[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

AV PP gl (Yo L) r/"n/Lj ‘ //'Ju;ut'gt;//b/;.;uf,’&;‘ ¥
v g

B
YYOV-YYAS (L
B

6L’ol§$5 @L«b' Q.9 v Ql.ojlg‘\su\.ku\ag- J.ESg J.n> J:“L.;g gl.lw
Shy oy ey dgue e (536
*piie U579 Loy FOLALS Bluald 9 (5396 (U (lws g Lo ple Tsslas Lo
O Ol Aoty oDl 13T oKl (s potige 0 a5 (il kb )18 ast paT il —F 51 Y )

01 oBils (5 e dSLails v el gulign 09 8 skl -0

AN 5 Y8 dllie Ay

WA LT tdlie 5

oS

ks BB i 5 Sl lay g oegr sl Sl Glets 5 5 osalas St 53 J&8 5 Jor
9B 3 s 4 G Ollioes g et 4 B3 o0 olastl 5 4 )y (65528 8 (GNP) b alll o g
Y pamn (S5 w55 K5 Ol 51l g o8l ¢ KUl o587 (5Un s Sl b 5 ()5 5 1 (Sl o
(Y guams 0 plad CeaB Y0 S o Jaw e 5 gb a5 bl o s 5 GBS B Gl o SsdS 5 S
el 55 s B g iy RS o (5 55 e 25t 25 WOT (K3 w35 e
Sz & G165 @ o3y SV pamms 55 s 035 abg 2do 5 (VRP)ds filos ol e s i
28 o b ads fley ob s dadin dls dlis ol 53555 dg Obojle L 5550 sl Lo O
S50 JB 5 Jo (Bras S g g dups 035 aaS jshie Sl ey Glalussdon 5 0L zie 550 Lo
oy o Sl p Slad oty 5l 5ol JMEs sl ja edd byl dibe 5 Ly Jo skt 4 3,8 8 B sz
13 020085l B 5 Jom By (gl mme Sls Sk 5 & ol 0 43 8 JJ55 53 Jyl a3 ol
boamlie 55 0T 5Sdas 5 Sl o oslinal 5L ol 8L Cgr olamal Lol ddadr (5K
Lol ok Lo 55 PAES, NSGA- s axst L (gl 5 S

a6 lutigs ¢S slontl Culhy 05 S (536 LB cadis fylus (b s (ST OlolS”

dodo )
ldlae S0 4 LV 5 0Ll glralr (Glaly mlo o pas 4 5 mlo (2ol 40 09355 dna
S Lo Il Cel o e Ay s (g Sl il o il b s Lls 0T (Skomy &8 ol 03,575
S b 4 O b K I OE WS w55 5SS a el 0k B 5 o Sxts 53 w55 IS S

SlslSe s sage
Dehbari@Gmail.com s zSil o]
AO


http://jamlu.liau.ac.ir/article-1-512-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

QUszishermass g b diei Ly pibani S s f Sy oo
. - - ™ - v N

e 3 SV sb (sla 8y B dl g S JT Sl 35 oS5 ile SUSaa b Kos Lo b 1 5 dn 3 g S o
ol ge (Sudii S 3V 55 s shate 4 s Loyl s STl 5 o 3 e 1 031 6155 sl i
308 Gllls 0 = an s o7 OT b il opmal il dioen (150 o 55 31 ks aly 1 e s
A Al Jo 0T 55 5338 o o3lal g b o o s Sz 4 i 53 G5 5 el
ol ils 2le5 (51 g0 o S 4k Layls b s s ool 5K 2 sl 03 5 NP-Hard
338 e bl o g3 o b K 3 s o 4l Lol 31 3L o (5l La s 1 (148 sazme il 0T 3 48
Cadst ol 4 s Candst Lok oSy (a5 gazen) g Catliies L 53 &5 (6 5) O j2in 5| (Slas gazea b
& kst gl A Layls b e Wls 3 o [Y] L8 ol e Al Lalas gt 8 B L L5 6 Sl
Bl 33 ot 3 pdy Dy o Zile 5 458 Ol Joldo 53 Al 47 ol (a8 Ol 2 S (slae pamn
3 S o ISk pa o S Ll Sl ST oS Sl 55 SIS S Ly (gl e
I¥] w5 8 5L 55 Oles & 2y

e s ) 513l vans s [F] (VRPTW)  Jlo 02ty b J& 5 Ja Jaslos (ol e Als
S5 03k S5 55 Wb (g rhe a4y g OT 55 & il (CVRP) s b usgiomn b Ji 5 oo Jils
Olos Loy s 487 Vb Cetl a5 b e 15,8 Sy (ol g pme Gl 0 iy 4 o 3l () omae
3554 gale Plws 53 1) Gy ar g M 5 oo los s S0 2,0 S Jes 5o das s files - 5o
P G5 03b S 53 s e (B g a5 b Glos ot b olas (b s el 035 ol
S domy 5 53 S ey 4 5a 5 s Jsb Cudgdos OGBSI D) se 3 oS wils 63b5 sla S dony
oS 4 015 o VRPTW 51 asmiie sladlia 51535 o0 6035 sl Jos 53 (63 1)l Eoman S5 0 YU 5l
i 3 o SBlr 4 s g e (e Dl el (65T LSl it 4 A5 Uy
58 0 bl Joe 530k 5 Ol s Ll 5 53 Sl gt 530 gm 35 pslole
w3p s S8 5 o slaa i () (6148 4 il gn 5 5 Jam s 8 (61 Ay s (3L a2 ol o
A5 p sk 4 e o SeieS @ JB 5 Je SVT ile (B ae S (Y 5 Glej 0 2t Sl S5l
4 5o O e ol Jlug (A3Zads Ol Gizren 5 (M8 5 Joom (Sla joees 53 J2 Ol el 4 ls 03
e 5 95 b B s gdons b B 5 Jo OVT uiilecogdle 4 blois 4 § L s Jlais| &) goo
3 SopY ot )l 4l filog ol e Bls 53 o Jloznl Ole ain) 53 (S slite SV g 5d g0 Sl 5
Iy Soslite Jobo aw 0T . & 155 53 Jlazsl 0l b 1 VRP dlas ™ tis gy S8 i 5 o d 51 31 [0] 01,
ijﬁa&‘é\:ﬂ.b).\..—Ub;oal.i?.w‘\AOTJ’-Ls‘jo‘ﬁjé\ﬁ-uj})j\j-Ub‘bQ\)‘ék‘b\&ﬁ)“\iﬂﬁkﬁ
555 0 S8 sl VRP dlas 55 5 4T o G 4 35 $S03l 5 o3l 51 (56 & Jlot T3 &K 51 i
lod 5> & [V=] el okt il ool S Do Il 5 VRPTW e 55 el 55 6,505 Dlallls [5]
Slapz s S Lo ods 4yl o Calg 55 5 el 0 oslisal ol w55 Kl i Ol sl WOT

AF


http://jamlu.liau.ac.ir/article-1-512-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

