gy ol ot
bl 3logl Jolos Jlo il
o e 0kl o Jlus
W5 58k

(FA) Glic p 55 s 39531 31 08l plgw cuond (i i)

Y 4
$Ab o) ¥V 1y o) QFNVIA sl s o)

ol

Sleshass 5 Goyg yo oad adpdy loeS,d 5l eS8 Y el Cwd gt & Geah orl o
wBas il e cpl el sal aB by Obcds 5,5 0 ,sSl 5l eolaull wyel 8 0 Lol sleeS i
) izt el (50lsy 5 rbons — (sheosi oo At SISl (5515 g, S Sl s ls
il ipgh 655l ¢ i 5 il e Caple Jdas 5 il oo (gl AlulS (ledbl (5,510 5 sla )l
el el sl ole ools (Al io,S wualsm oolatl 1,6l cal> o 90 ;0 Wosls 5l gaames ol jo .ol
Ot wBloe psie V7 pln e iie (ol slass oS (i o8l (6 S0k al> o) (i SIS Sl o)
39 plows Cad Slu i lp b o8 8 aldS o oolo (C OVYAYNYAA) Jlo an Slej 0,90 sl b s
0,05l 5l imgh s plol e ol e VY plp lo e pl slows a5 (pi,e8)l Cans al> 0) sus]
o3ls a5 ool 50 al @y 55 R psNl I b 00,8 oo eoliil plows Cenid (s Gl sl oad el
L oolo ¢jg, 8l plomw Cood Som im0 ool 09l oo 00ld 12 oS 4 (N) aVls b ailals , ailyg, sl
Slawbre sl ool ool pod gl awle 5l o i slas (6 aule gl 05lo o oI NHT Lo
o st g SllB 5 8 355 iy A e S st sl 18 ) e sl ol
oyl 1y plos

C ol 0,8 o oSl caiaign sla 00 oSl ploms Cand o i gualS (sWolg

Ali.Bayat22@yah00.com (Jgius s0ies 55) &)l ol ¢35 ¢ sadwl o131 oKzl ¢yl 5 alg gl 0,5 JLoliwl -
znbbagheri@gmail.com )| 1 ¢yl 5 ¢ sadl 8131 olKitils oyl s alg ¢ Jlo 2al 5 G550 Co pae oo )| (ol I (sgzeiils =¥

Yo


mailto:Ali.Bayat22@yahoo.com
mailto:znbbagheri@gmail.com

R i s

Sl wloly S Gha b e o0l o
o 5 5o | eiie I3l Slej g SO (Gm el
SrS JSD 0 Hge olbli)l g Jelse plaigni s
guSee O90 piie (o 353 polie o e G
Olore 4 pite 393 (A3 polie 5l Glete cnlplo
90,5 o3liiul Ol ok medgs sl gie (05 ooee
plnl Slyss ul gy aslllae b oS 1) (oo i
LOYAY saeD).ols

O LS I I o R N S ey
O sy, 5 o Canse Pl 5 o e
S O St G 0 &S Sl (o
Gan &dly ;5 el onds solitil )] 5l plges Cengd
tl 25 Jlgw lp (Feel 8L Ghegl cnl ]
lie Ghgy Wlgice b )8 o068 L
0Bl (oo plemw Ceod (o i sl

SRR Aot 2 (5950 9 S5 (Sl T

@l odls I el 003l b Ced i i
ol o 50 ol )b Jelse 1n5 s
Gro oly a1y Jolse ol plas a5 wils cdlso
bgsye oda )i sl o ols L) S5 Jobow 4o
O Sln 1) ploes DOelas ox 5 o 05 >
ISR SR TRRCIE R X S
cl ol OYAY selis 5 ) )5
o w5 bl 5l esliil a5 cal oad
eras gl D wile 5ooazny (Sllee
gie o5 s é laanlp gileJas 5l estan
e lo gl digh (o0 plems Wy, g Seod
Ble ©ye) aim o Caws @ kel sla i,
QYA 5 g0

