\yay Ql.:...ﬁ) 3 j:‘.".li c(Y) o)L«..ir ‘(°‘>u—il-:-i L(.:u.i 69 cQL_.l»& 3 J:Jj.z C’-L).’.’k"‘
AN Q1/0/7 1l s

Yv -o1 R

S5 o BN 5l ealiiul b (g3 g g0 Dl lhw (535000 5 die S 4

(3T 5V s is3, 50 aslllas)

T35 ppllplas s T Bl dasma TG L Sl e 315 a5 g
ot S S SKisls (el ;5"9 oAl ‘@L«o sl 6‘1:55 L;fhi_'ab—\

dﬂ)v\.ﬂ C,.:;JJ oLi.iJl:ng.L@,a B ;5'5 0SSl AG[M L;w.l.@.ﬁ )L:.i.;\;—\'

oS>

Rl 0ag Al s LSl e W5 (goael 0V b e A Fege S
oLl p il s e 5 L mamen s e Jold 5 0T 51 (Slodas s s 5ol (550l Znio
oo Sl o oo 3o Spoael a3 5 Lol 5o VI ile b b5l (g ST
5 Us i 53 sialip gl 5,8 a5 s L el sl 53 e adlyl Jte il ol 53 s
o 5 b aolie eSS Oley e s i slae Ol s (6,8 el LIS (9352 50 el
Sl 3 pnr 53 SIS JEE W15 e Jas 53 e caliimls a3 a3 5 T sl Sl
s cod B 3l o oalinal 5 (39 5o RalS il (Bl @B sm ot b SISV 8wl A5
Ol LS 5 e 4l G b Jobe 6l S5 w8l ol o s S G sl s st

NGIOW S WS P U s ST Y CS s s 5 60,0 andllas S s

SIS 58 (535 3o (s e pamal ol (g3 paall oS o) 5 S i ddS (sLmolly

n_nahavandi@modares.ac.ir 19 g ok 5%



Y4y QLZW.AJ 9 ﬁ_‘{g(‘l) A)La..:«': ¢ (Q)&Lg ;V.>p.l 09> ‘CJL:LA.:‘ 9 J?‘)S C,J._J.l.«\.a /Dl:l

ol o 2de (oS 5 SR e g aal
0L 58 Olasl oy el 2L Sy Ll
Fls aar 51 in ool 500l 45 das o
05 e ko 3 e YU Sl S U
Rl G rmman 5 (Y01V) S 5358 5 o Gl
35t Oliims 55 S 3503 o L3l (YHrV) 358 5
L La Jiliw g4l dlas 035 Np-hard
e &l Jte = (6l essonl 3 Lles S e
esbinnl S o Sl golgning o) S
J= Ul sl Sod oo 8ol ol
sl gl o bl 0L 2 1) Jie
sl sl

= o p5 e 3 cadlie ol aalsl o
s cmw ol b olal 6l @3UT aY 5 cms
2 A S o Slided ) et
055> o=l Slosl sy 5 Y )5 b s
Pl s e i RS 35S e D
V5wl 53 G35 50—l Aoliw (55400 5
S ol e A e 2 L U
oV Coo 53 ol onls anw s Je 31 eslana
J= G DUl ey S s e el s
a3 edeal s 4 LR Py pPH P
dr s e o sl ek (b ) S0 6 S8
PR N B P E N K
Ol 5 6 S amth & piia i (g 53 33 8 0
330 o d:’l Sldlas

GLp s 53 438 5 D) g0 Do gy ¥
Vg Mg

S 534S s olasY (o 3UT glasY s

S pobe 5l e 55 5508 palie W plad

Sols Jﬁj)iil

dodlo—

5 3l Coo o5 3WT Y 3 a5 s
GlaslS 8 5 Sl )8 wdss 5 epdle (ol s
Madily 4555 ol sl adsl slan el 5 5
53 S g M gl i slaiine 15 e
536 s SIS a4 el RS 5 6ol e )
Sl @23 5 5iS (galall Ul el Az o
o=l o3 i s G &S Sl =Bl sl
Sl oy sm 5 oYL s Coenl 5l s
IV a5 o Lo S s ader
b 35 0T s s sladyl 3 05 4y sk
035 30kl 51 e ol 0T L slie A 5
sl iS S s S Sl pl g g glal
S Oy sl b S e g oY S
55 (S e sS J o ws 0L
St 2558 5 Ko 3558 ion sy (5 S w5 (S
S3lse ahor Sl Cmio (pl 53 Ll W5l
el o a1 Olds ) (ol 4z 55 4SS
Sl sds s b olae (g5 sael el 00 50
Sl 5 Un ol i e Jo o s il

Sl ) 55 glacd bl b
Cnies 53 3 g sl 4 e b bl ol
5 S b sl e osliial (g3 50 alS) SV b
—la il grael 4 (b ol mdsay | oS
e ader Shos el (35 e
Sl p 03 e Bl Gdos cnl slagsosl s
Sl Canls Jolae (3500l 5 53 (6 9 50
0Lk 5 g5 Olas et & s M5 sl Aolews
ssbe 4 end b Cusgdee a5 L s L
Wgame JaSG Ole3 1057 (Sa wl 5 00 ged g
wlie 350 5 Las Soy5 Jals (ol b Lals
Jioe o aSul a5 Lol &1 Jaes 3305 5 0



O, K3 S 5l el b g3 g go —la Bl (305400 Jbe K 1

35 shaley sskie 4 TSP Jue w4 (Yer)
SELL) oL a5V g B ne abe S s Y
(Yoo uLKas 5 KIS dwstls y olisl
Sy hle Lo Slle a3 1) 55 G
S S s sas e V55 5,55 55 Ly gbsle;
SASmed Sl il e 5 (TT)
3gad piza |y Y5555 gles sl pdidlanl
g oo G 3 (Yord) BDSes 5 o
o il Ol 31 Loyl it e e
EPWINCNS S SY - RESUIPTIED PEISPSPV Ve
5 gl (Yorr) Kby 5 KU sl asl
s Ly N 8 g LSS Glaes W5
Sl shso Al 55 (T008) Kb 5 o iles e
ook lapliae 5o latas 5y gl
s ool s, «id'}:,,« Cal Gy SWS
23 Gl s Sy, S d(Yerd) LIS
(F10) s 3 3l 3505 415115 3,5 sl
A=l s A8 lsley ey o 1 s G
Sl LS gilaplils Sl s SV 5, 5
Ll
o ooV Cao g Clided ppe 4t
ool aler 5l el il 650l
L 5 Kl &S cul b (Ol
s G gl s e (Yero)
w oV Camo o b Solhe oL et
G 3 Llesls plnl S5 e, S S
Sl ow () B 5 o) S Ko
oo b adlole 5 (ol il
el sl oy s s Ll S B s LS

