b oS5 e LT glrolomn | ! (e (5 3Lty
3559, b g loriwl colsy oy oKl 9 (usuainb (gig ) 31 ool

A315 ol Ca oo

¥ stl&‘— Cywxo ‘Y Ls?b%f R Ve ) ‘*\‘s)lg.)' 413‘&:«:‘;

ol et el olEtils  Slasl gLl 05,5 alas sliwl )
! et el g8 oS e sharms 3ige] 5 S prte (65 yael 1 00l Sholiul Y

OlRl Ol Olre oliile (s 0 3 a0l g Ldliaz dily) (6250 (someiils Y

A1 VINE 1y B il e

ouus

i Wi se o] plol a8 el plaanl sl (S Slas T el il olKe (s jloainge
(Sl oless ceaS ) cilio il atil Glged 4 Sle,clad cwiS s e e
00 (535 Dlpil e 35 el il Sae o5 3l 98y 5l am Sloj plaia 3 ogasn
Gl ) ST b s e cleas ol 0 slws ol Jbo s adlice mte sl ol
Pl (i ez y0 polo Badiod il oo plnil 4 (5 50d )3 YPOPAY Ji Jolae (Junox
5 435 Crgas 5o gl [l el )0 s9zse slapleisle (puyp od sl p5 50 el aibndy
plosl 5 GIS 5l oolictl b aslsl ;5 28,5 )13 oy 390 Jla! Sbey b Tules o ol slos]
S5l ;o s s pdpsls Jeily 5l gy agd @ of Slagile cole; 5 4 Jolos
0yl g HUB avass alivs J> 5l ooliiul b o pl8 55 ol oud aladl cees calisee
odds pladl olliny! Slu ,oleas 0500 (gilwJow 4 (8 dl> 1o (25,5 slacl avass § S5
50,8 alol pae bos cule, b Slis 23T slaoliny! Ll oS sjludings 5o obb 5o ool

JCHNPEER SCTNUP S NI FCNEJCIIN | [ PSS FEOW ARV So

(oloriwl Culd;y ool (pmass Al Jo o SLESRT ol iguuls 55l
GIS o5 3budints

Zayyari@ut.ac.ir (gt 0dinn 55 %


mailto:Zayyari@ut.ac.ir

doddlo —)
OB 45 ats b Sl i jo Gl yoleas ppe SThe 5l (SO Sl T (slaelSin,|
sisloicon Wl ol g585 oloj 55 oy poye Jlo s glr jl Sllis o aaiiS s
bol, aSos b LL3 1 o ool oo b 08 o sl adlge ol o Shas (V NYYY L S25)
oo bl A Ll Bayb 5l e (nl g eog ] (656558 Cundge rizmen 5 sk
@ ote Jlg ¥ o ols Gl sly et Jd>s (Derekenaris et all, 2001: 270) s .3,
AP B e e BL eSS 4 s S sl Wlojle &S g0 S
(ESRI, 2013) UlSal amass 5 il g

Sype oo lubinl o Lalgs cule, e i popdle Slas sl bolKiu! o Slee
5 s o573 5 3l ot sl JS 5 b o o] Slotnsn Cole 2o 4 il
A DYAA (oL BT) sl 15 Sloy @l b sanSobnyl by 5 (6,4 (sbocasgame
B Sleas g Lidg Cov adhie ediS e o] ilwag anld g Slas sagamae
olXiws! o] olad @35 (S5 b sowiiiuns bL3 | ¢ (Kevin, 2007: 108) oo oS!
ool o QY VYA (gl pallS, gYassine and Adel, 2011: 2526 ) o,ls
Sboe b Fw 8 g 2bee Sbahy, 9 adlie b e LS| 55 03gue
ol slad a5 (Sisia g olfs! ) Ke (s 5Ly, (Derekenaris et all, 2001: 270)
g8y Lulyd jo pgate Glopslul G 5 Gloj slaauje fals )3 cansS sl 24
S Tn (S5r (2lad e porde (@Blgyd Lubls aales Al ezen (b Slag]
O (SisS a5 Ceul copdlie alozl 5 ools lis oLdlar slad o1, olad sbeonsyy
QY AV e 5 ol IS ) wal 8,0 po e (S5 CuksS 5 Wlg e
S57ge ldd e slaasse g pdyaenl Gl sz @ity Ol S pae anld
Srdpml Ol (3503 (205 00 ATAY () Kos 5 (Lt 1) w3lioo s sl o5 50
VAT o San 5 (S el e s 0T et cenle 5 I3l psgho ol &
ORe4

975 yze shelse e 4y GLai T oSl O 5 ()05 5 pd e OIS
W) K g9 (2l Vb Cewl LS 03B g o sl 2P fB oS
ol 4 bawe Sloas all ais; o coolaal ST oYL Cwnd (ple popio
@l (g o Gagh il 5 0os alaale)l s b bl 5l (S e ST
bl by T Gl silodings 532,k (995 Gaimen 5 (M sl bl

YOA



’?‘41,,39 rry[..ﬁ ‘/'-Q.J‘;“‘:‘:“:'JJ L‘é‘jg‘iﬁt‘/’.}(;j‘.)“b;”

