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Detailed results

Table SD.1
Detailed CPLEX results of all experiments on instances with 5, 10 and 15 customers under all settings
Problem Type No. Instance Ve Dg Vs Dp S Vr Dr MIP gap
1 C101-5 3 25437 1 59.46 1 4 313.84  0.00
2 C103-5 2 154.50 0 0.00 0 2 154.50  0.00
3 C206-5 1 214.36 0 0.00 0 1 214.36  0.00
4 C208-5 1 180.96 0 0.00 0 1 180.96  0.00
5 R104-5 3 161.25 0 0.00 0 3 161.25  0.00
6 R105-5 3 182,92 0 0.00 0 3 182.92  0.00
7 R202-5 1 128.78 0 0.00 0 1 128.78  0.00
8 R203-5 1 24241 0 0.00 0 1 24241  0.00
9 RC105-5 3 238.05 0 0.00 0 3 238.05  0.00
10 RC108-5 3 316.51 0 0.00 0 3 316.51  0.00
11 RC204-5 1 179.16 0 0.00 0 1 179.16  0.00
12 RC208-5 1 167.98 0 0.00 0 1 167.98  0.00
13 C101-10 3 39293 1 13459 2 4 527.52  0.00
14 C104-10 1 23422 1 98.65 3 2 332.87  0.00
" 15 C202-10 2 264.76 0 0.00 0 2 264.76  0.00
g 16 (C205-10 2 22828 0 0.00 0 2 228.28  0.00
£ 17 R102-10 3 226.71 1 57.96 2 4 284.67  0.00
~ 18 R103-10 3 21124 0 0.00 0 3 211.24  0.00
= 19 R201-10 1 292.78 0 0.00 0 1 292.78  0.00
E 20 R203-10 2 23268 0 0.00 0 2 232.68  0.00
g 21 RC102-10 5 429.15 0 0.00 0 5 429.15  0.00
~ 22 RC108-10 4 396.22 0 0.00 0 4 396.22  0.00
23 RC201-10 2 313.65 0 0.00 0 2 313.65  0.00
24 RC205-10 2 393.55 0 0.00 0 2 393.55  0.00
25 C103-15 2 39169 1 125.09 4 3 516.78  0.35
26 C106-15 3 285.20 1 107.84 2 4 393.04  0.00
27 C202-15 3 384.80 0 0.00 0 3 384.80  0.00
28 C208-15 2 28742 0 0.00 0 2 287.42  0.00
29 R102-15 4 362.05 0 0.00 0 4 362.05  0.00
30 R105-15 4 361.36 1 85.61 3 5 446.96  0.00
31 R202-15 3 41795 0 0.00 0 3 417.95  0.00
32 R209-15 2 33854 0 0.00 0 2 338.54  0.00
33 RC103-15 5 469.67 0 0.00 0 5 469.67  0.00
34 RC108-15 5 467.58 0 0.00 0 5 467.58  0.00
35 RC202-15 2 381.44 0 0.00 0 2 381.44  0.00
36 RC204-15 1 353.56 0 0.00 0 1 353.56  0.18
1 C101-5 3 25437 1 59.46 1 4 313.84  0.00
ch) 2 C103-5 1 152.66 1 20.00 1 2 172.66  0.00
% 3 C206-5 1 21378 1 14852 3 2 362.31  0.00
3' 4 C208-5 1 157.72 1 138.74 2 2 296.45  0.00
E 5 R104-5 2 159.43 1 79.73 2 3 239.17  0.00
o 6 R105-5 2 165.09 1 61.31 2 3 226.40  0.00
E 7 R202-5 1 126.52 1 70.98 2 2 197.50  0.00
8 R203-5 1 202.79 2 186.17 4 3 388.96  0.00
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285.20
372.68
275.89
342.39
344.59
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161.25
182.92
128.78
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316.51
179.16
167.98
443.52
309.86
264.76
228.28
293.16
211.24
292.78
232.68
429.15
396.22
313.65
393.55
403.74
334.14
384.80
287.42
362.05
409.66