€3 52 4B S opse Slidd (IS 5k w
2 ged (Gl dAlwd odes o_jng)) Qlj.?& B ;Y)é
05,5¢ G3lwaV g dly o gisley 4 Jyl ey S
035 «alg 3 5 a8 Ay 3 gkles @ s
S S (Yo)) LK @\JS
&U.x\obﬁw)ﬂbéyﬂﬁwﬁLS;@))é
N gl sdiles 5 (YoeT) LS
el |3 leesle ST KeS w
45‘)\ 4 (Y"v> wb&.@.& 9 Ql}-‘ﬂbu ...L;‘o)\)
O o glao, S sles sl LSl slan, S
5 S g Llasls oY g o Sy 5 el 4 S
Sl ol 1 glabs, 5 (Yor) Sl
.L\OJ)&JW‘J JY)J:&L\M)J LQBJ)S LSJ""‘"L‘)
L. L;E;— sz'.’.)‘uL’J’ (_JJ.A (Y"/\) WJaay 9 Lijj)
wsl 3 5L oleang ¢l 1 5l Glacys s
5 Olydize Klesges &) 3¥55 Ay s opal
4 (L3 ga il 4S5 ades s (Yeed) Jijbl.(,u
Ay 3 g Gailes sl S 5 e, Sl L)
BY TR P IT-NS I W- LI L PR 6;4:53)
Sl SS | 5V 55 A 5 ol B 0 (Ve ed)
Lilos gad cy 5 (630 Ll 5 5o e
“ .b).'jn ‘J‘}I}é Cxno Qu.:j:u p: c}ﬁ
Ll JJ}OLMJAL&)GJJSJJA}@(\‘H/\)
SaS 4 s BB Wlis ) a5 wisls OLE
w‘véﬂ‘ﬁ A.OML:JJf 0593 edilg 3 Sl
JAL:J b 3/5 69> o.,\;..ijj.é UL«A )‘ J"Jb- LY
dlwe 8 255 amd Olge oplply 358
Sl Np-hal’d c&'ﬁi.'«.w J‘)}.; .h:}uﬂ BL LSJM.AJL‘)
SLes 5 K60 0L s )



Y4y QLZW.AJ 9 Jﬁ‘{g(‘l) A)La..:«': ¢ (Q)&Lg ;V.>p.l 09> cCJL;.Lq.C‘ 9 J:J)S C,J._J.l.l.a /Dl:l

2> S Sposely 25 G s (Y000)
S0 2 G b Lles S s |y SV Lo
S e tslesY e Ll (605 e
53 ekl eslital Gda wl o)l S el S S 4
53 bsdal s 4y il 038 pm Se (G (]
» AU s e sbagp (85 L
5 Gl g e edle Cnls Bl
A 55 s gt Lol Lap sl sl 05 4S5 5
S S eslinad ke 4 S e Olol SV
G 5 038 LUl e 5l 5 glacs b
22 (YY) SIS S apd eslind 55 535 0
Coge & M e Al 4 s G
S Soso & Mg e 5 oSl
S hy s, SN gle o -\65‘5—?'}ﬁ
o 3 ol ot SSE ke 4 Ysene
ool g abl oS e el (go5 s
Sl bl ol ol " a3 5k 4kl 5 (s ke
4 sholhe Sose a4 A S e oS Sl Sl
JdS G Do 4 MS e
23 bl S osslee B ole 5 S el
Ol cmoman 5 ol plasil 0Ly BLG (pl s
YV (SIS Sl dpame Jo
Geos pl g3 oS LBl e (5 i o
B Ry V- V-Y3 S VAP VRGO I R V PE] Y
A3 asle gl 635 50 Gnoael 035
Srotel o o Shlie (65548l 5 cedd &Lyl Jue
O oplpsd ol w5 ks Llg |y (g0 e
S Sl bl cd b5 e eslinad s

ol (53550 4 by e Slaan g RS K00

e &yl w55 (YorV) 5 5 Kb Llaxstls , o
oy anlae 53 gl st aey ol 53 SL
(slf s a1y 2V gl o bl Cy e
O rie sl ilin Slasie sy bold odos
dagfiolie (b e Blin cis Hb
SW e SNl ol Do 5 b Sl sl
5 b Law 5 ol &1, Je 53, Wiles gad (gkdtus
Lol eSS Ol 03500 o Bl &6 5
Wl w5 45 Jo 2s) 5 Sl sk a3 S 5
sl (5l SN (gslweslan ) eslanul el &)
@ G 53 5 (YA LS S5 s 5 0
3V Lo abda o gl ol (5l Je
S D)o Gold 53 Jo Sha Hiles sad Wl
L 5 Sl S5 0, Sl eslinad
Jde Soypo a5 1y Lol (535000 50 50 (Yo eA)
SeS a5 b e she S5 ol
Sy Losad Jom el 02ls 3500 S5 02255
S b b g sl Wl 5 (Yerq) 5o
Al S5l oV 08 L5 S sl s i
Sromeby oo OV Ay ghialy o
3 @ snosly 4 s b gk
Sl s ol ple ol Slay s GV Conl
g s U osed Bl 5o 1) a8 ul b g
@ Obpte by el ey lie glacdy
Slp ¥ slad 5 oLl Cossdoms oS A3k 148
S psb LSl sls a8 ks 58 o e
G ol ol W35 2,5 5 (g S Al e 55
S sshe slheld A5 e Sl S Olpe
N mlo 53 Sl 5 e dle S0

Wsls 5 S5 (Yoo Syl 5 Ssla



O, K3 S 5l el b g3 g go —la Bl (305400 Jbe K 1

e SeS 4 bl Copde s Alg
23S o Dy ekt (b O sla s

Sl el s eds el e
s s WSSl s a § e Slualis
Pl Jle o a4 bl e
meen 5 LAl gl Gl il
T R B e e s
0l e 4 el sl ool sl Wl
Codgdome ap axr g boda folaw OLL 5 65,0
Ol Osr (Bha w58 0o 5ed gy yskie 4 3 b
DL Sl asdles 3l e s oaSS
€y L3 3y Ol e SIS das
Al & G151 oS sl Ll ajls 355 (gdsle
N sbo o sy LSl il
b Jolie Jie 5 bl gl Llasls
o Sy Ol VB sl o gdls
Sl SV W Aul 3 oS | el la, e
Ul ol 35S 5 Sles Jold o3y oy
5o Glodomy 0 Glacussizs O ol Lo
O G Bl sbml 5 05500 4t g 5ke 4 L
Gl J= 53 ol 3 8 Bld (sl 5 slaldes
by Gy gosdee b b e »o &S
el sl

S S A=y S s S ol s o
S 33 4 Ol e 1y Ol nl 3T Y 8 asle 3V 3
(Y 5 oo ads Wy sl O lels sdes
Sy ($3LesV ) el mhaw (g5 a5
(Sdedis W5 Spasly 03 58 s (o5
S~ ol ol DS &3l s
-l Wy el s oS e s