Dy iy s 4 aSlls oo plosil 5 GIS 5l oolazal b laml o pol> guiss (o
boax o8 50 5 000, pladl Slas il b Lo @olym ply 5o oliged g pdy ks
Lyls o bollw! sle,olas auld gilwJoe 4 HUB acass aias 5l solaul
)5‘).0 aQ ‘dfu\.aj.la? )...w) £5‘>5).‘> )‘ ‘5...4[.’ uLC)Ua‘ Lol o0y =L._>|\>).' 4.]).]) &335 )‘ o
HUB amass i Jo Cgz g Luly ol jo casl 0als 0ols arass Soses oSl
ool S jemlie v )5Sl e 51 (S lsteas S pi eSSl ol Coale g 4
g3yl oYL sl g Slaslre loy @ 5lo a5 Lluw Jo 50 o6l (pl el 0als
Contreas et ) o,ls ax & Jya> gz 1, @b obly ais NP-Hard filus =35>
bos cole, b glas w3l sleolfiws! il gjluag 5 coles,s .@ll, 2009: 3118
Lol 423 8y O g0 (6 Leriw] ColB ) 1 oSl lawg wyas oK) 0,5 adlsl pue
| &J‘J‘ sl o)L..u‘ QT LY u‘j.:‘sc roL?- u&jf wﬁy? 9 6)519.: 0)9.0 )o as 6‘4&
9 GIS i 30) e G5 sl Jow dles sl o 6L:bp.';g.)9f.ﬂ g b Jow 3l lacgeme a5
S50 4z LS S0 (g lexinl Lo, § S alez ) St jgemlie 5 (LolSS (slaeis 555!
S ) G dieiigr sla gy g SlKe ool G.ali xBlg,e axd 58 colatul
5 ol Jals 51 55 45 (s a8 sl olSe (sludingr wld igihie (sl
) el olad o Slee giluaige (Jlio vl 5l 6 puSy Jlosl b (plad laan 2
) gz O slo Jae alex 5l saz gl ()58l 5 b Jae 5l sl asgeme ool )
O lexinl Cull, 5 Sy ales 1 S sl 5 LSS slaes 65 9 (GIS LJB
sty 5 S el Gali &Bly o s S 13 coliiul )50 4z LG &)
aS (6 i iloo,S Sl S (gilwaigy wilyd 5 hie gl Cas 1) 6 cielisn
o Slos (g 3luwaigs ( il aelgd 5l 6 ,uSs Jleel b olad slaol b g K6 Jolbs ] 5o

AR



loelSin] aigy Lol lie cow @lllie o Yeof Jlo s oLKes 5 s
ol arass 4 « SlKe SleMbl w5 5890 i ;550 51 oolaiwl b Slas sl
s SlaolSnl sl (gl calie ol 3 Syme slaolSi] & amgs b ilis 5T
OB g0 piys8l &5 Waw; a Gl & LS el ed UL o plaal sl
el Foesbin (LblSe altas o 50 S o680 4 S

sadolou!l (g pdycaw] obj,» Glae b glantllas jo YV Jlo 07 5l 5 idly !
mlo Bl pgnl HeiS 0w ol plxl 4 $GIS g FNN il L ayl; lawss
S 5 asdlans 9o 009 GoSame slaleiSl 5l s ) AV a5 was oo lis asllas
10595y A3y pln e sl

ol Sead a0l (ALY Glaie b glallie ;0 VAT Lo )5 oK 5 s 5,18
ploril & €Stz o o0iiS i) ol 1 (sl ol (slolis 28,5 a0 b gt
JVS g dinbsy 45 0t sy St Sloss saimoail)l =S b Sy gl 5050 ol
GBSl el 5l Bus o)l oage 4 093 byt Sl ol 4 ] walle Wiz 4 lae Wi
ezt g Sla Ced)l g e wlaad e p Jelie Ol St S8 Sy (b
5 bt g dolie 4 g3l 51V Uiy osdle 45 el 00gs wle 4y 45 (sl
93,5 a8 5 St slaan o ggezme a5 wled Joo SlaigTA ol slacd )b
Lyl s 5l esseae cw ol ol plil o Jow ClblB ol o b sanlowsa mls
a3 oo 0L 1) @95 4 s (59,5 dieS uizmed g ol

Saoliw) LLolSo Gle b (ctagh 0 WWAY Jlo o ohlSes 5 el o0
s & ol 0 45 (59,90 anlllas GIS 5 laaz j50 S5l 0,581 Sl oolinl Ly e 2T
s S 53l oolil b g5 b dibaie gy o Slis il glaelSiay] ol
5o s Wbaz j5e (SolS w2, o8l (e (6)ISNE 68 S 5 LSl Sl
lonnsiz St 3 sl Ak o cslais, 5 osliz b 1az) 55 e ol
loelSias] (K200 Sl o2,sS 5l oslial b alsl o 5 e msie oslie bl
il Carez S Tas g bl Al o s G an Sl 5l cnlie

). Liu
v. Irwansya & Hartati

Y§-



’?‘41,,39 rry[..ﬁ ‘/'-Q.J‘;“‘:‘:“:'JJ L‘é‘jg‘iﬁt‘/’.}(;j‘.)“b;”

ly 2t slaclsr Wlgs oo cadail)l 6, 8001,8 o ysSl a5 aps oo LiS bl o
oles alp las T glaolSin] bolSe ol

5 2bad ms el Jooy plie b e )0 9 VAT Lo jo as 50 5 )8 g plo

5 (AHP) il alis Lo aild Joe 3adls 5l eslind b sl a1 5510 obolSe

DBy sleal a0 aslllae ggge pll 4 K(GIS) LSl Sledbl piiw Lo

ey 5al )l Jols s ws,S eolawl alyd oyl plxil sl AHP 5 GIS 51 L)

sl 00lo 418

G ()98 (Sl Y

Ol Sy 50 Carez mozd i)l CogSu b gty e Carez e 3l i ol b o
5500 ke 5l g 00,5 o (ple page ) Ko slaais olibles olxl cel Jlae S 5l ol
O 3l v egdle il oo Slii ST laolfiw! b bad e Sloas wb b S dayp i
2 rgasy Eyoge Ol Caedl Ll axg 15 e o] 6o, Slee w4 b deolKia] Sl al
Mol sespde Jae d(NUSE )3 d9dee plaizgs dily Gemes b slaplu o ol
Sloj g S Lules 3l slacgame 5,5 o cdnline a5 wisSKilen ol ouls a3l SIS (g jlwdige
Fam g dd gloj 0 gl Cunde 9,509, LTy (Gloytlens 3 Shee (5 i le (slag,s plgie @
st e IS5 43

