4l ge 95 ¢ geree Slgis Loy (gl 4 Ctls 1 allsl
i 43 L a5 a3 g o 03 gy Cdls JST 05 ol ) g 4y B STl 50l OB
oujL;uq}ajtg)lféu\)Lg:b:}matwég}a‘dyw,;.;}&@@w&wjlbbﬁ
13,5 0 23 Soyge 4 Olg o |y las ol (S0 3 g 2Bl g ]
S S R T AT I STIE I Sy roC VR JUNEPRE IS
STl aladen b b 51U calaien a 535 g0 03,551 5 e ST sl OT S
a8 4 dais s ls e 4K 1y 03,57 5 G g oS dlaises S Db gioen 1abaies o gdons Y
g o033 ol
Dad Coley Ol i 4ol 0313 jawedd Sl (Go ey Cusgdoe 9 paw Oloy Cud gdoes
U it goen (5,8 031000 1l an Laabaioes 47 olosT 510 i 2 )3 s (6 2ie 3l Cus guloms
r&g\)tﬁbujbbj}ydwcwbbng& ESG @ Glate daisus ¢ (6 gioms
o3l O35 en &S5 03,5 1 (sl abaizen 53 Db s S350 5 e 53 Oz ST B o
0500l 6K (gtlhomn 5 40 0k SIMe (Lol S1ns (15 J gummes ¥ L Y w0 3L Lol 5 555 o
OLE 15 Lo 5 ey (83 g o G032 ¥ IS ol oY S o ¢ painta s 8 5

Yy


http://jamlu.liau.ac.ir/article-1-1102-fa.html

Downloaded from jamlu.liau.ac.ir at 17:36 +0330 on Tuesday October 10th 2017

e s (Sl 55T 5 as o Lol o g ol s 51y 1518 25, S 5wl (5500 5 Jo &K (O Kan 5 o 1555

Al
\-—5

Y~y =

Lo 7 g & (A3 s S0 52 T I

BT 9y WY
NG G 4 o 350 F3 5 LIS S (5553 Lo 05l @ el e3ls olatl s oS
10 5008 0 3ben (6,8 5L 48T ol a5 b 3 8 o s a5 35,5 o L LT Oles 4 05l 55 iy Lol
hol BIF s ilwesle (e s sl I LS ST ol oY el (ol L0l S s oKl s
G Ol 5 5l esss SlMe i ol 1 iy 0 500lS” G g 4 L1535 o) S (1) OLS 5 553 Jles!
s or oo p 25 6w OLS a Cod (gl 058
Sgh o Cade AsL 8+ S+ > Dy a5 505 (1) OLST )
S 53l 0 galS 5 85 b Bl ea b a1 sl ¢ geme S5 53 e O (i) LS
Syt p3Y daioe slans Jildo oias0lis 45 355 or 03> Cons NUMCOMP(I) alyly § ol o 4 ¥
5 Sk s MIND(PD) P U sasme 1 oSl oo Lol i 51 oslizal b 5 ol 6
1355 oa Lade el 3l (MaX cap) O sb abaiss
NumComp(i) = Z[min D(i, p) / maxcap]
P

S Goaiy3 ) gl 6l OLE 3U gLa uslS > ataimes Sl o 5 i K5 b
s e Codo (1) OLS” s NumComp(i) + NumComp(j) >e

G0 iy 0390 Sdd )y p O300) Si sLaslkS Cods LG 1=V A1) lagr I 5 ol ol
~ TDVRPTW ks (gl 1o .5 55 oo St ¢l 18 (od 51,5 0l Al g5 (6l s 55 &S sla0leS (( Sbe
b s e &S5 48T U o Jid S SIS VRP w1y oS ol e o i 32 ,b 51 PSRPTW
‘E\iﬂm&dww\rﬂ@_qm\o;)ﬂ@;gé\ﬁ.@\qu@ujoﬁgcﬁ”wo,x_
Db 5 Do 4 les pl 3 5d eslinl (GVRP) il e

M+Y o V=V Vi Lao § ae same 3L s IS 6 G = (V, A) S 55
g V() ol (=0, M) S ke pozmn 5 245038 0 S, S (b (S48 pomme 2
Iy Coun calias ol 53 505 15 G an 0laS a5 ol 0 >0 e Lo L 0L 0 8 51 S
ﬁ;ﬂ);dw,_bug_w\,ulﬁouwuﬁtj,;sgwuw&;au;;mw&“m;
S o sl W1 s L;Lm@,»);y@ubw,t;&ud s 5 ad(h=),...,m)S, 4 sems

