ool 31T oSl Ll pole 0aSily inio g ppto dolilad ‘W

WAY )l / Y¥o lasds / piiin Sl — i aolg

9" 5> 390 PP i S Vg (YU Awlic
W gl s —sloj o 53w Jowo 0 " s (53 4l "
SL2>

[ESTRISEIIR B S\ FIE VW) JRVE SV

3 2Eiilnles Jlo b5gel dute o ple Lyl olis,lS
Email: Esfandiari.sa@gmail.com

3T gy (Fgpe e
S5 o8 (g lhlus 5 Cy po obadl oasSiily bkl
S 798 0 A > S
35 ol (g lulus 5 Coprde laidl oaSiily Hluisly
033las08 Lo, duos
25 Bk Jlo (gl ule iy pie 15)) slt)lS

QYIY/N b iy gyl 2 VBN sl s g b

s
hLS pie Cuw g odmy Plas b oyg  p3 el o)y o0k slaa ) @Bly slis 5 (s sy 4ol & 2z »
U555 glaj 53 35 o 3 Blaws o oy lad il 9Sn b by 5 ol i b ol ods ol ] 358
Pl a5s5 ol Jo 53 (b e sy 4ebpy 3p9kod cp siate (o)) (398 9 o)l sl by wcal 0ad iy
e cpl LBl (o Couo Plue 5 g5 i loj )l Yl o )3 iy asli 4 jl &5 ol 0 I (S i
L cihante S Mg (ot gloj ) (B9 i oi)sl g (ad (0) aelip (09 93 dumlie 5 (Silo Jio &
Slaws o iiloy oy sl (adls gl (ol 50 dwolie (slue Cunl by yb)law g cpible Sl gla pusio 4y oy
Oibois hay 5l adlie ol 3 sl e Boliar el al baye oad Jlil dladls poes g (Siape «Cadgioe
asliy g o8 y90 wi el (sl o5 9 oyl o sla)ldl oy i Liulojl Il el o odliil ialej] aus
GHLS omls 5)law g opmile slawi s o ey aebys Jio 45 amd o L5 odal Cwd 4 ol el (bS (o)
S O 90 s wha)oSl 0ns 485 )5 )3 (sl (ALl 4 dagi b )lhe g Gedle GRIBIL Ll o)l VL

o) o lis |y 0gs YL

ckad iy a0l (8 50w w2 )sSl (Sl Mg sy Gloj 16 IST G WD]lg


mailto:Esfandiari.sa@gmail.com

WAY Sl / YY o)l / o Jlo — gtieo sy oMol 5T olSily Ll pole s0Siily staio Cy ppe dloro '’y

doddo —)

9 IS 4 g Ll gloj dllas sl 038 Jgidio 355 4 |y it 5 ol Kitingy (20 o glalls o inte
- olej o oloj Allues (LN €t al.,2008) sl 0351 Capod] by ] gy ddiyads Lt puaic ol 90 cutSjl LB i
JWs & pm g o €ISl (6ol 5 loj (bl S5 4y iy g il bl (28 581 0 j059, (S5 5 g
ol 9 aglej dlus 5 039 Mg g Canio pAL 2l polie 5 (S loj lodgy 0059y sla cllid 3 ploj AalS
plosl Lalisee Blaal b g cglite glyl 4 565 g5 > ganolej J(Artigues et al., 2009)us o oleisgs  oje>
Slg e el o ol 3 &8l Sl g aplej casl o) 0 (oY Cmal &S calo) I ol g5 2000
(Neto& Filho, 2011) w8 sjhap 1y clled <o 5 i Wi mile o g 995 L3155 oo o 3 L g9
e 3 Bl (olod plol pglaie & b lhw pbal oyt (3L b 'S oSS gloj 3,8 B B o] 53
e 5 6l oloj b ey e (6,50 il a1 sl (yliw cn 3T plosl ploj (il S Sen oo
b Sy W5 saplej 3,90 3 piagl caglyl (Xiangyong et al., 2011)asl e wilgi oo 3 °S by
Al 3 ile ¥ g 5N (sl I8 03T ool loj ()5 B (el s o gty a8 1) (VR0F) gule
Al cpile g Culled (o3b5 0aa5 L 39500 gy Sbyr M5 sanple; Al & (B2 S @yl by 15 sa o
ST 5 23l )58 s Sl (oIS 13 (S 5 (sjlotinge Jlaso & sl guily 33,5 o 2rhe (o 5 (slotinge
Canl 0d &Ll Sb adg ganple) dlls (gl b o)) o) )b gLl Bl ol & o )B ae J>
5 DEPSO".GA" TS% SA" Jio (5,5ullp (sl 5,5 pil s Jlo ,» (Yagmahan & Mutlu, 2010)
loadlae 3 o (gpgbes BB )5 Gl 0,90 Gl Slwlxe 3Mles 4 225 b (oS 5 dine Jiluws Jo pAIST
ATtIGUES €1 )l o1 o3lil (mpmy ysboas (Jby> W5 auple; ojp o oSl (lagdg J) &5 i 3]
al.,2009; Lin et al., 2008; Yagmahanand Mutlu, 2010; Xiangyong et al.,2011; Neto and Filho,
w9 iz sl AL (b S5 S P otz o sl g0 SV (iluding G5 05,0l (2011
(Rajendran & ;5 4 ol,xsl, 4 (ing and Liao, 2004) o) 4 Ko (Stutzle, 1998) Jjguml buwg ACO
it sl ond @l o 3T pbsl loj (ilo Bl Gaa b b s eansle; dlue s jsZiegler, 2004)
Sl gagle; (2Uly o sl anplej siyaeln Jo 53 385 (ba) «o3by Spaeln he) )l 2 slagdy,
by i d)S lapi oSl 3 oo das (ghydeliy pil sl 3 )b 1) Gilise slacydgize 5 clal b
yols dlio duly ol »(Ebadi & Moslehi, 2011)cuwl 03,8 iy (o3 zlgy 4y slbSounelS o (598 (5,58
S0 85 b spaaliy b 08090 i 28Ul £U L (2 s5m w2sSll slaiig, Sl (S duslis 4 b cal 300y
i3y cilasie (Sl Mg 0je> 53 Mdlioe (2 Sy 4ol s,