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31 R202-15 3 41795 0 0 0 3 417.95  0.00
32 R209-15 2 338.54 0 0 0 2 338.54  0.00
33 RC103-15 5 469.67 0 0 0 5 469.67  0.00
34 RC108-15 5 467.58 0 0 0 5 467.58  0.00
35 RC202-15 2 38144 0 0 0 2 381.44  0.00
36 RC204-15 1 353.56 0 0 0 1 353.56  0.18
* No feasible solution found within the permitted CPU time
Table SD.2
Detailed CPLEX results of all experiments on instances with 25 customers and 21 RSs under all settings
Problem Type No. Instance Ve Dg Vs Ds S Vtr Dr MIP gap
1 C101-25 6 615.86 1 12649 3 7 742.36  0.00
2 C102-25 5 527.27 1 14589 4 6 673.16  0.07
3 C103-25 4 420.90 1 30.52 2 5 451.42 0.47
4 C104-25 - - - - - - - -
5 C105-25 5 584.64 1 11620 4 6 700.84  0.00
6 C106-25 5 552.10 1 83.38 3 6 635.47  0.00
7 C107-25 4 533.02 1 14765 4 5 680.68  0.00
8 C108-25 6 526.23 0 0.00 0 6 526.23  0.00
9 C109-25 4 472.53 1 92.74 3 5 565.27  0.27
10 C201-25 3 39589 0 0.00 0 3 395.89  0.00
11 C202-25 3 40842 0 0.00 0 3 408.42  0.00
12 C203-25 3 42889 0 0.00 0 3 428.89  0.00
13 C204-25 2 34249 0 0.00 0 2 342.49  0.00
14 C205-25 2 430.81 0 0.00 0 2 430.81  0.00
15 C206-25 - - - - - - - -
16 C207-25 2 446.40 0 0.00 0 2 446.40  0.00
17 C208-25 3 410.71 0 0.00 0 3 410.71  0.00
18 R101-25 9 733.95 0 0.00 0 9 733.95  0.00
19 R102-25 8 555.78 1 51.57 2 9 607.35  0.12
20 R103-25 - - - - - - - -
" 21 R104-25 5 39477 0 0.00 0 5 394.77  0.29
% 22 R105-25 6 602.63 1 98.40 4 7 701.03  0.07
N 23 R106-25 7 53254 0 0.00 0o 7 532.54  0.32
?E 24 R107-25 5 423.01 1 12.65 1 6 435.66 0.23
A, 25 R108-25 6 502.95 0 0.00 0 6 502.95  0.62
Q>: 26 R109-25 7 530.15 0 0.00 0o 7 530.15  0.00
- 27 R110-25 - - - - - - -
28 R111-25 - - - - - - - -
29 R112-25 - - - - - - - -
30 R201-25 2 43449 0 0.00 0 2 434.49  0.00
31 R202-25 2 47791 0 0.00 0 2 477.91  0.00
32 R203-25 2 465.73 0 0.00 0 2 465.73  0.13
33 R204-25 2 306.89 0 0.00 0 2 306.89  0.02
34 R205-25 2 411.87 0 0.00 0 2 411.87  0.00
35 R206-25 2 391.50 0 0.00 0 2 391.50  0.00
36 R207-25 2 340.55 0 0.00 0 2 340.55  0.00
37 R208-25 2 306.38 0 0.00 0 2 306.38  0.00
38 R209-25 2 399.01 0 0.00 0 2 399.01  0.00
39 R210-25 2 334.43 0 0.00 0 2 334.43  0.00
40 R211-25 2 36892 0 0.00 0 2 368.92  0.06
41 RC101-25 6 728.46 1 150.26 4 7 878.72  0.00
42 RC102-25 8 74790 0 0.00 0 8 747.90  0.00
43 RC103-25 5 52898 0 0.00 0 5 528.98  0.11
44 RC104-25 7 674.54 0 0.00 0o 7 674.54  0.24
45 RC105-25 7 665.35 0 0.00 0o 7 665.35  0.00
46 RC106-25 7 63748 0 0.00 0o 7 637.48  0.00
47 RC107-25 - - - - - - - -
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733.54
568.59
499.17
400.77
611.26
538.02
473.78
439.62

