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1. Closed-loop Supply chain
2. Green Closed-loop Supply chain
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1. NP-hard
2. Single-method
3. Optimization Via Simulation (OVS)
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1. Linear mathematical model
2. Mixed integer linear programming (MILP)
3. Remanufactured
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2. Self-adaptive
3.Reinforced learning method
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3. Memory
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5. Java Code
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1 15,550,000,000 380 9.2%

2 20,440,000,000 640 58.0%

3 20,400,000,000 871 78.0%

4 12,000,000,000 279 10.0%

5 17,230,000,000 468 60.0%

6 17,340,000,000 618 81.0%

7 19,825,000,000 632 71.0%

8 22,020,000,000 691 62.0%

9 19,755,000,000 626 43.0%

10 21,415,000,000 513 75.0%

e 11 20,580,000,000 472 50.0%
3 12 22,065,000,000 520 52.0%
l 13 16,900,000,000 795 62.0%
\w; 14 15,145,000,000 |74 50.2%
9 15 10,935,000,000 V46 56.0%
16 28,645,000,000 622 81.9%

17 24,660,000,000 95 57.6%

18 19,565,000,000 Y34 24.1%

19 29,270,000,000 481 56.0%

20 30,125,000,000 vo3 58.7%

21 24,085,000,000 408 67.2%

22 ,565,000,000 1o v55 80.5%

23 15,390,000,000 598 66.3%

24 9,270,330,000 v23 17.5%
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25 11,805,000,000 804 64.2%
26 12,825,000,000 vel 71.0%
27 8,629,000,000 533 49.50%
28 24,090,000,000 v86 84.4%
29 19,530,000,000 V67 88.0%
30 16,950,000,000 434 19.3%
31 24,730,000,000 11,0 90.7%
32 17,750,000,000 142 8.2%

33 20,260,000,000 Y64 53.2%
34 17,035,000,000 591 71.8%
35 075,000,000 1 v 044 65.2%
36 12,310,000,000 £v. 60.0%

(504 b)) O sie sla g sl ol 51 g 0 ileBly (sla g sl L A J 5o

. S aldS 58 g aoree

e = e yton CO2( e
1 6 17,340,000,000 618 81.0%
2 10 21,415,000,000 513 75.0%
3 15 10,935,000,000 467 56.0%
4 18 19,565,000,000 342 24.1%
5 21 24,085,000,000 408 67.2%
6 22 15,565,000,000 557 80.5%
7 23 15,390,000,000 598 66.3%
8 24 9,270,330,000 237 17.5%
9 25 11,805,000,000 804 64.2%
10 26 12,825,000,000 756 71.0%
11 27 8,629,000,000 533 49.5%
12 29 19,530,000,000 677 88.0%
13 31 24,730,000,000 1,001 90.7%
14 35 12,075,000,000 445 65.2%
15 36 12,310,000,000 420 60.0%
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