! Total completion time

2 Makespan

® Tardiness

* Idletime

% Total flowtime

® Johnson

" NP-hard

8 Simulated Annealing (SA)

® Tabu Search (TS)

19 Genetic Algorithms (GA)

1 particle swarmoptimization (PSO)
12 Differential evolution (DE)

1% Artificial immune systems (AIS)
1% Ant colony optimization (ACO)
%5 Integer programming(IP)

18 Ant colony system(ACS)



Y Sl W5 g —le A (gl Jua 3" (s 532 4l 5" 8 50 oIS i’ sl 39 (a5 dglio

U g (s shytelin (%50 pis wpsNl (Sl g8 sanplej Jel) s (65las (Sle dllie pos ise )
Wl 0ab 0359 blpii g (6 pS A g odly oo o imgh (B9 ey 4 (gdm sla
W g, 9 dlge -F

La:‘_’j odblis gly Ji sl 5l &8, N b (j:\,...,m) o3 o LS Mj LI, LD:OT &S esle M &S 0 WS o j»
$93 315 s plosl el Sloj alols s b S anass Jold g lej dokyy iny plol |y (I2),0,M) 365 o 03kl
b, it Wlgd o W laged pl a5 Wad oo &) 50 il Jlaged LB o (i loj sladeliy ] puile i L SO
dgdome wlo panass jl cuwl Gile il aabp o 5 S5 iy SOy (Brucker, 2007) ausb uile p giee
N2 b S il e ol 5 35 (398 85 Cenl (S emnas 3]3S siagle; K05 Sl & oloj Jsb 5o cisllg &
(Xiangyong et al., 2011; pindo, 2005) sl ... 5 ¢ yguelS cladolip glgil col5d4,8

A
My Jr Jx :
My Jv N Jr :
----------- 1
M, 3, I 3 Je !
(;’d\) t
A
e e e e o |
Jy M, My M, :
Jy My M |
Jr My M, My :
_____________________________________ .
Js M, '
t

Casln ) 31 oSl SO b jBlie el JIg jp ies Molae JIg o Blus sa0le; Slas I ool g
i oo Slles Jlg oS dlue ol [(Pinedo, 2005) cuol ile 1o (95 5 bylS bl cuiyy oaiiS jasuie a5
Slles plnl ey s (NEtO & Filho, 2011) ey o LS 1) JolS (sdiploj dobp 6 ol 0 3945 0 04uels
¥le; Blows | shiegare j Slibos I s Slao bles e ) Ao s b 48 5,8 ©y90 5525 4 b
e Ngdioe mand (lie (glaog)S 4 Sllas JIg e g angle) Sl tiyls (g gerl jlible o ates Clles
o OYTesle eane Sy (oS canl Y pile Lase 9500 S0 Blis () sl 3 45 Sy oy

17 scheduling
18 Sequencing
¥ permutation
2 Machine Environment



WAY Sl / YY o)l / o Jlo — gtieo sy oMol 5T olSily Ll pole s0Siily staio Cy ppe dloro A3

-l e (s o 55 el ot ntn 45 33 n el single; slo e J s glyl 4 Pl
Sllos 1l jlige 5 15 @lio ) ol 2. a8 5 Mg g Al g IS g Tl g Mgilse sl
el 31 )l A 15l e WnylS dod Aol poe (81 2355 Cpgo UnlS 9y Y] cpuble 51 oolaed Lawgs _J3gli
9 5,5 )15 (o Oygo d SYT uisle D9 o odsal Sbys A5 Jde ¢ Jde oyl S jgue liie cui i b g lass lo

(Pindo, 2009)s85 4w o (g3 il Hlasil cho 4 cpsle S5 > Sllas oSS 51 oo J y»

VI - (o) = (o) (o)

Sl s Ao (¥ D)Lwyw
Jobs Al po 2 8 ol gy dloyn iz 1 oS 5 390 el ilanie Sy g5 8 by A58 Bl dmnys IS8

