[ Downloaded from ijiepm.iust.ac.ir on 2025-07-17 ]

V) 91 Sl gm0 § Q) i gl (gad )yt

—— s 1) g S—"ITy) § VN 2 g WY
e YFY-YYP dmivo

ISSN: 2008-4870 http://l JIEPM .iust.ac.ir/

bgs Jobo Sl allune Jor (g2 oy lonil s 551 gty

7oL dag 9 SIS (GLT s (gt ¢ S Jloxr

oS
Wi ol 5 ol ok a5 s S b 3 4l ye ciate 3 sl Joker oSS
Sloan 3o ggome 53,5 aimeS Sua b by Jobo oS5 s (a3 syl (2l Joto
ales 009 Slabezaix b Lo a4y 06d oo a3l)l Jolo sazme 20,5l 5 Jolw o ol
iy oy o apr s IS ot Sy ol e (slaad 5 Jsho oS85
Syt (215 Gl jelate ay .l ool ools drwgi Hlais jee Jlee J= Gl )b lrasl
5 S, e ol ogms e ol Jolss &l s ] el 0o Slon) Sl il g, 0

3 eslital it oL S ) s et ady slaslr ool og o s llste Jolye
Sl ] 5] S Sl ml wbl s blsr £55 Ll jskite 4 of5] Sou b psgie
4 S g oogy Do 1y S5 olal 5o Ly Jobo JoSits Pluwe o colblB adlingpy o565l
b ooat ail)) slopi, o8 oLl conl (g it LS sl ol ooyl il b,

S5y G s SR Jlg cel 48T 1E aiulie 550 5 oad (glwancd ST w55l

Gols wlols

(ol 358 slapiac
by Jolo S Wl
(5 )58 Lol 5!
Syl lmsil s

s o b |y 4Bl gagy S Lona]

w5 ol Dlebad sl adg g0 1N 02000 00 (U5
Gadiws Olalad laoslgils )0 Lyl (g9, 0ol ploxil Wlles
(o) baprle 5l (o295 «labad jloslgls 52 (sl 5 wigd oo
4 S (Johoo ag Glaptans S ge g oo 00ld arass
Sy dobe o e Sgem (oddss Byl slagiann
8@ e (s b o5 gt ) plaie )

22biss G s
Srotelip 0)950 SG LByo o Jolo g5 (b slaoget el
laosls a5 598 oo (558 bty cnl 5o WS oo B 0 )
ol (g pya0liy 0590 Job 0 adel e g Lol auile dllucs
Y game joo 45,2 (ud yeS L aS el Jb o cpl ol
@ odsi Glie 4l )0 5 LW wyar DY game @l (lej
Slapias ;5 Gile IVY] 005 0 st Jlzs polas b
swoin B oz ads GV sl sk oy
"S2sS sleoygs 4 syaalin G Cl o3Y cnlpln 5 S
S0 305 ol 393 4y (atie oy Gl 9 LW L 65
o 529 bgy bz b by g bl b (Jauld iy

“ Dynamic environment

doddo )
Ailgi oo adg L g &S adgr a5 el sols las 4y o
gl adgi > g ogdle as il LS"J'JS" slasls 69§.>cub
&) slp e 55 LS g5 5 (b o e wels
adg Bas 4 gl 5 oy Bl slapinan OIS
S sl oleie 4 (CM) ¥ Joke adgicgsiin oY gasme ogal
cole 0wl sn3F By (CT) 255 655)55
L oas ogd oo ol sody aands SO lae 4 GT 5l (gudys
51 laad o0lgils o LT (gunaiws g Dlakad aslis Pyoie i
olaSl gads glaasly o alie DYgaze oy sLlse

QYN i Jguog g yG

AIYIV i i o ,b

s ige 05, sl Sl Jlas 353 rallin Jyhumo oukinny oi*
j-arkat@UOK.aC.ir yliws ) olKails ¢ pwdige 00Siiils

dign byl calid IS 090 wisgel (uils (IS OUT e (50
mehdi.hossienabadi @uok.ac.i ;iws 5 olKisls (xbio

ol gl guige ol (colid)l5 0y90 agal il o5 ol damg
vahid.naseri@uok.ac.ir ,lus 5

2 Celular manufacturing
% Group technology


mailto:j.arkat@uok.ac.ir��
mailto:�
mailto:
https://ijiepm.iust.ac.ir/article-1-731-en.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-17 ]