Y¥


http://jamlu.liau.ac.ir/article-1-1102-fa.html

Downloaded from jamlu.liau.ac.ir at 17:36 +0330 on Tuesday October 10th 2017

YO-FV (\42) OY 0T (slas 1,87 55 Slles 53 e aloes

R U FY U R P

SIS slaely 51 G 1 1,8 L Leitns 015 g (s ol DS 03 gy 43 3 & i ol 4y o 5 b

4S5 gn JSE5 o gran DS (a5l Sl (g ol iy a piz (ks OLST a5 8
sy oSG Bk 5 Slssls sy (v, V]) 0LS 5l ] 0lj o3 5L LT g2 b blae oV 0 8 a

H : ol - T . “ ho . o i .
2215 J e 5t gVl 4 (Wil e SN 0T 51 3L H] 0l 5o 5 487 oS 5t 0les 5o 151 s 2t

S Gose 53 Ol Ol sa5a 5 G e 4y e Jold IS 4 5a S (VL) NIRRT gt R AN

Lol 8 oSS (glacasls 51015 o0 oy 3 cpl 53 355 n 0303 Cnnd 3L 1 51 L5 VD 08 @ sg )5
S yan O, s i m blie glaesls saan LG ol (65, TDPSRPTW Jlo .5 S oslizal

Dk o JSE 25 S0 4 GY = (VY AY) Sl

Ssbe SV o E kefon P st ol s sy iefon.n) o f el
St +t) e[wWi t]] aSeosb s j#0 L8107 ] S Vragle v s V" i sl
SLoIGY Gl S acfrowt (- (t{+t])) slpasal (v, V]) oS o+t =t) 5 j=o
Olaj ol 31 g8 Lt 0l 5o V) a0 s S (bt olej 5o 1y (U, VD) LS 555 oS5 S5 58 0

(a3 0LE 1,61 OLE 51V, o 8 5o sl ooy W) S+t <t] oS S ar 5) e
So s 38 6115 48T 15 s sloe (sLallS 4 48 s b e Lol 050 a6 8 55 GY I 8
3353 SLaOLS s> a8 5Lt Gaze (slae S o gome 5 0308 2. Lsh or oy LBl o0
35l s 7 GLOLS shyls 0,8 a5 (ENTEr) 35,5 4t gozes ) Ko 53 Sl
SLS (3355 S48 gama s 5305 pal o8 5l si aesls 51 3(EXIL) (s 5 (40 gormn s 5
5 JlS OIS eSS IS b fos SLS U 4 oS aegemma 30308 2515 Jes

e o Ol 1, Gr 8 5l ol ses B S

A
Y

el I T

Yo


http://jamlu.liau.ac.ir/article-1-1102-fa.html

Downloaded from jamlu.liau.ac.ir at 17:36 +0330 on Tuesday October 10th 2017

e s (Sl 55T 5 as o Lol o g ol s 51y 1518 25, S 5wl (5500 5 Jo &K (O Kan 5 o 1555

5999 Laul.os Ao

5999 Laul.os Ao

Gy Ol 5 5l glages £ S0

Gl A oS I 5 5 Y-Y
3 ybe JSE 25850 4 GY BILE SIGY = (VY AY) @l ialS o s OIS
Codo 0T GLa0lS” aces 50,8 ol disl o 5 LOLS gaan S1GY 15 1305 aly )
S5 150 S50 2305 5,8 B (6 e e 03 il e BOLS 50 8 a5 8358 0
Al s 5 OLS 0SS 5 63555 LS 6SG Jild oS 3,8 3 e S
g o Dl OT SOLS (sanr 50 8 ol Al (6355 LOLS ann ST .Y
D sb Codm 0 8 ol sl ot 5l OT 51 GlaS s 5 )05 GLS 2 0 § K0 51 Y
G050 0 Ko dias o LS5 HGY = (VY AY) asl zalS e sime O S obiladl gla0lS 5 e §

e e 0L HGY = (VY AY) il ialS o giae IS

Gy Ol 5 5l gl saie S

TDPSRPTW ol 5 sz Jso b £
=25 Jis PSRPTW  TDVRPTW axs (51, GY = (V T, AY) ssly 2alS” o san I8 iy i

Yy


http://jamlu.liau.ac.ir/article-1-1102-fa.html

Downloaded from jamlu.liau.ac.ir at 17:36 +0330 on Tuesday October 10th 2017

YO-FV (\42) OY 0T (slas 1,87 55 Slles 53 e aloes

A s el &G S 0 8 a3 5lasl Ol ke 5 ke sl Olej (g4 8 sl 535 55 0 &l
33 g o (Jool (lls 25 4w 4 TDPSRPTW il oyl 53 .55 oo 43 8