Casl (glge Y Owile (golass
| — — -———
,X

© HXE
1070 O

Cilasio by 35 Ao 1) 0yled IS5

Sbee & 29 b @y ool Hgdioe sigle) Jlae )3 (ogiie Ban @y jl ool el (2 pote gotie sl Cunlins
» TS wm Sl e Mg sege pledl o b laye Wajlwe cyiedn g on cinyed (slise 3,Shes

s Jﬁi 9 Jo> alj 500 eSS VI (93290 alje Sl b
ol Table i ol o glyie 4 pliSen 5 90 Lawgi b oyl e axpge (SslST (il At o2y
Slinkin s Sllas J 115 45,5 Al 90 S sS4 1) ™ g osiib o J shokicgs o oo
2 &S swn clanl Sluis ladsjge 45 oo olis cldlae ol (Gicquel et al., 2012)coslads 50 SolS (o,
e g ostege 3l S ol il e Sl Cap o bl gl 6l a3 i o3l ) 5 A8 e (S5 a IS
Cosln 6l 5 2liE mlio o e (50658 (98 I (SgSe oagr 5 138 (8L (gl Wl S8, daaz g0 )8, (5
)5 ety dngi 3y90 dl a5 Cosl (glodgd (shiaden og sl badsyse LS, g5 ol (LeUNG et al., 2010)

GRS gl a b die ()8 gy hmme 4 g s )5 pe (Bolal Cpgo 4y Ll pladz e (Bly lex (2010

2 Single Machine

22 parallel Machine

28 Flow Shop

24 Job Shop

%5 Open Shop

%6 Mixed Shop

%" Flexible Flow Shop
%8 Due Date

2 Setup Cost

30 Dorigo

3 Multi Agent
32Traveling Sales Person(TSP)



Yo b W ox - gloj dltuws (il Jae " (S i) aabp 5 "800 (SIS wremn sl o) (LS Aulis

(09053 b 035 03,35 cdle)oy (ul ladjge )03 ST 0535 oo Jl 395 SglSugm & (19098 plir (alowd 03 51 53,
Sygpar pouo 93 o bl plia Ll wimy asldl g3 Bolal (goviae A 345 jeme AlSbed W53,S o I,
23 ol 3 B oyt slaaz 9o S0 Ole b adl aily (ot (9098 45 A8 o 5 1) (S VL]
2 Ol 9 98 siga 8 3y Cugll el ((8) paane plon ) B 4 CuiS il 5 (0090)8) 3) 205 JU> LBge 53 9 Bl 038
Eord 908 3y (Sde jl L «yeo v y>.(Balseiro et al., 2011) wsl sgn g0 ol yms slal > &S Conl Sy0
o SYsb oy Su L anlie 3 obsS ol S b GBI SaiS Cla g pluin WS e 38 e 4
Oz Sl Cuje G 908y D9 g S Cas s 4y obile (Bl (e 59y & (Sgeyd SLl (nlply g 398 0390
Sl e O 05 Fy S oS ST (MOmeEN, 2011 a8 o o pKiin s A Joly 4 oS
(2E55) 29> ol 42 y90 Su o (olfin (uy Sila( oo (Bl 0ailS Clo (LS gymladzjge (sl yob (e gl slaer 50
lbosd 1 Cogis) Cuta 3395 il g WS o Sy O | Sl laaryge ;0 S iy i gde 4 (Sl
oz yge L1y k) cnl 4 j90 (I5lS ot oSl g0 S o Culin s 1 5l (55 ]y ad 50 (sdon ploxil s (09058
Santos et al, )us o 1, dlie baS o 0l wms o Gile 1) dlue & 315 eelpy w0ld gjle and
Conl (S B1S &S Al > SAGGA 4 cans wiysX! o) (2010.;Sepehri & Rahimi Moghadam, 2007
gy yob 4 Sl e a2 90 o peSlcunl Cuje bl iy Jooly 4 (UBCSGOE By )3 S il Selind ©jg0 &
B s ga8Me 00 43 jge pi sl &S Cusl 00l sl (Shg ophiiS ly clas @l L dasd )3 9390 |ya]
(Shil Haoj, 2004; sl s sanglej Logass 5 s S8 5 Jo> slapioss b 5 455 (ol jro & boyyo Jluws

a3 e L Ty 85 )b, adllas (gl (golusl (slopune Lislel ¥ USs Wang, 2000)

L )L-‘?; elon (ly (6l (s e o] ¥t S5

2 oloyer ©ygo a4 ladzjee Sl lasgerme 3903 (o g 4MS (g0 pj g ]y 50 whyeSl CUIS
il sloyg, 5l dlue Giliseo Vs e €8 oy lodys0 Lo o Jitie S el (o Sl e SIS ()
ool Wl slacudgiome o (3)5imy odidy s dlue ;5 bbo)S o alols plas) (ol SleMbl (90,8 e I ol &S
e gla Jao o il eud o S e bl 1) olCles zuyn 4 B b JU g9y 0 S8 e D g 3905 ool
& 445 L (Schluter et al., 2009)s)ls caiilej Pl > sl syiinw 2,5 ACS 12,631 ACO (sl oSl
P90 By Olgise 25 Cygpe d ]y (e 90 laial v )oSUl 13 3290 (yslsd Wb 0y VL 3 & Slrndys
2 Bazjyge &8 Jlais] @l o )ol (ol )3 & Conl K5 s ()90 laia] i w2)95Ul 53 Cunidg s 0uclB
K (sa2y90 93,5 (o0 Cpai ) ©)pgo & 9 Moo (5% )50 Elal s w2055 ) Cpmdy yueid 0asl8 oS (el ol
1S o bl i Jeinl &b L1 568 Soluan 3 ] clled deyles

