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Optimizing the service card in multi-depot, multi-product and multi-level
vehicle routing problem is one of the most important and at the same time,
the most complex problems in the transportation problems contexts.
Numerous exact heuristic and meta-heuristic algorithms have been
developed for different vehicle routing problems. In this paper, a binary
linear programming (BLP) based model for optimizing the service card in
multi-depot, multi-product and multi-level vehicle routing problems with the
aim of minimizing the total distribution costs has been proposed. In other
words, the purpose of this paper is to determine the optimum transportation
for each product in vehicle routing problems for every route, grape and level
with minimum distribution costs. Then, an effective algorithm has been
developed to solve the problem. The proposed algorithm using the limited
resource leveling based on the Lagrange coefficients; transform the multi-
product problem into multiple single-product problems. When each
mathematical model for single product vehicle routing problems is solved,
the assigned capacity and the required capacity values for each product are
compared and then the available and total capacity is calculated. Finally,
resource leveling and service card optimization processes are applied to all
single-product problems. Therefore, after several steps if no considerable
improvement is observed in the solution, then the optimal solution is
achieved for the original problem. Design of experiments and validation tests
used in the paper indicate the optimal utilization of the limited resources and
a considerable reduction in the total distribution costs. Validity of the
proposed algorithm against the binary linear programming model has been
verified at 95% and computational time has been reduced by 5 times.

WAL LYY s ) oyl (g Cu paoko g @abuo oo (odl s &1 723) ©

Wz - b W (U e Jlio jO (gt g pw S (2l Al
GLa 3o (o9l Jlas Bua b addii Jilwg A, iz g (Jgmao

&Y

ST o0 9 (G pmw (G0 Soxo

AMAIYS gy g,
ANIYY i guai s,

mehdi.sepehri @mMOdares.aC.ir . jie cos i olKiils calio cwiige 00Sils JLaiils ¢ o (§Me0 oo 5SS

m_Kargari @mOdares.aC.ir _wjie Cos i olKiils caulio wdige 6550 (597iils (555515 O13 peo



mailto:�
mailto:
https://ijiepm.iust.ac.ir/article-1-243-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-19 ]

G555 31D 500 9 (6 phepur (S0 hoxo

wd (Jpamodin— xbhw L b pio Jiluco JO Lyt § o et (g i I\

TR

ol Slols

Syame wix - il iz ads oy b e blae g s ol Al £5090
0597 )3 x5 s Jlows (n 5 Sl Jb (e 10 9 (5 e 5l 2 b 2z
Slr See G B8 9 5l ¢ 380 sl v oSl (eST aile Sy Joo Pl
Al Jao G allin plys . el ond a8l adis bl (ob e Sl iz sldon J>
i blug byrae Jlucyd g o dw (2b 4t slp (BLP) S5 500 o3 o3,
Sl ase le anie oges JBlas Bua b e wiz 5 Jsame vz — 2] wis
IS o sl S8y Jo dis Cond Glime s dllie pl Ba gy Ol sl 00l
@y asm Jlax b gshe 5 (2ly dayeas | Sopp 6l 4l bleg o0 SYgame
Sloolanul b 0,68 ol o8 b IS 13,680 SO o ol U g e - diloo
e S5 e Bl 1 Sy 0, Jan S Sl 455 s Jpame S5
oxilaBl cud b e ¢ DY game 1SS s 3Lo 000 g 0ud 00l arasd Cud b awslie b
Flao 530 g S Sl 9 @l mohand Sllos e 5 ailne |, U5
b cod b mhad @l e iz e ol (pln s ssies pll Jgame SO objee
ol diis Ulgz wais Jols dius Olgz 10 pzei BB g &5 (S50 40 ailedl
gy ool Slo alie (pl)s eads plil i jliely Glivlesl >k ool ool Jool>
Slel Slasles] cpl ilae @ish slo anje axg LB zals § OlaS mbe 5l g, ol
A5 2oy W maw ;0 Sy yao b o5y 4l Joe 4 Cond 1) sad >l 13 16X

— 2Rl sz s blog b e
c e sz g Jypame wix

cas s anie (3gel JBlae

<l oSt sldas FISY ol
b bl 5 anass

g S

] 03l Uw.!blf ))‘).: IN u‘)..uw ‘) JjLM..a J> ULA) 9 009.0..3

Olsie &5 sk 1) 4l hlug (b e ;o (e Slovoas
olisS 5 o ylee ¢ D dily (6505 ol Plawe Al Ay
it ST Voo Do sy Jluwo 10+ Sgad (0 oty Do
St S proas Jobod g 039 (S slajls (o Sy
iz il 55 (sla ol e Al o 51 S
S Gl Gy aelp o cnl (b yin Glols o i
caase b aalil s o ol e (gai Al emmes (69,]90
e (g Sl Boa Ly adis Lluog 51 o500 ol e
Do oigS (532 4eliy )3 . 0,800 )3 a0 00 g5 sl anje
o5 et ¢ g,y JBg Joo Slibes aiile; (92 Shlawe
S92y Slabes a Jlwg parass 9 Ji 5 Jo Sliles

Ivlaslos 4>
s Jalos )3 g S (2l At E9:050 2 (X105 05554l
sy U a8l 3l S ergie o531 U olis oy b
5 S0y oxke ORI ez Gledsy (e Wi ye0 ISl ey
Sy ST 51 L g il sed molie 20l381 50 o | an e rals
o5 Camedl il oz mle gl (BLol 6,105 Gl j g anugs
el P8 s 3wl ) e 4z e S Gl S
o 3 S Gpte Slera ) i o) e S
450053 [WIRVY uL.A uw wll,.]aa JJBA).».MM.: 4.~.LQJ JJLMJB

doddo )

552 5335 5b 0 5l o] ol g aldss blog b e £3:550
Lo i (2 Jgone Sl 035y laghy (WS g (plione 423
Sz and® by ol s dlioc an e 5 G slss 0
o9 Jlam Baa b (b iz 5 Jparme vz a8
Dlssbis 5 slo anze

)'l Ao oolaul Q] Bad aS Sl ‘5,...[[;_9 adas blog G,bf.....n
o Orme dege 50 (b e GLOLE (el jsbiies crje8 wlie
Ol il auze Blas L fne S 53 5 e Gl
G S plasl 5l g tie 4 e 2 J1558 o e
o Sl ot 3l Al yo yo conl alizes Jo 10 o Sllas
abi ag ahd SOl gt iz b S Lwg YW wn b S
e |, VI Slilos alnil alo o 12 g 52l 5 ol S0
S 18005 2l

cap ke auie IS sl e 5 et Sl S
Sl Sgume @l arass Sllee 35508 goo 655 prea
Tobs ¢ Byrne jo SV game 51 Sy o gl me anilil s
pos 4l blug b ae sledoe ;o 1) ol calidee (5 5
syl )3 (o990 iul3dl e adis Jolug od)ls 5 JalS soliul
e 4 1y (63h5 ase (GYsb (b sy @je8 e >l