621.10

384.97
431.03
640.79
537.25
528.61
461.76
453.91
395.02
423.57
452.55
342.18
407.90
388.85
425.51
453.61
641.39
552.46
432.62
392.05
540.49
472.53
402.51
450.84
500.07
423.27
413.46

402.19
429.94
439.77
309.38
403.97
392.67
340.55
306.38
385.72
330.86
368.92
691.24
736.99
485.92
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184.32

30.27
132.42
151.02
194.98
111.83
163.37
141.98
82.78
53.81
85.64
50.34
103.67
81.19
122.51
76.37
229.84
151.00
105.21
86.78
235.44
153.98
174.04
151.34
107.12
110.53
145.48

0.00
0.00
0.00
0.00
0.00
0.00
0.00
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275.12
210.54
181.09
199.66
218.46
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79.31

O OO oo o oo !

ot

Gt UL i O UL O 0 W O =1 00 W W N NN WRFN®B OIS0 & =

WU OO I T OOOoOOoOoOoOooo o oo o!

N W WN NN NN !

W W WW W R T OO O~

— =
o O

SNENEENEPN IICNIEN RS R

WO N N0 O 0000 N WWNDNDWWDNDWWWw!

733.54
568.59
499.17
400.77
611.26
538.02
473.78
439.62

805.42

415.23
563.44
791.81
732.22
640.44
625.13
595.89
477.80
477.39
538.19
392.52
511.57
470.04
548.02
529.97
871.23
703.45
537.83
478.82
775.93
626.51
576.55
602.18
607.19
533.81
558.94

402.19
429.94
439.77
309.38
403.97
392.67
340.55
306.38
385.72
330.86
368.92
966.35
947.53
667.01
785.67
823.32
768.24
677.96
648.84
812.29

0.00
0.03
0.15
0.09
0.00
0.00
0.00
0.03

0.00

0.08
0.44
0.00
0.00
0.00
0.00
0.12
0.00
0.00
0.31
0.13
0.00
0.00
0.00
0.00
0.00
0.08
0.30
0.41
0.00
0.13
0.22
0.70
0.18
0.37
0.34

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.47
0.42
0.09
0.15
0.39
0.69
0.00
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528.75
462.73
441.83
610.03
570.24
473.78
451.79

855.82
696.15
414.05
504.34
660.82
749.21
537.16
526.23
604.36
395.89
408.42
428.89
342.49
430.81
477.33
446.40
410.71
733.95
612.00
450.49
395.43
640.88
532.54
471.69
502.95
530.15
450.88
499.58
423.43
434.49
477.91
465.73
306.90
411.87
391.50
340.55
306.38
399.01
334.43
368.92
845.51
747.90
528.98
674.54
665.35
637.48
690.68
558.41
733.54
568.59
500.36
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528.75
462.73
441.83
662.71
570.24
473.78
451.79

855.82
696.15
414.05
504.34
660.82
749.21
537.16
526.23
604.36
395.89
408.42
428.89
342.49
430.81
477.33
446.40
410.71
733.95
612.00
450.49
395.43
640.88
532.54
471.69
502.95
530.15
450.88
499.58
423.43
434.49
477.91
465.73
306.90
411.87
391.50
340.55
306.38
399.01
334.43
368.92
845.51
747.90
528.98
674.54
665.35
637.48
690.68
558.41
733.54
568.59
500.36

0.00
0.00
0.06
0.00
0.00
0.00
0.00

0.00
0.00
0.07
0.32
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.06
0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.29
0.00
0.00
0.13
0.37
0.00
0.14
0.09
0.35
0.00
0.00
0.16
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.00
0.00
0.11
0.24
0.00
0.00
0.37
0.35
0.00
0.01
0.16