YWY srolag g Glald obT (s gt Sl Jlozr

Loy Jober S s Jor (12 Samiy i Lol oy 9501 gt

5 S wlodgai Jo Al Lulph 3 fsran mas
S5 slp 1) lojlme wiz s3yaaby Jao Y] o ple
(SCY'ousS1y, sominz wi)sSl 5l 5 wlosgas @)l gy Jobo
Siloo,S ool o1 o sy

il Gan by agogs s ool Jae G allie ol 5
@Sl 5 (Jolwirn olmlr sladnie geeme 08
) gy bl 5 Jsbo oSt e sl oo sams
e S Ly Joho St s o5 lril 51 2
oo &l Jow Jo yolate 4 IY] cnl Pesen Slabesainls
R g e P PO LW [ JPCUA S [ V|
e sl jehaie 4 DVF] el sus oslizul (GEM)
ol el oad Jlasl T o Sdlol wad @l sSl
Ulye 5o Syl lSe DRl oy 43 i ol oSl
5 e 9 35T Sl s paaie 5l oslinal oy 58Ul Jlgze
il e b glad l ) 0 ead wdy el Ao
4 o 5 0,0 1) Sy olal o Ly Johe Sis Bl >
pipsNl Grizren g Somyllndil o oSl o bl ass
ol Joy53 Sy 2L el (gleans SE
i )0 e el 00 a3l 550 s i ol Lzl
o ol o )l Ly bl o Jho JSES Jae cpg
dlae o ogm g o lalinl Sou )l il (39, g 250
5 48,8 Djge Dl ooz it jo Sl odd ools ok
i o Slhslre b ilodds b yme 4Bl Sgngy oS
RENCE PR S

by Jobw JuSid (8L Joo Y

Ly Jsbo JoSts b (sl (230, Jots @l & 250 ol )9
005 4SSy A Joe cpl Bas gl ogd e aisley,
Sazme @o)liBle 5 sl abmlr gleanie gsexs
3 s sy i Ky eile 2 51 55gm iy sk
lopeile (285 )18 lp s3gamme Sudil 093 o 50 ol
Al anils 0ezg Wb Jokw o 0 ile SO Plas g 0k
Joe olpen @ onls a3 S5 4 sleoled g bl acgomme
im0

o e

L pisle ol N g M

S yaaliys 0,90 Ll h

b sl ail :C

® Bajestani

7 Scatter Search

8 NP-hard

% Grenade Explosion Method

250 e Gl g Lol Lgy Layl s o a5 cl S5 4y 03y
[f]w (5v.!a$ 9 QBLM 0,99

Sl 090 Job o Lo g9 5 jlade jo a5 Sl b
s pley & Sy 51wl sadsi slashe @, 0 D50
Stelip o)9d 5o 5 sl atge (b aigd Gy ye o)lgo
Lngo)ﬁ‘) Lg‘)" Lolss &5.) 9 )‘J.M B ul),u.p 39 l) S QSAA
P L sraely wl 350 (Hhb S @l il el S0
Wwsgry Slyss (5285 a5 10 b g baojso ans sl by Jsbo
Sl jo Ol s (g yaelip sloo,gs Job jo wols plexil Lolss
WJobo 93 0 99290 Slagtle Jobs Jold Wil oo laJslos
Lz b S B (Jolo S Gedle sz b Sy (05 il
"ok 0950 (M slagile e i b Jobo SO 5l il
Al & oglite oo g, b o5 Sliiss 51 S p il s
oo &l 2ol oo Jo 0 g wlaisls  Lgy Jsbo JuSias
2 T 4 wiles,S solaiul oglae Jo slapn,eS
© ) mems sae b ol Jow do] oKes 5 slio
Gl o Ol s LW Slpsd p e Gln Ly Ll
=55 sl Sl ead il Joe Jo jslate 4 g wledges
Skl a5 MFA)Y Gl lade bl ol
ilodgad oolaiuwl ooy Golwacs

o slr sl ez ey [Pl iSen 5 T onSul
e 5 Lol Ol 5188 Sl 50 b Jobe JuSas alls
aob 5l eoliial U IV] (L) Ken 5 olio Silosges ail)| ol
55 allas & bypye oo sae (2l Joo 536 s,
g pade (Jg5 il S o (oabad il 5 Lgy (anmee o1, Jobo
Wl Slp |y Pmmo sae s o lasais Jaw JA] o) Ko
-t Sl 02 )5S 5l g wles ST (e Ligy sk JoSts
9 f:dia QS}’ ...\J‘oo}o.‘a oolaiwl UT J,> )9Jé.;n A ol LS)L“’
L D] Tl Sl g ous @l Jow Al o Sen
o8l coad (ilwaned Skl b (oS8 slagit Sl
S an g alos,S o (TS) “aeginn (saomim o5l 5 Satsy
oyos)l a5 Wleols olas @l g asle ool b anslie
mcilie glaclsz (Jae onl J sly oads silwans Sul
WS o 35 1) 6

2 U1 Ly Jske JSas Jow IV Slis 5 obT 00 (soinn
e slooyes sl piie sladsle Sl (285 L
LngAS..\.M: l; |) 4.109.1}4 JJ.A B ool 4.\.»9; ‘Lgﬁ)ub))