ADV5 (W) TO T sk b oy I

Aok o (5l 3

_;ML,D;G;L.,'om}gw1poujp@¢u)&gﬂALM[M] OL&es 5 ol s slanlae s
[V 0Lan 5 S35 sl 5 aallan 350 1 O e 4 Dladst (laas 58 5 J&5 5 Jom slaay 3o 03 S 4iaS
3550 s o oa OT 423 8 5 5 15 Olejor Sl r 5 b s Ol 5 s Jlazd 0o L VRPTW s
L3S o oS (6 gt gy daw 5 YL (lao Il 5o 1, b

5 3Ll 513 s Jlazl 03 b s VRP Jike cpiir il 5 gy 2 % o (6,573 asb 0L s [W] (&
e Jo sl 50,8 stid gop Iz s g o o w51 L1y i ozl Oloj LVRP dls 55 [1Y] 0180
L3S e3liel Sl 0 g5 (6 jludigs r;win SIYL sl o1l s

ol S V;wfjt G g Lals 13 e 1y Sles o e b adi alawy ol e s VY] 0L 5 65
S VP 0K 5 ol aolsl 55 ks S alyl OT o sl 1) bles o Jos oG K (2 585 5 e (5 soeiur
M;;jlﬂ)ﬁ\al.wf“&gjﬂ)ﬁ\j\pQJAJ}L&.\};UWQJB-)aVRPTW e
o (5,80 e 655 02 S 31 3 s flos 4 las e jarai 4 by e gl Cood 63 0 ST
G2 (v:aui” SN OLEer 5 o 55 0l 03litl Us s Joms (5luticgs 5 5 3l p 35 Cond )3 539
S 52000 2 5 ren (2 AL ST O s Sl 5 40 e by il Slas oty bl Ay (o e Al 61
41 VRPTW Jor sl ¢ stae (s s bl 2 (550800 025 S &S5 [V9] 0Gn 5 obons kis S sl by
.Qu@m}\,uglﬁosﬁd}é&uwSwlupu&méqugﬁ@méw.m;
LUl 5 4 5 el 48 8 plowl (636 ol s dls 4105 3 (63 5dne Sliiond Jlo 4 B cle (215 ol
Jilos STl 5 (so5m Semnd cp) 53 (s ) padse b Sy Jam SLadSE 53 (536 (50 3008
5> Oldes 3503 4l 1) 656 555 [W]esly (il jsudsyy &7 Sloj 5 Cbls pal g (656 J& 5 Jom
230k 5 313 (a3 DL (a5 55 e Sl Sl (630 (6555 8T il Cws pb Calbes (lae >
e e 53 (56 6055 03,5 gl 53 G iz G ol SBSE ) )3 ol elel L
(s ol lles 58 4 Gloj o s b ot Al 3 1y (36 (555 [VA] 05 5 <Kg 315 3505 4l bl
Wl 035 (536 (6555 S o3kl b ol s &S5 (55 » allas )

Lo 303 byl adl dons b s s 53 15 656 ealie 5 sl 6l 8 V] Sk 5 S
ez U 1 VRP dls [Y1] 5 5 655 .65 57 (s5bdibe (636 (505400 5 L 1, VRP[Y+ ] 0L, Kea 5 (Y
3 ges 5 OT Sl i pn o 02 G 5 03,5 53 (536 pite |y i Oloj S s S Jo S
VRP dlus J> @l op 5 5,50, &6 Sl =56 clols gla b U [YY] J oSl 5 ool |,
o poite L g sime st B35 Sl oslinal b (3 G 5 [YW OLSGs 5 (J Ko Gudiows 55 5 L3500 41|
sl 0l 0313 dnw g Jlai| - (5516

P SR 53 3 sd e wlyl andlae 5,50 dlus wdal 5L, Giledde ( Eags £33 U 3 ) aalsl s
jgd_tégﬁpgﬁd;s_;pw@u‘p\ﬁu:.sqﬁ)m\;\);.mm};c,:;4;»,\;%&,:;5?;_”@

AV


http://jamlu.liau.ac.ir/article-1-512-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

QUszishermass g b diei Ly pibani S s f Sy oo
. - - ™ - v N

338 Ol 55 0m i B oy i 2

Yo Sl Jm gz Y

335 oyl (@algii e w5 L5 o Ol O 2t 536

Wlo (gulol DLog yao 1-F
Wyls sy 5 ol Sloo b dlus ol 5o

Qj;}o)ﬁ&:\uwQQA))\AQT.&QJJ}oM&S.\JJb.sﬁ-)r.aj‘Jl:“md}.m6:\Jx” °

b e o s edes b 35,55 el (glodtd e Lt 1 Sbejo sy 53 s pes s e glols ST e
33150 0T 41y 2Ka

Al g p 5 g5 5 Sl 0yl ol b 6 Dy 4 5 6 K03 Sl s s B 5 Gleso @
uﬁ:j}o.\jﬁ-&.Jﬁ@&'&u’))jaE)Cb»-\itﬁf‘ygcygdiﬁ))QXAKJ?'-UQ)M)J&
2 pdyen b OT

ol Sl oy53 8K (gl g5 5 35dee (5 paal p I U5k @

3 ol s CaliE B 5 e dhwy ¢ 09y3 1) LOT 015 oo Calibes S gooms GBLSE Jom gl
3L 3 g5 Vs s w5 b J guamms 2 68 10 o

sl e o Ken Slaaseio plo s o b b Blod 4 5 5 Jo fluy @

ML@))WLQJ;Q‘;J;GAA@&L&)J‘M °

ST Osle a kS oslizad DS 0L e 4 VS Jom 51yl aloy S8 51 oy A s &5 51 0
6535 0l G Lang o bbb 3sd Solrl g 03 5 SO Calibes Y guames Sl Sl i 3

Db 3l o Sl oy S5 93 S 03litel s 65 53 0L o 6l Ol 0 g5 B alows S 51 0
WV 055 Glb s o B3m b 3P oo s o 53 ST Jaom 5l (S slite Sla s 4 (55 L
030l (6,8 5L LS 5 e S5 (6l S 058 2 3l 5 05mslS K S e a5l Oy 505 5
LS

Js sl a5 s bl e (55 a4 oS Sl 0 b ST 65 0 L 5 OswlS 5 0

Mw)ﬁcﬁau ‘4.“.«».5)3

M


http://jamlu.liau.ac.ir/article-1-512-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

ADV# (WD) TO T sk b oy I

3 s a0l ol b3 oo 0L Jleil S g0 4 VIS 55 50 (6l YIS (st 5 5,85 (sl
A oS Jom 0 50lS 5 Jozm e 5 (293 03 5) 5 5 Aaite

ke 4 Bl b 4 Ol o3 4 fe Glb s 5 G Curdse 5 Ll Ll d s5h e 25
LBl g B3 53 (6,505 5 ka8 55 S ALl 8 cdils 5l 5 Sl S (f 4l 3 0T aes e Ko
S Lisg Gslize slen 5 T s 3 630 adllan 53 & 1y Ol b s 5 i (ool 25 gl L)
w238 o el s y3n 5 05lS S b 5 75 21 Jolse BB AL s ool 3 Oy il S
Iy Waosls HLacsl ool Games 4 okl anlllas o s 5 O ks andl (s 50w s 55 glaesls i &S 55w 5o
(ERRY