33 Pheromone

34 Statistical

% positive feedback
% real time


http://en.wikipedia.org/wiki/Positive_feedback

WAY Sl / YY o)l / o Jlo — gtieo sy oMol 5T olSily Ll pole s0Siily staio Cy ppe dloro A

{arg max ., { {700 26w} if q<g,

J otherwise

(1) o5 5> tlef g0 8 e : 70

(LT(LU))ealld plsl 5o s 9o yoas 700 1)

D5 gy i T ecdled 3 K as 90 dluwg 4 a5 (Sao (slacld I (ol e gasxo :Sk(i)

(00> 0) 8 JymS 1y alof] (19058 (ooms Cpa] g0 3lel oS 0olitil 4y 45" (g el 201

(B> 0)aS o cymems ) ()] M s Capon] &S (g 2l o

[0,1] o3l; )5 (Bl (Bokai yuize o

(0 p < 1) cul iy 52 G0

L bl gomiins 4 bl 68 Qo jais b Cal (5glS blae (3 (o)l s Cuedl )S5L (o /;;pl)b
Onder Bozdogan & Efe, ).54s o0 031> cucnl (g 0,00 ) 39390 slaslys (slinl fpw 3 goxias 3 i (L597)
(2011

G, j)]“{ L T "

TG 0) it jes,(i)

TG 0f {T(l J)T

0 otherwise

AGE

o0 cdls pbl e aege ! (0 1)

(J edbd g cled o ploj el J oile
oeple Syl b Sinde dbibls ol erten Syide abibls Sy diejls 50 gla] plu w255l plsl gl
QLI b g 290 48)S jlai 5> adgl (g0)8 (g lde WS QL] W5 oo dy90 & (G pmne 2 (Sl D90 Jole (1908

(Huang & Lin, 2011) 53,5 .o 03933l 34390 y90,3 41 (19058 (¢l yuwmo 3
(i, NP =@, i) + Az, j) )

e = S AT
Oge R e g o Sl &S b 3 il 4l b3 (908 Gl (e Al ol 3 Y

D9)e0 Vb )8 &

595 4 0l 0ge 3 (F) abaly dlowg 4 )5 Cbl 1) 395 (sam dualio 2 j90 y0 S0l 1 dniygerd oo (Sl oy 4
.(Xiangyong et al, 2011; sepehri & rahimi moghadam, 2006)s>,5 . s,

(i, J) =@A-pl).7(i, j) + pl.7, (t)

(0P < 1) 9o domo syl 5516 pl

Casl (908 Sxe 5 (e ;S5 :1-pl

adgl 9o a7
Al andliS e ity 1) Jol5 )95 S o az j90 ooled a5 (o (508 gl (3,5 joy & 100908 (Sl Sy o)
(Neto & Filho, 2011)s,.5 oo bl cawl 03,8 (b 1)y 2 yike 45 g 43 90 Lawsos

z(i, j) =@A—pg).7(, j) + pg.Az(i, j) )



A% Sl Mg s =l alas il Jao 3 " ad gy sl 5" a 90 (SoS pren” o gy (2 dnlis

(=P = 1) g8 syml i 5)luly 5516 :pg
sl (g9 8 (gl 5 e Sl :1-pQ
(Lp)™ if (i, j) ebestschedule

. 4
0 otherwise «

Az(i, J)Z{

, . L
(@l ot olog) sl sla 1S5 ) s oloj g Bun @l Jlade s 9

Amdge Ui 1) (8 90 w61 )l glé B S

odal Gy il g2 TS TR NIy PN
A Gl ) g PPN
W)
ab
4
-«

(Sepehri & Rahimi Moghadam, 2007; Dorigo & Caro, 1999 ) ;5 se w53 &)l lé 2(8) o,les S

bl o cibanie by 5 e 3 VT il 59y (ogian sladzjge (30 )15 Jals adg) o> lude )

olej) Jles! (nyidar 2l onS €S (500 pdle & pdle S ) palst o0 85 el 1 Jlein] dpsloxe Y
4 GBS ) |y e (Sgae ot yge ol by &5 ol il sl oty Vool Jge )b dlsg 4 1) (158
090928 Oljee 3 (xl (Col e 0,5 Sy 48) Lipile aKpeile 51 e8> Jlaisl S o Ly (Bolai g ()05 )90
ogllan 0l 4 b s o 45 dmd e it (S0l e sl (LK) oS (oS0 o 5 (LK) oS 5y 39290
sl cpile 59y 58 B3I loj waSan b ply ()l ylade (s loj s 3 Jlie lgie & cand



WAY Sl / YY o)l / o Jlo — gtieo sy oMol 5T olSily Ll pole s0Siily staio Cy ppe dloro YA