! Mean Field Annealing
2 Smulated Annealing

3 Askin

4 Mungwattana

® Tabu search

¥ ooslods Y e — ¥ ol gl S pote g @lo (i (Mol o & 5


https://ijiepm.iust.ac.ir/article-1-731-en.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-17 ]

1ol aa>g 3 Sld (GObT (> (Gt (5l Jlor

Loy Jobu oSt s Jo (gl Somi ) ylomiil oy 550 09000 YYA

min Z i chdmn fmnh I:)mnch

H M-1
h=1 m=1n=m+1lc=1
L ©®)

ol piY ad glgie st e Jlesl jghaie
Aigd 03938l Jaw 4y b (V) 5 (F) s slocgsgas

Poch = Zoen — £

mn

vm,n,c,h *)

nch

Quer = Zen = Zine(neny vm,n,c,h<H ()
Wz glacodgaze (0538 5 Jao ol 5l e 2lple
g Slo valys (Jb s (09390 Djge @ Glizmes Joo

L Gjlaie @S 5 a3ls slagn,ofl bug | ol Gl

Dgad Jo et hsleds 52 555!

Sl (LalSS slag ;551 o pva 5l (o S )b lomil o,
oad e Yool Jlo o DF] ol es 5 6,0l awg oS
by g Syl loriil oamlive 51w ,sSI oyl ohol oyl o]
b iS5 o ol a8 ol o] 5l ot canice gla 255
G laae ki Ol Coenl 4 axgi b ahii e 0 09,8
S o Syl |, paseiie

abhii o 155 a5 cwl ol 5l S G 55, n polie
Qlia ¢yl 6&@‘? NN 6‘)% W IPRW | 39,9 ‘_gJJwL.a
o Bl S 5 e e w5l s Sl b
Iy oo yins slad la iS5 4 sgi oo el Le ob; polie
)oudﬁﬁdap@waeﬁﬁoL&ajww
@ Slde Wilopn extua 4 SmL 1 S Sep Jelsd
P2 Bae mlb Saisly lade ply ey, 68 ol o oaids sloml
D9 s

g7 0ans oL S i 358 SIS Snbsa w8 cal
Jowe) Uooly ,a Wy ail oo Al slopicte & (23 lade
olasws b ply gom Gl oS cul glopy (Sl 0g,8
Cosdge X oS 590 50 Blogl opl b .ol alliss slo oo
olST ol S )b Sl

X={X}, i=1...,D »

Jates slo e olaws b ply g Lad o lgxe 4 D )] jo a8
g oo iy a3 allise

o sloyiol

Noyss ;0N g M slacile oo by Jlade s Foy
N s M sloseile oo Jsboins olbelz aused
M eile Jobo o S is 43050,

b Jskos slass : C

b peisle slaws : M

L@o)jo Slows H

oo o b s 251 UB

9V Al onS B C ok s hops o m sl 51 Lo

W I )g‘ﬁ O ygo uglf.;)o

H M1 M C

min ZZ z zdmn fmnh chh(l_ chh)

h=1 m=ln=m+lc=1

H-1M C M
+ Zzz5m chh (1_ ch(h+1))
h=1m=1c=1
Subject to:
M
1<>7,.,,<UB ve,h ™
m=1
c
szch = 1 vm’ h: c )
=1
Z.s<{0l Vvmch )

Esozme 53,5 Jlas Jlos 4 () aolee) 358 Jow Gua &l
Jobo dazme (20)Sle y Joluim olbul> slaan e
Ldsbes o Gome Olz Hlade ulol el cnl jo il o
Orle (e i alje g plralr slg o abse )90 58 50
T P S N S NN
5 w0 ol 1) Joho o bl Cosgaze (V) Cudgaca
O 0395 2 50 Jobe o slagetle slass & Col (e (po
0,90y ;0 45 amd o Hlis (T) Cudgazme 09 aaly> UB 5 )
SR (s Cudgdzma (]l ey sae K dle o

ol alls 9990 Joe S Hlais 90 e a5 !
Sle gl oa sad Wl Jao gl 3 s«
Sle sl w5 By ole Bas b 57, (1-7,,)

mn
Saa ol ogd e eols 8 Pmch <ybe Z (- ch(h+1))
23,5 o a8l Jowe

¥ ooslods Y e — ¥ ol gl S pote g @lo (i (Mol o & 5


https://ijiepm.iust.ac.ir/article-1-731-en.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-17 ]

T ol sy g Glld GOl e it (! Jlor

Loy Jober S s Jor (12 Samiy i Lol oy 9501 gt

oae duw 3l Giw b (Olez 31,90 ;2 40 odd adgl i b

il

Sy 2 % (e cnlio slagy o adgi F-Y
Sl o Jg= o o Ny slass a0 (V) ala 51 ooliceal L
lo iS5 slaws Ny ogd co ags la 15 5 (5,518 jslate @

ool 0255800 sl el 51 (G g 0050 Smi U 50

X)=X+son(r)|r]’L, j=1...,N, oY)