Bsh o 8 L 3V OT oo (gl pods (b il b conlite VI 2 fo 4 o

Slot bl S 4 a8 folag Lo 5 LOT & (83 g 5 o Ole3 Dok 5 Olis 903 5 s i SO
ssbgr s S )

Al g 25 JB 5 Jam Glady o 5 A5 Slaay pa alST 0SS (g podas e e

4(‘5):—&.4)43;]&‘_g‘..éu:4{@‘“J.l‘jJ}QGMQ@QW}JJG)WCKSLEAJ‘)JGMAi‘)‘dl.mﬁjb
Ste (56 slusl () JSK8) 358 e 03l Ol e (636 sde L oW opl LGl Laseie o B b 4

JE 3o laosls by Ol wly g polie () Lsdi o iy 8 Cly 5 G 350> LDy = (G0 )

dgkstLB')‘Ju@)dlLstw)‘chj &Wﬁéuwgubﬁ%ﬂtg)}bwbyjoay;]}&

Lgl.m:l:..ul{aiil:ﬁvuh&uubwQg@hia&dwblﬁgnﬁdﬁlqw a3 glyls el

w\iT‘sﬂ Cowd ds S g 40

(Dj)u,)féungusjugxq,é;cu.\ Js

& T Hish o (B me coslinal 550 lasl G a5l |8 555 e Giled e arlllas 3 50 dlus (i3 ol s

A4


http://jamlu.liau.ac.ir/article-1-512-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

QUszishermass g b diei Ly pibani S s f Sy oo
. - - ™ - v N

(M&Lﬁﬂjl.aw.\i\cdajjjéhfﬂ\)lij\r&\)y\ud.u)aAéjjlfqtghaws\gfuia'qdba

ol Y-Y

g o g

LIJRE NN

(65 o G5 SluiI L) (6,8 3L 5 adsws blss S sluw N
(ol g5 SAST= ) (71,Y,00 N 553 03 5/ b adins alail _pmu b ]
K=1Y,. K 55 5 5 Jas dhw sy oo ]
Y ez ¢l sl E
©31,Y,...,B Jgarma g 5 e
0T Gt s o b ] 5 4l el 500 s ol e B3 Jo sy i 16
WOT (o ions i L Db s alals 51 )b s abali pole Lo abools tj
0T o i i b ] 5l adsnd e 51 b s b e JISCe b dis;
€55 a5 ples1 Ole fe
| adss alali 13§ 55 J grammn (536 (SLSE die
e S AS o sy Js o s o Jom cap
0SS € 5 ety 2 055 We
| asws abis (3 VS oo lajo oty b l
b adsns alaii 53 2855 Jai5 oo s 15l adind 0L S
Sbakss Lla 5 eSS ja 55 6 S ous slaoliS Ju 4 sl 4 p cc
i)%é:léﬁ'%):ézﬁdbaxs‘}o:uﬁ ngG
:M_ 5 sl iz
3,5 50 6 KE 35 oo s b5 51 adis blis o Lo S
- o Xijk
SR A g
:J.:ifo.l«_ﬁj4:15:?b&j‘fﬁ@beﬁjd}&u&yﬁkéf)}"}@rd:wﬁjf\
- ol Yke
D3P R S 0
.uuji,gg;g&j;%;};@u;am(,uut‘pu.ub:;jjh}vdw@gﬁ
: U
Q)}.ﬁd‘ﬁ.&).: !
0L alss s 4 6555 Jao ahons Oy 0o t
| (s tn s b o gy Olo 5
i&w&ujioug_')ﬂ‘;tné‘buj W

q.


http://jamlu.liau.ac.ir/article-1-512-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

Ble ol Jo (2308 51T s o8 SLigjie 5 S i 5o ok iy pad slasle & 4> 5 L 0 45T

Min ZZZtc” X, + ccz ne tt

i=o j=ok =y
MinZZZdisij Xy
i = | =ok =

s.t.

2 X =) Ci

ADV5 (W) TO T sk b oy I

ol o Sloj o oty 1 sl Oloj ode J b

K S5 Joo Aoy jiw 3,5 Ol
e@d;—w&&‘xkéﬁkk@ﬁﬁﬂyﬁbbj
B s 51 i oy 5

i floy Lo g odd (b Olej 4 bigyn s g o peba
5 S8 5 Jom ooy JS slum

tt;
tsc
tSce

o 0Ly Gl S =Y

D gl ale Jow pl s

D Xig =) Ok

J

N N
szle ijk So+ Ivlyke

i= =

N

i= =

tSke = ykefe
ts, > ts,

Ok

_Xojk)z)ﬁjk (F+ $+ijt)} 0]
P{iit X; +Z(Q’ +W )Z)ﬁk < B}>,8 Mk

Ok

N
szlexuk >o=MO-V) Ok

Ok ,e
Ok,e

49

()

)

\p)

()

®)

)

\%

W

)

()

QA))

Y
)


http://jamlu.liau.ac.ir/article-1-512-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

QUszishermass g b diei Ly pibani S s f Sy oo
. - - ™ - v N

ti —|i <o+|\/|ui Cli (\F)
t. -1, <o—M (\-u,) i (1)
t, =u (¢ -t) Cli (%)
Xig » Yo U {01} Oi,j ke (V)
1S, 1S, t, tt, KO Z* 0i ke OA)

c\: .g;MlJU,J@ujaﬁg;ibbgﬁpéu@}j\gm@}%KQJ;J;\bJL,;;g(\)QMG\:
SOk ) 5 (1) Glaysgdons sl o adi luy Ly odd (b Silus JS 03 SeeS JUis 4 (Y) O
A Jem S b S (V) Caspdons s Jpame p5 5 5k 4l B 4 J& 5 o oy o Ll
3,8 o SN b adss a1y By e Ay &5 Oy O3 (A) Cysgomn el 55 fom dhiwy
3,8 o s Jlil s &K B et jlie 6 1 adi dby a3l e 5 () s gt
LSl e @ g5 dpame bpi K5 foom alos LT o8 a8 o s p (1)) 5 (1) (Glacys gutons
QLS € g5 e o (512K oo Al s 035 &S o 4 3LeT Olo3 (V) el b 5,8 o oo ks
3 OF) Glausgdms das oo Ol K Jom dlwy OS> (6l 5L 5550 Oloj ol (VW) s gioms . das o
L adss a4 ) 550 Gloj oy pladl 51 3 b 5 gad (S5 Joom dlows o LT o7 8 0 65 (10)
(\A)j(W)Ja,.\”.,\;f@‘_;ﬁ?ajl.utbi)\,.4:1;;4}425Ls;u,'oﬁg;\j,t?;oujam(\i)qu.,uuj
.m;doLulJJmM&uﬁﬂja\xxmb