(TTLP) lagy 500l8” 0355ws (6,5 5L sllee @

(RP 1) ol jous sdllus @

(TSN jaw bzl gdlus @

(TTLP) L& gmls™ &3k (& o5 5b (SWlo 1-¢
CS b e doas a5 1y ol 51 40 gemn 6 DLl (Sen &7 S 5elS 6 5 il 05T
0 S b ol Y pann oS bl 5 b8 o b g 03 a5 L LIS Y e B 5 o
S o bl 3 3 OLas OIS b e 5 0dd 0313 b g ldie Ll 0L zie (glaoKisl dlow
S ey )l S o] (galol G b Jgamme o (5l s 1) e T3 s Sle
27 3350 Sl Jald 4SS ae gommn 5K g5 05l ¢y 205 5 ie s 5 0 el (6,8 5k 03
1l 25350 se 0381 BT Jue pl o S Coda 548 g 4 S L5 )3 S
wils gad Ol &G (TTLP) 0 50lS” 03w 6,5 )b Al 3110 500l8” (6,8 5L 0Kl gy )
ol s (6,8 L Ol o T sl
Al ool 2 4 oS 03,575 a1 (6)lie ¢ lS O3 685k O3 g1 S Dy g 3 ede oyl LY
sl 0 031> SLAE e 5 oy STl (s SRS (1 AT 0 s 00 90 0315 s oS
B aber aiia 05l Gaakize )3 OY pame ol (6,5 L So s Y
503,80l 1y (68 ranad (Sla e 5 s oy L claae gaze ol 03 1l TTLP U g0 - b sl
.Jﬁ;:!ébgﬁéj\.hiﬁbjw‘jJM@U&OJ\{)JcJW&\JMQbH{W
SES (o 5385 )15 olSans! 45 parme S
PEP (Y pmma I ods (1S kil (45 gamms P
CEC K g3 05l Gladdaionn 5l ods (IS Ly il (545 gomn C
CeC gbimacs b Q
S €S oyl baw g od o313 sl P EP Jguams I ke pie |y
SES oBaul bwg odbosls il PEP Jsame Sl lis oo ST Ups
SES oKl Lo g st asls ijliw PEP Jsuame Jyoo 2l 2 LTy Gpg
SES slSaula PEP Jsame frymi Jlthe (5,5 poedd i (Pps
oSl Jaw g ok 0303 isliw P EP Jgame ST L 5 S1V Ll 05393 6,5 poesds i

syhasls olasil e by in 03elS ) CE€C gibiman S€S P

v


http://jamlu.liau.ac.ir/article-1-1102-fa.html

Downloaded from jamlu.liau.ac.ir at 17:36 +0330 on Tuesday October 10th 2017

e s (Sl 55T 5 as o Lol o g ol s 51y 1518 25, S 5wl (5500 5 Jo &K (O Kan 5 o 1555

Max Revenue= ) g.d,
(p.s) V)
st.
ls <0, <U VpeP,seS )
qps Schypsc VDEP,SES x)
ceC
Z Ypse =) vceC ()
(p.s)
Ups = Ypse €100} VpeP,ceC,seS ®)

4SS o e (V) Glaiy s gdomn S o g 3STLe 15 050l (6,850 51 ool aTys (V) o
ol 0313 sl J gaamman jlie vo STLe 5 raie (S (540 same 3 ol 2 4 0d 0313 s o s
S5 sl ab g e O s Zud b Sl o 03ls | g Ik 457 515 ol @ oy Lal (F) (glaciys suoee 315 ) )3
A AS o s (F) Glas stous (555 0315 | g dbaioes S5 51 i dows 4 Ll 5 oo o ylhw ¢0)

555 o3limal i &S5 I i (gl albises

(RP1) b s (S&luo Y—£
A oyLal a8y sbolen 3 5d JLis Ll 5 oo 05uelS &5 Sukd Gb s (a0 U 5 plal  Lhe Ol Jube
S5 gtoms aan 81 ol s e 650 158 op iy 5 O 5ol — e S 5 s i
4l 2l o sian 1,8 Ly joi Ly S Lol oy s 5liie oy s siome 5 Slas (slae 2y
L gl e 55 o A5 s (] 93 67 (Gl el 0l 8 5 L5 55 e (g (lay 5tome
Je Ol (sl 35 o0 0313 ol i 33 STao adi (gabws o 4 5 Conl Jiw 2 3 oSl ¥ ST
0T oty sdons 5 Ooda mls o 5 45515 L iie 5 L all el il o a3 0 100 (515
ity

(s g5 0 5) ) (o8 s 5Ll sl

e 403l 0 $) Y o gran 5Ll kil

oSl il

sn gl
| ol 4 Glae (slao 8 40 gome  SUD(])