My Sou )b ol Xoapl | (255 298 ol ‘X; B9 akl) )0
w [V O] coleSy ms ) Bolas yeb 4 a5 cl s lade
oS Ngd OBl sligS 4wl iS5 e ] ge caws
5 1 sk cub b Casgame 5 sog i lad 3l
@b oS I8l slad i g)ls (o255 ST anles olel
SBndy lp &S 6500 byb gt Jite Olex slad Sl
Glalols oS b il 51 a8 sl ol 3,0 Sz iS5 e
@l S polie (O )) alaly o sl aslb R Gl J8los
) oads pombie Su)b S glad §38 (e I P
slolad g ozt cobi Pl o5 polie 5 wiS o o0l 3
g Sl 10555 5 Glofng Cosl SIP el )l oot 05d o 5590
QA bl ool g 08 V-0 w0 ol Al agy )b
P Nlgge S S o aS C8 S xS iz Gleige (V)) abad

D9 00 yiwS A 2 4O 2L Job 4 olas
LS oo )8 Suod slas jl z s olad 0 oS Sl 255
Jae S slas J=ls a0 (\Y) 5 OVY) Lulg, ;I oolazul

Hoglh 50

- X] av)
1Yl

B/ =r/x(Bj-X)+X, j=L1..,N, (M

2 X slhaase laie 525,50 Y] OV 5 0Y) Lls,
oS ol g e i T 5 Sl IS0 Xl o Sl a0n
oo o [V ] o5l jo e gst wse 5l Bolas & g0
5 Sl (Sad glad g0 a5l IS5 was 1S B;’ Y

255 o0 5l,8 oolainl 5,50 XJ’ s«

Slgz dgue ¥-F
Ny (o) So,6 2 Loy oud oy (slagiS 5 olass &
S92y sdm 1SS 0 Sl 398 Gl lp lwals e
58S e I 2S5 e Ol 45T S ,o il sl
JUsl Jlaisyge 255 (B 4 Sl il e Sl

Olyie Cot (s yell i gy onl paie slaowl I (S
e o bl ol iy sl (R) boanlad 55008 gles
sles a5 wa el ojla] (LS, L S ) sules a5
5 1B Ol 4 S (e gl SOl 55 laosiyles
Sz ol wijls 18 Olsz (glad jo eanlel wiz a5 S
cos 1) Olyz slad S leanles a5 sgi oo el R sl
looanles & R 58z polia Bk 5l aims I3 b
g Sl nl )3 g wesoe | Sy @ Gl Ko ol

S8 (0 ool JSzsS (plad o

Slez i los ¥

b glad o Jooly e GEM (on,oSl jo oSl @ azg b
Al slajsie Jlade wigd oo ools plas [V O] Lulde o
MXH sloss a5 Sl 2 058 o Guans b Jskes dlaas ulul 5
ol bopile sloas M g o 90 slaws H 1 jo a5 o )ls e
oaolis b yiie ke polae il aiils 429 Jslo g 3]
Sl ,18 Y Jekw o ‘ra|h 0,59 ;o pIM ils a5 35 d2lgs (]
3 omile a5 Cnl pl sanmo il de ke Cude polie g
el sl sk 51 aif emt 4 3)s 3 Y sk
aw ay [V O] o5l olKT sl ous 4 i o bageile
Ll (3520 i f 4 Coond 12 g 09D o0 el o
L Slez Gialed og2u pj )lop 09r walys abgyye Joho o)led
Qo e oyl

z=[z|..2,...| Z,] @

3o 1y pamass 4 cal (g)lo  0e> Llh 5l G o 398 Hlop 0
:MQL_;G QL.»J ’a‘h 0,99

Zo=[Xpn o Xon oo Xym] D)

G5, 8 ol oS [y o] O Sl (g0 Xirh 399 Jlop o
’*‘SG“ML“JBL“}‘@Ph%B*")M)mML"

adgl glools udgi Y-Y
59 Bolal O yge 4 S Ng slass cadgl slaclsz adei (gl
G 5l S e sk a dgdee 3 gam N lad
5 Syl olaws Ny sl ansls alols R ojlail 4y sl
b adsl glaclsr wds jo el sl oyl bl (S
Sl laz yo cplpls ol MXH Las an a5 0405 <o
oS el ol Caenl Bl aSS ail oo [F) O] o sae MXH
50 ST b jsb 4 058 Caley Wb b sle Cud)b Cosgane
o dlael slaer sl aily S92 g piile aw ud b L Jol

¥ ooslods Y e — ¥ ol gl S pote g @lo (i (Mol o & 5


https://ijiepm.iust.ac.ir/article-1-731-en.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-17 ]

S0l a3 9 S5 (GOLT (> (G (U5l Jloxr

bsy Jobw Jusis dlue Jo (gl Somi ) jloniil oy yo8l 0gmee YY

Wby gly a5 6,50 byi adlbe L)l ol islas
miyesdl szl by yiSlas i )3 ks o g se i el
odd 418 ¥ oy 4380 08 oad 3l)l el yo a5 il e