Ivass oo


https://ijiepm.iust.ac.ir/article-1-243-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-19 ]

o) G531 010 540 9 (5 et (S0 Moo

g (Tpamodin— xbiw diz (b jwo Jiluwo yO s gy e (2l dinir

el ) Aiwd A 4y U ek ads hles ol s Al
dAL’>)IS 090 o aslu daus Olalad 9 .)‘9.4 L.S"l;Ul? [ ]
Obde G ) (2led DV gaze @e g (i @
ouls plod Chad woy 10-50) o Ji3g Joo sloan ;e
Jom sl anie gals plplo ¢ seae LSS | OYgame
alys EYgams oad alad Cond 20lS 5y gzes bB 56 i
Slse 3 Sopmys e Slogeas 351 a5 Lxl 1 [F-Flesls
Ol Gas ot 5 By Joo piams 3,Shas (l38l (55,5 (8
&5 s O sliS 2 CB) bl g llsi)og o0g IS 3L
J= 9 sledone slpdig, Sgupn g drwgs )l (gloaisS s i
i blog glymme Bl )5 Gugpm S b ae sledoe
o050 JBlas Bua b (o iz g (Jpamesis o] v
oy Sye dlie cplhs g atils g0l Coenl mje sloas i
e Plawe )0 (Gpde Son Gle Dloraal 9,5 o0 18
35wt Slogeas o wiloe it Caonl lls adis Ll
San b i Jlog 5l Sope b 5 @iy sla aall
ldae o 1) wibios @i slo anje ggeme (oged Jloo
o (hasiz g Jpame iz T allin] Wiz (b e
&9 aslil ojladl s 4 Cugl b ie sanadgs Slles
alises L5>‘5” 9 ija...» ‘me e QYM )| S5 » 6‘)‘.’
Jol s lgins [V]ogias plonl o prane Sldas o 35
Obey il 55,5 JBy Jo> Jolag 4z 2 25 (g SIS
Sle SRR s (b oy 9wl (il38l gl g 650
Ll e e si adgd sl Eaili solol cnly [A]
5 gobwe Jolme 5l S0 i bl obpae 5 i slo
18108 oo Jolam 1) 55 s sl a3 ¢ Cilis S5
Sl dmass g oleisl 1, S D] o)) Kan g oyg0Y @
Soges (5,910l olinl ¢« wisges 5l MDVRP filuwe >
e S sS Jilams > (5l o b oy oS ol oS
pls olys i g Jom altecs [VV] a5 Lo g ol sl @
gn_jlﬂ o |) uLm_-.wLa )l 6‘ dCgame do oli».m_l‘ ww)‘
23,5 dge,3 MDVRP
Sl ol e aY 4w Joo SO DY) ey gily @
Singas il codgs Sl IS cYgame iy Lor pips
i Leagy aw Jow J> sl Y] o Ken 5 Lsl @
Lol e 9 o aY g0 Jow a1y altee Sleo sla, Ll
Y s sldae dan aS asilo sasie Slagl. Woged o

Cails Jo BB Y 59 sledao b

e 9 @598 lo Bl Gline e ¢ (i (g atws
3w @8 gt 5 el o pts Jilas alo
Sop Shlee (Jox Slad 9 Obie GlolE s
Sy gl 5 @y AL Glee oliie ganaies
5 IS slealy e 9 Gt 3l o bl Gl 0 S
G dwd (pga s $pF sl @iy slaauie als
IS slp e Gl 5 @i Al e (Ol e

dlor 092 7 508 4di blug
B 6350 slsl o s Sonoal @i blog (ol e Jilisjo
9 S Sl lie JLIE Sl o)l 5 Sl sl
COSe Jron e 2 595 e Veres canl &l IS
cel e 6l ohy el Gl e (pl JyuS I
Obsde Wl (b e Slidas 51 LS ol S olginy (izeon
Slles @y bl Glime e 5l G g 00l o 4l
P LS s olo s Jliw b cplply 058 el (ol s
slol anze Plas b (Jom blog Cosgome 85 )l
Soop ST Behod (ulyo a5 el ) yhe wege o 1) Gl i
Olyie g alb (59, P sk 5 Dae Gl i) aslip
@l At Jo Sl bpae g @iy aRBll e
Oltie o aib ¢ by OB cw G prliee
@l 5 @8 Ul e (JB g Je> biley parads
9 e g 2o den 3 Sloreal &5 (J)g0 ;0 il o
ol @59 g ity e ud Plas Sl 098 ploxl @dgen
OBsb Copae ¢ Jaly Jor Comps a0l ppe Jilue 51 (S0
5 83 oz Slosd &Il sl oolial 590 (Kaal addis Jolas
SLolE g adye b pbyiie 5 (ol ol dsgorme G @j95
s e - Mlrs 4350 4 (59,0 5 (solatdl | A et
5590 4elii lug olasi (ogas jo b L 4 g5y sl e
Olyiioe plaS a5 a5 atiie wl oSl ¢ 0K el oslinul
Blao b g 5 6,8 Gugre wb ol adis blog 4z bawgs
o SVgame . &S afie 3 |) G3s2ee 5 JB 5 Joo ane
sl gez DVgams 5 oad (65550 5Ll )0 25 @i sl 3
wamass b Sldee (pl el o 00ils, 550 Lol & oasee 5 0l
S S6 ) e 2 090ee £920 e S 4 Al alewy S
Nl e 2 sl Ssdie w5 O & Tz 5 sgies £5,5
0gd ol Jo blug cudib g )5 oy sle Zasgaza
by Bl sy 2 ABLS slre Lol s ST cnl » ogdle
@l i g9 paiz (9T 02K g dbwy S
Wl A58 oy g aslllas 3550 £gdge Dol )3 aldis Jlag
5yl o)lil Sslite 53,55 lae SV 4y Jlo cpl 4z ST
Slr adi Blos Jge o LI copoe aliey Wil (Ko s
Sladn o a5 ek b lin Sl (Slaegerie 4 (8 gy


https://ijiepm.iust.ac.ir/article-1-243-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-19 ]

G551 310 500 g (5 yetws (SN0 Mox0

g (Tpamodin— b diz (b prwo Jiluwo O pus g pw dow (ooly lings

Ghgy lly Seteygen by, S VY] eyl 5 S
dwslie 33,k 5l gy ol 0, Sles Lailools dxwgi (g5lw 0,08
el @S ol Sygenand g Cladl il IS L
WSS (Hgw) e S By e Olem Ghes o
by ond g9pd azge yue Ol SG L oy (nl Sl 0nd
Sl ange fals ) gr b s B 90 0 S S

b o> 4 1, MDVRP alees [YF] Lulill 5 oSean @
c Sl Gl 4 baylol (arass Jol gl aisged 4528
S g gl ¢ sl Ll e (gl Bl > pg0 o
i S Sl gl 5 sl So0g0 g VRP alis
ol g Gl yne g sl TSP

A, VRP Jiles Jo 51y )l o 01 [Y0] koo 5 s @
Ao ¢ 31y Al eg oSN sl Wols axwys MDVRP o
VRP aliwe aiz 9o al> o 5 bl ol jtae panass Js
ooyl w258 Lawg VRP Jilewo 51 plaS o - sl oolus
B PR e

w88 SWSs |, MDVRP alis [Y#] > 5 el @
4 obitie paras ol alese s 200)S o, SAVING
i) Lawgs ool VRP Jilo > o0 dloyo 5 L, Ll
- il Ll 2 sl saAVING

S 1) 4l ooy (ol e e [YV] Koy (o @
D108 ey 2 9550 (oS S o 58]

tegms Y aiz s g5 05 0ol [VAL (351 5 Lo @
der ¥ 90 sllo lagl alie . wiols 18 sy 0590 1,