23 Sose b3 CHES w55 @b S 05 OT 0585 s 1y 5 00 s Do 6 (1) Sy st
23 5 eslail

aalst 53,28 8 i 53V (1) ety SE (1) ke b Jleiml oy g s 015 a0 |y (5 250 33 (e S O

S 33k 5 oz 4l (1) Lysgdees Ol 5 e
N

y :iztu +ZN:(5I +w, )- B (14)

ENE i =o

E(y) =D E(4)+ Y (E@)+ E(w)~ B (¥)
V()2 20V (1) + V(@) +V(w)) )

ool Skl Jloj i a5 b5 K3 O3 b )
N N N

221 + 2w ) =B =B/ V() ~ NE»)

ay


http://jamlu.liau.ac.ir/article-1-512-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

ADV5 (W) TO T sk b oy I

Iﬁjﬁﬁ.\j.—bul{@‘j‘j(Q)Cﬁ.\j.—bu C_ﬁ\.@l).\

Z.NZJNtu +3,(3 +w,)-B-E(y) <_EWY) (YY)
Vv (y) - V(y)

ool U w35 03 e
Plo<-E(m/IW(n} 28 "

il 4ls 457 Bl 18 5 WIS o (Slo) sy o Sy gioms ) 51 0~ N(Y) S 655k o

07 (B) <-E(y)I V(Y ™o

g g5 Dyse 4y (8) Cusgdoes Jos Sl Ol 5 o0 o(VF) Cusgdoms 4 5 L Culgd 5o

0O EIY 0% EV@VONITE IS0 8 R EmBas 1
b ol e o 03587 (a8 ke & 4 s (3lgity (636 oo b 1l (3lgtty Jibe - (51
a8 4 (656 b e = L0 Wl Jibe b5 i) ) 53 b dal s o oolgiiy o 5 K, 5l ealizad
.J}.i:dﬁaéb CJ&

m.abﬁ-/]D[O,\] Olisebsl pebans (61 (il dtn gy Sy g w1 (550 e 5 n,m S sw o)
bl

Pos{m=Tzn- nfz p ()

P M ey s o i SB[ N5, NN ] 5[ ME, M | e 8 Ctls ol 0T G s
Ao sl b B3 M das o 05 o ol SIS 3 POS{ M2 B 5 s 77 Ol gsbans

o
sasta (O Ve Be) Los 5 ol o dom 6 s Lo O (36 e o5 o 55 0

1l al o80T il o

Pos{ii d, w, {ZN: X ] < cat} >

ay


http://jamlu.liau.ac.ir/article-1-512-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

QUszishermass g b diei Ly pibani S s f Sy oo
. - - ™ - v N

—(\—O)iiaiewe@xuk) 23S Yow [Z x,k] )

i =0 exy i=oe=

S g0l 5 oul

SO UM RN

i=oe= i=oe= | =oe=)

‘:’iiaiew {quk]WZZ(%e Qi)W [ZX.,kJ (YA)

i=oe=) | =0 e=)

(:)(\_”)iiaiew (quk}"'ﬂzzym [ZN:XUKJS cag (Y)

i = e=) i=oex

scap-(1-7) XY a, [ZX} DORYRY [Zx,kj )

i=oe= i=oe=)

Db e Jods ot Ll 4 Jue (V) Lus guoes (gl 4 (F4) Ly gudome (315 1 3L 5 ulg 5o
&J.@Qlfjbaj\.\}\).s\.\s.?cé)éd.\.oja.@\&ﬁ.&«h&ﬁcﬁ:.@&ﬁ)uthjj\WBJuu
4 p5Y) s o LB I3 05 et b s sk Je Gl M s 5 il b e 53 5 e R0
el (s 15 &S e IS e Slasl 555 5 g0 SVl pale o plonil Dlosl g 0 4 4 5 b 4SSl 573
)U;arjsaiiu,&,_).x“y‘}iw;\.wo;;u,sjsg.{uj\wJu.ﬁsmw,:L;,&:e\éuu:”u}:@
\.A‘Mb)‘ﬁb%\fﬁﬁb@)obb&‘f\b\)&‘)Lﬁ@))‘ﬁ-@%ﬁ)))rrfd:-&)l.ww
@s;ibAuguﬁgﬁ&.wﬂﬁﬁjm;fu,e);@,m;xbdiu,;w‘ay,,b%?\@,
QTJ>4{,\:A\o\}:il:g.,.;bgw‘_;ﬁ)uuﬂ‘}iugkoi}:@sbyuom@ugiﬂdwwﬁfv‘uﬁ
br cpl 53) bl Jgine Oloj 53 i Siled |) agr Dl 40 (S035 Olis Wl o0 8 (2,8 Sl ns b

.(cw\WA\Mojt.u\u,wﬂJ>Qu;.m,&g‘wwol%,\f@\rwowo;ﬁw;

J= oY
5 [YF] ool G, 6“&)}@‘ NS5 oS5 8l r’iui“ 3 kg de - sl

g byl (el Oy g 4 aalsl 3 (3l 025 S ol o ol 0l szl bl o S35

a¥


http://jamlu.liau.ac.ir/article-1-512-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

ADV5 (W) TO T sk b oy I

Wol g mled T

ME 56 sl aaS 5 oS 6y 2 OT Sbsle Cbal K 5 Ol slds 5o Ol iules
Al Sl Sl 35 8 Ol Wl 5 e sy 5 S oy 55 4 (Sl ln 55 Sl Rles Sl
e Dl Gl 0328 g0 5 o) 4 338 Jols Olabl ) S 550 8 8l s l6 S e
46 gozms 03,5 Bld e 3l SIS sl Slacl g S (sl gomn 025 K ST 4 SET (sl 5 8 s
s o OLis s (gl 1y Gl Ol &S5 oY) ISKo 55 o o 55 s (Sla 03 gukoes

- - - &
- -
- - i
-
- -« - -«

Oligpos s 5 B odes OLe VIS 55 ol s po ol oS5 Sl lad Y IS

Aol GBS gl pol g5 Y-

e okl ang polie Jold el il o w7 S8 S 4 olental ) 02, S s o
Sl o558 Olgs S e p%ui” 03 355 om odaali pg5 505 S calyT pl oS rb,ui“ 08 315 55 Al e
a4l opl 5 23l (o XN 4T e 528 6 (sl V (5l g s 65 5 ol 0 o3lizal )T
2 a A A ekl dngy ey S gl 52 250 s CoUNtry=[ R, R Ry R] Zose
o oS s ol 103 8 patia 5518 OT (el (platzl aaintio & Olsie 4 588
(bl g Lot 5 05 0Kin b Jon (b ot slanainiie S 5 o e b Sl (65528 ST U siS
A sbasl (sdasy 5 baager skl gl 0515 ol 5 (8 b oSS Sl ela 538 W5 5l g LS 0 gt
Sy eaie J8 5 oliw 4538 0,5d 5T 55 ) g glasl e il odd o g 51
05 el OT & b5 4 a5 b5l Ol g e s g o 5l Uy g5 ol a5 55 g0 g0 )T
RS RS 341
oo Sl el s 4y bl sl 2 (61 o iy lutie (g5 bl jal o2 Sy L a5 jlitie duilons 51

