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Abstract
In this variant, each job has two tasks. The first task can be processed on either machine while the second task must be

This paper considers a variant of scheduling problem of minimizing makespan in a two-machine flow-shop.

processed on the second machine and cannot be processed unless the first task has been processed. The second task is
allowed to be processed at any time after completing the first task. We present an improved polynomial time approximation

algorithm with worst-case ratio of 3/2, which is 20 % better than the greedy-like algorithm in the average case.
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Table 1

Comparison of Crax(H) and Cmax(GL)

Team 1 (15jobs) 2 (15jobs) 3 (15jobs) 4 (15jobs)

5 (15jobs)

6 (15jobs) 7 (15jobs) 8 (15jobs) 9 (15jobs) 10 (15jobs)

12252 82992 60765 94877 85403 6612 31315 40794 10152
90532 12784 78292 41074 90326 98878 58922 93048 10000
48062 79454 6043 52233 76012 6417 5193 9875 62623
7846 65781 42280 22311 16127 62556 71082 5438 10390
8157 30393 58496 27044 43838 44762 33431 88014 17658
38792 48951 60273 33795 31429 32471 94356 54058 9836
34452 79823 8976 TIR02 75734 11303 61205 23424 79030
25935 75905 86773 6460 35543 58451 35398 38608 74235
10006 81666 47358 28063 46840 1685 96721 24666 44792
30750 74815 85052 87446 22707 71507 49438 2424
90887 92288 35110 82858 82431 47040 40136 5543 39680

67198
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13383 53255 58409 6360 9890 51998 10331 96538 66 745
17202 42896 37302 87285 95543 19825 85287 65279 25254
97285 11322 14976 22140 2093 32641 61594 85278 22904

53416 89678 83957 T2867 39596
82604 89642 83159
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933034
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60752 90970 10420 99084 63600 45981 95760 3367 26454 66753 1356
1688 17652 32655 68738 93540 84325 94658 51519 83872 94025 37363
31791 63086 90073 25487 61005 53854 54359 52797 94329 63643 42912
67961 40635 96612 15616 T1736 94641 49875 51447 26977 68813 81867
30873 32215 32107 4783 31717 73541 82553 35830 H8885 86888 90050
91911 2972 71072 28256 38578 23688 1236
77915 55462 25322 81345 5827 91269 27312 84927 17631 9872 68130
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45984 70320 92674
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95753

935 261
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891 200
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727 376
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1028 381

1326515
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