(L)) OLS 5l jaw s g
U PP P N NP
b a8 L 55T e 53 (1) OLS ST L 5 SV L ol 5555 2L pyy,
g a8 s (1) 0SS ks 5 SIVL 5l 59593 pite X,

YA


http://jamlu.liau.ac.ir/article-1-1102-fa.html

Downloaded from jamlu.liau.ac.ir at 17:36 +0330 on Tuesday October 10th 2017

YO-FV (\42) OY 0T (slas 1,87 55 Slles 53 e aloes

Min  Cost = Zcijxij

(i.)) *)
St

Zxdj =\ V)
j
DX =D X =0, Vj=d,d, W)
ind‘ =) )
D% <m, (V)
)
PR TESY Vz #0,Vi e Sub(z), ()
j
Zpijrxijszpijr_\ vr|zpijr2\’ AV
i ) i)
X e{e,\} aw)

(V) Cy3gdomn S o s tia (i, ) OLLS 51 o 4t 3a (55 8 55 53 b1 s 0 5 ST (7) ok o
4 0L oSG Tads w8 n emsi (3) Sy gibomn 5 355 5l QLN A 0 8 51 0LS o ds 47 o ros
0315 jolamst| 5l 40 48" (G i 8 45 U o Cpend 3 93 0l s Soke 435 5,05 LN 6§
;ﬁwl;gbﬁ@f!«sli;d.:MJﬁ&.‘.ﬁ\.b}i};i(/\)Q:;w.@bp\jlj\u&;tjﬁ3}..26»
o, S M ST 1S e el (V1) Sy gdone S oo a1 (Ul 43) 33 8 20 55 0T I il
S S 1S o memid (V) S gdioms (MSY) dBL atils 15 o Sl s 53 U1 glae & 5
ok 5 (G e S o e (1Y) 3 g 5 358 Ol oSl o 4 Ghate (sl S a0 e 510 8

By A g S8 el e o

(STL) oo bl Juta Y5

S5 s (5o e 5 Lo byl s sazme el g bl Mt e ) 5l 3 8 o STle il 3 5

s r B

o&';mi\d.\iu\.}\ S

JERRY t

Q}:ﬁ\fdﬁy\l\ K

ow¢fwoyw@6\ﬂupj\uwai_l,bpaggﬁ,;ygwﬂ '
.MDLSA

Y4


http://jamlu.liau.ac.ir/article-1-1102-fa.html

Downloaded from jamlu.liau.ac.ir at 17:36 +0330 on Tuesday October 10th 2017

e s (Sl 55T 5 as o Lol o g ol s 51y 1518 25, S 5wl (5500 5 Jo &K (O Kan 5 o 1555

te FT s b in aan 4o samme

FT
seS Lﬁa&.‘;«.w_‘\ 48 goes S
LS e Sl 1y S E S oK & S ls i 4 gazes Trip(s)
6"1;—:*-‘645\-*-‘)‘°~\-‘T¢M~‘4t6 FT Jc.wke“jh C,
0 50lS” (6l o TTLP & 50lS” 0550 (6,8 50 dlwa jlokeT oty t € FT i 54 Py
ke K
©3le L8 Celo a6l onle B s @
Bl Cele a gl 6,8 Blol G i @'
sle L8 cel
t il Ke K osmls ot o850 S ki SIVL o, o3 gyl T
sl 3OSl
teFT i db d,
T EFT oS o py,0 0k dy
kGKQxAK‘_;leg;Lp)KuLw:\M h,
kK € K 5,8 &l 6,8 6lsl Colusluns h
Vo)jajbkEKO}:&\j‘L}tEFTP;‘L_ﬁjjf‘\\{ﬂ|ﬁ&3.$jbﬁ thv
35 03ls jolams
Max Z (ptk_ct)xtkv _Z((th +¢,h’k) (\¥)
(t,k,v) k
st.
Z X (=) Vs #o, teTrip(s) (10)
(tkv)
2 X ) v(k,v) (1)
teFT
Z thv 2 Z thv+1 V(k,V) (\V)
teFT teFT
Z(dt +dt’) Xy — z d,t thvS h k+h,k V(k,V) (\A)
(t,v) (t,v=1)
z(dt+dt,)xtkv < Zdllxtkv+\+M(\_Zthv) V(k,V) (\Q)
teFT teFT teFT
h, <H vk (¥+)
h) <H’ vk (¥v)
X €{0 )} v(t,k,v) (YY)
hk!hI( 20 Vk (*\‘)

)&.o@‘ﬁgm@@(\b)iﬁéjww@ﬁ;b‘)gﬁ‘fﬂ&léyy(\F)ndu

Y.


