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An Assembly-Type Flowshop Scheduling Problem with
Qutsourcing Allowed

Jae-Ho Juhn

Division of Public Management Information System, Chungju National University

This paper considers an assembly-type flowshop scheduling problem in which each job is assembled with two types of

components. One type of the components is outsourced with positive lead time but the other type is fabricated in-house at

the first stage. The two types of the components should be prepared at the first stage before starting the assembly oper-

ation for each job at the second stage. The objective is to schedule the jobs so that the makespan is minimized. Some

solution properties and lower bounds are derived and incorporated into a branch and bound algorithm. Also, an efficient

heuristic is developed. The performances of the proposed branch and bound algorithm and heuristic are evaluated through

computational experiments.
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10 04 30 1.66 9.54 30 0.14 3.16
0.6 30 1.28 496 30 0.20 3.33
08 30 1.42 7.36 30 0.33 4.88
1.0 30 0.81 9.37 30 0.00 0.00
20 04 30 1.35 5.48 30 0.08 2.01
0.6 30 0.98 8.67 30 0.34 4.61
08 30 0.98 4.94 30 0.03 0.39
1.0 30 0.83 6.76 30 0.07 1.70
30 04 30 0.27 2.95 30 0.12 0.96
06 30 0.44 373 30 0.09 1.11
08 30 0.63 5.08 30 0.03 0.75
1.0 21 N/AM N/A 28 N/A N/A
40 04 30 0.36 2.10 30 0.06 0.70
0.6 30 0.35 3.21 30 0.06 1.03
08 28 0.84 7.07 30 0.07 0.88
10 17 N/A N/A 21 N/A N/A
50 04 30 0.30 2.36 30 0.06 0.88
0.6 30 0.28 2.39 30 0.10 1.00
08 27 N/A N/A 30 0.04 0.32
1.0 14 N/A N/A 16 N/A N/A
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100 0.4 0.26 2.26 0.04 0.49

0.6 0.40 2.61 0.07 133

0.8 0.84 10.04 0.42 2.64

1.0 2.57 11.77 427 11.48

300 0.4 0.13 0.73 0.02 0.09

0.6 0.11 0.79 0.01 0.13

0.8 0.33 2.05 0.19 1.37

1.0 2.33 8.72 2,00 7.74

500 0.4 0.04 0.34 0.00 0.05

0.6 0.05 0.32 0.02 0.24

0.8 0.13 1.38 0.09 0.9

1.0 0.38 1.32 0.76 2.52

700 0.4 0.04 0.31 0.01 0.18

0.6 0.03 0.20 0.01 0.12

0.8 0.08 0.55 0.02 0.23

1.0 0.63 3.02 0.67 391

900 0.4 0.04 0.35 0.00 0.01

0.6 0.03 0.17 0.01 0.07

0.8 0.05 0.28 0.02 0.18

1.0 0.15 0.50 0.23 1.64
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