oSt dlax 5l egian Shgo sla o 55l
Dbl oS o oSl g S 0,08 b (cae
plee LB (o G Sl Ghs, Gt Sl (Sese
ol oS e 0 Sl elelp 1y il
2 oodle a5 cl JI ol slalnl 5l e ;oS!
ey 8 0 sladr 4 Gl Gl sl e

doddio —)
Oz li po golasdl wl; o ailepu A
3 leyw gl cal ool 4Bl Colio w
B 2 xy JB b a4 plw L b
O plew JBL oyls a8l goladl al) aig,
oamass g ols Sy Bly Il SO lgie
Oldllae 251005 o Wyl soge i bajlail
oy el jo ]y Al anwgd oy syl 99>y
(VY L o5, 2l il e Sige 5 duie (gl
S8 yog, LéJ"I)LY 30 Ego90 Cuod Ieoly ol 5o
w0z s (gt Dl plow SHLL(VYAY
4 lgd Hlaws gl ol oy 2 ol (OYAA
plew 5L 5o poye a5 (Lol o o) oo S
Slpss g 5150 5 Cawyo Sledlbl cpnls o] aesY
ol el o oanl W) s i g ple
B g aei,ad oY slalnl wiesls IS ale e
OV o lzo,g28).0300 40 'ALQ{.“)
D9y EF9 IS ok a4 plo Cud o sl
10,15 35>
Nl wiile Jgore (22 slads, 5l oolatul @
@l &5 g ()T (0930 el ool
e &S sl w5 Sy o] 5l el
‘G&l‘zl) Aol adls ez eain Gal))
(\Ya-
LgUMiW 5ol diceds WY Lgl.mSA.Sq"' 5 )'| oolarwl e
e Y s .z Y .
ISYRTS VLIPS WUt N TSYS UL PP TSIy Speery
Zy f L
&Lo..}‘ 6)Lu4~.e 2 p.u)}iﬂ ‘ 6Lol5.: ‘_g}v‘)m‘
g . . e Y.
Sl asp c@p Lldle ., Sl
P A . . \4 .
sl s T e 0 (SIS Caz e (HolS
OYM o led$) b s p 5

s oo | e gl o o il gy el sllad 1%



(FA)bais o8 w5 51 ookl ploww cnsd (i i

99 a8lg ;0 .05l oo Alius A Clg> seins
OS5 59y 4 B LSS ey oSl el 5l
@ ol ol gl oS s &S > 56 5 S,
8 s A0S, b %5 b gl oS e
gl 4 aS e oS sl Wl Slees o
Slozr o 4 aegozms Jlgte sl )|,S5 (b oo s

OYAY (ganly g lds ) 00 )5 o bl e

Slllhs el Cod gt Ay o
Gh9y 4 azxg Lo sl adpdy plwl o)l
O e @ bl yo Lol alas jo ol 550
Dgds a0yl Ll

2 Sl SlesS hgdle Vi Soew leils
mas Sod gy ofles pwyp 4 aagh
A a2y gl S s e Sl (gran
Gh9) ¢ Sokas (ras &Gl gl cnl s
e gl el o oolitl WEALr (g0,
W5 gl ool b poae aSls 51 aas o olis
WS e Jos Ggew Sy Sl eogd eols Sijsal
Gy 45 o) Lol el slio o (g yle] (sles,
s Wy oo5 lel gy 098 (0 otz b
D2 owlio

i & (1) s 5 LS sl
L Jseli gt plas Sond bl 25 > gz
oy oedle 5 G5l — (ras &S slaae
alyg, sleosls 51 4wzl SVM) ol