Soxi )b loxdil o 5951 S 9t ¥
ol s lalaraizl Blos g5 51 Jobo oSty allc
Wb ogdie oyp by dlpd 5o alles ol a5 alSie [VY]
W oyS )18 92 g Con 350 loo i Loy Slor L2
Lol ol Pla Jlws ool &) 020,68l jo laslg> gg05
2 S gy @ Gdal (a5 bl jshie 4 (Slogl )l
el 0s5,5 Jlae) Sz b o] b,

w6 5o 2ol 5l cro3ilgr @b 31 oalisiw! F-)
Sl e a>pe o 0 wojlailiel GEM g, oS o
Sl Sm )b e g A5 5 e e alie bl
SO G Qe & (Gige 0 &S (e (n O5biee
OS5 ol e a Syl wasl e Sl e e
e ) Ioazme Syl Sjge cnl e 5o 5 Wb JU)

205 (o0 priie o Ju al> 5
sboals 513 ean s bislsr o sia g9 bl sl
Lodas e ol @idbog o080l 50 (e g
b S0l a5 (poe (o 955 (o0 g0 (o @ 51 ool
e desle (VA) abal, 5l a5 (g laie b il Jlazs!

by JUES (e (IS 51 oy Sl @ Wil o

AF
Pr=exp(——) QYY)
T
5 OSF it SHilp om sl AF (58 abal, o
o Bl o)l S5 (b s lej 950 4 (To) 4yl laie S
J3 1SS ok 5l sae e Dyge 4 Wlg g malS pl by

sl

ol3T S )b 31 sl .F-¥
OSon oS laldd goina 5 laols> g9 Bl jolaie @
ST S5l st olidle by slo,lriil D 5 o
Polal Sypo 4 S 58 )0 45 O jge n e ol
Sriie g A3 oo LB Buas 000 1) Clex glad 1 slakais
SlSS 035 oo Sglite Ml placls> 4 e 5 3580
Ol dgdse w8 S A o ol Smi il 550 50 S Jienl >
Sx,b opl gl S bl Ry alols cosgame a5 ol

Dl sod yglaie

Soyl ($95 O 5l (A5 5 e (B azliz g b
Wl go (Bb e Hlas ;o am J1ST 50 S Uil i

& yiolyly (Sl 595 4 .¥-0

P el io)S (Sloyie,m S5 50 50wl o5l sl 2l )y
HU Sler lad o b Sy (ol (s e g5, 2 &S
g o Slwyi,ds i (VF) abaly sloolatnl b o jls e

_ log(R/L,)
p_max{l, D Iog(W) } Qhp)!

o0 o adgr iS5 aS el o] Jlast WV F) alail) o
YR CIE N A EPYNCOPRVT] DRPIL

polde 5l Clgm slad semmins jo Slles iolidl jelaie 4y
g5k 4 g 09 o oolitl (Rinitial) o5l €9, 50 Re 555
Sl onl jladie 515950 a4 sla ) S5 0 558 (g9
B9 o oolainl (V0) alay, R oeolS gly e so Al

_ |:\|)nitial

R= (K/IN) 05
(Ra)

o, S5 S olaws IN g ed 1S5 o,les K .(\0) akl, s
2 9 d9sn il 2,68 £9,8 50 5 Reg Jlade ol e
e sl 3l ol o580 sl Jobo
Sl Le Jlade zals gl o(VF) alal, 5l wlie glassS @
o Le Slade umlf D o solawl (Linitial) adgl lade
Sz S S5 oS 0ebie el SLL 5 Sl la)lSS
s alonl Sou )b Jlg> j0 9 jiis <80 Ll Lad

L :(Linitial )V(R)Ha O<v<1 %)

e
50 Ulgs Gl jslate 4y a5 conl ol oaims lis (V) alal,
J.:bso u,..:blf R( )‘\ );MT Le s;‘;l? slas & T
SasnlboS (2,8 i ppssdl Jsbo 0 1,V jlade ls oo

PCTRVS | R W RPE SRR KUV SCOX P VIS SERSRY PRNE Vi
Sl oo Sy je,d i alaly sloslatwl LV lade

k
v=v__ —| — (V. —V_ ay)
max (IN]( max mln)

b 058 bl o 0,58l sloielyl 51 S Vimin 9 Vimax
D g0 0310 Z B Sy o el o)

WPV Y BOWIR S
olaws iSTas uoren g LSS olasy 5l colaiwl @ azgs L
@ ) By Loyl gl (o ead wll Ll 0 bl SS

¥ ooslods Y e — ¥ ol gl S pote g @lo (i (Mol o & 5


https://ijiepm.iust.ac.ir/article-1-731-en.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-17 ]