Y&



S e - lid 25T sl ol il (e (55l ainge old Y U8

5 31 -
Cooray and Thashika, 2017: ) siie LSS slapi 551 5l cols g5 S5 v, 65!
S5 2 Sl sleanlp gleand ae; o I Ve V01 ans Ll 51 4
53 eSS laptgSI 5l (S plstea mi o8l ol adl ol el 4285 050 sealS
Ol emdgn VAV ans Lulgl jo aslsl o s 5 Wl TS oy lawgs g VAP an
Syl 5l (S olerea ) Sy ety (S e Bites olfzils wslul 5l Mol
Tzung-Pei Hong et all, ) g0 7 ke (g5luaigy Jlae J> aie) 40 aied ;08 ogas
5 yodumms bnt oS ple a4 Cans Slabee plbl i wi,sS ol (2017: 67
ot 3D SgS s S g (Kumar et all, 2009: 465) ooy 5 pdycdllass! Jl>cpue o

1. Evolutionary Algorithm
2. Rechenberg
3. John Holland

Y&y



’?‘41,,39 rry[..ﬁ ‘/'-Q.J‘;“‘:‘:“:'JJ L‘é‘jg‘ift‘/’J(;j‘.)“b;”

(Raichaudhuri and Jain, 2010: 206) was ;3 56 cou 1, aSus JS wlgs o 4
Sy g gn 5 00,5 osliciul alad JUisil aslyd slray Jloiml JUisil aslyd 5l 2,5
335 o ookl 350 (S35 slalagma 5 wbanaiz flus J>

Sl oud Clbly py Sl 5l aBl e ogras ep p (e &S o)l (pl (el o]
G o,ls w9 (Kumar et all, 2009: 465 and Behzadi and Alesheikh, 2008: 28)
PSS @ Gy e 0 ) Al el 4 bgpe (Bolas slasl I asgee S
.(Bin Jubeir et all, 2017: 72) .ol ¢ 3loaigy

Flaws 51 (Fp jo s wales svee LB g Sy oou,95) H0 (gilhaigs panlas
DS a3 Saae Toge mli b T asle @bl opl o a8 ol gile i o
5 03 dalss Panie b 1 ol @b @il 5 fs3leaieS g5 5l eBaios pl s e alise
zals salss 1 o] (g5leaiaS o (orw 0,65l

1. Maximization
2. Fitness Function
3. Profit Function
4. Minimization

5. Cost Function

Y&FY



Gsloxsiw! culd ) oy 5o V- ¥

5 00,5 ool e (San b 5l elain] (sloanlys 51 s laniad S8, 2,55
ol (Bahrami et al, 2012: 49) ail o pgo Jud slopi )55l 09,5 j0 Jus kil
ol ablon ilaid S S Sl 148 (LelSS (slagey )50 b duline (sagpie a1 o 555
Ok (S anlpaiS e pladl anels (puliw 9290 (sLA (luand 4 &lgys o 5Kl
Bl (V) JS8 olalyy (g lonitnl 2B o ,65)

Solaxil 2ol oo )5Sl Gy 5 sl 8 ) S8

1. Imperialist Competitive Algorithm

a1



’?‘41,,39 rry[..ﬁ ‘/'-Q.J‘;“‘:‘:“:'JJ L‘é‘jg‘ift‘/’J(;j‘.)“b;”

).u Lm)ﬁ,wf 05....4‘5;7 od.».ol) )5..“5 s.g.) ‘W"’)ﬁi” U”‘ )0 Cure> pall B (a“, 2012 43
uLMa}.aD 6)1..»4...4‘;)53 5 & 9 GMM ;)Lo.v...uﬂ 9 0 yorinn Alwd 9O Ay 095
OB ay azgi b lexiul jo 0,65l cpl o (Bahrami et al, 2012: 51) wisl o 545
olaws bl i &ya8 ol dx a9 Gl o periase lgreds [iS golaws gl 045
@ 5y sle,eas (A AT b g oblae olo) 00,5 o yiien s Ol pexiane
9 pi,55l cpl ,o (Bagheri Tolabi et all, 2013: 959) s o porine i JLio
WS gilwaigs 1) 695 eel (LS Cunsg ailgl U ool 0929 ba JelS e Sl (5 Kan

(Y J&u) \.\.,.st).\ 9§J‘5)4).: u‘rc.: Ja.>|).w4.>‘) ¢5,> u&a‘»b J‘“’“SGA@“J°5)§ $|)3‘

Gl 4 sy gz lojedS ol ¥ JSCS

) Jopad Ll o)ls vy b GolS (5 (25,5005, <) (255 500 Sk
£ > S el 6;3.;.)‘).9 )J)J )9»5 Coww A US)} M‘Gn dLﬂ.:‘ l.{baj)f )‘ D9y y° ‘éJ..al
(¢ JsyDuan et al, 2010: 1869) 54 oo wgumme (65 lwdings asl)

O slexinl (g 5l Ol panine 0z Cuslow Jlos! ¥ JSCS

Y&#O



2555 sloadlie S9di 9 D)a8 anwgi )3 (a5 Lol g lentul S, oSl s
acltl ol olga 5 VIS Jlaml 0,10 peiaceyé 5 pakioms SlBbs, b HoiS plu 40 395
Sladiges ozl (ol 5 (ol S9& 5 Slatdl Jooxd o cuej @lie O)l8 ()90S5 (S b
il o 35i5 oy