Slee 4 8 ali) e oles 4 YooV LVAAY
aSd el 0090 5 oolaiul Joe (694,9 lo e
Sy oeile Jaw g LYOIVY 5B = peac
g Mol (gt odge I ZYVOY ol
oo 4 Sond 556 = (grae aSGd S 0 Shee
St e 8 ol st o atle
ol 00 Voo Jlo a4y leste o im0, Sles
G (AYAP) 4elS g dozmo ¢ (ko dazno

u;l)o JJ“\.»}‘\)); ‘nLQra 44‘)5) ob)’l..v LS“"&)‘“""

b sle ool Ly gt s8Il ol s e
‘) L:m.?s) 9 LijJ‘ u\.u‘y ° ‘.)5...':: <° oalo LQHT 4.; 45
9 Cawgd 3>) Wjgeln ol gy b Joeyd (s

Oray alol 4l

s 5 511
Firefly Algorithm L Ob i 6,5 oo,65)
O bawgs 9 VooV Jlo 2l s FA Lzl 4
o] shol ol a8 wel s e Sl - 3
w55 ol b ot e o5 pls sy LU
ot allae Sl ol (e 1) sl cnl el ouls
Yo 9) 6,50 5l o] 5o a8 wals ' ol
SVl adpe (hea oS 5 eole slacl (S4B,
s Jguaz B =1 5
5> b b sle oS oGm0 ol
(Y ) Sl o8 0 )cmle b
Ad Swiz 90 b OU il a5 den ()
D)y & D93 Comniz 5l G Bpo s
)5 Waly: OS> g5 Sl 5 5 ol
P pled Sb b oS So S sk @
b s ay 5l alols il Sanes s
el Se S e al el Sos sle
o g8 Sl b 5 olis b
Sygo A ol bl aslas o9y £, u;‘
8,8 walys oS > Solas
ol el oSG He Dal b (Fasas s (F
sl asgeme 8, (sildas L)ool
L sy gl parass 5 O b slo o)
oo plae 4 bt oS e e (Sl
00 ey 4y ol sle WSS, e
b s e o S5 0 b oS S

VY g o)led [ bl gl Jdow Jlo (il cdmgly cole anldat



R i s

G S Sy D8 | e 4SS R 0
plow Cwod S i ¢l ARIMA oS
el 0l o G o bl ge)lo 95
4 S ) Gy ms LM 6,61 5l eolaal

BB o (95 g A v ;95

PS5 eIl plew Cond S e Y-
b
sl ) b plew Cod (s L psbiie @

W8T oype DUl 05 o8l (gl ciedion
Bgad Glee @ Lol G 0 sl eud
g > JW 8L 00 plew S (S
o pl 358 Uy & oosl S 5 Ols ol Gl
ABM

w980 5l oolitull ad 3 ygeil b cplyo
3l ool gilw Jboyi gly ol plowl OB s p,S
Sl e 5l icwl sa oslaiwl Netlab Toolbox
79> S osld oy slp G (nl o SPSS
oloem) eogad oolaiwl el o5 63l 5l
S50l sl (o295 ol ools 09 )Ses Gudod
0t Sl S8 098 ¢ oy

05wl el sl 45 ol esls (i
GrSol alpe) gmihe 5l JE Sl
Bl a,le 39,00 1 4 (58]

EPS DPS , =dlolas aoe eplis Coagd oy 5]
aloles alo 39, SO [0 e alolrs Slads slass
olasi jg, 0 o aloles plpws Slass jg, 0 ool
Ok )l 5 il 00,5 abslas 1) o o5 g0l A
S plges olasxs ol jelis plows il guis
ael )0 4 Ceard o LSl 5 ad,e EPS o
Lis o> « (PIE)

s pi ansds Sledbl 4 bgs o glaosls (o
S al>50) oay] )0 el Cendd (b Sl
(2,95
EPSDPS (Molas o> plpms Cnd (>
aloles alo 9y SO 50 g alolro leds Slaws

Mz gy £ (Fymas (opas 4ol Ghod
ol s bl oad osliiul (MLP)aY
S plow allyg; o5l (Sl (5w S8, was (oo
o a5 e Bolar w0l S b
033l (o e (2Uly (Eghan (oras &Sbgadly
1 glie L sllas ol L 1) il