AR 1ol a3 3 Gl5d GObT s (i (5l Jlor Loy Jobus St s Jo (gl iy Lol oy y9501 S gade

b 4 oyes Job o bopile olbul> ause o [Yea-] S SBOlg Mol 09z )S s F-Y
wloas Sl [Ve -] o3l 51 dolas 3 oits slacSou b 2ol (sl aitwl GEM 2,681 5o

Sl dshe 59 pln opdle Cia B ke ln adobe slass Sl olos 45 &g s 898 e oaliial (VY) 5 (1Y) Lals,
ez Ry edle V7 (sl 5 Jobo s 2l Bl VT B Ct el 2S5 lizl sae 0pSin p et sl (S5
Apoldde el ol ek ads Gl s el g o0
JOMPRVER SRS [1+ “%] @ s oled (69008 b S35 el QI ol el

a5 1S5 ol a5 sl Dy 5O Ogl oo Su,U

Sl 90590 50 iy Plaws 51 caws sl boyso slass yuizen S ‘) oo r\i-w-‘“ ‘ 57‘) r\b\)] 7 ‘ i
& waA & .. < - «) o 23 ¢ &Q 5 . " ‘. - A-; D 5 - ¢ O\) w ) : xS
g o sl o0 45,T L o 0)90 ez ply Slee ile Lﬁ’“‘ - )‘ f’f‘ﬂ‘ fu )‘ SO . 545 k T’”"
5 0 o MATLAB ljsle 5 51 ol L ot 4]l o2 653 e Sl oS e lolyT E55 GRS 4 45 el 00t

S Folo lasls> alKinss:
@ axg b ool ond |al F agiy cakd Seasls o Lawgs & SrSokr sl pllinsy)

Az olal o pladlie by ol aT 8 os poles

55 byl slp sSUsS polie 5 oad (>l sk e b g o lslone g3 0
Sloods J"‘..L"ji Shes Ol alogg aend g 0 bl GEM o2 6301 b5 j5kaie 4
Ll sl 4 o wnsgm ol 1, by slia | Jpar sy 35 ol 35k ailie s by ok JoS5 e o 5

|y oShee ey <idl, 39 5 0 lin] GEM (slagis oS! 52 5 Kloads sl Bolal &jgo 4y (95065 ol b Jls VT

el o3b L59°L'4’ b @ L:aof,.;bl.o O ubP o Jle Q%I 5SS

AiBlOgue 9 O luilinwl (59 99 (5l oul axd )5 Hlai )0 (b Yol )y prolio ) Jgur

Tk To Tw  Mmin Mua  IN Rrg  Rinitia Liniia  Ng Ng

- - R Y\ <IN Voo Be- \ Ve f. 4 s, laitwl GEM

Tk_1~/‘\(§ Voo Y iy <IN Voo e \ \. s \ . ubawGEM
39 31 o 5 ool o 48,5 185 o sl 3 35 el sl o L ot s sl Jlin 51 S 5o o oot Sl
ol Sl ol Cowd 4 gl? R 9 00 é.la_e aoliy el O S50 B 5 g odd o b od cond 43|)| sl g, )‘| Y
\ J3A> B 6‘°)9‘> 9o J;LAAAA 6‘]1 OAAT Cewd L @L_’ oW el o0l w |).>‘ uLA) ‘Ia.u.:}:.o 9 XV é)‘}: u»..iat.n ‘u|5>
J3dle 5 sl yo a8 Blaw (Jgaz pl jo loads esls oylis Sl o g, CatnS g oads &l Jow Como o jslaie @
0 x e b al caws g Ole> 4 ol anusles Lingo Lingo ,l33le 5 lawsi Lgy Jolow JuSCis als > Jowe oo
leads uaM u‘y )‘..\.ﬁ.a GYL’ J> UL") )..SL)..> el 00l J> 45‘°)5‘>5° J.‘aL...A 6‘)‘. A doens

$10595 90 Fluwo 51y ool Comwd s gl duwlio .Y Jou

aidly Sguge GEM 3wt GEM Lingo

buwgio gloj - O bgio glog - e ol - e,‘u..z
@ T R S S
Y/A YTy YTy Vo YTy YTy \ YEV* ¥ \
AN YYA YYA VIA YYA YYA s YYA® 4 Y
AN Yyan Yyay A¥ YYaa Yyan Y. Yyay” A Y
\li4 YYOA Yyov VY YYZA YYov \ARKS yyay ). ¥
YIY fa3A 470 \RIAs b-Y0 FaAY \ARKS by VY N
WY Yyo¥ YYFY ARYN YYAN YYQY AARES yyag 'Y 4
\Aiid a4y AAAF Y. AqA- AAAT \ARKS V-FVY \& \
Sl cels g0 5l Gu a5 il Slacle 51 gy o)l Slaz a5 cass e aw ljl 4y 058 oo alaxde a5 45len
a polas a5 cwl S5 LL Wlodw! Cews 4 Lingo S58le 5 6,5 oy 65 sl odal Cews 4 Jow J> 5l sl angs
b f sloJlio slpLingo 158l o5 bwg Jaw Jo 5l edel cows Wlasl Caws dige Slgz a4 calo lagle; Ho 5 0uls Al
&l agy Olgz gl Vb oo SO Ll g ainnd ag polde Y 65l Gl g, 5l el Cawd 4 lacly> o Jlie pluw ly