1y (TS gsran sominr (o9, o [Ya] 1)Ko 515,55 @
@y Wlie cpl . woses @) MDVRP Lo >
odlitwl GENI S 500 (g 51 (6 5000 00 (5,301
Flwe Jo gy oF GBapme by nl - Sl ead
. sl MDVRP

J> lr gren Gz gy S [YH] oien 5 0L, @
s Sy allie ol . wioges &l MDVRP s
el 0 @) S i dags Petal ol (s ,IS

Jo lp o5 Sy o) S [V S 5 oLy @
oss 48l,] pe, 55 allie ], . wioges ail,l MDVRP Jilcs
Sl (Bolal ©jgar 1) adsl Comex sl Gy, - ol
Sl oz by adgl Cunex g (g, 9 WS
Jsl Gisy & S p sy sz 93 s (NS)
-l azals 5hs Jo sl s S e 95

w050 eSS |, MDVRP ales [¥Y] 5o 5 Slo @
Oley Cudgazme Joe (nlys o wols S8 cw) 9590 SE55
ool oyl TPS alivs . 510 3935 (50 YIS Jhgos
NP-Hard Bls <> MDVRP 5 VRP Jils b oy 5

s sl 1y @Y ez Joe ol [V iSan 5 oo @
e dliae 0350 &l SRS )5 DY g @98
3550 V0] (sadsn 5 )5 bawgs (Jpame iz adis g
Gy e Joo o gl allie cpl . 28515 )
- ol 0805 &l Sl |5 Y pame Ji3g Jo

iz el flog ol s s [VF] oSen 5 25y @
5 3 Joce oyl - asiols 1,8 il g0 1, ol
ol 0 o3 Sgame el Lylug cud s

wiz 4l Jlog Slmee Jae o DY] gl 5 silsy; @
eor ly @rie 4V e Sl ojl Jolt (oalKin)]
Gl adg> Jol e . 04l dl> e dn dlie ol oS
S8 s S92 po Al 50 5 (b pae g Al e (L e
- dble ool adgd

Sl oS 5 Setenygen w80 o VAL 65l 5 (Lo @
Gl e vz oy Rl i Gleee bl S
anass gl alo e ool Al o s g5 o ol . didged
Sap ) e ddgi g0 alope Ll 0 XSG 5 4 Ol e
tlise 00t Adg5 (6l pas Sgag pims iy 5 o aigs 5|

S5 gyee 97 ol yoSl S 18] S 5 (SO @
Fyaze %z b e Slae lp (o5 5 S5 o555
el Lolog el Jpame dus gyl oLl Jos . Wiogas @)
Sozy @y ol Sy i g oad wd 3 o LSy
Wl bloy obmne dline (2L, Joo dlis cnlps o)l
alyl o sae bt i, aly Ojga Jyame vz Gl
Sl 00

e sl Y Wiz oo S V] GSen 5 Lyl e
Y aw ghls plasl Jow e sl adss filog ob e
9 e dde bt g aaly Joo So Allie calps ol
053 Jae o plinl el oads &) o)l o by, S
el 48,5 k5 50 Sglite 4l alewy wiz e o gy
son il glol b (Jyame S MDVRP Jos )y
olasi (L3 mls e b asliops by, onl - eul oas
osls pals 1) oud (b (slaue 5 5L 990 adi filug
el

), 2wl s> VRPTW aews [MV] o Sen 5 LugS @
S50 o o8l (il Allie 5o 031s 1B (s 2 990
cCel oad awglis 5 ALk Ll a4y b it arass gl

cdlys MDVRP alews [YY] 5 5 adgins > @
alp Joo o glagl wisla)l B gy 3550 1) Seg
@3blil Gigy @ 13T 5 eagas ailyl oo ol sl (b5 35
o Sy iy S pldal Woged > HISY ol
e @) ke ol U sl

oy


https://ijiepm.iust.ac.ir/article-1-243-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-19 ]

oy G531 010 540 9 (5 et (S0 Moo

g (Tpamodin— xbiw diz (b jwo Jiluwo yO s gy e (2l dinir

e colidlede Slilaw b (609250 35S 040 09>y adas
R g oo gl 1250 (6 de 1o Slp S 2 LA s
Sgdice (ol adi aliws SO L g iy Lol Sl

Gl sl Cosgazme 5 Bun @b (6 15 preal Sl iite ol
D3 K0 S p5 Dy 9995l (63 sl 331 S5 yo o

S5 o 5L pudio g Lo ol )y iy a3 Y-
elae 0,5 o, les 1=1,2,...,n

Aais 0,5 ol JF12,..m

a i alows g4 k=12,....k

s o)leds F=12,..R

(a¥) ghwoles  L=12..L
(ddlaio ) amb o les =12, A
Jgame o Lo e12,...E
(52) e pesss 5 ye oo d=12,...,D
Aabs L gl o olyiie slaw i,

aaxbgl mhw o Kads blogslass :my,

Aarbsl gl o Kaws oz cod )bV,
sLoghe o€ Jpamell | el o glolis:  Oig,
aa=>L

€ Jyamme a1y o oV,

ol Y (sile oolal 5 (5y91 mox pleil oy ity
Aasb gL mhaw o K alog

Basbis L gl o1 syt b el ploj e i,

gL omhw ;0 e 4 | gytine 5l O ptlee oy il

a4t
s 53 | e 4en) il s olo; ST oM,
9 L C_Ia.»)o e Y5 6‘)-.' K 4.L:...u5 T u.dj.lo Vaia
aa>Lt

ac\..t.'>l.'s5|_ CJa...u)o)L,.S‘ bhug € Y5 as e Q‘}.:.a: S..
a>bgl mhw 0 Kalwg Ul g mie a0 o, oboy W,
a

5o asb Ll 635 . 5Ll 5k adi abwg oS > loy i U,
a“PUBLCJa*“PJ"Jf“él°)§j‘):t--°o9—°ﬁ4-‘%}-“’:cijk|a
K alws

5LCJ4..A).)JO)§4,.\ |o)§)l kd.l.\.m:j ASLSS)}«@)QZ Xijkla
el Has O jgan] e g cenl S wles &S > Aa sl
ools anazs K alowg @ al g L mlaw jo | (gt [51: Y,

NP- ;5 MDVRP 4 VRP Jluws Lol cnlp [¥Y] el
&lp ool &l > slasg, oy 85 51 i .ol Hard
St ygalio b Siwjge Ojsar MDVRP i
Gy by Jao K @l qes dlae cpls (FV)ablow
wiz i Jlug G oo Slas slp oo s0e s
Bl Baa b (v vz = Jyame wiz ol
ol Jo sl St By o @ sla an e oged
sl o0t @) ke
Lo by, o YerA Jlo o I9F]D olKea 5 ol @
bl U (sl Se5 o) Sl (oS 5 S50
- 03905 ) @5 S pe iz b (b yana
Slr oS5 ey o Yerd Jlo olvol ) Ken o gilsg, @
oS s S vz bl bloy ol alies o
ioges dl ] astis S5 olul g o oy slls
59 St jgud Gy, So Voo Jlo o (Y] )lSen 5 o 0
Sk g e S vz b ol Pl ol slal> e
Adges A3l sgae
Pl e delol yo allie ol LSLe
@b e hiloe 50 g b Db a2 Joe T
Bl Goa b (b vz Jpame wir T ] v
sl G Gl 0ad &l mse8 slo Ay y0ges
Frame S alise sz 4 w58 K0 0 S el
@ FIY clps luly CleS plie parass slan 5 Jras
Gl Jyaze S5 ol e s (5L Joo ¢ Plaw 51 S50
J> Slyz lad anugs oSl 025Nl Gl Bl 0 s
alie g oolaiul 050 milie p dnlio b culps,s . il ouls
A Sl oad plml mlie mdas Slles 0ol ool avass
el Sl b Jol> slels> « Slidoe JISS Al e i
el 18,8 5155 056 5590 (1 (65 2 9 Ammlia ILP (slod,