Ll 0l dcnloes (FY) dslen &y g0 4 (o &b Ay e

p _ £ p,best
fin fin

Cost | = (™)

p.max __ P, min
fi total fi total

a0


http://jamlu.liau.ac.ir/article-1-512-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

th,/:fm.:/»u/;/; GGy hitans S s f Sl g

- p,min p,max p.best
s fi,total ) fi,total ‘fi n

MJ}J?‘J:A‘]AOM d‘.ﬂj 4..1_}.%)‘-4\.2.4 r[’d“}”’ ML’LSAJ‘JQJ’AJJI JM CU}.’-:L&A &‘b}ﬁ‘b ‘t;'i.f:'é"

.&T@@J‘U(V*)Aj.\w Sy

U:""-("A M\J@n‘)}}“ﬁﬁ‘é‘j| oda CU ol JL‘J"J‘“\‘E‘ACOSt,n &

r
Total Cosf =" Cost, (YY)
i=
Dslne Sy 3 4y 0daT s a0k o5 i 3 Sk sbl ol 2 s Bl (o Bta b e T S (T 68
s gn 55 B OT o ssblal 2 S L llas Lae jaxis 5338 oo dalos (YY)

_ ‘ Total Cost ‘

pn - N ()
‘Zi:\ "Total Cos,t‘

J);@M'(YF)AJWQ)}FM)}L‘ﬂ‘&G\AoW 4253‘ J‘MW

NC, = round{ p. N} (*f)

Lo yoxius INC, taly o las pantins IS 3105 Ny ¢l ) gl (glae josinus sl sltai NC,, &7 (5148
‘;W )}‘ﬁ‘%@%@).@b)jﬁ‘ﬁﬂ‘ J;}.&@ e3ls )jla‘ﬁ‘ﬁé\;)uba\ ‘;9.5\«45 Q)}«.ﬁ 4

sl dal o (6 mi (sWe jaxiune

Sogbl ol &G 57 a8 -y
G sle jamins oyl ax ST il s Hsbl el 5iST Sl 56 Cow bl el oK ST o,
(F0) aslre oy 0 a5 (5 sbl pual &K ST oy ol sl 3,05 L3566l el OT IS Sy 5 55 (55 5bl

3 g 5o Ales

TP Emp = (Total Cosf imperialis) +¢& mefn Total Cfst coloniesof imp)}) o)
bl gr 655 1 ST Cte 3ue 65 € 5 Wil e pIN (6 51l IS 505 TP EM

23 el B b 4 (5 1gbl ol 0 (Slve posiins o > £

)J&ﬁui‘M@dﬁdb)}k‘ﬂ‘d}mhawch‘)}b|ﬂn‘¢hawmﬂa‘)‘w
el 0 0315 Ol (¥) S

hYe


http://jamlu.liau.ac.ir/article-1-512-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

ADV# (WD) TO T sk b oy I

Imperialisi

3L 45 S U 51 el s 4 ne ot S WIS

&ﬂ;/ﬁd;,@Qﬁg;.;t,;g.@,;pgaw,ﬁa&x.ug@,ytﬁv,awmwud
35 sbll 4 8 Ol 5 Sl o 03l DL G 4315 b S e ol &K 1 5

et O Py L) il o

0 yoin (g SleMB! JlE51 0
i s (gl ol ok o3linl K55 02 ) S 53 @bl 5 5150 51 o panins 1y SAeS! JUis g
C,...ay)j ub&‘ g;')) )‘ \Aow ub&‘ LS‘J" ol ol oslanwl LS‘M 93 9 6‘42.54 &' &L&' d}a\ )‘

o3 Ol P pbxﬁfd,.)i);déu:wg,;Suglﬁjtéw,gﬁrﬁ.@umum\

! 1T
ﬁ)ﬁ‘))%&j)é\{umj)) u.;\ ..—\AJ@ C) \Aow L.S‘;.Jf 9 u%\ Wl 03 093 A >

.3;@Q)ﬁ@&hwj‘)\}g‘ﬁ)wﬁ&j

Ol 399 4 (SO yoxiume Y-T
SleMb! Jlast i J.pb— Care codd g jluad Corns (ao jantun ad ol Cumaz (L 03 093 BLISL)

BRodSK b spsbl il o sl sbl sl 35 ) ool Camaz 5 OIS ol Corer (bbo jaxtos
ol CLG)‘WLL}'UQA }:&)T 6)‘5-‘-)'3)4.3”.-'.)}5@ oJ.:.AU ol rb)‘wg.—bﬂ@ rl&.\‘
Coraz Il Lo g oS5 Aol 50l (il o ool p baosante (2 o 5358 o0 plon]

el 0l O3l bl ol a6l NC(D) ot 4,8 i 53 (5 sbl el (61 Wao yanine
O yoxiun ) 9 9l ol ST udgn i AT

ol 5 Ol agr Blod 5D 6 b ans dim Sl e 0 perios 65 Sl (Sen 3l 50 (pdn 5

s oa g 51l b Al o enti Sl oyl 53 S Iy 35 sl el 4 o (plos

v


http://jamlu.liau.ac.ir/article-1-512-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

QUszishermass g b diei Ly pibani S s f Sy oo
. - - ™ - v N

Sl ol By AT

P el el S 5 6B Hsbl el o8 5 3L dal Al e bl el )8
ol () sbl el S ns o jaians p iind ¢ SIS b lacg s shl el uB) plas 53 Sl sl
PFEH b g Sosblpal o F s Glae et F s OBl sl K3 (s S h dal
Wy ) 03 s e e lad (el el o) 53 dlacs,sbl el pled i Sl e sbl il (g 5 sb sl
g 6ot Sl gy sblal sl 4 15 S dal i ol 1 Lae ontos ol lakad (65 sbl ool o 2 53
Gosbl el p s e jamius 'y jams | SO Ol b gl Sy cpl .yl bOT 05 5 ol
Syse 4 odddb g aua IS gy ebl il a Colal Jla| awlos Gl e 9 Sl 0ld (gSlede
ol odaT s 4 (PF) Aslre

NTPEmp=maq{ TPEmj- TPEm (£2)

L, e a6 bl el IS 3 MR 5 A5b, o ol (65 obl ol ol Jlo 5 IS &oyts m
0 piN o 52!l e 2B TP EMR 5 b e el 5,5kl e b 5 »46 NTP Emp
35 o dle (FV) dslas O go 40 (6 5bl el p Cliad | s Jbe 5 ST oy x3ls b

Pp :| NTP Emp |

" ‘ZE:"‘TNTP Emp| V)