52 RC204-25 2 400.77 0 0 0 2 400.77  0.02
53 RC205-25 2 611.26 0 0 0 2 611.26  0.00
54 RC206-25 3 538.02 0 0 0 3 538.02  0.00
55 RC207-25 3 473.78 0 0 0 3 473.78  0.00
56 RC208-25 2 439.62 0 0 0 2 439.62  0.03

Table SD.3
Detailed MG-DP-ILNS results of EVRPTW-RS-SMBS experiments on instances with 100 customers and 21
RSs

No. Instance Ve Dk Vs Dgp S Vo D

1 C101-100 10 828.94 2 265.50 5 12 1094.44
2 C102-100 10 828.94 2 265.50 5 12 1094.44
3 C103-100 10 823.46 2 230.97 5 12 1054.43
4 C104-100 10 851.36 2 176.33 4 12 1027.69
5 C105-100 10 830.46 2 262.98 5 12 1093.44
6 C106-100 10 828.94 2 265.50 5 12 1094.44
7 C107-100 10 827.55 2 243.46 5 12 1071.01
8 C108-100 11 884.62 2 228.29 4 13 1112.92
9 C109-100 10 911.29 2 187.07 6 12 1098.37
10 C201-100 4 683.10 1 61.06 1 5 744.16
11 C202-100 4 677.48 1 47.98 2 5 725.46
12 C203-100 4 680.55 1 42.52 1 5 723.07
13 C204-100 4 690.80 1 61.06 1 5 751.85
14 C205-100 4 676.29 1 61.06 1 5 737.35
15 C206-100 4 772.26 0 0.00 0 4 772.26
16 C207-100 4 679.16 1 70.75 3 5 749.92
17 C208-100 4 710.56 0 0.00 0 4 710.56
18 R101-100 23 1761.11 3 302.73 11 26 2063.84
19 R102-100 20 1635.08 3 308.92 10 23 1944.01
20 R103-100 16 1312.01 3 317.10 12 19 1629.12
21 R104-100 15 1240.79 1 39.21 2 16 1280.00
22 R105-100 19 1533.39 2 182.44 8 21 1715.84
23 R106-100 17 1410.61 2 164.92 8 19 1575.53
24 R107-100 15 1251.58 2 178.59 5 17 1430.17
25 R108-100 12 1069.75 2 207.14 8 14 1276.89
26 R109-100 16 1314.21 2 218.70 8 18 1532.90
27 R110-100 14 1205.68 2 242.71 8 16 1448.40
28 R111-100 14 1233.64 3 217.46 10 17 1451.10
29 R112-100 15 1230.13 1 78.01 2 16 1308.15
30 R201-100 6 1634.63 0 0.00 0 6 1634.63
31 R202-100 5 1069.86 0 0.00 0 5 1069.86
32 R203-100 4 1093.77 0 0.00 0 4 1093.77
33 R204-100 4 785.81 0 0.00 0 4 785.81
34 R205-100 5 1001.75 0 0.00 0 5 1001.75
35 R206-100 4 940.36 0 0.00 0 4 940.36
36 R207-100 4 868.76 0 0.00 0 4 868.76
37 R208-100 3 773.04 0 0.00 0 3 773.04
38 R209-100 5 944.12 0 0.00 0 5 944.12
39 R210-100 4 1021.40 0 0.00 0 4 1021.40
40 R211-100 4 780.00 0 0.00 0 4 780.00
41 RC101-100 19 1806.84 2 279.27 7 21 2086.11
42 RC102-100 17 1669.22 2 318.06 8 19 1987.29
43 RC103-100 15 1512.94 1 139.86 4 16 1652.80
44 RC104-100 13 1317.43 1 110.55 3 14 1427.97
45 RC105-100 17 1650.40 3 317.25 10 20 1967.65
46 RC106-100 16 1547.29 2 209.33 8 18 1756.62
47 RC107-100 16 1488.77 1 156.80 4 17 1645.57
48 RC108-100 14 1401.35 2 191.10 8 16 1592.45