Fparmo Wy diiwn (b Joo Y
2 o e b A Bh) e s 4 e ool o
5 Gyarme vz T il s el bley oleee il
Cplon o0 my sl anie osed Bl Bua b (e v
dgaome Cud bl eolatwl jo Galize OV game dlivs (plyo
4y b cunl oo WS culs; Suss b oads bley
Sy B g Jo sl s i Jolog <od b Cusgaz
ol glols a5 005 el 6l W9 o jes 9 ok
Ol 0sd el Zalaw den 0 b yide den gl DY g
90 Nl @395 35 0 nl 0l S92 (ol @5 S e S Joe
aaalge 0 a5 oe @ Wil w1yl aibte slayll s
@i Wl ol olie 5lisyee VS (ol dilaie la,Ll
Jilog cod)b Cudguzme @il (mhaw) al>ye o 50 S o


https://ijiepm.iust.ac.ir/article-1-243-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-19 ]

G555 31D 500 9 (6 phepr (S0 hoxo

g (sTpamodiz— Abw wizr (b pisno Jiluwo 3Oyt g puwr dowssr by s of

tya T Toj1a = Wiga < (- Xoja) - M om
k=1,2,... KL=12,...L a=12,...,Ai=12,...n
j=1,2,..m 1 # ]

iz > Xja2l for ¥SeN , [Spa 0eS

k=L ics jeN-s QD)
L=12...L a=12... A
Xpu=01  1=12.n j=l2cm i%]
k=12..k a=12..,AL=12...L
W, >0 K=12..k i=12..n f
\
L=12..L a=12.A "

e o Gan o Sy (1) al lol alis 2L, Jaa 55
S n el (V) alal) ol (o0 @98 sla anjo (oges Jola>
plosl i alsy S Lawgs (5 i o (Lh)lhw) Caslg ) aS
Sl Al alowg jo o5 Coal g9dg0 (nl Kilo (1) alal; 09
(F) abal; jo S g9, 4l [ 550 LUl 1) 095 e
I amb Ly 635 Wl sl ), (MDD Jas !
@ nb 1) 093 pras dliwg ;2 45 390 (0 Zacl (B) abal) 0900
g ail> ol el (9) abal, wiS 035 4l [ 655 50 Ll
Oy Ol a5 095 o el (V) alaily 098 (oo 4l aliwy jo
ogdlay (L (s ytde 4 iem) Olej l Fog) wls e ya 4
by ol 3 gy a4 Gy U e (b )b alss ()l
o b abl, o ], (V) kS e abal) &Ely 0 (M)
abaly 09l o colaiul (A) alayly 3l ladd Jow j0 g Cowl 05405
Al 5l als gie 4 Goee) lo 098 (o0 el ()
S Cypina (1) sl 555 55 (5 4 e ol
Slo ol )0 g oS glaisS 4y 08 oo iy i | Al Al
59 Ol Cadyb 5l e pa 50 4l by 4wl janass
e 4 VIS oo e 45 39 e el (1)) bl G
odlr o Cenlysyo (sl oolal 5 (55T oz plonl o 51wl
28l e 4 a5 e bl 5l oy sl Y 0o
tilat tojla plp JBBlos 5 5,5 cute sae SO M cosgams ol
s e LS S Sl el OF) al,
3 Cedle Cudgaze Sl (VF) 5 (VF) Codgame e oo

a5 Jlwg &5 5> (suiilojb b po (s Codguxe Y-V

S 5350l 1 @ s 5,5 (sila; i sl ]
asl |y 2l g rokaw den jo a a5 alwg o Jawgs 4l

K alews jlaasb gL ghw ol giieaS 5,500 Ligia

ol abcws 250L ; Juwo Y-V

n m k L A
MIN Z = Z Z Z Z Cina - Xia M
1=1 J=1 k=1 I=1 a=1
1=J
t e sle codgase
n m L A
Z Z Z 'Xijkla =1 9]
=1 j=1 I=1 a=1
=3
I #J

k=1,2,....K L=1.2,....L A=12,....A

X

0 jka — 1 )

1
K=12,...K L=12...L A=12..A

Clbla:q%l,da’ t-(]a:tml, la ’tOj,Ia:ti e, la )

n+1

Z Xiokia=1 ®)
i=1
K=12,...K L=12,...L A=12,...A

n m

z Xijkla _Z Xijkla =0 *)
i—1 =1

j#i J#i

14

Xisga(Wga + o + b0 = Wiga) <O ")
k=1,2,...K L=12,...L a=1.2,... A

=12,..m 0=

!

Wiga T tia +ljia = Wiga < (0= X0 - My, oy,

n
Wia < M Z xijkla QY]
Ij:¢li
k=12,...K L=1.2,...L a=12,....A
j=1,2,...m i = |

[Z " (A, -Ve)} anzeziekla <V, 09

i=1 e=1 i=1 e=1
i ]


https://ijiepm.iust.ac.ir/article-1-243-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-19 ]

00 G531 010 540 9 (5 et (S0 Moo

g (Tpamodin— xbiw diz (b jwo Jiluwo yO s gy e (2l dinir

alge (Agga) 595Y ol s 5| degarme oS b g0 alins
30 08 Cudgaze il plaSone Cosgase atws cpl 5l sy ol
Lo codgasme plaw cplplo . aiiloe SYgame asa b bLS )
)‘)_5 L}B:Jﬁh—ﬂ hJjLu~_A DL.:;&‘ LS‘)—% Ay L}ALC L)‘?*‘% JJJ‘ﬁS =
Codgazme Ly, 551, 8Y Cols SaSs bl (pl 5.8
Sgdae o (Jyame

ooliw g, Vol a5 wols oylas [¥] o)) S o005 alasly clyo
de 5 3280 Ll oole plo a4y cond BISY ulys 5l
Cadgdzme sl p 31,3Y Colpo (g3le ool g, LWL . wuSe
Iy o8 oo o5 698 b Cudgase plo b aslas o cud b
3 aig eolatuly Larass LG . amae @) A Olgz 4 Cos
o el ol alo o iz g3l ae Sledow 5o SleS il
Jole s 51 Jow oplyo ol wales Jais awe Ny Lol Jow
15 Conad an Legy) ol Ol (1)

OMN)
n E n E
Convex| X :Min(D- > dig. - V)OO, D Zigsa) —Via | <
i=1 e=1 :iﬁ e=1
n E n E
X ( Zdie«a . 'Ve)(zzziekla) <Via
i=1 e=1 i=1 e=1
i#]