J}:“g5‘°3w"“u&)}b‘ﬂ‘)‘é“w°wmLS‘J"J:'JQJJJ"))‘W

O 38 U9 SBS yabl gl B> ) oY
Cuy 5 gy bl el ple o LOT (lae jartus 5 3,5 Ll s bgiw Do ydd G5l slags)sbl
-1’};*“°€QT‘M°6“;“°JHJ°}"L§LMWJ1L“6J}J¢‘Jr“d§i@55MM‘}’GJ}"@:‘*‘:‘\{#‘

gl by V)T

Sy by 4aS fwwwyﬁu&wswl Sl bl Sy OLL L s sy b

ASL ails

aA


http://jamlu.liau.ac.ir/article-1-512-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

ADV5 (W) TO T sk b oy I

[ Initializing the imperialisms

—

Assimilation

l

Mam Loop

Crossover

[
[
1
[
[

Revolution

c
¥

— s )

Obtaining Pareto solutions

Solexil B, p—‘u:ij‘ K les b S

Sl i e
olas slaesls L s MATLAB Sle s 53 el slgily r.:;_)}ﬁ\ St Glabee s Cand (pl 53
i NSGA-Il SIS 2, S b Slesbons g5 50l 25 S 3 Shas aulie (51 ol 3,5 ol

ol 0

N}'{)}ﬂ' leﬁj’.obli‘m&s 1-¢
Sl 2oyl (5165 4 ool anl5 OT (sl el & S 4y 02, S S LIS ol el o 6 S0l

e asb & bl STyl S A5 Ssline SChS L S sbine Sl Sla g ol Sae Cialiies
S G ol s oolgting r;,_,}inéu,ubgog;ﬁm%.Mgug%qﬁ@ﬁ\jdm,u}xﬁm
4 Sl 0l 4]y Jj.—\::ﬁ))}«ai:(RSM)'cwlg:cba~j})ﬁbjﬁ@u.@‘oﬁoaw‘?gcﬁ.ﬂjjj

il o S5 ple bls @l L O 5 Ko S ple blaw s by 0 SO 50w & gl S

rz_»ﬁlu.\;mﬁ:duﬂl,g.i Jovu=

Optimal real value

Factors

S L
n_Pop Vay Yoo
N-imp o A

Pa «/OF «/5F
Pc ¥id ig
Pr Y sl
& ALY YD

\/A YO

a9


http://jamlu.liau.ac.ir/article-1-512-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

QUszishermass g b g1y pibaniz S s f Sady” i oonsos
. - - ™ - v N

Ple a5 15 ) g 4 55 NSGAH o2, 81 sla el
sl ok 45 S a5 53 V0 sl pl p ad gl Come Slas @
el okl 48 8 a5 )3 /Al Wbl 5 0
ot b 8 M 50 IY e i 0
sl ok b S L 3 eyl SOl @

o (o5 15 &) g 4 55 PAES 025 S (sla el sl

RGO DR PRGN PSR

255 g o3bid (Soluwn (g gt (51 S5 ) S alie g Bl

RGO PRV G NS R IV PN IR S

$3959 Sodlds iyl Y-¢
by Al laosls 358 0 oslinal jasie &35 L 23l slaesls I 34 L;LAV.:Ujiﬂ awslis (gl

Al o ¥ Jg olls uoT@,'}:)b;j,Ua.u sl IMatlab il

Generating Initig Perform Non- Choose most powerful countrles ‘Assign colonies to
Setthe Set Calculate the Fitness
start Paramete Countrie: NFeo) o each Count dominated Sortin as the imperialist and remaine imperialists based on th
P (PopSizp il & Calculate CD countries as the colonies Total Cost (pop1)
Compute the ot

power of all
empires

Assimilate
- Colonies
- — - One Point = (pop2)
- Crossover ]

Inversion
(nMutate)

enerate
Swap n=: Random n=1,2
(nMutate) 2
ol Uniform
Reversior . enerae Crossover
(nMutate) [* n= Random

n=1

Merge all Ne
Created

Solutons | | el One poit

Crossover

msertion |, oo
Caloulate he] (Mutate) : Two Pot
Crossover
Colonics Nochang 1o
(Mutate) - Uniform

Crossover

Updating Updating Archiv Updating Archive — = es
Colonies (nArchiv) (nArchive) =

Eliminate [\
Empire

NFCis
satisfied?

Paeto Saluion= Archife—ve

5;@«\@\5;&;@1@&%9&

2505 b sl @ji-v Jow>

Parameter
N N tc t fe w cc

\e Ve U~ () N~ (v+,y) U~ (ree50) U~(,) U~ (1e,ye)

Value & oo
Destribution  ». nc dis d cap

U-~(n) U~ U~(@) U~(00)



http://jamlu.liau.ac.ir/article-1-512-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

ADV5 (W) TO T sk b oy I

A lBo (S slro Y-£
0T 51 (s ratine 7 4 o pl 53 6 5558 o o3lizal ilibe (gl ol ap ) S amlie S

SEBLEI

K p L g odaT Sy 50k ol 4lS o8 Sl 6,8 1y dST Las L (QM) ST el ()
(alg 3 ens o plnil il 4lS (sl 1) St Slles o d § L5 s o b ur;win
e dye e SV CAS 0, S 0T 4 et dder (555k Sl g b Sl il 020 S 2 oS
Al o 02580 03

Ao ) gy 3550 w53 55l BB ol b Sl e ls yl e (MID) JT et alais 1 bl (¥
2 S 1y JTol 4 o 0T (ol (S3ltieS” 33 2 5 Ol ml 5 4 o 7 b 40BOLL al 3 JTo

dnlons (') oy Lo 5 0150 LMD sl 8 oo Sl 5 el 5 S olad 3 O ml 5 51 65

e
n f _ fbest ' f _ f best '
Z‘— ( m\eilx : minj +£ mvi’:lx ; minj
MlD — = f\,total - f\,total fr,total - fr,total (W)

n

G5 s o aaS 5 aia b Ll 5 F o s Filom omrpr s S0k B sl 0 0T 55 &
L: Sl J.:‘J.: dTo.—\:o.‘ abs; Olaises YL J}AJQ BL Mﬁ\.&a S48 le.hr.?{)}i” oda C\}f @L@S QL:A B ol

sl 0258 03 g 50 4 MID 03 oty (£, £75)
doly Lo g 5 das e O | (.;,_,,ismiusjg Gl Cawy osls ) :ODM) SSLS Lasls (¥

QM\J:@;V.:U}Q\‘MLM DM as-li a0 5 S aunles |y 0T 0155 0 (FF)

on = Mk Z ot~ . |
f\ total f\.total fv.total - fr.total

wbu aﬁMJGA Q\.&:‘J&&Lﬂﬁjb‘}}‘)g L;\Au‘ydjj 6“}-‘}& ‘JA}L& U’»’«‘ (SM) W\S‘PL& (i

3|

n-\ d _
M - Zi:w

- (*0)
(n—y)d

e 50 e o 518 55 S 55k Ol 5 o kil b bl 1 d 0T s &
ol gy 2 S il S SM et ls i p Aib e la D) ool


http://jamlu.liau.ac.ir/article-1-512-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

QUszishermass g b diei Ly pibani S s f Sy oo
. - - ™ - v N

o o i f-¢
J.hhw}.?bou\..f«a\quj5;3)3Lg\.m.s\.s@WcGJW|QG)6:%ﬂ)}Q\&bKML&»C~R

B oS o amlie oa b 1y LOT 8 (25w 53 odd S35 e la Sl bawg 5 03,8 1l oy 81w
Ll ¥ ¥ glad g e o o500

Yoos Ve bla slaes (gl anlie la e la ¥ Joue

Quality Metric (QM)

Spacing Metric (SM)

Problem No.