Gl b al Slgi e (1909,8 Cumla bS5y (19098 Jlde e dcliypj cul by i0ige)8 Sy So Y
soate & (gag 8 ialEl 9 35 (o0 g A 2 Sl vy eSl @y 2)Sen S S ole i (9e9)8 LRl L
ol 5SS )3 odel Cowdy pune oy yiag Canlis )3l
Candy Slogln dunlio Jto (5 10 (slo colleb 5l () asgoome Jolds asliyy 5 ol i olsn e o0yg) Cony ¥
Gz b (sl 2,08 wre Ll O ol Jodo sl e (gotan w013 S (2l b o 50 b ol
e ol | g e ploj > B2 )90
Sboz ads gan plej 0 Bz s Camez b (giludinge 9,015 e Ll (V) 0yled Jg

&9 LXVPY Jl

OB 90 Camex b (il digy (B yme 5529 V)
e somiws ¢ MIN-MAX S It YAaA
ACO 5SA s oS YooV

e spmian g ACS s’ Sy Sl voof
ey Mmmz\;b il AR5 ol ve-0
MHD-ACS _é - o 5 Sl Yooy

09098 E9 Az (e onle 9 o VeeA

lolen dguto (slyr Capliio 3 oalizu! prle ¢ Sl Y..q
e sopmian 5l g ACO s s i 9 ooleS AN
L) Je 8V dulie ohlSen 5 J (A

Silea sloylol (s dislo) (sl Bl sl 5 55 Yo
S5y srygeg,d 3l oolinl Onbogs) Vel

* . . . . - e Sg . - vv 2 . .
e ey (o o) wlp cwl Gile de slddey (PSEe g F @ l So kS sy weby
Blo o bl o Lo 4l o 5olS (o iy (e &y 5y Ay 05 gl VRFY Lo 3 Syl
b 4 o5 Conl Slidly 53 (239 cdad silwaine plod b (ad (55 )a0l e Clsz 4 JonelS L ad gy 4l
Oialed S > Qs (alouiy cpl il e e (Alddia Gy (et @b S ) At b aeS e (38
O Oleiee bt (gilwasl y dliws 4 poslw lo 4wl B slayusio (g9, ddlreli £ 3l Codgame (golaxi (513505
olisl ol e 3y5 oy (ol clacudgize b g ol kbl 3 1y (45 cpyieS b S oy yider Mte) doess
D90 byrye o] litdio 5 (Jad (552)a0ky 4 culaid S plosl WLy (55, p oS ole
sy 9 dlge =¥

9 0290 s w98l 4 (Bolad (slnodly (SeMS” gy Su g )RS (o) S dlie polate 4 (gl
W28)5 )58 auglie 5)90 S5 o2

37 Linear Programming ( LP)
%8 George Dantzing



A

b W ox - gloj dltuws (il Jae " (S i) aabp 5 "800 (SIS wremn sl o) (LS Aulis

(LP);;]“} Sy aely
olai job 4y b ools

S pas 0,95
(ACS) 52 5o

OBgR hg) oF) oyled JSB

Ll 5l anslio

(oloj eadgase

b9 ,>

Ulsi g alidl>

SHp Sl J>

20,5 oo &)l ©yeo pi odly Jdow g 4 s
Jde cunl oas o3y lis S pl jo a8 jehailen gl g le; jd calaxie by dei 4 basye (V) oyleus S5
Oley 4 35,1 3g39 (silae slapuile Cllos ya > &5 .l Cllas L 9 oiylaw K ool ol albg Jas g5yl

w]uBLa.ml.D: ‘ )‘.)).»
Glasio Sl 15 {V)oled JS5
0=1 0=2 0=3 o=l
=1 m=1 m=1 m=1 m=1
i [mez] [me2] [me2] e
i—__‘]_:_é__i 'm=3 m:E m:S ...... m=3
L=k m= 1y m=n, m = ng e m =,

Siyaelp YW BY sla Jg0,8 .ail o Cpuiilo onimd lic M J>|)A oyl O ¢yl o.x;mbol.d;j\] Y Jiw »
R uLwJ I)Vg}fxwdoloy/w W) du.wyu.'a>

k

Minz =H1=C,__  +H2=* Z o

4

i=1

K 1 M
ZZ Z T:"m.v! Ll rjom - Cmi:.x =

=l e=lm=1

k 1 L)
Z Z Z Tiom T tiam — C;

=l e=lm=1

k-1 k& 1 Mg
IPIPP R

J=Eli=j+1e=1m=1

IPIPN KA

i =j+1e=1m=1

M(1—

djom :I

I

M(1—

ﬂr_,"om :I

= MY om)

M(1- ¥

DZ‘."!:I

P!

