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4. Central section
5. Ending section
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4. Selection, crossover and mutation operators
5. Offspring

6. Neighborhood search

7. Diversification

8. Intensification
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1. Genetic Algorithm
2. Intelligent random search
3. Fitness value



e 0 3o /p )l Sl / Qo (quintign (Mol (o) it S5 (oneld 19 g (o 3 4ol 0329

YfY

o QLMS; l!bo)sb GOLAJ B LDJ..J‘)B 9 uYgM

oilp @b -Y-¥F

iy (SNl @l Sy el p3¥ Lapgiges S (bl Hekine &
Blos Joleo a5 090 iy Jow Bas mli jelate ol 4y 043
&b Olye 4 el (gyaeliy B3 JS 50 ladiyie ggeme 05
W PRV uL?Lu‘ U")‘JJ

ESH RN PV S ¢

W358 )18 abls Oldes cou Wb &5 Slaally Gl jshaie o

Sl Y (50,90 o LkA.u")S 9 u\ls.a.?u\

FlLO| | Y| VY| Yy Y| Y|P Y

(N=3,M=2,T=2) ¢ s &l p9igeg S :(Y) J&

2 V) IS Jol peieeg,S zy b bl S g yhe la e
b olaite b5 cod 53 4 o3 el 0nd o (V) Jgi
Liloas )So Jﬁd?' )o)u)ﬁ.é)l&

(V) S8 Jol pg9095 35 Sl S g o b yuiiio (V) Jgu

el 0ol 4385 ISy *;Js) S \ﬁ*-“l“)s-"‘ bl by 90

! — ! —_ —_ —
Y331 =1 Z3231 =1 T,,=1 T,,=1

Sl Coumez 3l Bolal 4y pgjseg,S 50 Cawli,gr bl jo

09...:‘5.4 MJJAJ Sabls ‘5).4\.6) RV &)Lﬁ as LS"? ® 9 03

T;,=1 Y321 =1 Va1 =1 Z1211 = 1

bl g poises,S o Sl Jlasl ol Fp Sl e

Zya21 =1  Zyy31=1 Vi1 =1 Vy11 =1

Vigq =1 Vyp1 =1 Vi3 =1 Vy31 =1

poipes,S ol oLl Jlasl wsl Ko pgiees,S (Sl

pop—size

_ _ ! _ ’ _
az, =1 Bri=1 @191 =1 ayz1=1

ool Wopgigag S e 390 2le> pr = fi/ Xily fi
3de G pgjges,S e ol glp Wed e GO Pi o5 polie

a'2_3_1 =1 .3’2,1,1 =1 5’1,2,1 =1 3’1,3,1 =1

S slojl 1 )3 )55 he sae o oo WS G g i (o (ol
235 o S )T 5las pg3909,5 28,5 )8

bl Slos —O-F

sloclsr sbul cuz Wly Sl 50 Sla Thy S5 ke
Dl Slool jo 0gd oo oolaiwl abley Sl 5 g w38
gounie glaSlee (g 4 anls glagslailel; b gangle;
L SB20X" 5 SI20X" wile oo ,Sles j 45 wiloads b yne
5,8kee by o le sud ol slasiss 5l alo sy Lai>
S5 w8l szl Cur Sles 99 cnl calplo ilazils o2
s o5 55 Jila> SB20X Slae o wilad,F 15 Lo
4 398 o0 0aels Soly a5 ally bl slapgiees S5 50 (LS
FSs JUS ey Sij anlp (b e a8 glagy b jelaie
aile 55 SI20X Slos 09 oo Jitie Hlaij,s 4 wlaxs 5 18
Jisl sl a4 a5 Sgls cpl b wasS o Joe SB20X Slee
g so Jie aslie slaj casline slaS'sly

G Shas —F-F
I . . - =
Sopgigeg,S 0 (o5 OB sl jshate 4 gz Slee
3 09500 )4 Coxex slapgiges,S )3 (iSugs Sua b ol
sl Slee sitin 55 S8 a4 a5 olapgiges,S L oak,
5 R GlowsSae (g Shee aile Jglite g

1. Tournament selection

2. Roulette wheel

3. Similar job two point crossover
4. Similar block two point crossover
5. Small perturbation
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2. Taguchi method
3. Orthogonal arrays
4. Signal-to-noise ratios
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1. Swapping, inversion, insertion, shift mutation
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This paper studies multi-stage, multi-product, multi-period production
planning problem with sequence dependent setups in closed-loop
supply chain. Manufacturing and remanufacturing processes of each
product are regarded consequently, and both of them could be
performed if machine is ready for processing corresponding product.
To formulate the problem, a mixed-integer programming (MIP) model
is presented and four heuristic algorithms using rolling horizon and a
genetic algorithm are developed to solve the model. First two heuristic
algorithms are developed based on the original model, but to solve the
large instances the other two heuristics and the genetic algorithm are
based on the simplified model, which is obtained by elimination of
non-permutation sequences of original model solution space. To
calibrate the parameters of the proposed genetic algorithm, Taguchi
method is applied. The numerical results indicate the efficiency of the
proposed meta-heuristic algorithm against MIP-based heuristic
algorithms.
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