5 bl il (g Sa,y 5 il

bobolie  spomly b, Jde wlF
3T Y5 mls 55 (g3 5 0
bl ol )5 3V sl 1 s
ol o3 M ol 28 e Do 0L ia
Sty 5 bl gl Jold -
s 2ol g 5sael 5l Gaa ol @l A 5
S O TR P TN WE I I S
Glacas gl s 5 g b bl b
Lol A b Ol S8 ke 4 et
A=l Groal e Jold @ilis, W5 sroael
G S 53 bylS o3Il (et il SV
Sl ol sl polad 22558 s G0l z 5
sor el Mgl el 5o elo
Gromly w3 5 oo Olids
das e Ol dlis, M5 groaely 5 btk
el el g S b il g pael p s 6S
A6 il gkl S cd = 3 ol
udls dals wliay A5 sl S el
sl Sl s flie (el 5 o3l a x
Ssy My Gnoely S5 il el
S sl Ly Ad el L0
el i dils colie b oolee (g5 500l
Ssdhisn G5 g 63150 53 5 sl Es Sl 41555
(Yol UL 5 5)

P | TS N B R S
A=y 5 g dely KaS b slin (655460 5
S ol cdlns plel A5 gl
Sope Wl W5 Ol 5 5 Ol it
SU Sl s s sl e s 23S e
Coino Sl 3 &8 ol et b sl Sl

Lsﬁ.)d‘ﬂbj" QL}-)S w‘ DL k:MA\ bv\ibﬁj‘)}ﬁ Jy‘)ﬁ



Y4y QLZW.AJ 9 Jﬁ‘{g(‘l) A)La..:«': ¢ (Q)&Lg ;V.>p.l 09> cCJL;.Lq.C‘ 9 J:J)S C,J._J.l.l.a /Dl:l

3ole SOl p BBl de pl 5o 5 s
el 0w S s ks G Sl o3k

Sromaby 5o (hd) bl 5l sk
Coo Sl Gl (pl 52 &S (o5 5e —la 55l
Sllas ats an Lld s dal gt ol sl SV
(S 4y wsilwsY g d=ly laclles Juls
o bolles gles¥ss a1y jo .cl oy
(V5 (Sl sd sloe, S 5L O Lels o5 5
35 2l VOD 5 VD (LF) Lt o5 Slles
S, (7 4 by Slles g San, s
35l 5 Salg 3 5 S e S g sy
(0 5 5w 2)5 (8 Jolo i 4 boldes 5
0 ol &l Jhe j3 Cad= sl S )8
o 8.5 s ol 2l

S 3o — ol hoasly )3
M oely U ares Jhe Gl o) oY
u&)m@muﬂju&)&AMQﬁG
A5 sl anly ul Sl el Glagss s
S Vsh W5 spoaaln slad=ls 51 SGa w
35 Jlsl 5,8 M5 gnonl 5 g Sas) s
rl;,u'\ YEPT T Y p‘Y Ghaley Lansly ol 5 U
Slosl 53 Yaeme &8 cudl S5 0LLE s
GV cas ol ol
L J<~’-‘= oo boyss 5 anle SO (gl
b S hpe g0 adllas 5 gl e a8 kS
o glaolal glaasl Ay (poaly d=ly 50
Ao oo S g 5 e lee s 5k
S Sais claasl  lale walip opl 53 &S
(ol S (SO e eS) sl
(S 5 5 K 58 gy ¢ Sav,

Ay A5 g 5maeb ATy Aol 5y 50 Slacss s 50
(S B eSS sbolles g5 s
G gy S, 5 VOD 5 VD (st 6,8
M Gpomby 03 (alg 53 28 e S
G5 sl Sl 5 S s K 3,5 A
G p o Klokilu, OLL @ 1) g Saw,; ad> e &S
s S e sdley S 5 K 3,58 slaelSans!
S35~ Polie Groaly 4 Gl o
O 5 ool s bl 2 B A dalg s
el 0BGl 555 5 (5lea¥ s gladsly 5l S on
Al Dl 1 b gile

Sl 63 )0 3 azws O s jliw 5l ke
oy B 5D 0T W e g b Gy &S
ol @l a s O s (Olasin 5 4 s
Ol s il gl 3l sk Ko
ol all b ol Ole 3 g5 sla il
o) Bl Goomly pman 5 Obte Lauy
G olie LS gl el (T eSS Ol
Mg gl ol 4 0L ie b g old &l
S b oo Candy plol o L Ol
Jhe 5 Ol cpl e Glp st 0 SM
R R R L N T e
Sy ool KL (635 50

Sl il Gl e Wl Sl ks
S cl by Jhe £ (Gaiss ) 5 835 0
oS 45 350 s b S Sl Ol OF S8 4
el S e s 5 L Sl 51 S
50,8 Sl W5 sl s s dage e
S pa a8 Lled s L e opl s G bl
Loy 5 b Solie g o by e Slles

andlae 5,90 (654l 381 55 Slej a3l rUS 33



O, K3 S 5l el b g3 g go —la Bl (305400 Jbe K 1

2ol Clhes s s B b e Sl AG
oltesss

BY g"j Sllas s 3 b e MG
oltesss

el el 3 el 3 Slme 5397 50 ST 1™
S35msn 5 A OAd Ayl Oles le st Sl Py
el o] Slhes 3 LS

ol il s pll ool S 0ley G

J olas sleml 53 010 S 51 3 g se e gt
taa OLL s

Rl A3l g el ol b S S Sose L3 Sig
AL ol sl ulE 02 5 L ply ke
Al dal g do Hlude

gd e Ol 3 S 4 e (pl poendd Gla e
S Clles &S Sope 55 SO LSl il Xije
RS AST PR PR R C ) EF PP g SIE
AL sl ao b pl ) se

© S QLS 5l ol Sl sl W lads Ygir
azin 53 J o 2B 5l b enlinal  glite
28 0 D)o

oS el Sl pane 5 Ll 4 e L
5o e b Al ) ol Jae e el

R A I
Vs n) Cope 4 osds s dbo
13 gl 4D

s olw sl N

Slles slaas J

s Sy ol s M5 sl S sl G
o

NNU\)\MJ‘G&;M\(,H ool KL
el

L obhes J B 5l el o] Sl Ly
238 o Jold

JRES 2N NP SNCHR S PRSI <
]

Cgo o dde ol o aS Caal Sl a1y St
e 6 i Sl S e Suie
sl

b e e a3 6 ol i 3550 oy 31 T
E Sl Cid s oS Canl ol an S L s
ol ole SO s 35 5o aan

ol 55l Lo g ae 50 O

g"i ool 055 Wi

f‘t 095 > t‘j C)L:.LA.G J‘J:""'b DL QLG) AT]t

min z, = O.S*imax{O,di —ixm .'[}+O.5*ZN:max{O,ixth - di} (v)

i=1 t=1

S.t.