NSGA-II PAES MOICA NSGA-II PAES MOICA
) ALV VIANY VYN ATY +/AQ0
Ve v/08 +/487 VALY +/840 AVALY
) AL . /A0 V/0rA CIVYAA /OYA
D . . \ /40 +/VYAO VAT
Y IYAL . VAAN \/8EY AN Vat
Y. | V/YEA it /01
Y +/\4 +/AAN \/VYo V/YVA /VEE
Y | /40 VY /e YA

Problem No. Diversity Metric (DM) Mean Ideal Distance (MID)

NSGA-II PAES MOICA NSGA-II PAES MOICA
) \/Y40 \/+AY \VARNS Eee v /YAy
) A 'S V/AY0 VLY Vall iAg
D \7AENS JAL4 \7ARN ath AV /itt
) A \Vam\ V/VYE +/vat VALY YEA
Y. \/eVY Va\a% CIAY AN <A XYY
Y Ve \/EAY ALY +/04Y +/OV YVE
Y Ve \TARY: VYA CVYA Vaty XYY
Y. VATA /g OV /847 VY Nind)

pggﬁ,.;uubu@uﬁaug%@W\qu,ﬁ)ﬁtgwlgﬁ;@mvéw),\?;\
BB Olabl b os wlyf Stadir e 51y 015 oo Jlo ol b ool il 1y 6 g 3 Shoe K05 0,801
S kel 03 Y g 23,57 ealizal Calies (slaosls (sl 5 olenul by o2, 8311 I
Mt 03l 0L sl (5 5 0505 5 PAES 125 801 s NSGAA o, 831 L aglin )3 (3l

Wl ot 0313 L3O i Dy g 40 OT gl oS Sl ok oslizal 025 S0 53 s 13 sime


http://jamlu.liau.ac.ir/article-1-512-fa.html

ADV5 (W) TO T sk b oy I

Voo 5V O bla sliss (6l p anslie slaesli £ Jguo

[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

Problem No Quality Metric (QM) Spacing Metric (SM)
) NSGA-II PAES MOICA NSGA-II PAES MOICA
0 . . \ V/eg V¥ +JAQY
0n . . \ AVAL-LY +/AYY +/VAO
0 +/\VA . /AT /A7 VAT <40
0 . . \ /AL /2 AA /A0
Ve AN . YJAVO /Y WY Aty
Ve . . \ V/YY Y/Y4) EA
vV . . \ AVARN% ANE Ay
Yos . . \ +/VAA ARY: VoY
Voo . . ) /A8 </AQT V/eeY
Yoo /e 0 . /404 VL0 VAT CJAYY
Problem No Diversity Metric (DM) Mean Ideal Distance (MID)
) NSGA-II PAES MOICA NSGA-II PAES MOICA
0 \V/\VEA Y/YAO \/oYo V/EYY AVARVAY +/YY0
0 /400 C/YYY Ve /oVY /004 /0Ly
0 AN +/VAQ \/\Vo /800 /oY YAV
0 CJAVY /Y40 \/oYs AL V/AQ /Y10
Ve /A0 V/PAY CJAAY V/EVA /g /oY
Ve N V/YAQ \/¥ay ViANY VYA VY
Ve \/Yov /XYY V/¥AQ L/OYY VY0 /80
Yoo +/A0v V/YYE /e84 +/OAY VYV v/0\Y
Yoo /A V/YY \VAEA% Ve ALY v/EVE
Yoo A /a0y V/YVA +/Va4 +/AOY YT
é - - . - T
2o 95 awlie S 205 (5 050510 J9u
Paired Differences
12% Confidence Interval
Metric Pair Std. Std. Error of the Difference Slg
Mean Deviation  Mean Lower Upper t df  (2-tailed)
NSGA-Il  */AFA AR /a0 VEN /400 VEINE Y .
Quality
PAES /AVY +/+4Y /XN /AQY +/AAY FYNAY WY .
NSGA-Il  -+/f#V C/YVY /A M - /500 -+ /YVA -0/Y0 1% .
SM
PAES  -+/\&Y YRV YN -/ VERL -1/44 1% /a8y
— MOICA
NSGA-Il /Y WAL /A /a8y Yiats Y/AD 1% /0Ny
DM
PAES /YA - /00) A /¥ /00 Y/NF W VR o
NSGA-Il  =+/Y++ AR /R A -/+44 -F/14 % ey
MID
PAES  -+/*™W) J/YY¥ /o0 - /FAY LS -V % .
VoY


http://jamlu.liau.ac.ir/article-1-512-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

QUszishermass g b diei Ly pibani S s f Sy oo
. - - ™ - v N

~/~Ojl,:5l.aoTL;<.¢..aﬂ>L&eSa\qs\q—jsj@jjétgbo}nﬂi):ﬁ)bwc}hﬁq@jl{
‘.;wim,.@u_s;m_;mtubu,%ﬁ,;@%ﬁ,}insa;@oijs@a\ﬁp‘mp@
o3kizal bl plu 55 VU Olieb! L 015 oo (s3lgtin v"-ﬂf‘”i‘ ol s PAESV.:;_)}QUNSGA-II

o 03l 0las & K 53 ) CuhST L bl jlsde Hler ) 506 SOl sad Colg 533503

x 10 x 10
170 5r
O *  MOICA % MOICA
L6r NSGA-I 45 NSGAHI
sl O PAES O PAES
al
14+ o
o~ % o~
§ 13 % § 357
g * g
S S
T2 * I 3t
2 e 7
g 11 % 0 S 25|
3 Fx . o 8 o
1+ % o a
. 2t x g
0.9} B o B
Ky * for
% L = oo u}
0.8 e 15 e 040 o
B = R
0.7 L L L s L L I 1 L L L L \?
14 1.6 18 2 2.2 2.4 2.6 12 1.3 14 15 16 17 18 1.9 2
Objective Function 1 x 10 Objective Function 1 x 10
a) 20#6 b) 50#10
x 10° < 16°
10r 35
*  MOICA % MOICA
o NSGA-II NSGA-I
O PAES 3r O PAES
8l
o m
250
~ oo ~
5§ 7r 0 8
3 S
g z o
Lot s 2 o
> 2 * [m]
2 3
.E‘J_’ L % * oo
= 5
8 m O 15 o
=] -
4 o *
=] %
B 00on 1 * o
3 * Fak i %
*®
05 . . . . . . . . )
225 ‘3 3‘5 62 64 66 68 7 72 74 76 18 8
Objective Function 1 . 105 Objective Function 1 x 10°
¢) 70413 d) 100#16