5 deols > 51 5 558 g S dlts ol S e
Ju@u&g»;‘o%g@.wlkdjualj 1Y)
2o L s L iS58 e 5 o 51 S 5o g
i (o) Joele b 5l crul Lol ains Baa 20U (5L
S alis (N) sl el 3game pobie arass 5 Lol alins
aS J 3 e a0 Cans ol o a5 sl prie M lls Joius
el el Cles 0,10 3929 (6 5 el piie MLE I s
50 oo allyl lulgy 4 ax g5 L(0) 9 (8) Uzl 4 gy e Sldas

el el BB ol 5 e

Spamo sz Juo a3 Jolpo ¥
g 0 WYga e (o ) Jlaie lawgio a il -)
Al gL maw 08 VI 1 L i

— 1 &
de'a =_zdie|a QRY
niIa i=1

e=12,...E L=12,...L a=12,... A

oS Ll o @yl Juto 4 1y 2 sl Cdgime syl el
DOgiee Jae Sz 9 Sleolre Sl Gl el Jos

n

Yia = Z Xijkla (\0)
i=1
j#

1=1,2,....n k=12,... K L=12,...L&12,.. A

m
Ukla 2 Z XOjkIa' tkla Qlg)
J=1

1=12,....n k=12,... . KL=12,...L al12..A

Yisa =01 O

I
1=1,2,...,nk=1,2,...,K
L=12,...La1.2,..A

Oygo a add Jlug &5 > gaiile; b bdye glo Cosgame
hid 5yt ;0 a5 358 (o0 Ll (V0) abaly W9l (oo i 25 5
@ g by (VF) abaly o wb parass adi dbwy SO @
osbol 5 9l @oz plasl oy plp Jolax |, aldis abowy =5 >
e Cydgass ko (V) abaly 5 om0 )18 3)lew g5l

Fyamo sz (L, Joo 4y Y
sl tzle gl Jaameaiz diws ool Jow sle cosgams
33,80 yr30 Jow s Np-Hard coew ol ol . o Sglase
3P b g o)) Gledy, 5l Camlie alivss ol Jo g 13
Jo s e ol sledg, 51 (S Y] sgei ool (sl
Soslaul (g 1y ablioe aujos Ghs) (5l At oduzmy Jilews
b Codgae alwd cpaiz gl a5 Dlew o 458 s,
S 50,500 ok Jlges ol Vaars ¢ diid Sglite sla sl
3,8l o aied Jele lain bl Cosgasme l aiws plas
25 el oo o sobiie Lalg, b Jlses ol 4 el 53 05
Dlces La ol asles 3,
o a3 Jilawo Cloz S 5l Jol> 0 2508 - il
5 Pl & Lol alis a0 Cgpes -0
=R Pl I S Jo S ¢
e 4 (oltos 6l (22 Jlaw Cloz oS 5 S -0
Lol
slp dole S 5 eile Bb ple s Sdgge -0
eolhe Clgz 4y oliws
Le 45 3o oanlie Jpams aiz alies 3k, Jao o
e L bl o A0 alal)) adss blwg cud b cosgume
30 Cudgasme diwd ol b blie be e conl Y gaze


https://ijiepm.iust.ac.ir/article-1-243-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-19 ]

G551 310 500 g (5 yetws (SN0 Mox0

Fyoro SG (o) Jow F
@ Jyame N 2oL, Joo a2 5 S99 mlie (arass I
Flog by dinss 2L, Joo (Jgame ST 2oL, Jow N
25 S Jdyame Sy (e wir (ol v s
5 S 2l (Sl Glayeie oyl oe waly
Fraze vz Joo b anglic )3 Jyame ST oo slo Cadgume
DS (0 s (V) Jgo )5

SYgaze 51 G 58 5k 9550 Syl o analoxe Y

d, v
j’da — = da e )
D dg,-Ve
e=1
e=1.2,..., L=12,...L a=12,...,A

a Via V)
L=12...L &l2..A

Vekla = /1e|
e1.2,....E

Fraso Wz g (Jgame ST Jow dmslio ) Jgu

Syaze Lz Joe

Fyazme S5 Joe

a@UBL b gl € (_gylf‘_gl);_i L_;)';...';‘m‘_;LbLES:dida

YK 5,055 jl@asb g Labau,ol 5550 a5 59050 : Ligga
el Hao O jgan] il 40 9 SG WS céb o€

Aarb s Labu o K aly omm byl Vg,

-1 e-1 i=1

Aasby L mhaw ;0 € Joame 5L 3,00 cod b cons : Agy

A4l g Lab i s ynie slolis 0y,

Y K 5005 jlaast s Laubinys | sy aS Sys0,0: Ly

ol yho Ojgan] 0 Conl S aiS 28l

a4,,.>l.3

=]

SRR R
Voga =

la

N

ela'\/kla

g auje Bl b by 2She ) dlex 5l By ks slaasis
DI el > BB g S e¥olas

S g0 G puiio Caxidg i O-)
Sl el 6352 g0 dguaS dslllas 3y50 Jow o aSLl @ azgi b
WMJLJLSA B e ),m )Q m JJL.us ‘SALAJ nw )lm obL..‘B‘ MQ.C
Sloz b asl atdlsy b b Jgl o ie Lol i 4 JSlo>
e 955 ol (Sas
Veia 20y =
xY)
(Zikla = Xoikla :Yikla =1
1=12,...n k=1,2,....K L=1,2,...,.La=1,2,....A

o2 503 Gbyiie lp Wy Sl pan 50 Jgl e p ol
a5 90 10 00,8 ol (Sew Olgz U aiils 0g2g s )b b
Camdg (b by 4 SLLd SeS 09d panine ggdge )
JB el ol a5 4 ogei salss Ly slojiie 5l can
Loz g oleidl p.li)sﬂ‘ Sl x>0 ! ala>do
Sl p3¥ ol g9050 cpl 4 (o yiws Sl dooe &) (solpiion
L (1+D) s ioe a0 | g ymitn 51 Vg (1) Jloyl oyl J8los

.O)BT Cowdy

ST b o Piluwo 1SS 2 o (L5 gy 0
o ez
e do lr oo 5 oleadl (g, SG al)] Bas a4 LS
oS dled Joo (gl g5 Cels (oo ¢ il Jgazme ST S50,
A IS ke sla it 5 (S Candy ST Al e a0
[ Sl Candg S STl tnlyo 05l 3y G990 S 9,00
(S0 6ol bl Sy Mo Lo prite 5l goldns o yes 5 40
@lp sshite (s aties o hle 5 48,5 o5y ol
g ) lzikla’ Xijua, YikIaJ oo o gyhe slo it

oS (50 (P8 Sy yho (ym Aiwgy S yiie
lO < (Zikla’ Xijkla, Yikla) < 1J (Y)

trog Jyame 5 5l oo wlyz slad Jas ol 1 o
Sy ol o S oyt e ool 3 ol Sl 18 5 b o
At S5 500 o paie g5l 5T Sldes bl o . ol
Fos b anie b aSl oo S 4 Jame S8 o e
Floe J> Jslae slodgy 51 (S0 b (b Jae onl g


https://ijiepm.iust.ac.ir/article-1-243-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-19 ]

ov G531 010 540 9 (5 et (S0 Moo

g (Tpamodin— xbiw diz (b jwo Jiluwo yO s gy e (2l dinir

ol oS dlomal, VAaga(i +1) s,
Vel D) =min{ d.; . V., Vi) | (¥

aelys Vi (1) L diyy jq Ve ln b abd, Jola
. A ; A

132 V7 g D SV wia(i) ol o lgan rmizran o9

U olyiis sLoli gy ame aSal 4 ole b S0 &b 5l o

colb apad .coul 8, a5 ailas sasin (i-1) 6 i

Oo9= u.i_’sj.uw.:_«a5‘}~_~u6‘)_)w L)'—l‘ R P
Sl 00l solaw! Za L

[ Frawa S Fika < dja Ve + Vg, () ] V)