SlapiysSl 5 S plsrear canliol (bl g casbis 5,0l (il 51 EB ensSIl
0j9> Su 4 g 03,5 gl 093 Jyero 5 peie 039> Sl ) 1ygaS Sl gl (gl
0 porias y9dS (Slp Cd iy (o5 OS> (nl ams o JUHI (LS SuaBoe I i e
5555 slaadlse Lial) )3 (ple pogie @) (oo LSle laadse 5 00,5 o0 guins
558 & (Seop (Jul cnl plosl ange 908 o 13 wis Sggd &5 Cundl
il o 5 lantol

Sy aizo 5l plejyg et wled Joo 390 0 partns i 50 wlsh & (6,58l el 5o
25U & las)glel alpl taas oo a8l el plo 1) 395 Slo 5 oadiBie (6 Lonin
ainlss 095 elozzl cloailpe Jlac 5 o yaninms iz o] atlly 5 &y08 Lial3l o am
(F S casls

Solesziwl Cold) v ,630 50 oolaiul 0yg0 cloiz! sloadlie 3| solass ¥ S

S e 0 2lFes g9 SO Culed ) dog)glal e oS, Ly 50 g b 43550
Saif, ) 5,5 o JSb aiied caslie Ol jarinse sl)ls a5 s0xly (5,551 el 5 00l Sl
(2016: 24
a bgiye Col (San s Y 5 X (glajgome sliwl) 5o 0 et 1525 (0) JS3 Bl
Farinl 1558 4 5 fs g w03l (o g Kim ol wsolail pelainh) ol an Sy
L 5 lexiinl § 0 pemtinns (o abold (S ol o .(Bernal rt all, 2017: 3) sgi o3
MalS a5 el Sae 5 loniol 4y 6 pomiine s, S el 0l ols plis d G
i 8 by L s o 53 ol L drsgh oo &1 5 Lol S5 (5550 1 oo

Y55



’?‘41,,39 rry[..ﬁ ‘/'-Q.J‘;“‘:‘:“:'JJ L‘é‘ju‘if“/’J(;j‘.)“b;”

5 Galpdl b oo et 1) 93ian 5 (6510000 @b oliee &8lyye Lo 8 & go Lyle
23,5 £655 5 g lad lEIL g GialS s wilgigo Ul 25Tl

(Gargari and Lucas, 2007) )5 ,lexiwl sloadlie (sguwds 0 yoriams &S > O S

Caled)d 9 (F US8) wiS (oo T aalsl (IS Ko o oy 0loj U e 55l

S5l ral Ko BT g0ty 5 03,5 Logias a3l ot o3 (sl S5 shass 51 g
axly (6,90 el SO lawgd Dl poriiin dod Wy lae ol jo Sl waleS 0gzg axlg
B4 g Cundya b plpy Sliestias p yte sladie g Coabye g Wgdoe o)l
Soloxinl uls) o) sSUl aails byyls 3io Oj50 59 5 plin (nl )0 090 g0 Sl

Sy bl 4

Safari Mamaghani ) oa>ly ol Kes G @ o, Cqz (5 5 L3 & g0t g5l el culs, & K3
(@nd Meybodi, 2011: 563

\ta



gy g olge -F

axJllood ygo 00 guxo — V- ¥

Ol sl sl 51 oy e ] Al g0 ST e B ol dalllas jge 0350
ol @l 0 S el 0u0 )5 s lildS il 3 e laaeas VYVE L ologs o
o 9 By Job OF YATEY B AF YY" Job o Sleas cogaze Lelulp e
33 OBS b GKs Sl sad @y Jlad (5,e ¥F BN OV L YE FA 04"
MG Lo o ar o 5l el 951 518 Sl a8l by i2ee (53550 5 (i Ceand
o 3l e5953,8 Gl b 0p8 Con Sl S 5 o Gl b o g Jled S |
AV J58) adloe L3I s Gl (bl b 5 0 Cooms 5l g 0l e (ltw el b 35
@)l (A) S8 50 Loy ] (iaST, (Sigka a5 ail oo Slis T oSl & lls 8,5 et
Olsie i YFOPAY L plp VYA Jlo [0 3935 sla,lel ululy 0 Comen Canl 00
OF YA lds bl g lwibinl) cal says 5

axfllacs g0 0dgae ¥ JSCU

Y&A



’?‘41,,39 rry[..ﬁ ‘/'-Q.J‘;“‘:‘:“:'JJ L‘é‘jg‘iﬁt‘/’.}(;j‘.)“b;”

OS5 e Sl sl sbaelSin] )il Sisfe A JSb

i 950 -Y-F

50 el oas ploil p8 Jloz o ole im0 )5 e oamline (1) SE 0 aS 4565 ylen
olawl ae jo duilyy oo oS @1)._,1 gy plp )0 b 09z ae slayleiml ld, lacl
3 Yzl a8 Slo s s ) ey ped a5 50 28,5 13 w1055 wiles ol ol
03gaote Cpetd yuiZred g ASl Jdod isd oo Sladl o a5l am Sy adade
@ Al e ool gy e,y pll 4 Jeb SIS Ll n o Slas s el Sleas
5 skl Jlesl b Sol 3STe bl 4 cadadss i, gloosls 5 oads hod s,
Slpeas > ye pl 5l Jol> sladais slaosly ges o Lamads g pdicamw! Jlas
MATLAB l8ls s Lo j0 O aline 5 U85 0,05 4 St gue Sled|
Sloyoloas Jil oy gle porie 5 w2l nl bzl 5l o el Sl
Li 28t b aledyd Ol s 5 semer Sk ST a4 ilai T slaelSy]
O ilwdigy U g lemiwl Cold, o, oSl 5l olaiul b wgzae (slrolliung! slaws
el oo pladl Slas 5T sleelKis|

YF4



e i 25T (G loolSau ]yl ] IS (Gijlings__ ____________________ I)lan 4 55l 4a/¢,/,(n

9 wegtde Joo oo pai
Lolgs o W piie ] ySmian!