¥ ooslods Y e — ¥ ol gl S pote g @lo (i (Mol o & 5


https://ijiepm.iust.ac.ir/article-1-731-en.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-17 ]

1ol aa>g 3 Sld (GObT (> (Gt (5l Jlor

Loy Jobu St Wl Jo (gl Ko ) jlondil oty 9501 09me YYY

Lol 03 e o lailiwl by, 3l el Caws 4 sla ol
Sl a8l w8 5l ool coss @ Sz (g izpen
dnlio jo ol o laslinl o oS polie 51 gy by Jlie iy
@ Clsz e Gezed 5 Ol (xSl 53 SA s, L
Rodle S)ls (argt BB (555 n ailiosun By 5l esel cews
eSSl ol @l laei, Sl Slale Gloy o]
Jobor S5 dlae Sozy & 4295 b ol SA (2,501
w8l Sgng 4 g o Jailin] o, il w501 50 o gy
ool ol cpl e wils Lol ey 5 51 comslio S o]
2l b ol b sl Sy il g, 5o ool Sliloe
O sl i) S slal b glaJlie (gl a5 sl o 51 Sl
b Ll oo (5,8 sl ooy e ailind wi o8Il (A 4 A Y
& Cad bl 39 pte)sSl (sl ey Wlae olasl 238
ol |y g pSain mals sluliel an,oS el ol

DS (0

0ol &Ll slapy oSl 2Ll 58S (L))l Hokaie 4 S oo
(BA) oud g3kt Sbil 02,58 L Lo 981 cnl o Sas
)90 oad (giluarcd Kbl 068 ool oud anglio 3
[A] x> 55 oad @l bg, oolul p alie ol o coliul
Ol sl jalaie 4y a5 Cawl S5 @ p3Y ol ouls b
JRYIPCR I L) I ORI U IFC IR 3 | JOUES U -8
sokate 4wl ol ooy Bus b aubre 5 Clgx LSl
Syl il woad ilwans Skl slapi 5K anslie
ouls oolaiwl (gloygo ez sloJlo 5l caBlioggs ¢ o lastinl
Y Jgaz 50 loyss slaz Jlue slp ool cuws 4 gl .l

Sl 00l ool las
sl le o 95800 ala>de ¥ g ¥ Joloor anslia b
2 Y 9V sl e slp aboggs pi,s8l ) sonl Cuss @
ple Glp g sl gy ojlalin] 10,8 L gloyg090 Il
4 Cemd wlloge gy by alol> glaclyr dal

6'°)5° )LP JSLM ‘5|J.g e..\.ei o & (_ul.u MLM Yy Jgu\a

a8l o940 GEM 3,laibiw! GEM SA sl ol
S e R e o e e
Iy 7a¥ 7a¥ Y/f #a5 7a¥ A\RNAE 7a¥ 7a¥ ¥ \
VA% AINAY4 ATAIAY4 YN VorY Voo VEN AINAY4 \OoF 7 A
Yo f7-A f7e0 ARy fray fre0 \YYV/A fPYY f7e0 A Y
VAIY Y-YA 744 YOIy Y-ab Y- fyY 0/ Y-£a Y-v) ) ¥
YAIA V-fYYE VoYY AEYAY V-OFF Ve FVe ARY VA V-0NY V- fve V'Y I
\RIAY YFANS VFVYYS YWY AAGATA \FA-# YY§¥ Y Fayy VFYPY V¥ 4
AO/O YV\YFY YVVVY ARRFAY YIYYO  YIYY) fYV/f YIYFY  vyvef \& \

Sl kil (680018 0,681 Jad LB oS @ axgi L
O G55 sy a5 4 gy Joko JeSts Al Jo o
dlae alie g lisle Gl o5 6,8 Blaw o oi,sS
Galises glyl 5 caclas anass aile) anil e Jobo JoSCas
4 S S @S 4 e aldie (Sanadss Bles

20,5 o8 laie (6,118 sl oSl

&l
[1] Selim, H., Askin, R., Vakharia, A., “Céll Formation in
Group Technology: Review, Evaluation and
Directions for Future Research”, Computers and
Industrial Engineering, Vol. 34, No. 1, 1998, pp. 3-
20.

[2] Benjaafar, S., Sheikhzadeh, M., “Design of Flexible
Plant Layouts”, IIE Transactions, Vol. 32, No. 4,
2000, pp. 302-309.