Qo g Oladdl v 591 .O-Y
5 (V) Ll & a5 b1, ( J3ed 1) eyl Sy 555 201) o

H M R (Y‘V)

Oua = MaX (Vigas Vs gar-Vega) xv)
n

ZV Pada(i) < Qygy x N (xY)

i1

5 ol L Clyz s lo e oS5T 055 el )l (FY) ala, 5]
Gigia 5 30 Job B gz alis 05 elis,| () aka, 51
) Sas sho @lapiie Condy (0-)) 2w 658 L gl
Syp0 Cadyb lie O jganlye S > (Out of Kilter) 3,
Aals Lol 5 jeee o 50 i blos 51 Sy 5L
C0S e |y S o slo ke Comdg (YY) pud

@bl i g Ko Gloyiio (o 5 (Jy50) (F) pud
o Ol Oysanlie s Wb ge B wil aiila 4>
GBan 50 aie S5 (nher & G piie ol S5 (sla e
roie ool |, oletil Sliles o ol oo |,

A = max{Cijk,a.X [ i j} ¥'e)

i=1,2,...,n

ijka
j=1,2,....m

Coandg (N) s ynin B (1) s yina 5l pomne S0 ,51:(8) pud
Log ol jl8n ) byd g oo (el Sy jho o pie 4o
pud 4 Ojgan] pé )3 S B 39l Jol> Clex s S3smte
2005 po

.dL V. <V, (rd)

Ouz = MINV,,., V. V,

e2la' ekla.| (Y\C)
VVaai) ={

Ming, . q Ve +Vaeali +0,0; | if i<n
0 if i=n

EVES T L o |+ V(S yien (5l &5 a0 (ausls aSS1 &ly
(1) Wb lanl 3 b oogd a3 s 0 wax abws wb A
2 05l LT ). 05 dnle (b i don slp V Aaia
0,5 4 g amd (oo daldl pie s aSLI L 00,5 o pgsal o)
e Wax Geble 5wl )18 528 gl 0 455 05, e 111

(ab o
idm- v, +d,. V. <q, ifi<n
V aa(i) = o|lI v, IR,
idla Ve + 8,V > Oy
i=1

sLoghos | mta jlulys oo a8 Gbyz oo ST (s
oS s |y 05 pgne K aliasg lasgs @ sl

%)

Viaali) :{Oekla_qua Ve Zqﬂ A :>Zikla:XijkIa:Yijkla:l

il
{Gekla_qua A <q+l ' LdVe :>Zikla\:XijkIa:YijkIa:0
i=1

o pB 30 Sy g yhuo 5 o bLS,1.0-Y

Mw‘owoéw‘f)w)‘kwﬁAwbs

Kabwsb@asb s L ghwys 7, =1 byd b a5 550,

Al by gom ltie @lp 0pd Jols Jod LB Sl

Sgl parasd doe

IF Zklazl = (Zi+lkla:Z\'+2 Ka = e = anla:]') V)
OR IF

to =0 = (d,,, o =d

= dnla) - 0

i+2, la T eeee

Wbl S8 alts £5,% 58 Ly =1 byt a8 58 ol
NI NPT PERLIWRLNY IR

Figa =< Ao Ve + Vg (i) (YA

Sl prie Cumdg (b g, 2

(Zi+1, Ka~ Zi+2, Ka e L nkla) ARY!


https://ijiepm.iust.ac.ir/article-1-243-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-19 ]

G55 310 500 9 (6 yetws (SN0 X0

3‘5/}4:;04.‘.?—‘!5;&‘0 &q‘fvéﬂmuﬁw).:w’,wmuabw OA

U5 sl (FA) abl, St 1, polie oot clilee —F pud
sl @asl g L mhaw K alewg ;o (RCT) suilogil cod b

RS
i byl 4 ey ploj By 00,5 5 pgd pud 4y —0 pud
eyl calisee >l jo g Lalph e sl | altus

el 00l )l (O-T) Cand [y dyaod Claidl

&3y s 59NN 5 Lie #

Slass oads &l (soleriny oy T e guyp oz
Al ol olowl )y Slasin b Solas aliws sas Ve o

KPRE 4o 03 e Jlo Sl -\
(N.E.L.D.K) =( - - xVoxdxY «xt) JI (N.E.L.D.K) = ((Ax0x¥xdx))
S OMT (Y) Jj.}} B JjL.wo E_MJ ]

25 St glaylil 51 S 6l 652550 5 gl pley =Y
—A) CSleESs aienl alflas g Bolal Ojgay amly o
Wl ool ool adds (V.

9 Tk den; S (i b Ll 93 58 (i 2 s (b Loy Y
aads (Veo-Veer) ColeShy me 5l alllos Ojga 2l
Sloads ol

&gl ablaz 5 Bolad ©jga Vgame | Sose > T
Sl coSlo prentilo (VoxVexh ooV e exVeex) ) C eSS
Y PR%S

@9l bz 5 Bolad Sjpa anlis flug 5 Soy8 x>0
coSo el (VO xVeoxYe oo oxVeexVee) ColeSy
loads o]

O g QYM }‘ uSul,.a: Lgl).3 @L.c C;l.m)LfJ‘ slolas-#
Al oads QLG (Yo o=V oo v) ColgiSy a8 5 Bolas

iloads bl (Vo-0+) ColeiSh as 3955

by a2 50 obtie 51 e e sl sl olej -A

a8 (Yo-¥e) cslesh an ol alflas 5 Solay & jsa
Sloads ol

03 44....:5; Matlab Ja...?c.o B ML)).) s_i: d9'9 JﬁLM.A L}> Lgl).:
W) 4.4..‘49.; 6&% p.b)}i” L) JjL.M.o J.> 6‘;; dAL:); LJ‘)‘ Cn|
30 Jas Jo anze g Jo loj A g0 5l sl lie muls .ol
| o.\.a] (Y )JS»

e wiz ) wiz Gl Blas 51 S5 o ol
Ol dmlie @ Cugi oy Al o) by (Jgame S5
Ol s se oul solaiul byl g oad osls arass Cod,b
Sy o aelss oailadl slocud b miland el o5 wliles

9o plxil (O-F) Ceond Slrpdgs 5 Lails,

oiloadl ud b g 2ulio graudaun .O-F
Cdyb e ¢ il s Slles bl gl Al o 0l o
Sy Iy S5 Jiluws 5 Sin (sl (h5ke ) oailadly

sl 00 du..»l;u) r)

n
RC eka — (Vekla - z diLa -Ve) %)
i=1
e12,...EK=12.. K L=12,...,Lal12... A
Al Loogs ool 2 o IS

