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This paper presents a new mathematical programming model for an
integrated production and air transportation in supply chain
management with sequence-dependent setup times in order to design
an applied procedure for the production and distribution schedule.
The aim of this model is to minimize the total supply chain cost
consisting of the costs of distribution, production earliness and
tardiness, and delivery. Because of the complexity and NP-hardness
of this problem, two meta-heuristics based on genetic algorithm (GA)
and variable neighborhood search (VNS) are proposed. The
parameters of these algorithms and their appropriate operators are
set and determined by the use of the Taguchi experimental design.
Then, the quality of the results obtained by these algorithms is
compared. The computational results show that the developed VNS
outperforms the proposed GA.
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Procedure Hybrid genetic algorithm

Initialization
Fitness evaluation
Xpest = Update
Counter =0

While stopping criterion is not met do
Reproduction (p,%)
Crossover (1- p,%)
Mutation (All offspring produced by crossover, py,)

Fitness evaluation
Xpest = Update
Xpest = Local search

If Xpest IS NOt improved do
Counter = Counter +1
If Counter > no_change do
Population = restart phase
Counter =0
Endif
Else
Counter =0
Endif
Endwhile
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Procedure Local Search
k=1
While k<n+1do
v = mutated solution
If f(v)<f(x) do
X=V
k=n
If f(v)<f (Xeest) then
Xpest = V
Endif
Endif
k=k+1
Endwhile
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L. variable neighborhood search (VNS)
2. Neighborhood structure (NS)
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L. Shake
2 Local search
3. Refresher

¥ oslod —TF ol —1FAY ,3T s ca yrike 9 @b omsiitee ollall oy &g pidd


https://www.iust.ac.ir/ijiefa/article-1-953-en.html

[ Downloaded from www.iust.ac.ir on 2026-06-19 ]

Yoa gs“")'ﬁ)' 08 jude Mo plo g sﬂaﬁ EMo pdio ASeF L,

ey b ool oy yo (lgp Joo g udgi Az LSS gusuile

oslle 5 camlio slo lyz 4 020,68 o oliws b8 5o
& 3o Jolse ol ala 10t ge JAS 305 ik Julse
A oad o3y anass uolie g s, drwg o aid, S
S 5 el a8l n S0 sl Shae Ll 5 Lo el
weis QL (ftwjs 4w esl sl e S slaylly
D9 wiles o650 p3Y CuaS odel Cuws 4y slacle>
el 3,00 sleds, | S ooz Slile] olb
L calises mlio ,o of Gzl a5 ol Slisle;] >k G
o o ol o W el oy ol jen (s0b; slyiiddse
Foe syl Sl (g, Syl eoliiul b oS 59000
Caz b o] caslio polie G 5 ololis 15,6501 5 ,Slae jo

03,8 oy |y

& lwlmo S g b ol (1 £
5383 Sleebg) 9 Se) i yesl o Shes dmslie 5 b3 sl
Sy 0ed oo oolainl Liolesl slresls wdsi sl b SO
5 Alie b gilhe —j-F--d sles 5l ciulejl blae ol
Grao F a5 slows Gyae | 45 558 o oolinl [VF] ) Sen
5o S gleg il oo wolis slass Bjae d g sl olass
Sl ool 0dgi haaie b gillae ColeiSh moje8 SO 5l 5l
oals ylid 1Y ale Sl waie a5 olaslyy JS slass
asl plas jlg s o)led S ,bLie slajls 4 el o0l
&g 3 slan 2 &8> pley e ibioe TR BY &S
S e Sesl odd adgs ny Jeux b @il SSeSy
Ol ) osled Joaz o halosl 25k (sl 5l 90 sla ol

G P WP K

1. Initialization

Define the set of neighborhood structures N, for k=1,...,k,

that will be used in the search;
max

Choose a stopping condition; and find the initial solution x ;

2. Repeat until stopping condition is met:

Set fe——I:;

3. Repeat the following steps until k >k

max :
3.a. Shaking: Generate point x" at random from the kl'lJ neighborhood of x (x'e N,\, (x));

3.b. Local search: Apply some local search methods with X" as initial solution

to obtain a local optimum given by x” ;

3.c. Neighborhood change:

if the local optimum x” is better than x then x ¢—— x” and continue the search

with N, (k<——1): Otherwise, set k«——k +1:
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N 9 20, 30, 40, 50, 60, 70, 80,
90, 100
9 4,6, 8, 10, 12, 14, 16, 18,
20
K 4 2,2,3,3,3,4,4,4,5
Qi 1 Uniform [50,200]
di 1 Uniform [1,6] x (Qixpi+t;)
0i 1 Uniform [3,5]
a'; 1 Uniform [3,5]
Pi 1 Uniform [5,8]
Des; 1 Uniform [1,K]
dest 1 Uniform [1,K]
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L. One-Way Analysis of Variance
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