[3] Chen, M., “A Mathematical Programming Model for
Systems Reconfiguration in a Dynamic Cdll
Formation Condition”, Annals of Operations
Research, Vol. 77, No. 1, 1998, pp. 109-128.

& 325 dxpis
I3 orn 590 by Lulps o Joho JuSas allis allie ol 5o
Egorma 50,5 PBlas Guas L Lok, Jow SO ol aid)F
Slr Jobo sazme 23,3l 5 Jshoirn olmlr sloas e
wi,s Gl g Joe U shaie 4y el oaps 5 w0l allis
oads solitul Sou b bl i, olete cov was 6 Sl
Sl g, o lbinl aseas Lelul oo ,sSI ozl el
5 ol onds @l Ly Jobo LSis alliwe Jo sl Soxb
w8ldgete piyssl e labiul by, ys (Sl plaxil b s
3 i Jols ous Jlese! ool sl ot B yme sauos
ST S 51 ool cay Al o 45 S, S sl sga
slasd E)l} 50 ol Adgs Lgl.asg‘? C)La‘ 0478 4O yuudS g
pyesl 4 s o lis Sl @mlo cwl gad
Sopolal o0, by Joho JSas Plae Jo ol aidlissge
wiys g o laibinl Souyblxil w6 4 S g o)l

el 19,95 1 s i b8 5l ead (giluas KLl

¥ ooslods Y e — ¥ ol gl S pote g @lo (i (Mol o & 5


https://ijiepm.iust.ac.ir/article-1-731-en.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-17 ]

Yy

1ol a3 3 Gl5d GObT s (i (5l Jlor

Loy Jober S s Jor (12 Samiy i Lol oy 9501 gt

[4] Wemmerlov, U., Hyer, N., “Cellular Manufacturing in
the US Industry: A Survey of Users”, International
Journal of Production Research, Vol. 27, No.9, 1989,
pp. 1511-1530.

[5] Safaei, N., Saidi-Mehrabad, M., Jabal-Améli, M.S., “A
Hybrid Smulated Annealing for Solving an Extended
Model of Dynamic Cellular Manufacturing System”,
European Journa of Operational Research, Vol. 185,
No. 2, 2008, pp. 563-592.

[6] Askin, R.G., Sdim, H.M., Vakharia, A.J, “A
Methodology for Designing Flexible Cellular
Manufacturing Systems”, IIE Transactions, Vol. 29,
No. 7, 1997, pp. 599-610.

[7] Seafaei, N., Saidi_mehrabad, M., Babakhani, M.,
“Designing Cellular Manufacturing Systems Under
Dynamic and Uncertain Conditions”, Journal of
Intelligent Manufacturing, Vol.18, No. 3, 2007, pp.
383-399.

[8] Tavakkoli-Moghaddam, R., Safaei, N., Sassani, F., “A
New Solution for a Dynamic Cell Formation Problem
with Alternative Routing and Machine Costs using
Smulated Annealing”, Journal of the Operational
Research Society, Vol. 59, No. 4, 2008, pp. 443-454.

[9] Tavakkoli-Moghaddam, R., Aryanezhad, M.B., Safaei,
N., Azaron, A., “Solving a Dynamic Cell Formation
Problem using Metaheuristics”. Applied Mathematics
and Computation, Vol. 170, No. 2, 2005, pp. 761-
780.

[10] Mungwattana, A., “Design of Cellular Manufacturing
Systems for dynamic and Uncertain Production
Requirement with Presence of Routing Flexibility”,
Ph.D. Thesis, Blacksburg State University, Virginia,
2000.

[11] Saidi-Mehrabad, M., Safaei, N., “A New Model of
Dynamic Cell Formation by a Neural Approach”,
International Journal of Advanced Manufacturing
Technology, Vol. 33, No. 9-10, 2007, pp. 1001-1009.

[12] Baestani, M.A., Rabbani, M., Rahimi-Vahed, A.R.,
Baharian Khoshkhou, G., “A Multi —Objective Scatter
Search for a Dynamic Cell Formation Problem”,
Computers & Operations Research, Vol. 36, No. 3,
20009, pp. 777 — 794.

[13] Goncalves, J.F., Resende, M.G.C., “4n Evolutionary
Algorithm for Manufacturing Cell Formation”,
Computers & Industria Enginering, Vol. 47, 2004,
pp. 247-273.

[14] Ahari, A., Shariat-Panahi, M., Atai, A.A., “GEM: A
Novel Evolutionary Optimization Method with
Improved Neighborhood  Search”, Applied
Mathematics and Computation, Vol. 210, No. 2,
2009, pp. 376-386.

¥ ooslods Y e — ¥ ol gl S pote g @lo (i (Mol o & 5


https://ijiepm.iust.ac.ir/article-1-731-en.html

[ 2T-20-G20z uo JrrJersniwdaifi woly papeojumo( |


https://ijiepm.iust.ac.ir/article-1-731-en.html
http://www.tcpdf.org

