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Fuzzy simulation, In most of the flow shop scheduling problem studies, the capacity
i?ﬁtrftﬁlngeogﬁergh ing of buffers between each two successive machines are assumed
Flow shop, ’ infinite. Processing times are also considered constant and
Limited buffer, deterministic. These assumptions obviously suggest a significant
Job deterioration gap between theory and real-world production problems. In this

study, the problem of flow shop scheduling with limited buffers
and linear job deterioration is investigated. This problem is
considered in an uncertain environment, and fuzzy theory is
applied to describe this situation. For this problem, a fuzzy mixed
integer nonlinear program is formulated to minimize the weighted
sum of the fuzzy earliness and fuzzy tardiness penalties. To solve
this model, a novel integrating approach based on fuzzy
simulation and genetic algorithm is proposed. Finally, Numerical
results are presented to evaluate the performance of this approach
for a set of random test problems with different structures. The
computational results demonstrate effectiveness of the proposed
approach.
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2 (25.83,32.31,38.77) 5 97.95 3
3 (19.91,24.89,29.88) 1 183.68 2
4 (40.62,50.8,60.96) 3 207.31 5
5 (32.42,40.54,48.65) 4 179.97 4
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. Global solver (Lingo) Proposed fuzzy-GA
Prn(;I:;Lim (J-ng,t) :ﬁgg;: ﬁg) Be;et Opti r_nal Comp_utati ona Best Comp_utational
solution solution time solution time
PO1 32 200.96 200.96 0:00:01 200.96 0:00:0.2
P02 3*3 296.70 296.70 0:00:02 296.70 0:00:0.2
PO3 3*5 515.48 515.48 0:00:04 515.48 0:00:0.2
P04 4*2 337.67 337.67 0:00:05 337.67 0:00:0.3
PO5 4*3 521.08 521.08 0:00:08 521.08 0:00:0.3
P06 4*5 974.75 974.75 0:00:11 974.75 0:00:.0.3
PO7 5*%2 461.95 461.95 0:00:12 461.95 0:00:0.6
P08 5*%3 688.99 688.99 0:00:16 688.99 0:00:0.6
P09 5*%5 1668.4 1668.4 0:00:21 1668.4 0:00:0.6
P10 10%2 2944.21 - 5:00:00 2337.68 0:00:11
P11 10*3 3212.55 - 5:00:00 2733.83 0:00:11
P12 10*5 3769.32 - 5:00:00 3451.31 0:00:14
P13 30*2 - - 10:00:00 9235.22 0:03:11
P14 30*3 - - 10:00:00 9877.56 0:03:14
P15 30*5 - - 10:00:00 10607.5 0:03:18
P16 50*2 - - 20:00:00 28997.70 0:15:83
P17 50*3 - - 20:00:00 30221.88 0:16:19
P18 50*5 - - 20:00:00 35018.11 0:16:33
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