M

)

QRD)



WAY las / VY o)l / i Lo — i oy oMol 31T o8l Sl pols 0aSils inion o dlona AEX

ko1 mg
Z Z Z Tiom T tjom —4; = M [l - dJ'D-‘-“-}

J=le=lm=1

bebles sl ¢ Slles g laiz] sl :O

0 Sldas )0 b paile slaw i1 ¢ omdle (g laid] sles :M

Sl dae: M e glacows :H2 g HL

Slbes o3l 5] )8 sl oboj Coldes el 8 eyl el oy Cray
Digm- ] ) &9y p T edle buwg 0 Slles plovl floj Eigm I opdle 40 Sllas )5 j ) 395 ooyt Tram
DS o psl M ile by 0 Sldes )3 ) )0 d iy = 0.5 5 b0 e
D9y00 0 Sllas 5IM ilo & 315395 ) )5 GtV om = 0.0y yho piio 1 Vi1 om
S9)s0 0 Slles IM fuidlo s [ 5 5o f 8 mtVy om = 1
FRW-3) u,o)la...u Ja.w}» j )15 ‘bwl dl)-f ERWWIRWE L) OL”’} :_*111-
ool 0alS et (0 Slles o b puisle i) 1,5 Al Cglate sl See Sldas ja (3 b puile i &5 24 a8
Canbdlaes
S o3l plol oy ailey JBlas 4 Vidgd Gy i Oy 93 4 Bl o Ban (sale; dlue p3 . Bun b Y Jge3
9 Jgl Bam wsl ;5,5 (s H2 5l HL 0,51 snd atdy Bua ol o .o)l5 plas oyloj ggemme bk, JBlas a-Y
D9 0 0359l ped Bam AL ;5,5 JeHL JTH2 g ys 3]
&S o gasidie |y (Cman )8 o8] plosl ol a5 cnl ndgame :A Jge 4
wad o i 1 Gl )l SO ST bl loj oS sl (o390 A Jg0,8
Gl odds a8\ jai 3 pdle SO g9y p Golite o)l Jloy AW pae gl Codgize g cpl sl

,i'"' N5 )3‘39)'}' &S Canl bxe p oyl g 35 0 Ll VY Cudgdze 5 180 Ve Codgasre AL ¥ om

ol opl 9 398 (o0 518 VY Cudgize g 5 Ve Codgaze MBb W7 L, = 1519 398 e Oldes I T ydle o)l
Do 0 Slles MM uile d)ls J I 5 g5, oS canl e

J )5 48 59 00 el cudgizme pl S jpee i 4 ablos plod b, ya oS Lol I Iy codgioe VY Jge b
B9 4 (Gl 03] s Slles ) 8 Bllos 3yly s 1S 900 0 Slilas 51 e

O ]I sotim )l bawgs a5 Aj (loj ) )l bl jglaie 4 Codgie cpl . hgs Gloj Cudgizme )Y Jge b
ol 05 48,5 (a3 13335 o

ol 0ad 485 a3 )3 edle S (g5 2 Slles 253 )55 48 plol sl cadgicns cnl VY e 8

5 20 I (9o e doyd N (19008 BT ez yge Vev e Jold gl (nl 53 0ad elitul dx g0 e 5N
ol ¥ U o zuseo dlael woolaiol )50 S3las dlacl



Ak} Sl W5 @it —lej dls (gl Jao 3" (s g0) 4l " e 50 IS e sl 29 S dglio

OB 590 i v )9Sl g (a3 (655 40l dunlie o(V)oyled Jgi>

Jpame ile by ole by ol P Cadgimedlass p iShe ol 2 S olj Ole i 5
Sl (MS) iyl > (MS) b cppmeby (b cpyeby B ee pi el
k> OB 590 pitaw
5 v . . 2 WY W .
) v . \ 20 \ y % ]
) ¥ b v VE- 5 2 % %
U o
0 o q 0 V50 ¥ ¥ d ]
]
\e Y Y o Y¥- ¥ Y¥ ] O
Ve ¥ % Y ¥Y- Y\ Y\ % ]
Ve ¥ WY a ¥5. V¥ V¥ % %
U o
ye o T Y NG Y Y | ]
]
Voo Y. Ved¥e oo vy YYYV-. - oY a-y-f "

ol odel Canddy ) Lailgy 4y dngi LY S5 )3 Codgasme dlawi gty ol ,SD dlael
+ byl 5SS bl oy edma gl Cudgisee F L AT abol loj simdlis Cydgdote = Cydgdoee Sl
pa Codgimat | igpd oloj Cudgisme + I cudgasme + 7 ile o sy 1 il 99 S35 pie Cudgises
P oeile 22 b g 59y 2 Gl S lej o 299

|

Il —_ n s i [ nl < [ T . i [ nl nl [ I
dieisotome = il len *F allenle o Ol ooal + it nlan F oAl mle s aliletle o Ol pabo 3liey ¥
140 ) L 3 ) '} E i Al [

L=

(u;' - _L)) 324 _*I_'\_-l_'_.'.l_’-._:'._..- = ( 1 f_—la.- _*I_'d_'_'._r.:l..c ® 2 CJ.&.- _*I_'d_'_'._r.:l..c I | '_..__..’J..-b_?l&..- _*I_'d_'") b

Oyl A * 5 law 2w 3 e gl puisle Dl + * gl dlass

LP9 ACS L)°9) 9.) WL‘M W (\“) °)L°‘f’ J9J>

.oz . N . “ . AN
ol 83 18 il ¥ opgw v (0 g il Y opgo haw 5o (oiile A sl rla jo a5 cenl fpl pme 4y
Lt