{ b 3500 (gl a2l g5 o ]
Sy g Lalainly sl Bln ) aSid s o N8 5 ol oals
s o 3t 098 a8 s s (12 ve l
Sled b ik, il Lol oY . .
. AT - W o3ty (g jLw salo]
2 Sl i) sle oB]l Jley cleds odgizme v (gl

Sladd ol 5 spdpshad gy awd g AP gsfy 5l am plej
W35 5 e pleg 53 csalael She s

Sl el e ey elel r Suiogelie Cledbl i ¢
alils w5 Mg

G290 Blod U aSnd Julos gyl
a.».‘:,.é dgdumo (61 ymo
v
ey o i ad
S lej 50 b aluw!
i

|

Slosd Sigha yw s 4
5T W ol il
i
¥

A oy 230 auad
oz Sok 35150
v

S shad oo g Jlosl
o als e iy dy Cumen
¥
(555 31 gt alalls ¥ Cale )
U e gla Soly
Sy
¥
(ol et 0,5 Ll s )
S ygup LMD gl
Ao 9 S5 i 5951
HUB
¥

29t 4 e oS (gl 2
JE £l )15 0 43,5 eowine

vy

-~

S/
~

( cald, pi o sl
bydcole, U g lexiul
RTINS

Yv-



’?‘41,,39 rry[..ﬁ ‘/'-Q.J‘;“‘:‘:“:'JJ L‘é‘jg‘ift‘/’J(;j‘.)“b;”

loaxdly 5 con -0
A5 5 e ey ahie o ol slaelfiyl Gloss ids Jlaisl esgame
b aS el o3¥ cllae ol S8 andl sl oas @) (Vo) UK 0 akds £ 1 Sy lejoda
5 SYIomlo az g LB ploojl 5 305 e85 5l my Oloj 50 e i3l ol Laulyd 4 ez g3
5 o plil ol glalisd Gl yoless Lulpd 5l (585 Geess Sas o gl (5,08
Sl o Bls goge U wliie ol Gmita 5 sl siledse s
S sl 4 asg b 3,5 o0 odnlin a5 4565 les .led ol lu jolasl slaolliws
@ (g wd Ao 50 OIS ed (Jlod ders (b)) Al Condy rizen g ool
A5l G g 009 Jl0y85 5 sl Comdg 5l (psix de 4 Cond Sl T Sleas
ol G JBlas gy o addo £ 3l eS lejoe (o b yiSu (el eSle sy
Oizmed g L8l 39 e e ) (3550 Bblie wlinlie Jy 285 il )5
(plezslo sl (o5, azmiye of) sl osix 3blie 5 (Jsig e oS olu)l
o] idg cov Jlaisl Carex (V) Jgoo b axsles 509, S b Yl
5 4035 e85 5l o Sloj aaite )0 akBs @y U Sh plojiae o (5 S 08 Gl ]
Sogotr | Sl slhellnsl St g cot Comaz (V) sz (pizes

ilos,S &Sl 090

U3l5 £ 31 o Slej e )3 55 ot ST slaolfisl Slass ogacme e JSCb

YV



5 A8z B lejian o 5,5 jan Slas 3T gleelKiw) Lids cov Jleisl Comex Y Jeos
U35 589 3l o Slej ehate

Gy | oSl | oSl | ol | o] | ol
Js s ¥ v Y )
Y#FA oyYs ary AAY Y0 ABBS ) HO gligy S Coros
\YYVYY V2 YYYY Y\VFP YVAY fag. ABBO Y 50 gy Cxi Lo
fYVey AR ARARR AFAY \i4%4 VEYPY ABo YV jo gy Coxd Cares
YAFYY YOA- yyav. YAAQY a4yy Yyyey a0 F jo gligy Cd Coros
ARAR AT ARV ¢ FYOA- Yy-va YWPE | YEYAA ABES O jo gy Coxi Comos
29995 O g0ty SLas 5T slaolSin] S jiine Gy Cov Coxex ¥ Jguer
O oKl | F ol | ¥ oKl | ¥ olKuwn! | ) o

oyyYYy A . . Y ol |

. Y ol

VY Y oliws |

\# F oliws!

O ol

(Sl 15T sloolKin] 09350 iol,T b wgd o salie (V)) JS& j0 a5 4555 lea

s 3,5 53 S5 e B g e Slantl sl ly Crires 5 Lyt ol
S o bl oy (paSle (9530 Eblie 3 Mbsa Cudgisme gl G;LMQM.J
e g8y LSS onl 5l el (o)l g sl Glacdl pgadl Je g b

YVYY




’?‘41,,39 rry[..ﬁ ‘/'-Q.J‘;“‘:‘:“:'JJ L‘é‘jg‘ift‘/’J(;j‘.)“b;”

dhaie o Slas T GlaelKim! Glojbleas caxig 5l G5 jod ctSlo Stay ol 1) JS
a3l e689 5l o Slej

HUB iy ,6501 g1y —1-
Gavuoti et ) wle o obu! oS (5,518 Cusdse 3l gonads> o HUB 2,65
039 dade g loue (o JE! sl 3o (6 ledisS w2 ,s! onl sdas o @ll, 2014: 14
Ates ploxil (sl 5 polo Baind ) 00,8 a5 (b yide dep by boyd 4S5 0k
30550 S ygen Sledbl g oads Sl gy b plgiea b Ssl 810 ola
gl Sl il sleas 51 (36 spdiaes] Ol 755 S 5l alies S 6l
Cre P (e pb 0 y95de Juwy (9> polie (g8 anld el pogdle el ono S
Syzge ooz Olzee F a0y YO L L 00 110 i 03, 10 39750 Camaz ()l5ee) o0
o ol S e polde o pdy g (Qo 0 £O DYL LOO G VOLY wos, o
Joy ol g Sl Gliee rizmed 005 2l Gl 4 bgipe S (6l
pipssdl al S S e e ST bl glyieds 55 Glaml sleeli|
L oltie & gzge sbooliin] 5l cwns Jll ay e giluarces ;5 (oo ooliiuls)ge