E
{ RCT 4\, =D RC .. } xv)
e=1

Gle byl cos @ 1) owiledl cud)b pl 05l o anle
S &P Feame ST Ples 51 Suje e ead eolinl
S Jpazme S5 Jlao 4 a5 conl ©jganl 4 )5 sl b,
SreS Cudb jlaie aties (g0b; ewiledl cudib ()l
oailendl cud)l a5 Jgame SO Blue 4 g b0 arass
Sllas wloo amads G Codyb laie Wby (oS
Slles bl b oghige plxl p; abal, ok oo medans
wlys Jol> s arse sldlsr a>pe 2 50l milans

Vekla - z dila 'Ve
LRC 4. = RCT . ( Vizl y—1 (A
ekla

Fpazo sz dicws Jo v 981 .0-0

ol o B calps 5l oliial b 1, ol alins —) pud
DS o S (Jyaze Sy alies (B) 4 SLeS

ooy &yl (g Sl g, b 1y (Jyame ST Pl 51 Soy0 =Y o0
DS o (0-Y) 5 (O-Y) Condd o

Comdly Jgazme ST Jiluo 51 S 5o 0ailedl cod )l —F pud
S dlome (FFYY) Laly, (KaSs 428l it S s 4,

BLP g goliuiay oo y981 Jiig Joo a0 3o Jo loj dmalin ¥ Jouo

PrOblem size

(ando) Jo (yloj

Jiig Joo g 32

N.E.L.D.K BLP HDC BLP HDC
AxOxY x0x ) - Y - XY YADAY YAQ
Ve xOXYxOx ) - AY - Yavao AEAPN!
VY xOXY x0x ) -ay e AAPAR TV AD
Y OxBxY x| VYO - O TEYAY A AT


https://ijiepm.iust.ac.ir/article-1-243-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-19 ]

04

G555 315 50 9 (5 pheuws (SN0 ox0

g (Tpamodin— xbiw diz (b jwo Jiluwo yO s gy e (2l dinir

BLP g (golediin o951 Jiig Joo i 32 Jo (o) amalio ¥ Jgur aold

PrOblem size (a8 o) Jo oyl Jig Jo iy 32
N.E.L.D.K BLP HDC BLP HDC
Yo xOxYxOx Y AT VYA YAV yav.ys
Y OxOxY xBx YO Yoy Yaf.Ab \ARRA R
Yo xAxYxAx\ ¥y Ao \AT'AR YV EA
Y OxAxYxAx\ VFFO HNY froaa FYANA
F e xAxYxAx\ YoM \Adsd AAARZN OYOND
FOxAxYxAxY AV AN VONY FadNA INAAR
O+ xAxYxAxY fyvay VAN OYY NN OY- Y
DOxAXYxAxY AY X0 VAYY INERIA OOVYA
Fox)ox¥x)exY 0.y YONY AR INARKY
£Ox) +x¥x) e xY VVVFY YV.fa INARNY INAPANE
Yoex)ex¥x)exY \YONA Yyaa AYH Y OAYAA
YOx) e x¥x)exY YV YONA 03+ NA £\Y0
Aex) e x¥x)exY YVONY YANY H4.A4 AR
AdxY +x¥x) +xY AV foNa IAT'AR £YASN
qex)VxFx) V<Y INEAIN OYAY IAAR YV
A0x) YxFx) VY OYHNY OAND ¥V FY 0FN0
Ve ex ) YxFx)YxY OA- N FONY FOY.VA FEVANY
VY e x ) PxFx) VY 030.FY YAy \AT'Ba! YY£aO
Y YOx ) YxFx) VY - ISR - YEONY
VY x) PxFx) VY - 0N - Yovaa
VY Ox ) OxFx ) OxY - YV ONY - YPANA
VY e x ) OxFx ) OxY - VYASFA - YY\ XY
VY Ox ) OxFx ) OxY - WYl - YAODY
VE e x ) Oxdx ) OxY - \YONO - \AY AR
YV EOx ) OxOx ) OxY - \YYAF - AYNYY
VO« x ) OxOx ) dxY - VPO - AYOXY

Ble mhed Sllos G g 0dd ailxe IS 0 5 Sl |
oot LS5 G bys & o, B ol ol ool ous ploul
G adg Al e s Jgaze ST Bl J1 G0 o po ol
00l 35 (5l o S9u 5 (S yemmne (Ui g Gloe sl L
calys 5 olial a5 el T LSl Slslms @l - 31 S5
@ Jyame wiz olyee Blas 4525 sl SleS gl 51,5V
cdles LB By, S (Jyazme S5 b e dliee
2oy O Sl algy Ol 4 Cad oSl onl sl
A 8 BBLP g, 0 o |, > olo) kg arils s
P 2z b e Alins 506 rizmen - Sanl 03l 2alS
Slidos olyin Wl by 5 el ¢ (56 SLolE pealie L

355 )8 2hi)l 9 ewn 090 S

&b

[1] Brian R., "Formulation and Exact Algorithm for the
Vehicle Routing Problem with Time Windows',

ode HDC g, a5 sae yLid (V) Jgaz jo lawslio mls
o 305 S ey 2 1y s« gy a5 sy 41
4 Zows HDC 0,8 sy Jools Glgm Jlade .ol 05503
ol do pley g atsls Sl oo b Slas BLP o 6

Sl ools pals sy VY lawge job

S i 5 525 4 Y

3 Jyame sz — ] Bix b s s BB cpl o
on D50 &g Gleanie (50 fle Bas b (xhe iz
s b 65y aalp Joe SO Al ol (o slp 28518
9 Kewgm piie Gy B g Cadgize Gy VO Jelie G
leaS sl 51,5 gl 31 oolittl b el o ail,| S35 i
Wz Jyame Wiz alies 4l flog cod)b codgame sl
So Pl 51 Sepp Jo Sl 8 fas Jpame S alies
S 2 sl eniledl sl b olering o) b (Jgaxe


https://ijiepm.iust.ac.ir/article-1-243-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-19 ]

G555 31D 50 9 (6 phepur (SN0 hoxo

wd (Jpazodin— xbhw L b jio Jiluco JO Lyt § o e by i Feo

[14] Mercer, A,. "Strategic Planning of Physical Distribution
Systems’, International Journal physical Distribution,
Vol.1, 1978, pp: 20-25.

[15] Wren, A., Hoalliday, A., "Computer Scheduling of
Vehicles From One or More Depots a Number of
Delivery Points, operatronal Resarch Quantity, Vol .23,
No . 3, 1989, pp:333-344.

[16] Benait, C., Francors, J., Gordeou, A., Gilbert, L., "the
Multi-Depot Vehicle Routing Problem, with Inte —
Depot Routes, European Journd of operational Research
, No. 176, 2005, pp. 756-773.

[17] Rodalfo, D., Jaim, .C.,"A Cluster — Vased Optimization
Approach for the Multi — Depot Heterogeneous Fleet
Vehicle Wiating Problem with Time Windows", Eurpean
journal of operational Research, NO, 176, 2007, pp:
1478-1507.

[18] Salhi, S., Sari.M., "A Multi-Level Composite Search
Heuristic for the Multi — Depot Vehicle Fleet Mix
Problem" . European journal of operationa Resarch
,No. 103, 1997, pp: 95-112.

[19] Falahi, A., Christian, P., Robert, C., "A Memertic
Algorithm and a Taba Search for the Multi-
Compartment Vehicle Routing Problem”, computer and
operations Research, vol. 35, NO. 4, 2008, pp: 1725
1741.