A s

. f

RRUER

.Y

(AICRRNSR

. fY

W Jges

. ¥F

W Jges

. fo

V¥ Jger



WAY Sl / YY o)l / o Jlo — gtieo sy oMol 5T olSily Ll pole s0Siily staio Cy ppe dloro V&Y

s Syzoll > Blue Jo - Sluslro plogl loj 53 390 alabls poe> 9 b o9
LP L oy Ly s L LP 5l S ey LP U iy by s IR RN ACS
ACS U iy Ly LKL ACS jl jiy b ACS L iy byis oy i Lalad LP

ol 5 osliel b 0 8 ee wises piysS) aclys g ons U3 aed LINGO 5ol 5 lausss Llad (630 ol Jo
bl ol 5o 0VY L PENTIUM 4 asci &)y cg) 5 baskys 5 ool Jso ol ons atidg CH# s 4ol
sl 013 1] Lol

oy g @b Y
My sangle; Logase g sanglej simaliy ol 485 18wl s oljadyy o)l o (Blus ) (S
oS Slodgy by by Jl SewdS 2y iyl lagshy) Adlise 3bj pox p3 (ydle 5 Byl Sl b cilasio L >
9 uylew s 4 ol Canlus 4 angi b Jg 8,5 e )8 edlitul 3y90 W caule) dles I Blus gyl
Sy oilul gy a8 Bl J> (slp gy ol 5l edlatw] (Lcudgioe slaai 5 b psiio dlasws s b s @) b yiile
Cuol g g 6390 4y 4y ygyie cllad 5 oud Jlidl abadls oo ¢ o3l y loj ¢ Jdo slaudgazs dlawi bld jl il o
sebglor ge odlatul K)ls Pluwe £o5cnl Jor 13 (VL (2Uly & (B 90 wiw wi)sS Jro ()08 (sla g Sl
> 03 et nptelin 4 s Uy (o35) (B )90 miese piysSIl B9y & e 30 LS Y ) Joi> oS
ool lanio Sl Wy single )3 o Pluw
9 Sk lawg &S ko) AS e ,\..JL Iy P9y L)"‘ Sleslaiwl 36wl Gl o alie od pbul Gladss
ulf.ufumb ey dumbe S$ 5l 090 ilalad sl & 6)91 ro> lp &S (Sepehri & Jafari, 2004)&,0»
4 90 wiyeSl il CuiSogiome HBES el das b Pluse sl 45 Bdowy doeis ol 4 a3y @ladad
g bbSh o)l e 2 YU o > Jy dlioe S5 sl (23b) Jae Sl Jobs ate ool
s By 1y B g0 pimmmw winysX) (NEtO & Filho, 2011) g lé 4 5 4 (Yagmahan & Yenisey, 2010)
Ban L> Ojgo 4 Slae o slp g (Bpre 3k Shyliw 5 (redle la b ilate (S 2 W sgle) sl clie
a5 imoh ) dges leie a4 el odd 03> LS Waojes | sdm 3 ey ol g s eald led S oolil o 5l
e By laily 95 g 39,9 dlus Jo 3 (a0 plainl o) | sisiails (g 1y Ly siopteliny obg)
Gl 03,5
& By Wb dawg e Sl (g0 e wlyeSll Mo (U p3] agh g pol (agh &5 sk ples
23 Ogrdliee Plue g8 cnl (sl o ey 303 ply 53 wipsSl 098 abails () 9 3550 23V (oo (sgomiun
- o 4ol bl b Aoly8 pl g b o (a8 cailes pils dbasd les (b Cles Oi e Slea OJAT Cowddy b als o
Al ooty Ol op e Bk
Ao ol dnd slllune 2565 2 g (sainple Jldes & Slosdg (sady S8 pb L2l (dly WIg e Gidos (p] 4ons
Wle alie Jluo ;o ddin ST g ddin K> Pluw slp Wlg o B a0 i oo Bl eolatwl B i
as oS (loj )3 (924 po lp owiomen 2S5 )18 e3litul 5)50 Cilaxio Wi g (ol Wi (2 Mg sungle
JJ)S )‘)5 odliil dy90 J..ulyun Lbufl:9) duﬁu)] JW LSLQ’W o9 oslawl JJlB 9

Zbo-&



\EAN Sl W5 g —le A (gl Jua 3" (s 532 4l 5" 8 50 oIS i’ sl 39 (a5 dglio

1- Artigues, C., & Gendreau M., & Rousseau, L.M., Vergnaud A. (2009). Solving an
integrated employee timetabling and job-shop scheduling problem via hybrid branch-and-
bound. Computers & Operations Research, 36(8), 2330 — 2340.

2- Balseiro, S.R., & Loiseau, I., & Ramonet J. (2011). An Ant Colony algorithm hybridized
with insertion heuristics for the Time Dependent Vehicle Routing Problem with Time
Windows. Computers & Operations Research, 38(2), 954-966.

3- Brucker, P. (2007). Scheduling Algorithms, 15(1), Heidelberg.

4- Dannenbring, D. G. (1977). An evaluation of flowshop sequencing heuristics. Management
Science, 23(11), 1174-1182.