http://jamlu.liau.ac.ir/article-1-1102-fa.html

Downloaded from jamlu.liau.ac.ir at 17:36 +0330 on Tuesday October 10th 2017

YO-FV (\42) OY 0T (slas 1,87 55 Slles 53 e aloes

V 35lS i el Vo i &5 ST &S US o el (19) Cusgilons 358 DB LSS Lo
YA IRV o I P 0508 Gl VA Jaw AS (6 Caandd (VV) Cusgidoms .3 58 03l oleazs|
Bl LS aw Oy Oloj 3l s VY Jaw S > a5 AS o eanl (VA) Cud gidoms (LS azils 5 9
) )8 Cele S5 US b il (18) Cudgdome (s a3t V 0 50lS (6la jw sliad & g LBl o0
AT 8 0l Sy 40 85 Sl Sde I bl (55 o0 @ o0 (5,85 BLS1 5 oole )8 Cola &
Bad g 3gdoe Colw H 4 (ole HIS Colu (Y0) Cusgdome b3 sd oo dnles jaw ool OS> Ol 5 jhm

.\S@ua;u:ml) JJ\JJ\J; H’ )Bu dosjszstéuluu(Y\)gsjw

TDPSRPTW dllus Jo (815 (Slgrias i 591 0

cnl 03 s esls S5 (FT) (Sas (sls jiw (s4ad (g42 sazms ol p5Y 1l TDPSRPTW Jute > (1

5 gr 0313 A FT (gae garme JSK05 sl 2 03lgidey s S cad

FT =¢ (I

S e DB | o) K g5 ST ol i 5 (O

B sde plal 5 e S ol o ol

V ={}V. ={}

osls 1S a5 V. ={S} (s gamn 3 13 352 5 OLS oo o 5 oKl a4 4Ll 51 &Sl a5 b LY
255

535 Jo Vi o8 40 gazme (51 W 0 3nlS 5 o (51 (TTLP) 0500l 035m0 5,80k slws Y
S S0 33 335 gm0l ST (W) =) (W g i 510 gualS s (sl bl ks (6,5 5L & (G50 5o
48 5 s (st oS! 5 0 b (5l ol 1Bl (S5 W g i 510l a5l 65l
255

IS5 s W5 611 VT (540 g il G 0 5elS 5 S Jil (51 6,80k S Soge 53 ¥
[ et 2 6 503,S Joo |y s 15 Jdo L .V, ={d, Enter, Sub(s), Exit, d, )} s 54 o
A5 L s s eals 53 T (W) =\ (T (W) =) AsbW g 5 05elS b Siks 6,850 ST sl s
5 (Y0) 5 (YF) Ll gy G Sl 51N e &S o 5,0 Ol 5 T ks b ed sla eyl (Sla e
DT s 535 oo e ion (WS o DB ) T o] &7 s is (548 502ee) THIP (i) 645 sa2es
sh e SLAIFT S ola jaw

d, =h —h,+t, ;ieSub(s), jeExit,z e Enter (YF)

d; =h,; ieExit (YO)

33 Lol gl o 5L5 5550 (slaabiioe slaws Jolas ST W g5 05l ladaios S b e p 8y

Ssbe Jor (W g 5 05l sl TTLP Jia dil 50STW g 5 0 5nlS (sladbaions 1ok 43 8

\nl


http://jamlu.liau.ac.ir/article-1-1102-fa.html

Downloaded from jamlu.liau.ac.ir at 17:36 +0330 on Tuesday October 10th 2017

e s (Sl 55T 5 as o Lol o g ol s 51y 1518 25, S 5wl (5500 5 Jo &K (O Kan 5 o 1555

S o D |y ol 33 45 oo i A5 (2
el 5 Jolpe sl axbls 5 s Gy BI85 0T (i, J) 0S8 (b b 5 oSaml 53,0 ol
P yhs
Vo={}V. ={} )
T o cows &V, ={d, Exit, Sub(i), Sub(j), Enter,d,}, V, ={i, j} slas yemes .Y
M e 5 T 0 s & (V9) oy G A, el o Sl ol U s on plonil O b )3 F 0 ol o F
sh e SLSIFT Sdd la jiw 4
d, =h,—h, +t, ;i’eSub(j), j’€Exit,z € Enter (¥#)
33 0 o SLaOLS saen Asls 5L OG! S anlS e b ol 53 6l 655k ST el ol 5
5 gn plnil 153 5y FT a0 g JS55 5 s i (Gt A 5 51 g 22588 o0 O oS!