O S8 o)lo 1y ol e alod iligy (B 8 s

YVYY



JGl e g3l Blas b Slas 25T slaolfiyl 4 imes slaS sl jarass i J> 1Y JSCi

Soloxswl CalB)y pis 5ol (5121 -Y-0
SlaSoh S1h0) Glyie parass sl g oolexiul Suldy o yoSdl izl 5o adgl (28
olaes add aS Cawl 004 Egrogo ol (u-’L“"’u"J el Sloas sl g w4 ((Surex>
Wed (Forer ool Sl a5 bie 21y (KiSs Grizes 5 Slas Sl
et ST b dgzrge ST STpe alols az jp ailioe polee 58 sl
B Cnl 039 digy 09590 ‘_gL&:oliw.l‘ J..‘S‘)J aS Sl S0 (PN ‘ML: ).«.AS l""‘"’)?ij‘
ST &5 Sl pgghe (pd bl b (o abje Soleds g Jelyd onl 4z
iyl oolal 0,90 (gl el ,ly (V) Jgao o .l a8 S5 ploxl aigy & 504 ol
B B Whe a3 e yieS el 000 5 Ll alids (g4l Lo CJB o
o 3 (VW) S ol oo (g lomin] <ol i oSl lyal aislyd jo S50 sla el )l
S 0 5 o, o8d) 9,5 el 00,8 3] alie sla )| ST slaws jo 1) Ay slole>
ol slaws b ol Gleas slaolSis] slass Lulul (pl 00,5 oo cdalie (VF)
A J52) 25750 Lulyd 4y o bap)] (23515 (SisSz Iy ol il SLas 23T 9250

YY¥



’?‘41,,39 rry[..ﬁ ‘/'-Q.J‘;“‘:‘:“:'JJ L‘é‘ju‘if“/’J(;j‘.)“b;”

Cobge a5 aBloe (nl sl SSRE olSiwn] 95 ST 9y50 50 aF sl
5SS lulyd g lagl 51 e gl cond 4y azgi b ol 052 ge G (5,25
Sroaily (555 48l (il e Altne Jy S yg0 5 4 bt L el ol 3
P r ol ol (Bl g &5 b L3l g5 nized 5 b S dreg blyd o
5 eimbel dBae o Sy a4l snis Jlesl el aitle oo Sow pf Mos o950
Olri gy doollinn] (S9357 il 0920 )3 g onis Jloel (e comle a4y Sl
laid 55 )18 (25l 09 (ple pogie ) (Sap B g (b (e

Lo lazsle (Sosed w3 pas byd by ol T claoliny] syzge il L
Ail5 689 5l o sloy ahate ;o a8 VIV e Jolae Slrax 45 051 dialgs ;08 LnolSis]
e oabaingy 5 ol Gl b Jy anles lopolasd aids & 51 58 ol 4o 5
gy amlys Ly Ll A YEO: o Joleo mar 4 dpolSiny] Jlozo! Sloss e

ilidee Al Lulpd )0 anje e ¥ J9ua

Vsgsbu | Vb | ¥V g5l | F g9 b

Maximum Number of Iterations (MaxIt) Y.. \e. O Y.
Population Size (nPop) V0. Yo .. f..
Number of Empires/Imperialists (NnEmp) \e. Y. Y. Y.
Selection Pressure (alpha) \ <A <A <A
Assimilation Coefficient (beta) Y Y Sy /Y
Revolution Probability AT N o o
Revolution Rate Y Y% /Y /Y
zeta - -1 - -1
Best cost ASVAT A7 I C VA VAL W IR L VARV S IR CVAYAZN

YVO




i sla S5 5 a5 o st SSisSe IY JS

02 m@(g&;j% i
0.1 @S%dgg 80 :

1
09 1

0 ! 1 1 ! ! 1
0 01 02 03 04 05 06 07

&bl o8 0 oSl 51 ooliiwl b Slis 25T laolKin] S (g5l VP JSCi

\N/d




’?‘41,,39 rry[..ﬁ ‘/'-Q.J‘;“‘:‘:“:'JJ L‘é‘jg‘iﬁt‘/’.}(;j‘.)“b;”

che 5o goaste Slllle (LT ST e (giludigy 5 Lbole aie) 5o
S ol i nled azg oS (g0)lge 5l golani 4y oS o ol ad S Oje0 Gl 5 ol
59,5 oo 0,3l il o iy Slelllas
2 ST Glolliw! Glo,olas opxi &Sul p edle pol> i 0 @
byd G b o Giloaige o050 4 )5 18 ) S)50 (S95 Conse
Sl oals pla8l ayas oKl 40,5 adlsl sue
ot 55 s MATLAB 3 GIS sl l3ile 5 5l 133l ob oS 55yl aalllae 5 @
o Jos canls aizd S 15 oolitl 3,50 L5 5 (6 loxiol o, (gonaib
W) Sapyd g G Lulgs | ax LSy il dapyl slul aiils g solitul 590
ilos S oyl 1, (ple pygie
sl Alols & codgy (55,Slae alols (il ins o b g alolé j sl @
alold oS’ (pens o e 50 39750 (2)lse 4 15 oB 255 Jleel b cnl b
Of 2 a5 lalols gjle 4 b o0,Skes alols g5050 (ul 5 col (2)lse (o
Lol oadiZey JSO 1) b oo et (2llar slad 4 Gl
Srdhs Ol ) 5l Jae lodig Suz 5l 9)50 St g SlDL! @
ol 5 oo el o 2l Sl ez (gln Sel dy s yiawd SisSa 3l b
5 Sl el E9090 50 Comaz g LEle @ ol g5 i 2 o2 b
el ool 48,5 s s iglate