N G
ZWi X, + Z Y = MC,,
i=1 g=1

N G

Zwi Xis +Z Y < AC,
i=1 g=1

G

oL | e
z glt_ll

I
g=1

for j=1..J; t=1..

t=1

for j=1..,J; t=1..T (Y)

for j=1..J; t=1..T (¥)

()



Y4y QLZW.AJ 9 ﬁ_‘{g(‘l) A)La..:«': ¢ (Q)&Lg ;V.>p.l 09> ‘CJL:LA.:‘ 9 .L;.‘)S C,J._J.l.«\.a /Dl:l

N N
L = Vi + D Wi Xije Sig + Vit = D Wi Xigae Sig = Yoo fOF =10 =1
= i1

(®)
for  ¢g=1..,G; for t=1..T

G N
Z(Zwi.xm.sig+ygjtj*pgjsATjt for j=1..J; t=1..T (*)
=1\ i=1
gT
D Xy <1 for i=1..,N; j=1..,J v)
=1
tT T - -
D X =D X for i=1..,N; j=12 (\)
t=1 t=1

T
Ci :injt*t for i=1..,N; j=1..J €]

t=1
C; <Cjup for i=1..,N; j=124 (")
C <C,, ()
| = for g=1...G, j=12; t=1...T (1Y)
X; €{0.1} for i=1..,1; j=1..3; t=1...T (¥
ygjt20 for g=1..,G; j=1...,J; t=1..T (V¥f)
|gjt20 - for g=1..,G; j=345 t=1..T (V)

o=l Pl il a5 L oledie Gl o

il a3 S 1,5 a5, 0 Cils @U 95 (s
JoSS 5255 038 wae s by o Jl Gda 16
£33 Sda @UJ Cl(s,8553) b 3sliw O3 5l
LGS b lie s 55 25 A4S (o0 am
=B SO O g 4 s &b 53 el ey als
siao mllw gLl aiwm S ks
0 st 33 8l Olre 55 pl DS oo
Commo ol L S5 Lol ol ol 5k
S0l (o i ol p 53 b Aes e 0L
03 el b (635 ge Soaslp 5 la Aol
St a5 S 3l el ols ax—w i JUs
=l am S Lok e 4 L gls ) 5
el oA a3l 53 /0 s 33, (Sl et
Sl 53 Las S555 05,5 aantos Sl
03,5 aoe Cuanl N S gla (6355 50

Lo ol (654l 5 cda (giladde pl s
SO T Jaseie Gl a3l S 53 45 Cl (6397 50
e Sl el ol 3 i e D) s (aale
23,5 A5 () lazin o 55 Solie 2 8 0 S
b b 5l b eslial e 4 OT e dle
e 3 e te)53 o )3 45 338 on i 9 0
3 Olme a4 sle S 3 55 e ais Jle
S b il lalile A g e glads S
sla,ll =0 g’)Lé%,' e J=le slesl o S
o 0 o5 o slgsl s as culan 3515 Sl
w3 35,8 e L) 655 50 LT s (lgip) Ol e
L Slkes oy 3badie cnl 55 68 ol (5500
35S (VoSS b ey sS (Vs el Lol gl 5
5550 (8 os Sy, (F VOD 5 VD ol jos & il
el ol s § s S s, 5 (0 5 K



O, K3 S 5l el b g3 g go —la Bl (305400 Jbe K 1

el b b o> cid> s o bl e
o 3 e 31 S g3l ol oS
S s wd b Sl (1) o sdss
ol 53 el oyl 5 S B das e 0LES | s
s Kij) Les ol 8 6l Cuspdoms 5o
Cadgdme 55 oo oslinal (Ygjt) L Jooliws 51 shbe
Lol ol el ke slaslil By bgy e (8)
5 (S 2)59) polexr (g San)) oy S50 o
Sl (g3 g0 § saame L0313 (S 555) iy
Al U e b st Sl il glay S 51 e
S gdmen g 53 (0) gz gl 33,5 iy
2 el g s e sl VUSJA RUNPLIEH
w50 o sl s ol ads e 5l 8 4 >
Ll 03 e Ulie b ol 2l (9397 50 Ol
el DI 5 6 sz Al 4y (L3 0)53) 093
i 4 by e S5 Lels el e cnl s ek
S8 aS S5 g e lge sl Ol 5 5 s
Oley (V) Cusgdms 355 el day > o 5
a3 e QLS 1y ens3 pa 53 al e a5 s
b S sl Sl ol g G S Sl 6 e
53 0l S 5l sl st e e sla sl
Ol (V) Congdme 238 2in ATt iy ¢ i
L pll o oliw Sl pl] il oS sl e ol oS
Al el 53,8 s gee Ll e Lo s 5l LSS
0Lz (A) Casgdmes 5,8 &y s 055 I 3
0555 s 01 gl Al b o lie ST 4S das e
e 4 Ll 5,8 e (S ST g
oSSy e 100 A Al e 5 il o) sS
St i S 51 S 55 S e
G 5 ol oS Al b b oS Gl ol

AS ol g Ol ol o35 plowil O (6l 5

SNeb cao by iolew gpsasl s s 20
Soalp Ry s Jle Sl 4 a5
e L Bds Ul (o35 s -l 0 le
o e DU 058 cain 5 s S35 055
ey
dd b G o3 Sl g LB S
@o 5 05 gas Bl Ll ol Bl a5 sla 2l )L
EU e ol sl ar 5 Lo S 5o 55,5555
g bl Joes oy shiile ba el 51 (6 ks
doal ol an Las b oclizen S5 5550 5 55liu
0355 oo o o313 an 8 Je 5l by 3
L oS Cl olome Las S 23 5 s S555 ¢ game
O 1y o pend aal by ullal ple eyl e 8
oot (5,208 (Lo Ly 5 55 o3l OF oS 5 03l
LU G G b 5l sl 035 dal g
w3 S Sy 53,50 anllas 5 Cmis ol L SIS
el ea gl Gia CU gl 0o ol
ol G s o)Ll 5 3 oS b oles «is
ol Gl el 1 8 a5 s e &1l e
Simoalp 53 el (65 5 50 (S 5mpasli 5 La
3,5 25 Ok Jpame o sdes Gua bl
odeas Bl (6350 S anlin 3 5 S A &
3,5 355 L s bLII 45 Sl (635 50 RS
L bl 53 ol s mls opeml 51l
La ol shas 5 a5 ks 55 0LSG sladss
Kl oo s 4 |y Sl S5 5 oles S s
o bay b e (1) 5 (V) Glacys i
2555 (SN B oy S) Aal B s sl e s
53 ki sy (6 -S4z, VOD 5 VD 5 s,
3 gdmen il 053 a3 (S 358 5 (S
Bt oo a3 1 5 e i (1)