5- Dorigo, M., & Gambardella, L. M. (1997). Ant Colony System: A Cooperative Learning
Approach to the Traveling Salesman Problem. IEEE Transaction on Evolutionary
Computation, 1(1), 53-63.

6- Dorigo, M., & Di Caro, G. (1999). The ant colony optimization meta-heuristic. In D.Corne,
M. Dorigo, & F. Glover (Eds.), New ideas in optimization .London, UK: McGraw-Hill, 11-
32.

7- Ebadi, A., Moslehi, G. (2011). Mathematical models for preemptive shop scheduling
problems. Computers & Operations Research, 39(7), 1605-1614

8- Gicquel, C. & Hege, L. & Minoux, M., & van Canneyt W. (2012). A discrete time exact
solution approach for a complex hybrid flow-shop scheduling problem with limited-wait
constraints. Computers & Operations Research, 39629-636.

9- Gupta, J. N. D. (1971). An improved combinatorial algorithm for the flowshop scheduling
problem. Operations Research, 19, 1753-1758.

10- Huang, Y.M., & Lin J.C. (2010). A new bee colony optimization algorithm with idle-
time-based filtering scheme for open shop-scheduling problems. Expert Systems with
Applications, 38(5), 5438-5447.

11- Johnson, S. M. (1954). Optimal two- and three-stage production schedules with setup
times included. Naval Research Logistics Quarterly, 1(1), 61-68.

12- Leung, CW., & Wong T.N., & Mak K.L., & Fung R.Y.K. (2010). Integrated process
planning and scheduling by an agent-based ant colony optimization. Computers & Industrial
Engineering, 59(1), 166-180.

13- Lin, H. T., & Lee, H. T., & Pan, W.J. (2008). Heuristics for scheduling in a no-wait open
shop with movable dedicated machines. Int. J. Production Economics, 111, 368-377.

14- Mehregan MR. (2002). Performance evaluation of organizations using quantitative data
envelopment analysis. Tehran: Tehran University, 147-53.

15- Mohamadi, A., & Jamalnia, A. (2007). Ant colony and its application in preventive
maintainance. shahed university.

16- Momeni, M. (2011). New topic in operation research. Tehran. Tehran University.

17- Nasiri, F., & Ebrahimi, A. (2009). Evaluation of ant colony for solving defects and export
overruns. Twenty- fourth international conferences on electricity.

18- Neto, T. & Filho, G. (2011). An Ant Colony Optimization approach to a permutational
flow shop scheduling problem with outsourcing allowed. Computers & Operations Research,
38(9), 1-19.

19- Onder Bozdogan, A., & Efe, M. (2011). Improved assignment with ant colony
optimization for multi-target tracking. Expert Systems with Applications, 38(8), 9172-9178.
20- Pinedo, M. (2005). Planning and Scheduling in Manufacturing and Services .Springer,
5(1), 10-17.

21- Pinedo, M. (2009). Planning and Scheduling in Manufacturing and Services Second
Edition. Springer, New York, Verlag.



WAY oy / VY o )lod / wiin Jlo — gt sl oMol 15T oKzl sl pole Sl inio Ca proto dlixa \k%3

22- Santos, L., & Coutinho-Rodrigues, J. (2010) .Current J.R. An improved ant colony
optimization based algorithm for the capacitated arc routing problem. Transportation
Research Part, 44(4), 246-266.

23- Schluter, M., & Egea, J.A., & Banga, J.R. (2009). Extended ant colony optimization for
non-convex mixed integer nonlinear programming. Computers & Operations Research, 36(7),
2217 — 2229.

24- Sepehri, M.M., & Rahimi moghadam, M. (2007). Ant colony and its application. farhang
menhaj puplication.Tarbiyat modares university.

25- Shil, H. Z., & XuG, J. (2004) .Ant Colony Optimization Algorithm with Random
Perturbation behavior to the Problem of Optimal Unit Commitment with Probabilistic
Spinning Reserve Determination. Elsevier Electric, Power Systems Research. 69, 295-303.
26- Wang, Y., & Xie, J. (2000).Ant Colony Optimization for Multicast Routing. The 2000
IEEE Asian Pacific Conference on Circuits and Systems, IEEE Apcc as 2000, 54-57.

27- Widmer, M., & Hertz, A. (1989). A new heuristic method for the flowshop sequencing
problem. European Journal of Operational Research, 41(2), 186-193.

28- Xiangyong Li, M.F., & Baki, Y.P. (2011). Flow shop scheduling to minimize the total
completion time with a permanently present operator: Models and ant colony optimization
metaheuristic. Computers & Operations Research 38(1), 152-164.

29- Xing, L.N, & Chen, Y.W., & Wang, P. & Zhao, Q.S., & Xiong, J. A. (2010). Knowledge-
Based Ant Colony Optimization for Flexible Job Shop Scheduling Problems. Applied Soft
Computing, 10(3), 888-896.

30- Yagmahan, B., & Mutlu, Y. M. (2010). A multi-objective ant colony system algorithm
for flow shop scheduling problem. Expert Systems with Applications 37(2), 1361-1368.