Yvy



sl VTR0 s 5o 5 oo cagas (6 ylach yow gl 00sSzs (VYAF) Sl il (s sl
A=Y Lo ledbl g bl Ciglas cazoggdoliy o il « 50 LdS

oolizsl Uy tad e Sl T Sloas 5 WaolSiay) ol eloss (VWAA) aypeme o oLLG]
el olzils 0l olid IS aabsbl («GIS |

5 s (OYAY) e g S 5 Lo Jlace o6 58l (ndllosS ) tsaen s oLl o toumme cOliu n
Bhle (59 )50 anllla) Aljl; Sy plyr )0 by, SLolSUsSs (s sl o (i
X oot consin o5 oLid iolel 5 (i telins ~ el sl oryete L0538 ool (aliss)
N-Y0 ao

Ve o lad clage, 3,05 dlreo « ss il sla il 5 Slis isTe VYVY) Las S

5 (RIQ) (rbamsgs 35250 JyuS Jao Sy s (VW) oggls b g 1o csolloe Lo,
Olee =Y oyl ¢ Telo Sy pite Loz gisloatnl o) Sy slapn )5S L T
VA-AF e

@lad @y Gbpls OYA) (oime Gzl g dlaal (s o dlae ()5l alles)
SOy et 58 R isoyge addllas) gliws, bl o (Sw) cuasS
FAAY (as pgs ojled pgs Jlo (o livy, (sloiog

b Slai il S1e bl 5 (oldd jg cslis Jelois (VFAY) Sgaas de )0 5 pins 35 5l
SleMbl i dame 0 (AHP) Sl alils Jlos oiglyd Jow Gaal 51 ool
W0 o ngs oslass epgms Jo oo lellas g Lilpiz dolilas  5(GIS) Ll jir

-1 gloalRin] (SllSes (VYAY) (o somms 15,8 5 340 53808 thazmo s sl 0
Uilol dolidad () 15 oo 163,90 anlllas) GIS § a> 90 Sl o, 5l eolaul b glas
FY-FA o D o e s Jlus Lo

b lgl Ola Seinad aSb (ke (AVAY) mealnl (590 9 (otn s akal 500 couics la
g i g Strd Sleas oS aill glacS 8 slp (Solar Lol (28,5 ks
AV-Y oY o o) ale oY ojlads ety sloptunns o gplic i slo

Lozl Gyl sanad; 5 L3P (FAT) edame w5958 5 bl coge tapn (Sl
el ple pte (55 4B 69,90 wiged) GIS § TOPSIS Jow L aljly ply jo lajees
ANTYY ao oF o,led qpdond 0,98 (Lad Liulol g (o i a0liy

Agababaei, M, (2009) [Spatial Analysis of Stations and Fire Services of Khomeini
City Using GISLIMaster's Degree in Isfahan University. [In Persian]

Arab Amiri, M., RafiPour, M and Mesgari, M, S. (2013) [Allocation of fire stations
using ant colony algorithm and GIS (case study: Tehran city)L].Quarterly
Journal of Environment, Sixth Year, No. 25. pp. 23-48. [In Persian].

YYA



’?‘41,,39 rry[..ﬁ ‘/'-Q.J‘;“‘:‘:“:'JJ L‘é‘jg‘ift‘/’J(;j‘.)“b;”

Bagheri Tolabi, H; Moradi, M.H., Shahrin Bin, M.A and Zandebasiri, M.R.,
(2013)[(New Technique for Global Solar Radiation Prediction using Imperialist
Competitive Algorithm[] Journal of Basic and Applied Scientific Research.
3(3)958-964.

Bahrami, H. Faez, K. Abdechiri, M. (2010) mmperialist Competitive Algorithm
using Chaos Theory for Optimization,[ ] UKSim-AMSS 12th International
Conference on Computer Modeling and Simulation.

Bahrami, H., Abdechiri. M., Meybodi, M.R., (2012) mmperialist Competitive
Algorithm with Adaptive Colonies Movement[].1.J. Intelligent Systems and
Applications. 2, 49-57.

Behzadi,S. and Alesheikh. Ali A. (2008) Ldeveloping a genetic algorithm for solving
shortest path problem, wseas International Conference on urban planning and
transportation (UPT'07), Heraklion, Crete Island, Greece, July. Pp. 28-32.

Bernal. E, Castillo. O, Soria. J and Valdez. F. (2017) [Dmperialist Competitive
Algorithm with Dynamic Parameter Adaptation Using Fuzzy Logic Applied to
the Optimization of Mathematical Functions[] Algorithms 2017, 10, 18; doi:
10.3390/a10010018. www.mdpi.com/journal/algorithms.

Bin Jubeir, M. Almazrooie, M & Abdullah, R. (2017) [Enhanced selection method
for genetic algorithm to solve traveling salesman problem[]Proceedings of the
6th International Conference on Computing and Informatics, ICOCI 2017 25-
27April, 2017  Kuala  Lumpur. Universiti Utara  Malaysia
(http://lwww.uum.edu.my). Pp 69 ° 76.

Cavuoti, S., Garofalo, M., Brescia, M., Paolillo, M., Pescape, A., Longo, G., and
Ventre, G., (2014) [Astrophysical data mining with GPU a case study: Genetic
classification[]Journal of New Astrophysical., pp 26, 12-22.

Contreras, |, Fernandeza, E, Mariin, A, (2009) [Tight bounds from a path based
formulation for the tree of hub location problemD Journal of Computers &
Operations Research,36, pp.3117-3127.

Cooray P. L. N. U. And Thashika D. Rupasinghe (2017) [Machine Learning-Based
Parameter Tuned Genetic Algorithm for Energy Minimizing Vehicle Routing
Probleml].Journal of Industrial Engineering. Volume 2017 (2017), Article
ID 3019523, 13 pages.