Y4y QLZW.AJ 9 ﬁ_‘{g(‘l) A)La..:«': ¢ (Q)&Lg ;V.>p.l 09> ‘CJL:LA.:‘ 9 J?‘)S C,J._J.l.«\.a /Dl:l

wld sl duse 5 sla S5 s adex
s Laislin gl (s 5 o)l &S sboles
03 ol Olssad Oy om d (65 9 30 (S5 yael
Slaslin bl A5 S 55aeb ol i
L sl il dbiogss o gl 5 oolgioy
o=l 02 S ol St e 5SSl Sl
b b glacys sl 5,03 Slodas i olb]
WOl egde el (V) 5 () ((Y) lacys sdoms)
3,555 (rreS bsle oolie (s U a5
el alyl Jus s S e ol s, S s
iy s o il 5 1y sl s a5l (550l
Syl Sl eS8 4 US e st o L oyl
S 4z pS 3 ol 51 S e by
i 4SS s e Je cpl 0T edle 5,8
R3S A )3 (3 se Ol 4 4 5 o S
Jde 3 4 pame sl Ss (nl 33,8 A5l 3
slete Sl 5355 e gladds S 511 G5
ey wope
s Ao b S5 R e SO Je
da iy iy el ) Jute Sy omul TS
s S b ) b S Sl e by e
b il o sae L 0T 03 (S S
ARl s s s edd sl Jue (gslaesla
dals o OF 3l s 5y it 4y ol
Jdde S an el il e oy ol s 03 S
dalt L TS s e e b S5 et
S i Olzmen L Jbe Sl 4 a5 L
b e Jl S s o gl e Ly S 5
Sl oo GLESGL, (533 oleangr sba b

b el a5 e 05503 LG e S O
ol 35y (S S 8 00 55) ol sl 3
53 ¢|i Dol 04 eSS 0l () Cud sl
Ol (10) Codsidmme das o OLES 1 plf > 0
ad> oy Sl SO 0 eSS Ole &S S e
L 58 ey al e 55 01 0 oSS 0l 31 il o]
el L (1)) Cusgiome il (ol Ll
Aol oS e,y Al 0dd eSS Ol a5
sl A3l S 3,58 Ayl 3l 5SS L
35 5 S S Al e oS cl bl
A DA e sl S 2l 3 (U K
e (aa) 050 S Pl b s 5 slag sl
5 ol S 0 (g Sy Gl epl ply by
ol S al 5 3 053 G L3 O 358
2 S s M oS (B ey S Al S
3 S 3,55l s S S o) S
23 h 5 S g 00 SO s Ml e e S
OLES (V) s gdome sl il 3 Sslite (gla 093
£33 5 Jsl ad e Slel 5o Sl (659 5o oS das
J=le o=l oA s il e L S e )
b O L e Ol 8 el e 5o
Sl it a5 das o QLS (VW) s gdoma L5100
Soo 33 A K 5 o s 4 Kijt eaeed
ol 35,8 el Tazia 31 o liw 5l pl] s o a8
o=l e Sy so ol 1 03 5 SO Rl e
Codgdoes (olg po A dal o b ol e
Yojt oo Sl prie &S s o 0L (V0) 5 (V8)
J = se Blos il 51l 5 Ol Sl &S
Ole Sy oS lgit 5 el Tojs3 530 10 S 5
ol [ Al 3 51T e slesl 53 0 L S (535 50

LK Wl e 1y i Gl S5 i



O, K3 S 5l el b g3 g go —la Bl (305400 Jbe K 1

WS el mk Wl o33l go oo |y 57 (53050l
Moy il Gl Mg poaly als
3P s 03 S e (rmen 5 LAl
b 3l ax S il sl g Ol
bl b 5l oo s B b Al b B ol 8
S odd @85 et Ll das e ol ) g ol
A3 S ey el Sl YL 25
Rl S el 5 il aes plg B8
Sl s Dppe 4 e e (65 erend
Cr s ol cpl ol SLLOKG! g U 5 s
ol 335 S Gl ey LB s,
o gl hes s b cb e
Sy Sob b Sl el ade wyga s Lags s
el

el a3 Jae pl 1 eslizad gl
350 e ) S5 aose slaesls ol a L A5
laiolin 3550 53 oS aeas U AS 50y
B 51 PR NV SR V%] B VR B Py S P
23S Sy o5 s sl

S asle 50 s 40 slaenls

(I) Lg.sl.@;..f;.:;7 sla u;,uM Sl ]
(9) L S sl o
Ay oS eolgdn e Solew O3 d

(Wi) o &S5l 55 3
Iy 0Ll &S s Soliw s Ol °
(di) los 5o ¢W| Sea R
byl 3 Sor sl S Sl e
| max

j
A bl b5l a3 b .
(ACjy) o,

(Sig) b folew 51 S S g5 s @

25 48 syl el (Sl 5 5 (Sl sbe s,

3 g o 4.:;'-\;]; ol o e )3 aelsl

sdd &Iyl Jho (55l Jas—\-Y
Jbe K odd b Jue i o lil a5 5 bolan
cle @ Of 03p e 6 s 45 ol MZONLP
Ol s o Jo= 043 Jaslu (gl ol S 6
e MZOLP 5 w0 1 Jbe 5 Ll SaS o
o GU ods b Jde 53 shie ol (gl sl

N N
minz, =05*> gL +05*> g2, (1)
i=1 i=1
Slaus gl Jde Glalus sl 48 gozes 4 5

23,8 o ablsl 3

.
d - xut<ql  for i=1..1
t=1

.
D Xpt—d; <02 for i=1..,1
t=1

gL, >0 for i=1..1
g2, 20 for i=1..,1

Sl MZOLP Jbe S i Jube [, a0 ol b

&;@ﬁ};muﬁdmpwu‘,;«s

A dal

SY g Caino 3 el ! Al Jde jl eslanul-¢
2 S b Solie ol el J s
L5 s Sl o el 2V gl
SN b8 s el Ognle gl 51 eslatel Las
s o o5l 55 S oS 5 sboles Ol 3L
bzl ke ol 6y el Groal Osmles

IS Sas a s Ol a3 50
Aoy by edd 3l W el o bawls



Y4y QLZW.AJ 9 ﬁ_‘{g(‘l) A)La..:«': ¢ (Q)&Lg ;V.>p.l 09> ‘CJL:LA.:‘ 9 J?‘)S C,J._J.l.«\.a /Dl:l

L= gl V dads 5o lingo 5 b 5l euss gl Al
Jsder opl 534S sbolen ool ol osls OLES 5 50
Vo b il 051 o 350l (ol 2
sl ooy 4l VE 0 aSUY 3107 = Oloy 5 liw
ol VY olie Vel dlse slal ok Gl
Lo aids IANE U ooyl S ow las > Olej
A Y8805 = Oloy N w aolhu slias il
VU s slal 85 aSul s b e il
R RGN V- PR VS SR v W T R PVe
Jolowil o Jsb a4 el ¥ 550> U il

