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Abstract In this paper, a single machine due date assignment scheduling optimization problem in fuzzy
environment is investigated, which objective function is to minimize the total cost of earliness-tardiness
penalties by arranging the processing sequence of jobs and setting due dates for each job. In this type of
scheduling problem, asymmetric triangular fuzzy numbers are used to describe the processing times of
jobs, and weighted possible mean value of fuzzy numbers is used to compute the average value of the total
costs of penalties; Based on a kind of weight functions, the optimal due dates of each job are obtained, and
moreover, a new scheduling algorithm is proposed; Based on this type of method, it has been proven that
the problem investigated in this pater is polynomial solvable. In numerical experiments, when the comple-
tion time of the jobs follows different asymmetric distributions, compared with existing methods, the re-
sults show that the method proposed in this paper can more effectively reduce costs.
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Collect the data of the
processing time of the job

;
Model the processing time by the uncertain
variable base on the collected data

|

Construct due date assignment scheduling model;

Solve the model and output the due date
[

Compute the total penalties and examine the
effectivity of the due date assignment method
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Fig. 1 Flowchart for verifying the effectiveness of due date assignment methods in uncertain environments
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Fig. 2 Earliness-tardiness penalties for jobs in samples 1~6 with Lognormal distribution
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Table 2 Numerical experiment on sampling data following Lognormal distribution

Samples Penalties Penalties Penalties Penalties Penalties Penalties
(method A) (method B) (method C1) (method C2) (method C3) (method C4)
sample 1 6. 730 8. 160 6. 530 5. 590 5. 330 5. 430
sample 2 6. 970 8. 130 6. 800 5. 740 5. 201 5. 358
sample 3 5. 358 9.011 7.502 6. 487 6. 137 6. 417
sample 4 7.029 8.323 6. 825 5.670 1 5.110 2 5. 090
sample 5 6. 893 8.2557 6. 694 5. 482 5.073 5. 255
sample 6 6. 800 8. 172 6. 591 5.5301 5. 254 5.491
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Fig. 3 The relationship between m and earliness-tardiness

penalties under Lognormal distribution

Table 3 Numerical experiment on sampling data following Gamma distribution
Samples Penalties Penalties Penalties Penalties Penalties Penalties

(method A) (method B) (method CD) (method C2) (method C3) (method C4)
sample 1 9. 634 12. 485 10. 336 9. 615 10. 957 13. 468
sample 2 9. 360 12. 56 10. 314 9. 351 10. 469 12. 941
sample 3 9. 397 12. 791 10. 454 9. 395 10. 339 12. 420
sample 4 9. 332 12. 758 10. 460 9. 331 10. 388 12. 620
sample 5 9.037 12. 648 10. 232 9. 0375 10. 070 12. 280
sample 6 9. 166 12. 654 10. 293 9. 165 10. 192 12. 467
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Fig. 4 Earliness-tardiness penalties for jobs in samples 1~6 with Gamma distribution
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Fig. 7 Earliness-tardiness penalties for jobs in samples 1~6 with Rayleigh distribution
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Table 4 Numerical experiments on sampling data following Rayleigh distribution
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Samples Penalties Penalties Penalties Penalties Penalties Penalties
(method A) (method B) (method CD) (method C2) (method C3) (method C4)
sample 1 3.138 6. 497 4.741 9 3.518 8 3.129 3. 357
sample 2 3.084 4 6. 646 4. 850 9 3.521 3. 084 3. 265
sample 3 3. 066 6. 585 4.793 3.477 3.062 3. 252
sample 4 2.973 6. 609 4.792 3.424 2.972 3. 148
sample 5 3. 046 6. 622 4, 824 3.470 3. 045 3.223
sample 6 2.994 6. 622 4. 808 3. 441 2.993 3.170
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