OYAY) Cango 3> ol alil eolbb le
Shosliiul b plew Coodd (i ildie @
S DURE R 3
Joe gy 5l Gl ul o el als 5L,
ol sl o ooliil ae ASLE 5 gee)S
b sl e (s w83 o LS 32k
F Sl o9y fiiey Ggwe Sy e 4 S (orae
> ol 9 Cond S 9,995 Olpl 558 50 cnlnle
Slalllas 5 byl ol il 5 canslio Lok,
el AL 5 5k ol U i 3 o

(Siled (e Lojde (pomie (> deeo
St & GReen ol )3 OYANG )l s
shoslatul b jlolee 3lygl (oyolik 5o pleew Suod
dliog S5 sle o ys8l 5 51 (oras aSLS
(ol & o5,8) (eyian gras Sl o
3 Jols mls aslae b cpl jo sl aislo
St Jae § Jolo s by e 45
oS 208 oo ol K5 pieysS 5 53 e
O ¢ s o 3 bes (b)) sl Lo i alas
S S5 oo b o gy Cad
b 5l 5 BB Sy el g 5B (orae
Pl Soed (G i o Bl 0 Sl (gras
S oyl g (53B eas a5l sslaull
4 S 1) plow Cagd 0yl las (S
a3 oo alS (pghan ouas D SIS

plow Cod (o G ROVTAY) (60 00l 9
Y gass 0diiS adgl gbd oS b Alyg, oo3b g
oolaiwlly loles 3lygl wygey0 cad adpndy olde
ARIMA ais b ol awslio § (uae 4l
ol Gaios plil Jolb s cwl aslsy,

wsgrs olas |l gl o o (15 ingiy sl soblad 1A



(FA)bais o8 w5 51 ookl ploww cnsd (i i

Silore dazme  (2hb 43> a5 alwsia
S5 a Ay el 555 sy S
ol gl a5 @S o LS5 Glej U]y (29,5
39 0l zeF Al S ze Sl b (2
z> ol JBle (29,5 leme Gloj cnl
e See gllad (n S b (ol Jae lore
ol el 5o SN olo w4 we il L Lo
paliee Lo g ol oy b 4 o ysSl (5500l
(o los oolainl co Gim Gl e pl lexs
sl osls a5 cunl cnl oy Gbgy cnl ot LS
Soisel alye 515 Cend S5y g gy 5 Lo
ol plxl gy O jga g alaxd jo 50 Joe CBUL
Sly by Shgar 5 699y by ooy rizren
b oSee b (e Lo (o295 058 i e5]
dls vely>

ol o Ceway oys0l Ghis0] el 4 Jue
s> lhls b w5l Py ol Kes
oS el 4 699,9 sl yell il (g i
RN NS RNISWIE SR
Wl 0 ol o 5l A Joe s wpstll (ol
IS ol oS il oo aidS Sloy saols aize
@bl ejgn 035 by b oad S5 &5 jshilea
bls wales (6 e

slyehly als 05 by pols o 5o
li8l pogde b oad cel V g -) o3l ,0 (6995
03l il plues s alS 5 (bj9e] o p
° Sl o el (53l Jlogi il 5 0T 0925 4y
oS oyl oS abiogd laes calize Sl
il 25 S0 4 OB

Firefly Algorithm
Objective function f(X)« x=(X1 «......xd)T

Initialize a population of fireflies xi (i <« .....n

Define light absorption coefficient

while (t <Maxgeneration)

for i=1: nall n fireflies

for j=1 : i all n fireflies

Light intensity Ii at xi is determined by f(xi)
If (1j > i)

Move firefly i toward j in all d dimensions
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end if

Attractiveness varies with distance r via expl[- ]
Evaluate new solutions and update light
intensity

end for j

end for i

Rank the fireflies and find the current best end
while Postprocess results and visualization
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