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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
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2. Roulette wheel

3. Similar job two point crossover
4. Similar block two point crossover
5. Small perturbation

adgl oo —V-F
el oo S5 e yesl (2l vgne 4 celis sadsl Conax
G lawgi ool (Syme (6,000 Gl (garwsi b jshaie cpy
Job d bale> a5 ool oy adsl Cume> M [YA]

g oo Slgs ol
sazme 3dgi g adgi anld g0 e umenr Solal oy o

D pdy e D)ge oyed (saled 13 DY gaze oles
Gyl gy 4 adsl corox wd g
G ol ol @ 1) n5 () adsl Comex wdg pslaie 4

S s LSS QL M)
asle Wi =T, Wi (2 ]) o¥same sadS sl
Ngbse iy Jop Dygear pell (nly Ygame g oond
game ol 1, Wj.m Mode VL b Jyame s
sleanie fooze o5 s oo |8 abae 0 LS anass
On Nlgiee Jpaxme o 0gh aneS DVsame (g5l
Loy 4l (arass Jpame (sl 5l b8 @il (arass DYgamxe
S Jyame 0,8 JIF 4l mrass Jpaxme A1l o
Ol 0l oo Bis 0ad e DY ezt S I 8L acass
Al Jamass Jasdse (0 O¥game coled Uyl oo aslsl iy,
ol rend Caz e SVgame Jlg STl ey
o0 duglio K05 b Jpame o glaany T3 (sjlailel (gloasy o
lal il €1 5m 5l S Crajm &5 (Shye o Jbe sl g

Dgb oo ol | Jpame suzme o G 5 9y a3
S oot 4 ond WS pgjgeg)S 5 e gy crl 5o
Gl o s LSS L T poisesS So JSis sl


www.SID.ir

YFA (S 300ty JH 9 g8 4 ity Lo 1ol b oy i il ol 005 39 (51alo soir el 5 34l 2

OF 3 o alolid a5 pg5509,5 ) 50 Sszee alie ol
b b b (Blog 48,5 )18 o5 cnl 5l sm it Hlais jse
O3 &5 (So3o O e Ngbiee S Conl) G ) i
bge slagys abl (saze adgh) adg anld 4 by ye Hlai 350
Sedsi slag 5l e aloldly Joame Glon (35) Suzme olgi 4
Coly & oy B b by (il g ad)S 1,8 (daze adgs)
s Syl g LalE Cudguze b 0)93 p 50 Wgd oo Jie

Sl 00l oolaiwl (glaey ;> 0,55,

Lolsr Comor (a8 gy —1-F

Slawi 4y 4Bl drngl Cunex ;0 39290 Slapgises,S Ol
Qe s 4y g ol Ol opgigeg,S (e 5l comes (g0l
iyl By Hlro Ve F

sl el wpsSIl Bg loy (gouiST S jlme
Sl a4 0,68l Gl ST sl 4T 0gd o RBgie (BSin
50 Sguge Sl gy sl )| ST olaws b g audl oo, ba )| ST olaws

oy 18 09800 patedne J3 51 45) 09290 Cloz (n e

S5 i psSl alez 5l S8 slag sl sl el by pelass
S 5975 4 el 1,8 DI 2 FEe el Jelse 5 (S
o,flas 4 e LIS ai ol G le el )l ol bl
Siahl webis sl Glesh cal o Ssdee Ol Ghera
el oas oolitl T > oS g, 5l oo 03ls dxugs glap yoSt
L1 5956 ools Sl gmyp (255U By, Salate (slaayl)]
yokiieds gy cnl 50 sled co s Sl SO gle ole;] slows
A e . 4 .
72984 JEKm S 2 Jlone oS e ok 580
199200 Silee 4 gh 4 JUSew Cins 0gd s iSTa> (S/N)
obly s oSl a5 WS Lo Ll has mb sl
polie a l.asdl 005 FRNeP cux | S sbaarie
lo i) oudais Cagr (2956 g, [YY] aiS o aneS” oo lLail
S (o0 Joe ) O)g0hy
D9 oo dmmlne SIN G o yilosl 12 sl -
5,0 SIN G 55, s BB 3l a5 Slo,gxSB ol -
sl gy S o STa 1) SIN oo a5 o
SIN cs 59, oz U as Sla,gSlbakl, o -
EARRIRCCINP S K O { P W PO LI < WP IRV RE

ol asls (i Bas @b a5 ol (i

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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