S oS i 315 oSl 51 21531 45T A ity o5 Ky (85 el iin TS (sallne 5
fal 20 5 S o €7 o 31utas L s age o ol S (5 5b 4 il oo 1 s s
5 T ey Aol Mmoo 55 e sl s 53 (6,8 sl el olitas 2l (51 (B0 el P
ssbOlar 555 onls olamstl V(g9 53 K 00lS 4 Ll o T i a5 Sl ol (godiasilis &S 555 o0
Olsze o QUM i)l S 5 5 il HY s H o 5 4 g8 alal 5 ole g )8 csle ds a8
50T oo Sz AUN =MIN 7 & ol 51487 bl o A 55 Us jies plad o 31 e o 50658 Ola oo
P e Ay LK 05l 4 a1 68 S8 s Ol kil ) 0T bl i
§0293 33 o3 e O50lS & Ll 5 o 5w ol Oy geopl 53 355 031y Lolas| celu H +H —dun
OLaj Sodes Ol ge an AUNY )l 815 pen w0 ol T =) Goke 4355 o3ls olazt| )
Cwd g AUPY =N 7y A sadaly S1aS AL T Sl 8w oad ad 5 e plad o 51 o Jobi S
35 S A Jsb LK 058 6 L S148 3L Ol o gy el 0T 4 blsae i 5 4T s
23 03alS 4 il e ol 358 o0l ol Celu H +H —dun i 508" s H+H'—dun—dury
S Goso 35y Xy e I el T =V 5 T =) e s sdosls olass Y 5 ) (goy0
Xy S S poamats (Lo e 31ad Sl (slakemSo 16 2alST Eely ¢ foe crom 5 35000y 05 T 4, =)
23T ey bl S8 53 el T =V 8 558 00 G o5 S5 My 65 et e 25 258 o0
L o od DL TS Jube 3 L8 gt ST ol o Uiy o3 (LS| mnal it (53lukad 03555 a8 8
Jie b 0l OT JLis & 5 0kd 508 sl (68 rrmnal (sl pite sl &SCST (ol S olizl b 5l

Al o SalS Oui 4 TS

Sl mW
L ods o 425 025 S1.3515 3 o TDPSRPTW e (s1r (3l o225 81 5 Shoe o551 4 o

Y


http://jamlu.liau.ac.ir/article-1-1102-fa.html

Downloaded from jamlu.liau.ac.ir at 17:36 +0330 on Tuesday October 10th 2017

YO-FV (\42) OY 0T (slas 1,87 55 Slles 53 e aloes

Ll S 5 ,alKE Y/F Lo Jie ds QU (I (5 2 5 0k g 530S AIMMS 15310 5 51 e3lizel
o s o3lizul SOlVer ol se 4, GUROBI4.5 Sl 5 5k sad den o= (6l &7 el S35V il 0
SOUN PRSP g J RS 3 PSP A R KGN CI T S UPHIE ST PRERPLEWPOPY RO
il o s (sLaosls 1 as same &G alil Lol 6lods U 5 35Lal oy geo iy 2 3y 30 (S 503
53550 L0 sl Ver ¥ il a5 St 5 skl O s 4 Laelaay ] 1z
@4;\,'),J'z);@\;wj_uatf;%lmwf@,:,\ml;Cﬁ\;\wump.mp@(aww))wamu
L ol o a3 O5ee b ol 0l 0313 OLES ) g 3 457 Wipd o (hbdihs rws id
J)lsoj_suoﬁw@;'u.wleuubowv J,.x:,-)ss.a,.:@Ma\jjjjjﬁcu;\aam\
a..\_.i:a:\zoﬁfdjg)suoﬂgw\dg&éoﬁdefjﬁjszﬁ@ogm\y):;&
N TR DESICK S RGO PR - | 0 PR P K g Fr WU I P STV o R g I
0313 o g5 Sldie bl OL e 51 CS 1 ol Ygema 03,8 o g 03 e 5 U 5111 &Y gamen
3 Jgmammn 2 sl o 2 T s s Sl a0 ST o 3L 53 Uy 0T GISe Cond g 5 0
oot 0Ly 7 s 55 (5o gl oo ol 0 0315 0L O g 3 47 ol 1 1 otu] (5abos

!