[20] Alvina G.H., Ret, R.L.C.,, & Qiang, M., "Distance —
Constrained Capacitated Vehicle Routing Problems
with Flexible Assignment of Start and End Depots’,
Mathematical and computer Modeling, Vol. 47, 2008,
pp: 140-152.

[21] Giosa, I.D, Tansini, I.L., Viera, I.C., "New Sssignment
Sgorithm for Multi- Depot Vehicle Routing Problem”,
journal of operational Research society, NO.53, 2002,
pp:977-984.

[22] Christofides N, Mngozzi .A., Toth.P., "Exaet Algorithm
for the Vehicle Routing Problem, Based on Spanning
Tree and Shortest Path Relaxation”, mathematical
programming, NO.20, 1981, pp: 255-282.

[23] Clarre, G., wright, Jw., "Scheduling of Vehicles from a
Central Depot to a Number of Delivery Points'.
Operations Research ,No. 12, 1964, pp: 568-581 .

[24] Hadjiconstan —tionou, E., Baldacci, R., "A Multi — Depot
Period Vehicle Routing Problem Arising in the Utlities
Sector", Journal of the operational Resarch society No.
49, 1998, pp: 1239-1248.

[25] Gillet, B. E.P., Miller, L.R., "A Heuristic Algorithms for
Vehicle Dispatchinh Problem". Journal of operation
Research, No. 22, 1974, pp:340-349.

computer and operational Research, Vol .35,
NO.7,2008, pp: 2307-2330.

[2] Gabor, N., Sdhi, S., "Location — Routing: Issues,
Models, and Methods", European Journal of operational
Research, Vol. 177, No. 2, 2007, pp:649-672.

[3] Franrlin, L., Shen, S, "An over view of a heuristic
for Vehicle Routing Problem with Time Windows',
computer and operations Research, Vol .37, NO.2,
1998, pp: 331-334.

[4] Feiyue, L., Bruce, G., Edward,W., "The Open Vehicle
Routing Problem: Algorithms, Large-Scale Test
Problems. And Computational Resalts', computer and
operations Research, Vol .34, NO.10, 2007, pp: 2918-
2930.

[5] Laporte, G,. "The Vehicle Routing Problem: An
Overview of Exact and Approximated”, algorithms,
European journal of operatronal Resarch, Vol.59, NO.
3, 1992, PP: 345-385.

[6] Milligan, B., "Transportation Holds up its and of Jit
bargain" parchasing Boston. Vol. 129, NO.4, 2000, PP:
75-82.

[7] Nathalie, P., Ander, L ., James, F., "A Survey of Models
and Algorithms for Winter Road Maintenance, Part 111 :
Vehicle Routing and Depot Location for Spreading”
computer and operation Research , Vol .34,NO.1,
2007, pp: 211-257.

[8] Paodlo, T., Daniele, V., "Models, Relaxations and exact
Approches for the Capacitated Vehicle Routing
Problem', Discrete Applied mathematics, Vol.123,
No.3, 2002, pp: 487-512.

[9] Tolgo, B., "The Multiple —Traveling salesman Problem:
an Over View of Formulation and Solutions
Procedures’, OMEGA, Vol .34 , NO.3, 2006, PP:209-
219.

[10] Laporte, G ., Nobert, .y., Taillefer,s., "Taillefer, Solving
a Family of Multiple-Depot Vehicle Routing and
Location- Routing Problems', Transportation science,
NO.22, 1988, pp: 161-172.

[11] Sumichrast, R.T., Marrham, I.S., "A Heuristic and
Lower Bound for a Multi — Depot Routing Problem ".
computers ans Operations Research,No. 22, 1995, pp:
1047-1056.

[12] Waston, C.D., T, Dohrn, D.J,. "Depot Location with
Van Salesman -A Practical Approach , OMEGA"
Vol.1, 1973, PP: 321-329.

[13] Nambiar, JM., Gelders, L.F., Van, W.L.N., "A Large
Scale Location- Allocation, Problem in the Notional
Rubber Induetry”, European Journa of operational
Research, Vol .4, 1981,pp: 183-189.


https://ijiepm.iust.ac.ir/article-1-243-fa.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-19 ]

G555 315 50 9 (5 pheuws (SN0 ox0

g (Tpamodin— xbiw diz (b jwo Jiluwo yO s gy e (2l dinir

[26] Tillman, FA., Cain, T.M., "An Upperbound Algorithms
for the Single and Multiple —-Terminal Delivery
Problem" , Management science, NO.18, 1972, pp: 662-
682.

[27] Min, SH., Lee, J, Han .1., "Hybrid Genetic Algorithms
and Support Vector Machines for banrruptcy
Prediction". Expert system with Applications, No. 31,
2006, pp: 652-660.

[28] Mesa, JA., Boffey, T.B., "A Review of Extensive
Fasility Location in Netwoers', European Journal of
operational Research, Vol.95, 1996, pp. 592-603.

[29] Gendreau, M., Laporte, G., povtin, JY., "Vehicle
Routing Modern Heuristic', in: Loca search in
combinatorial Optimization. John wiley and sons, 1997,
pp: 311-336.

[30] Renaud, J., Laporte, G., Doctor, F.F., "A Ttabu Search
Heuristic for the Multiple —Depot Vehicle Routing
Problem". Computers and operations research, No. 23,
1996, pp: 229-235.

[31] Wiliam, H., George, T.S,, ping, J., Henry, C., "A Hybrid
Genetic Algorithm for the Multi-Depot Vehicle Routing
Problem® Engineering Application of Artifical
intelligence , 2007, pp.Articlein press.

[32] Sur, B., Heany, H., Gyu, C., Meny, G., "Integrated GA-
VRP Solver for Multi — Depot System”, Computer and
Indusrial engineering, NO. 53, 2007, pp: 233-240.

[33] Coor, SA., "An Approximation Algorithm for the
Traveling Selesman Problem with Bacrhauls'
operation Research, NO. 45, 1971, pp : 639-431.

[34] Wiliam, Ho, George. T.S, Ho, ping, j.I., Henry, CW.,
Lau, "A Hybrid Genetic Algorithm for the Multi — Depot
Vehicle Routing Problem" Engineering Application of
Artifica intelligence ,Vol. 21, No.4, 2008, pp: 548-557.

[35] Rodolfo, G., Dondo, Jaime Cerda, "Ahybrid Local
Improvement Algorithm for Large- Scale Multi — Depot
Vehicle Routing Problems with Time Windows",
Computers and chernreced engineering, Vol, 33, NO, 2,
2009, pp: 513-530.

[36] Ran, Liu, Zhibin jiang, Richard Y .K., Fang, Peny chen,
Xido Liu "Two- Phase Heuristic Algorithms for Fall
Trackliuds Multi — Depot Copacitated Vehicle Routing
Problem in Ccarrier Collaboeation, Computers and
operation Resarch, Vol. 37, No. 5, 2010, pp: 950-959.

S luld e S s U5 e ange Jae s (VY]
¢ (SCM) (el 0,050 Cu ok 5o 255 Ll a5 easSadys
AYAY g pole Ll i 4,5 ) o)l 18 ale


https://ijiepm.iust.ac.ir/article-1-243-fa.html
http://www.tcpdf.org