B E Sronly Jhe S et Gl s
03 3 gl 4 ar g LS Sl o 30
Lingo L. g a5 33> Ol oS sl maly ¥ S
3L gl ol slde gl el dalsr s @
FB Slased e LI a5y Ny 4 4 s L e
Jie &Gl @y b s Bk 5l o |
|, Flow shop s 51 Jodzey A= ol 1 )b
Seslizal psi) 5 dlae pl Sy clas o 0L
s daly msly Sl () 1 sl ;S
Lol 3 ool sl (Yo e 5 K1)
s 3l S8 e 4 S5 w2, S s
w0 S8 Sy 5550 Jo > 5 (5,13
(Yot O 5 Guw) Sl sl

el 53 &S x5 bl Shee 55w
S5 sl Shes (lls 3,8 (S 6“&)&‘
O1 51 e 3 o o3limal ol filaa 53 45 dizen oa
5 Sl Sles b oper Ses Ul e
Oyl s8) 5 ol 1 ol als Shes (iomen
(Y440

g LS g5l SV 5 a od a3 Ol .
(Pgi) J Xl 5
(ATj)) t o5 53] dul b i 53 Obe .
dd mlsal Jue 4 G slaesls s L
2 mlbe W5 ol 35 3 3 Sl
0l Slamsl (pl 28 6 Do Cais
T a edd Al Jbo b 5,2 (Jole
R 25
SO Al ke Loy OAd sl .
(Xiat) 5ol
(Cia) Loliw o ST 0Ly @
Sl p Sl el e eSS Ol .
(Xije) % olaw
Ole) @ o 8 51 ool 1ol W5 Olse @
(Vgit) L3 55 (ole 3L b b 51 eslicu
Aokl g LS 5l g o
(Igjt) 12
> eledny J ey &) S e caslsl s
Cwd & @Lﬁ Ol s 4 (Sl @L:.}» e
Ll el by S SGS 4 Je ) Sl kel

A dal

@l J P90
S b olie ol Jb > el
J= S das s 0L LINGO SS 4 el o Sl
20bs (S sl ebie 53 okl osls axw s e
e W Sy b e ) 5 e
b Sl sl 53 gyl Sl el sl S
Ol Lo cwle Ol a0 pliws 5 dbe > 5k

Jde L;:Sb le.ah;.)‘}e- sl 4.:_9J§ O o jsonS



O, K3 S 5l el b g3 g go —la Bl (305400 Jbe K 1

$3Lal O oo 4 X (g ad gl Comar 3w

v

Soge el 5 Y (ol adsl Conax sl

\AX&‘J;’AMA:S}:WJLJ){}QJLAJ

v

plosl b5 LT

> SHil pb s od 0357
¢ rGw]
S e Sl S5l g lags g SV Sl LB Jos A
“— —>
X sl oo 5l sbwl (6l Coma 5Ly (X (ol
¢ ab

Wl 5y ot
S aesl

@8 e P £35309,5 2 (S35 s L 0155 5! <

X sl ¢

Sl Glapsigs S 058 0 Sl

b odeT s 4 Ol g U
s el gma )1 S5 ki
Sotile S i

3 ge X

O i bl bl sy 0557 s o

WX gl a5 8 &) o

okd 4l ke o (sl (53l p2,831:00) JSa

andllas 5590 030 55 (S5 s 45 s 0 OLL
Jador il il 1) b S 0 a5 LUls Gl )
Jode 5 3L Sbee LSV &8 A (V) o)l
R TIRF S WU S CO IO R R
Sas sl ol s e e 0L |, aal axdls

Sllne i
.}J,ﬁa.f« wa-)f ))l'a'w 4.3
5 e plogs el C}Ja,a éuéﬁfw

DL oL 43‘)‘ JJ.A

Sl Al s et b 0, S GUlS (rmen

LKJL’- (\)J)JQ- ) ol 43}-‘3).5‘“‘5\’ ) J}‘J}-



O, K3 S 5l el b g3 g go —la Bl (305400 Jbe K 1

w0 oedd all S, dde e 5 ol b

S glazin £ 0,53 S sl galgnin (S SS
TVee Ve Yeve gladss b ol 0 0T s
S0 YA X Gl S 5l 0T fees
28T FF S glaais 5y s gt
ALY 5 ¥ sl 5w Gl eyl s ¥
0 Jad> 5 o Sslew (63546l 5 & gl Llodd
Ol 1y dde pl 5l Jol 35 50 50000l
Wdas o Ol 55 (8) Jeds &S jsbolealdas e
(gt Sl o gazme Sl p g ol
5 dolh Gl ol eSS 0l 5 25l e Sl
02 ol olhe JeeSS Obe) cps widn 3 e
e a3 ey flie feSS Ol 5 polear ats
Sroal Uy s odd S Jds
2B © Jste ool 3 cmlls 3 1 s se
SoS 4 by oski mlb b gl S ol

J\AJQ;O QLA:«.’ ol 4.7;“)‘ (":'.’.)ﬁij‘

TSI R B R PN SN N VR SO B R
S0 andlle) Cais opl 3 el bl sla s
S das e 0L Gy o3 WBls 01l G3UT 5Y58
ool Yo 5l b il 3lae sl a5 Ve
S (ool Sl
Lingo &S 4 odd b ladle |-
Yk Ol 4 LB Ol 5 S S hiles
e ol das o 0L 1 okd b e > (sl
wsS el Sl S Wl L
sy okd mike gl st o 4 K55
&S Matlah Le s ol >l b o, S o
STUNEVIRNE-R Ul VY Ve B GIOOUR: B A RN W e Y
a0 bae Slabme s S oylil s 508
Slaseie b gl wbly 53 galgdn v, SN s
Fa K\ AMD Athlon (tm) o3l
el ol planil Cole Yo s XP 50
oS s Shae o goa ¥ Y ) gl caslsl s
Sy ekt sl g Jh Je s 1 sslets

Aas ol g5 sladla

:)b:j;_-j.).wffoASL;:JBJJ;Q:JJ‘&))Q\:J.{JM:(\)JJJQ-

e @slgtn o)l P sl Sl
s sl ool sl IS
S : . s : . " C3 s e
s a6 J= ol s 4 J= ol
/0 \ v \ vy ™ YAO (0 .0) 3
LVANY \/0 oY \/0 )Y YYo Yy o) Y
Y ¢ oY ¢ oY Yoy . 0 A) Y
YAYA 0/0 oY 0/0 vl g YA\ AN © &) 1
v/r0 VALY o/Ve 00 0/0 AN E Y q £ 0 aY) 0
LVAVAN v/Y0 \% LY /0 Yido YYv 0\ 0 NE) a
v/ v/eA A0 v ey A +):04:v7 Yo o\ 0 N \%
[VAR3 AR V/Yo DRV \ ARTRA Y4y e © OA) A
Yy 1Y Vs oYY /0 RPLEE] Y\ e RD q