Say s p s Jao

4 ) ¥ v \ | s
VA AEY e BF e A BF AN YV eOFee ABSYVe e Y () il i
%/ A \\ils Y4/A YY/% YA [PCCI R

W35y S8 5 b Dyse & s ) OSe sy Sy Y S99

() O e (g0 3100 O s b €l S
YO v \ =YV
V0o \

V0o ¥
I 3 YV oAY
YV \
Yoo ¥
Beven \ Ao e=VSY e
Yoo \
O ¥



http://jamlu.liau.ac.ir/article-1-1102-fa.html

Downloaded from jamlu.liau.ac.ir at 17:36 +0330 on Tuesday October 10th 2017

e s (Sl 55T 5 as o Lol o g ol s 51y 1518 25, S 5wl (5500 5 Jo &K (O Kan 5 o 1555

N30 e a0 sl sy Sy ¥ Jgu

G bes b babiss sliss () cs b s &
IZATHIRAR iz |
V8, £, V1, V8 of \
Ve, A IY,AF o v
SE L S 5 8 Jue
W85t sestt Mg ey les PGS INNR,
o \ Y \ \o
o) O bl f o 2 o T)3 0 Jgur
UL aols GYs) 2 ja T )s
ey /enf
B =Ven Y
VeroV0n AL
Yoo -vo. Y
Yoo AT
Db o o3laiul ) Glaesls (e g (Gaen Gl 5 iomen
Y V0 iesle 8 Cele a gl ()\f.\;}\) 3 el v
DY ¥ S wlal celu a ol OB Al s5ezes V)
DNV e kS a sl ey ke s Y
PriCele p e ghS) Jtlew Coom bawge V
485310 1058 S5k 0le;
s ¥ o) 25 s Ol Y
Celud i1l wole S csln vV
Celu ¥ idly, oS slsl celn vV
oK V0 b slas ga5 55, TDPSRPTW s 1 Jgur
CPU S S() <z #p
YAYAVO  O/YYY 00 VAYAA N
YIVAY  FN0F  VAY  FRV/FA Y
AYA OV OV YT Y
¥OAF  O/YAF  B/A0  VFINY F

Y¥


http://jamlu.liau.ac.ir/article-1-1102-fa.html

Downloaded from jamlu.liau.ac.ir at 17:36 +0330 on Tuesday October 10th 2017

YO-FV (\42) OY 0T (slas 1,87 55 Slles 53 e aloes

CPU S(2) s) Z #p
YZO/AY  B/YVYY B/AY —FAXD )

YWY FAYY O VAY  AVFSF
ATAR IR VAT NN VARV ST S

SAFAFL VAY VAN A
YVOA¥  FAAY VAL soY 4
VWS FAAL VML YTV Y
FAUYY YTV 4NF VALY )
YYWOR  FATE VAE AFEVA Y
ASYY 0/NA0 BAF V44 Y
VAN FARA QAF AFSAF Y
VAUA - ONAA L BAY AWF 1D
YSYM OF/YVA QY YFAFA NS
YAV FYOY Q) FOVAY Y
Bro/80  F/FSY VA YAO/YA A
(AT YA TS ERNVAY S o A2 O
(TR ZAL AN Vi R VAR

\AZ/VY - - YFY M

sdalive 45 5 bl .das o OLE 1) 05uelS &S5 g (o) TDPSRPTW (¢l S Ol g &5 8 IS

@‘-‘j&‘j;&’&ﬁj-’)-3'@(“’.4‘°\§SM¢|J°¢:°M°>‘>u’w‘@u}°ﬁ=€)>@>uﬁjﬂ>ﬁ@
el ot 4 S L5 3 ol Oy CIlas 4 4 5 b

35S &S5 51, TDPSRPTW gl s Ul 1 S5

S 5 4o ¥

Yo


http://jamlu.liau.ac.ir/article-1-1102-fa.html

Downloaded from jamlu.liau.ac.ir at 17:36 +0330 on Tuesday October 10th 2017

e s (Sl 55T 5 as o Lol o g ol s 51y 1518 25, S 5wl (5500 5 Jo &K (O Kan 5 o 1555

Sladind 4 arls (ol GOLLS) b s 03,57 b iy 3o b 0L o550 (sla e J513 55 w5 ol
sl 35 g el b ol il ol Sl 153§ b e ol 3,55 i 5s al e ol g,
plasl gl S35 oo Lol b e (1l 53 bl Gl Ol (o b i 4 6055 T (o il S
oo el ot s nls Wls e ol 3 05Dl iy ol 0 4 8 i )3 ls (6 5luang:
5 sassn loe 0l 5348 C8 8 15 aalllon 5500 Olej 4 atesly Sloj S0y ol o 5 (slaessT 5
Cot g el s (69, TDVRPTW 5 i sl s b OlS™ oS Sl Slo & atsly OLS™ (69 ,im Ol

= TDVRPTW (3 (gl 1 b 0315 pmnd ¢ Slaj S0y Ly ol o 25 Y s 45,0 (slaollr
0370 (s s &S5 703 5 Jools SIS VRP 4 1) Gl ol il o i o /b 51 PSRPTW
030 6,5 5L (sl ¢ Jool dlus 25 aw & TDPSRPTW e ol &b B 5 o) 0oty S5 gl
bl by s b il ol Glm 5 0l e b OBl Gl 5 ol e Gllis a0y 5ualS
S i Gy 8 4y 5 ol o] Y S e (11 (55 n 5 s 5l 53 T oo s S