Derekenaris, G., Garofalakis, J., Makris, C., Prentzas, J., Sioutas, S., and Tsakalidis,
A. (2017) Uhtegrating GIS, GPS and GSM Technologies for the Effective
Management of Ambulancesl ] Computers, Environment and Urban Systems,
25(3), pp 267-278.

Duan,H, Chunfang Xu, Senqi Liu, Shan Shao. (2010) [Template matching using
chaotic imperialist competitive algorithml[_].Pattern Recognition Letters 31.
1868° 1875.

Gargari, A., Lucas, E., (2007) mmperialist competitive algorithm: an algorithm for
optimization spired by imperialistic competition[]. IEEE Congress on
Evolutionary Computation, p.4661-4667. [doi:10.1109/CEC.2007.442 5083].

Ghaffari Nasab, N., Ghazanfari, M and Teymouri, 1. (2013) [Bub Logistics Network
Design Considering Random Demand for Logistics Services Companies.[]
Journal of Industrial Engineering Researches in Manufacturing Systems, No.
2, Vol. 1, pp. 97-107. [In Persian].

Yva


http://www.mdpi.com/journal/algorithms
https://www.hindawi.com/70251940/
https://www.hindawi.com/62352304/

Governorate of Golestan Province, (2017) [Abstract of the Census of the Population
and Housing Year of 2017 in Golestan Province[].Planning and Budget
Organization, office of Information and Statistics, pp 1 - 20. [In Persian].

Irwansyah. E, Sri Hartati. (2014) [Assessment of Building Damage Hazard Caused
by Earthquake: Integration of FNN and GISLIIERI Procedia. 10. 196- 202.

Kevin M. Curtin. (2007) [(Network Analysis in Geographic Information Science:
Review, Assessment, and Projections]. Cartography and Geographic
Information Science, Vol. 34, No. 2, pp. 103-111.

Kumar. J, Arunadevi. J, Mohan. V. (2009) Lhtelligent Transport Route Planning
Using Genetic Algorithms in Path Computation Algorithms[], European
journal of scientific research, vol.25 no.3, pp.463-468.

Liu, N., Huang, B., Chandramouli, M. (2006) [®ptimal siting of fire stations using
GIS and ANT algorithm[_lJournal of Computing in Civil Engineering. 20(5):
361-369.

Maleki, S., Mavaddat, E and Firoozi, M, A. (2014) [Evaluation and ranking of
social vulnerability of cities against earthquake using TOPSIS and GIS model
(Case study: Yazd city)L1The Journal of Spatial Planning, Eighteenth Volume,
No. 3, pp 99- 123. [In Persian].

Mousavi Rad S. J; Akhaghian Tab, F and Mollazade, K. (2012) [Application of
Imperialist Competitive Algorithm for Feature Selection: A Case Study on
Bulk Rice Classification[].International Journal of Computer Applications
(0975 ° 8887) Volume 40 ° No.16. 41 ° 48.

Parishan, M., Pourtaheri, M., Rokneddin Eftekhari, A and Askari, A. (2013)
[JRaking and assessing the vulnerability level of rural settlements against
earthquake risk (Case study: rural areas of Qazvin province)l] The Journal of
Spatial Planning, Volume 17, Issue 3, pp 1-25. [In Persian].

Raichaudhuri. A, Jain. A. (2010) Ldenetic Algorithms based Logistics Route
Planning. International Journal of Innovation[] Management and Technology,
Vol. 1, No. 2, June 2010. pp. 205-208.

Rezaei Sadrabadi, Z and Talebi, D. (2011) [Bresenting a two-level inventory control
model (R, Q) and solving it with genetic algorithms and imperialist
competition._lIndustrial Management landscape, No. 1- Spring, pp. 79-94. [In
Persian].

Rokneddin Eftekhari, A., Fatahi, A and Hajipour, M. (2012) [Evaluation of spatial
distribution of quality of life in rural areas (case study: central part of Delfan
city)LJRural Research, Second Year, No. II, pp. 69-94. [In Persian].

Saberifar, R and Mazraeh, M. (2014) [JAalysis of Spatial Distribution and
allocating of Fire Station Using the Integration of the Analytical Hierarchy
Process (AHP) Model in the Geographic Information System Environment
(GIS)LI Quarterly Journal of Geography and Environmental Studies, Third
Year, No. 9, pp. 77-90. [In Persian].

Safari Mamaghani, A., Meybodei, M. R. (2011) [An Application of Imperialist
Competitive Algorithm to Solve the Quadratic Assignment Problem[].6™
International Conference on Internet Technology and Secured Transaction, 11
° 14 December, Abu Dhabi, United Arab Emirates.562 ° 565.

YA



’?‘41,,39 rry[..ﬁ ‘/'-Q.J‘;“‘:‘:“:'JJ L‘é‘jg‘ift‘/’J(;j‘.)“b;”

Saif. S.M. (2016) L1 A Improved Imperialist Competitive Algorithm Based on a New
Assimilation Strategyl ].Journal of Advances in Computer Engineering and
Technology, 2(2) 2016. PP 23 ° 32.

Tashakkor, Zahra, (1998) [Hire stations and Faulty Structuresl], Journal of
Municipalities, No. 10. [In Persian]

Tzung-Pei Hong, Yuan-Ching Peng, Wen-Yang Lin & Shyue-Liang Wang. (2017)
[(Empirical comparison of level-wise hierarchical multi-population genetic
algorithm[ ] JOURNAL OF INFORMATION AND TELECOMMUNICATION,
VOL. 1, NO. 1, 66° 78. http://dx.doi.org/10.1080/24751839 .2017.1295662.

Yassine, C., Adel. G. (2011) [PV site suitability analysis using GIS-based spatial
fuzzy multi-criteria evaluation[ IRenewable Energy.36, 2554° 2561.

YA


http://dx.doi.org/10.1080/24751839%20.2017.1295662