O, K3 S 5l el b g3 g go —la Bl (305400 Jbe K 1

:)b.sjp_-).)wf\/ASJ“JL;-):@)‘VLQQ‘JJW:(V)JJ&

@3lgni o, Sl S
e Slas sldas sldas
. Sl S . o s )
« d i Chda J ol
. \ 0 veseeneY . ey AfAN ANAN v ) \
v/80 v /0 DEETRETN] v/0 vaeneas)y Yov Yvi v ) Y
v v/ 0 \/0 ey \/o v YYAA YAO [AR3 ~ A) Y
VYV ¢ veenYo ¢ ven VW Ak [A%3 v ) ¢
v/ */AY L/vo veve)o 12 veneA A¥A AR v oY) 0
. LVAR3 /0 v g /e vYvigo ALY ove v e a1
(VAN v/ V/o DA AN \4 YifenY Yav ave v AN \
VA v/ A/VO veie)i0o0 A0 DA RLY ivo ave v A A
o/ v/veq q e Yo A0 YV goy VY (VYe) 4

:)b:ﬁ).&ﬁ‘\4SJ:JL>):;§¢:$§¢;.U}_<J|:J§L.¢:(Y“)J},L;-

s o 3l ﬁ))i” )i—J Sl
el il sl s,

AT N Swgs oty TR
! . Crany . cnt o iy @) \
) . crny . Ceeny YAQ YA @ &) ¥
AT Vo BN \/0 oYYy v FAA [CW7N)] Y
LAV o/ Y/Yo ey Y [N ("R 2% Yfo OYA @a) ¥
VA% /Y Y/vo [ERCA N 4 Y/0 00 vy OAA [CEAND) o
VA4 A fIvO eV FY ¥/ vy £ YA A F) 4
VA4 oY F/Y0 AR 4 f CedAnY FY4 FAA Qa9 v
o/ 4 o/ 4 A N4 0/6 BARANRT fov Y¥A @ AA) A
€21=0,  €2=0, C23=0, Salle Sl 5 el bagss s ge asl ¢ s

C24=3, C25=3 A sl o se e 9 693 A D L“gi’)u*”

o Sulaw 3l sl lud g e SLis 1y e

ol Al a8 s o U5 G 4 5 SO ST T s e
S S eslanal (gl s i o lal 50 S &S bolea
S5 0Ll 5,8 s Spge YTl co b
)J&J:JJMM.M)‘)‘)L&J)LMM&M@G

23S psbobea pas lae Gl Je ol (s &

P s ed plasil 4 SIY 5 5lew o 5 0 s
S plndl o g atia 3 0T oy 5 o oler Al B
shle Sl 51 Y 5olew plﬁ- Lol i
bl e enlaxul £ > o y30dd W5 ol
bl Dl 5l ey 5 el Auld el L

_ i L sl - ol ccnl sl osls QLA 50 & Jgd



Y4y QLZW.AJ 9 Jﬁ‘{g(‘l) A)La..:«': ¢ (Q)&Lg ;V.>p.l 09> cCJL;.Lq.C‘ 9 J:J)S C,J._J.l.l.a /Dl:l

MiélﬁJ\i;O}diju_.ﬂOJﬁ} .bi‘IZJJLaLSJﬁjAL;ﬂJMUﬁZ(i)JJJQ-

f)\.g;:m f-}wm H;m d}\w .Lg«\f
_ LSV e YL SFee YL SVer XY LS Ve
LR T 2 7 e s FSTS
£ LS YYer ¥ 0L S YA 0L S Yo o
- - YN
O.&;YO" AszéL@q‘é;je-}n
_ LSV e YL S¥ee YL SVer XYL S Ve
TS “Jsz LS YY ;r o,uj;\“/\ o js’sro e W
v e €L e
h " " gsl“’l‘sz
0535 0Ll 35 50
_ Vervr Y L SY¥es FLSVer Y LS e
YL Sy TS T o 2 sl a5
“ ESYY XLS oL ST oS Yo " PR
T Sen Y4 SN ol g
_ LS Veer YL S A Y ST _
YL Sy o o s 04 S Yo sl A
: ¥ 0 4 S YA : U N
- TS
v.,li;\"' Y'\:'.)§\Y“ o)}JQlili_éaﬁjA
0 a5 \ee sl A5
S 255

0,55 QUL (6352 50

T o 0s 5 ol Ot B o
Ao A3 aS Ll jasiie pomes 5 LS sl
Sl eslinal sl 4 5 spse b bl
Siowaly) sl Sl s Olpe ax 4 2k
Ola il 53 2,5 Coso Ao 2 5o (25750
oy 4 )S B s b A e s OLL g0 s e
ol 53 ek bl cla st 5l ey el al s
L T P T MU PP ERU S AL S
03,8 My Dok 4 5 oy Fae gladle (s
S b0l o Ad eslizul Lingo ;| aug ol
S edd esls Ol 58 Y ISKE Slssed o
55 a0l 31l sy 3550 Wls (S Sy
Sl plaes ke 4 b ) p (Olds wlsl
ol Sl S Do il g S5
sl K53 gl oead Wbl Sk
2 leiy (2o s Ses s p el ol
e s = 0l Lkl ea il Sk gladle
el 4B S Do wg Sl Lol L
5 Shas WAas o Oli 58 (O)Ji.i S Hsboles

il s 02 b o, S

JeSS Olay aS st 5 3550 gla 2 lin
3l S (S s B e s S sl
S cedi et ie Lol S 5,5 5 g S,

& S o=V
Sl aey 53 G lly o e
2> M5 gles 5 oo Sroaalp s JAlin
) 53 kol Ga ol il s SV i
Vg Cao 5 Sl ot 53 35 Wl
SRS O a5l Gk
Cews ar bl 5l (Sl oslinad 5 (9355 5
Wl ol 058 e 5 ol @aonby 03,5

RGO
el Wil s a S e Slidss
S 5 Slosl Hs e s (pl b it LS
el odss S Lol G sl Olaaseis 1oy 5line
Jhe €l (Godos nl lsosls e S S
AL e pl il o 5o —la ilie (el



O, K3 S 5l el b g3 g go —la Bl (305400 Jbe K 1

@L'..o

Aslad Rami, Demirli Kudret. (2010).
"Production scheduling in steel rolling mills
with demand substitution: Rolling horizon
implementation and  approximations",
International ~ Journal  of  Production
Economics, 126, 361° 369.

Atighehchian Arezoo, Bijari Mehdi, Tarkesh
Hamed. (2009). "A novel hybrid algorithm
for scheduling steel-making continuous
casting  production”,  Computers &
Operations Research, 36, 2450- 2461.

Bao-lin Zhu, Hai- bin Yu, Xia-yuan Huang.
(2006)."research approaches on integrated
planning for iron and steel enterprices" IEEE
international conference on Systems, Man
and Cybernetics.

Carlson Susan E. (1995). "A general method for
handling constraints in genetic algorithms"
in proceeding of the second annual joint
conference on information science, 663- 667.

Chun-yue Yu, Rong-xia Qu. (2008). "Multi-
objective Order Planning Model and
Algorithm for Integrated Steel Production™
International Conference on Management
Science & Engineering (15th) September 10-
12, Long Beach, USA.