305 dls Sl 1 50k ol 1 IS0

(S 5 4o 0
s a8k s st gl 5 by oy B35 5 b adi bles b e dlas dlie oyl 5o
Solexzal S4B ﬁu}i“ el 4 a5 85 p%)ji” G Lo g g ok alyl OT @da dir oSL 5 ke
SIS s b e s @l 45 s awlis PAES r;win 3 NSGA-Il (glaws o ;»:mi“ Ly
035 Sova 5 45 5 S5k st 51 g 22 305 251kl 5 55 w6 G b OT ol o a5 s gdous
oslizal 55l Slaclr (Bl S Sl (golanal by (IS (S5 025 8 5l ¢ 250 Al
@Lﬂ.g;éjf)l}‘w_&u,yPAESr;u}ﬁ\)NSGA-II ﬁ)ﬁ\pég%ﬁ)ﬁuﬁwqt@,;}m

\oF


http://jamlu.liau.ac.ir/article-1-512-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

ADV5 (W) TO T sk b oy I

wum@,;g;),A;T,'\@w)p;;\oajvtus‘,:};m\);.;l;om,LSJW\qu,ﬁ,,ij\,:w,ﬂw
T eA s ur;wisa ol 3l eslizul 13 g awglie Cou (.;,_,}ist 35 o b3 gme Ol 5 s O domss &7 S
5h sty 08 Wl 4 ST Sllas o Wil 5 oo Wlaws & s Sl 5 Jlas]

é.gl’m

[1] Ho, W., Ho, G. T. S., Ji, P., Lau, H. C. W., (2008)hybrid genetic algorithm for the multi-depot
vehicle routing problem. Engineering Applicatiorfsfatificial Intelligence, 21, 548-557.

[2] Mester, D., Braysy, O., Dullaert, W. (2007). A niwdarametric evaluation strategies algorithm for
vehicle routing problems. Expert Systems with Aggions, 32, 508-517.

[3] Ren, Y., Dessouky, M., Ordo9fiez, F., (2010). Theltirshift vehicle routing problem with
overtime. Computers and Operations Research, 37-1998.

[4] Yu, B, Yang, Z. Z., Yao, B. Z.,, (2011). A hybridhgarithm for vehicle routing problem with time
windows. Expert Systems with Applications, 38, 4435.

[5] Laporte, G., Louveaux, F., Mercure, H., (1992). Wehicle routing problem with stochastic travel
times. Transportation Science; 26(3), 161-170.

[6] Van Woensel, T., Kerbache, L., Peremans, H., Vdedae, (2008). Vehicle routing with dynamic
travel times: a queueing approach. European Joofr@perational Research; 186(3), 990-1007.

[71 Ando, N., Taniguchi, E., (2006). Travel time relialp in vehicle routing and scheduling with time
windows. Networks and Spatial Economics; 6, 293311

[8] Russell, R. A, Urban, T. L., (2008). Vehicle ragtiwith soft time windows and Erlang travel
times. Journal of the Operational Research Soci€ty1220-1228.

[9] Li, X., Tian, P., Leung, S., (2010). Vehicle rogiproblems with time windows and stochastic
travel and service times: models and algorithmerhtional Journal of Production Economics, 125,
137-45.

[10] Tas, D., Dellaert, N., Woensel, T., Kok, T., (2018¢hicle routing problem with stochastic travel
times including soft time windows and service co&tesmputers & Operations Research, 40: 214—
224

[11] Xie, B., (2003). Research on stochastic vehicletinguproblems. Ph.D. thesis, Xinan Jiaotong
University, China.

[12] Shao, Z., Gao, S., Wang, S., (2009). A hybrid plrtswarm optimization algorithm for vehicle
routing problem with stochastic travel time. Fuiafprmation and engineering, Berlin/Heidelberg:
Springer; 54, 566-574.

[13] Azi, N., Gendreau, M., Potvin, J., (2007). An exalgorithm for a single-vehicle routing problem
with time windows and multiple routes. Europeanrdatof Operational Research, 178, 755-766.

[14] Thangiah, S., Nygard, R. K., Juell, P., (1991). BAN: A Genetic Algorithm System for Vehicle
Routing Problems with Time Windows. Proceedingshef Seventh IEEE Conference on Atrtificial
Intelligence Applications, Miami, Florida, 322-328.

[15] Mingozzi, A., Giorgi, S., Baldacci, R., (1999). Atxact Method for the Vehicle Routing Problem
with Back hauls” Transportation Science, 33, 319:32

[16] Thangiah, S., Potvin, J., Sun, T., (1996). Hewriggpproaches to vehicle Routing with Backhauls
and Time Winsows” International jounal of Computarsl operations Research; 23(11), 1043-1057.

[17] Zadeh, L. A., (1965). Fuzzy sets. Information amhol, 8, 338—353.

[18] Wang, H. F., Wen, Y. P., (2004). Time-constraineldin@se postman problems. Computer and
Mathematical Application, 44, 375-387.

[19] Teodorovich, D., Pavkovickm, G., (1992). A simuth&nnealing technique approach to the vehicle
routing problem in the case of the stochastic. 3pantation Planning and Technology, 16(4), 261—
273.

[20] Lai, K. K., Liu, B., Peng, J., (2003). Vehicle rg problem with fuzzy travel times and its genetic
algorithm. Technical Report.

[21] Zheng, Y., Liu, B., (2006). Fuzzy vehicle routingodel with credibility measure and its hybrid
intelligent algorithm. Appl. Math. Comput, 176(8){3—683.

Vo0


http://jamlu.liau.ac.ir/article-1-512-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2026-01-07 ]

QUszishermass g b diei Ly pibani S s f Sy oo
. - - ™ - v N

[22] Hadadi, B., Malekly, H., (2009). An Approach to EyzRandom Vehicle Routing Problem. 6th
International Conference of Industrial Engineerilmgn, Tehran.

[23] Malekly, H., Hadadi, B., Tavakkoli-Moghadam R., (). A Fuzzy Random Vehicle Routing
Problem: The Case of Iran. Accepted in the 39tlertrdtional Conference on Computers &
Industrial Engineering (CIE39), France, Troyes.

[24] Sakawa, M., (1993). Fuzzy Sets and Interactive Midfective Optimization. Plenum Press, New
York.

[25] Gargari, A., Lucas, E. C., (2007). Imperialist Caatitive Algorithm: An algorithm for optimization
inspired by imperialist competitive. IEEE CongressEvolutionary computation, Singapore.


http://jamlu.liau.ac.ir/article-1-512-fa.html
http://www.tcpdf.org