Ao Jlesl ali:ﬁl\bligahpj Ggas Yo 59y solgliy V:.:.in“ cr\qu'\f.a Db o030 jolast| jaw s

&b

PENES ‘5;)1;. 4 5a Lol pen ddadiz ob s b .(VYFAY) QUL e PV e Wi | P e (el V]
\PAN LQle_AJ}u)K)AQ\_:.l»&):&_:E:Ja.\Jl}[Lg‘}M ‘5)\_<S.»”J9r‘li)}i“)|aéw_u‘\_:uTJ_>-)
Yo-ov

[2] Brown, G. G., Graves, G. W., (1981). Real-time dispatch of petroleum tank trucks. Management
science, 27(1), 19-32.

[3] Brown, G. G., Ellis, C. J., Graves, G. W., Ronen, D., (1987). Real-time, wide area dispatch of Mobil
tank trucks. Interfaces, 17, 107-120.

[4] Bell, W. J., Dalberto, L. M., Fisher, M. L., Greenf, A. J., (1983). Improving the distribution of
industrial gases with an online computerized routing and scheduling optimizer. Interface, 13(6), 4-
23.

[5] Van der Bruggen, L., Gruson, R., Salomon, M., (1995). Reconsidering the distribution structure of
gasoline products for a large oil company. European Journal of Operational Research, 81, 460-473.

[6] Taga allah, D., Renaud, J., Boctor, F. F., (2000). Le probléme d’approvisionnement desstations
d’essence. Journal Européen des Systémes Automatises, 34, 11-34.

[7]1 Ben Abdelaziz, F., Roucairol, C., Bacha, C., (2000). deliveries of liquid fuels to SNDP gas stations
using vehicles with multiple Compartment. in Systems Man and Cybernetics 2002 IEEE
International Conference, Hammamet, Tunisia.

[8] Malépart, V., Boctor, F. F., Renaud, J., Labilois, S., (2003). Nouvelles approches pour
I’approvisionnement des stations d’essence. Revue Frangaise de Gestion Industrielle, 22, 15-31.

[9] Jeganathan, K., Anbazhagan, N., Vigneshwaran, B., (2015). Perishable inventory system with server
interruptions, multiple server vacations, and N policy. International Journal of Operations Research
and Information Systems, 6(2), 32-52.

[10] Xu, M., Meng, Q., Liu, K., (2017). Network user equilibrium problems for the mixed battery electric
vehicles and gasoline vehicles subject to battery swapping stations and road grade
constraints. Transportation Research Part B: Methodological, 99, 138-166.

[11] Leung, W., Ng, S., Lam, J., Pan, S., (2008). Petrol delivery tanker assignment and routing: a case
study in Hong Kong. Journal of the Operational Research Society, 59, 1191-1200.

[12] Cornillier, F., Boctor, F. F., Laporte, G., Renaud, J., (2008a). An exact algorithm for the petrol
station replenishment problem. Journal of the Operational Research Society, 59, 607-615.

\nd


http://jamlu.liau.ac.ir/article-1-1102-fa.html

Downloaded from jamlu.liau.ac.ir at 17:36 +0330 on Tuesday October 10th 2017

YO-FV (\42) OY 0T (slas 1,87 55 Slles 53 e aloes

[13] Cornillier, F., laporte, G., Renaud, J., (2008). A heuristic for the multi-period petrol station
replenishment problem. European Journal of Operation Research, 191(2), 295-305.

[14] Cornillier, F., Laporte, G., Boctor, F. F., Renaud, J., (2009). The petrol station replenishment
problem with time windows. Computers & Operations Research, 36 (3), 919-935.

[15] Johnson, D. B., (1975). Finding all the elementary circuits of a directed graph. SIAM Journal on
Computing, 4 (1), 77-84.

[16] Boctor, F. F., Renaud, J., Cornillier, F., (2011). Trip packing in petrol stations replenishment.
Omega, 39, 86-98.

[17] Cornillier, F., Boctor, F. F., Renaud, J., (2012). Heuristics for the multi-depot petrol station
replenishment problem with time windows. European Journal of Operational Research, 220, 361—
369.

[18] Yousefikhoshbakht, M., Didehvar, F., Rahmati, F., (2014). A combination of modified tabu search
and elite ant system to solve the vehicle routing problem with simultaneous pickup and
delivery. Journal of Industrial and Production Engineering, 31(2), 65-75.


http://jamlu.liau.ac.ir/article-1-1102-fa.html