Cowling Peter. (2003). "A flexible decision
support system for steel hot rolling mill
scheduling”, Computers &  Industrial
Engineering, 45, 307° 321.

Cowling Peter 1., Ouelhadj Djamila, Petrovice
Sanja. (2003). "A multi agent architecture
for dynamic scheduling of steel hot rolling",
Journal of intelligent manufacturing, 14,
457- 470.

Craig I.K., Camisani-Calzolari F.R., Pistorius
P.C. (2001). "A contemplative stance on the
automation of continuous casting in steel
processing”, Control Engineering Practice, 9
,1013° 1020.

Erel E., Ghosh J.B.(2007). "Customer order
scheduling on a single machine with family
setup times: Complexity and algorithms"
Applied Mathematics and Computation,
185,. 11-18.

SRR | U O Ry o0 B g WS P mk
ol J sl s, @3 SV B cais
A goaly Vi mbeo 5l ol
OF 5l oister o ol O 51 Lise o ol sl
Cwd ay mmlS 51 eslaal NN VGOV [y e
Gk 3 Vg s 53 3 g (Geod cnl Sl eke]
ol oslizal b 3l L s Sl ials
2ROl s (935 50 IS 5 b
G ol 2 el s 4 S e 35l e
Ll oS b 5 wlin Gl.;.o 5 eslatal o LB
S5 0LLE byl 55 1 bl eslg b b lin
S aaly b L) Jle s 2 oS S
S o e 1y 3550 5 golesY 5 eSS olS
Sain il gl WelSLIS cpl Sl plaS s suiile;
LU Oliass aelsl 3 a5 cl (648 el le';m
Sladsly Sl plUS a3 s atls Ol
$Sain sl S 3,8 5 S 3558 (g5leaY 8
g dlle ol 53 edd plmnal dide G b L s
b p o opl OAE Game 4oV 5,50 Al cows
o S sl Gl b Je 2l
Rl 02 e sbaaiiae b oclze LS
Cewlad=l g
S gl 5 o ool Sliies s S|
Loobrie glagisliv oSl ke o
appr 535 B s Lol s b sl ol
Srowebn op oaer el OF Wl
s S il 8 5 s b g0 s g B lie
sl (6 S eal ST Sl eslizad
Slid>s aslsl js &S Col gl Koo 5l S8



Y4y QLZW.AJ 9 ﬁ_‘{g(‘l) A)La..:«': ¢ (Q)&Lg LV.>9.1 09> ‘QL:LA.G 9 .L;J)S C,J._J.l.LA /Dl:l

Tang Lixin, Liu Guoli. (2007). "A mathematical
programming model and solution for
scheduling production orders in Shanghai
Baoshan Iron and Steel Complex", European
Journal of Operational Research, 182, 1453°
1468.

Tang Lixin, Liu Jiyin, Rong Aiying, Yang
Zihou. (2000). "A multiple traveling
salesman problem model for hot rolling
scheduling in Shanghai Baoshan Iron &
Steel Complex", European Journal of
Operational Research ,124, 267- 282.

Tang Lixin, Luh Peter B., Liu Jiyn, Fang Lei.
(2002). "Steel-making process scheduling
using Lagrangian relaxation", international
journal of prodouction research, 40, 1, 55-
70.

Tang Lixin, Wang Xianpeng, Liu Jiyin. (2008).
"Color-Coating Production Scheduling for
Coils in Inventory in Steel Industry", IEEE
Transactions on automation science and
engineering, 5, 3-10.

Vanhoucke M., Debels D. (2009)."A finite-
capacity production scheduling procedure
for a Belgian steel company", International
Journal of Production Research, 47, 561-
584.

Zanoni Simone, Zavanella Lucio. (2005).
"Model and analysis of integrated
production® inventory system: The case of
steel production”, International Journal of
Production Economics, 93° 94, 197° 205.

Zhao Jun, Wang Wei, Liu Quanli, Wang
Zhigang, Shi Peng. (2009). "A two-stage
scheduling method for hot rolling and its
application” Control Engineering Practice,
17, 629 ° 641.

Zhang T., Zhang Y.J., Liu S.X. (2008). "A
Mixed Integer Programming Model and
Improved Genetic Algorithm for Order
Planning of Iron-Steel Plants" Information
and Management Sciences, 19, 3, 413- 435.

Zhang Tao, Zhang Yue-Jie, Wang Meng-
Guang. (2005). "Research on 3MO- based

genetic algorithm for solving order
planning” Proceedings of the Fourth
International Conference on  Machine

Learning and Cybernetics, Guangzhou, 18-
21.

Fazel Zarandi M.H., Ahmadpour P. (2009).
"Fuzzy agent-based expert system for steel
making process”, Expert Systems with
Applications, 36, 9539° 9547.

Huegler PA, Vasko F J. (2007). "Meta
heuristics for melt shop scheduling in the
steel industry"”, Journal of the Operational
Research Society , 58, 791° 796.

Kerkkanen Annastiina. (2007). "Determining
semi-ifhished products to be stocked when
changing the MTS-MTO policy: Case of a
steel mill", International Journal of
Production Economics, 108, 111[1118.

Lin B.M.T., Kononov A.V. (2007). "Customer
order scheduling to minimize the number of
late jobs" European Journal of Operational
Research, 183,.944-948.

Liu Shixin, Tang Jiafu, Song Jianhai. (2006).
"Order-planning model and algorithm for
manufacturing  steel sheets”, Int. J.
Production Economics, 100, 30° 43.

Lopez Leo, Carter Michael W., Gendreau
Michel. (1998). "The hot strip mill
production schedulig problem:a tabu search
approach” European journal of operational
research, 106, 317-335.

Mathirajan M. , Chandru V., Sivakumar A. .
(2007). "Heuristic algorithms for scheduling
heat-treatment furnaces of steel casting
industries"”, Sadhana, 32, Part 5, 479°500.

Pan Changchun, Yang G.K. (2009). "A method
of solving a large-scale rolling batch
scheduling problem in steel production using
a variant of column generation", Computers
& Industrial Engineering, 56, 165° 178.

Rong Aiying, Lahdelma Risto. (2008)."Fuzzy
chance constrained linear programming
model for optimizing the scrap charge in
steel production”, European Journal of
Operational Research, 186, 953° 964.

Singh Kumar Ashutosh, Srinivas, Tiwari M.K.
(2004). "Modelling the slab stack shuflfingl]
problem in developing steel rolling
schedules and its solution using improved
Parallel Genetic Algorithms" International
Journal of Production Economics , 91, 135-
147.



O, K3 S 5l el b g3 g go —la Bl (305400 Jbe K 1

(FIGIN Y

. Lagrangian relaxation

. PCTSP: Prize collecting traveling salesman problem

. Shanghai Baoshan

. Column generation

. MTO: make to order

. MTS: make to stock

. CODP: costumer order decoupling point

. OPP: order penetration point

. MZONLP: Mixed Zero One None Linear Programming
0.MZOLP: Mixed Zero One Linear Programming
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