49 RC201-100 5 1482.87 0 0.00 0 5 1482.87
50 RC202-100 5 1207.72 0 0.00 0 5 1207.72
51 RC203-100 5 980.35 0 0.00 0 5 980.35
52 RC204-100 4 827.14 0 0.00 0 4 827.14
53 RC205-100 6 1275.21 0 0.00 0 6 1275.21
54 RC206-100 5 1117.68 0 0.00 0 5 1117.68
55 RC207-100 5 1032.56 0 0.00 0 5 1032.56
56 RC208-100 4 832.92 0 0.00 0 4 832.92
Table SD.4
Detailed MG-DP-ILNS results of EVRPTW-SMBS experiments on instances with 100 customers and 21 RSs
No. Instance Vi Dg VB Dp S Vr Dt
1 C101-100 11 860.35 2 265.50 5 13 1125.85
2 C102-100 10 828.94 2 265.50 5 12 1094.44
3 C103-100 10 828.06 2 265.50 5 12 1093.56
4 C104-100 9 1226.23 3 331.45 12 12 1557.68
5 C105-100 10 830.46 2 262.98 5 12 1093.44
6 C106-100 11 859.82 2 244.78 5 13 1104.60
7 C107-100 10 827.55 2 243.46 5 12 1071.01
8 C108-100 11 895.21 2 232.04 5 13 1127.25
9 C109-100 11 901.81 2 237.68 6 13 1139.49
10 C201-100 4 641.99 1 137.05 4 5 779.03
11 C202-100 4 664.88 1 138.97 3 5 803.85
12 C203-100 4 672.07 1 143.24 4 5 815.31
13 C204-100 5 678.44 1 118.65 4 6 797.09
14 C205-100 4 658.49 1 144.25 3 5 802.74
15 C206-100 4 674.16 1 147.67 4 5 821.84
16 C207-100 4 655.80 1 139.09 4 5 794.89
17 C208-100 4 643.48 1 136.88 3 5 780.35
18 R101-100 24 1750.06 4 330.00 15 28 2080.06
19 R102-100 20 1621.03 4 407.75 16 24 2028.79
20 R103-100 16 1312.01 3 317.10 12 19 1629.12
21 R104-100 13 1186.59 3 267.80 11 16 1454.38
22 R105-100 18 1504.83 4 333.59 15 22 1838.41
23 R106-100 17 1456.46 4 345.52 16 21 1801.99
24 R107-100 16 1276.83 3 306.61 11 19 1583.43
25 R108-100 12 1149.01 3 299.61 12 15 1448.62
26 R109-100 17 1338.53 3 332.89 12 20 1671.43
27 R110-100 15 1257.19 3 305.89 11 18 1563.08
28 R111-100 16 1263.49 3 271.52 12 19 1535.01
29 R112-100 14 1184.94 3 288.91 12 17 1473.85
30 R201-100 7 1221.27 0 0.00 0 7 1221.27
31 R202-100 5 1255.92 1 43.40 3 6 1299.33
32 R203-100 4 940.94 1 65.43 4 5 1006.36
33 R204-100 4 779.39 0 0.00 0 4 779.39
34 R205-100 5 1005.35 1 36.40 2 6 1041.76
35 R206-100 4 920.58 1 74.15 4 5 994.74
36 R207-100 4 848.25 0 0.00 0 4 848.25
37 R208-100 3 757.39 1 47.22 3 4 804.61
38 R209-100 6 897.14 0 0.00 0 6 897.14
39 R210-100 4 958.64 1 63.01 4 5 1021.65
40 R211-100 4 780.00 0 0.00 0 4 780.00
41 RC101-100 19 1746.96 3 378.94 12 22 2125.90
42 RC102-100 16 1600.11 3 415.99 12 19 2016.10
43 RC103-100 15 1485.02 3 364.93 12 18 1849.95
44 RC104-100 12 1284.90 3 354.09 11 15 1638.98
45 RC105-100 19 1744.97 3 367.15 12 22 2112.12
46 RC106-100 16 1506.95 3 363.03 12 19 1869.98



47 RC107-100 15 1408.02 3 339.68 12 18 1747.69
48 RC108-100 14 1370.70 3 373.14 12 17 1743.84
49 RC201-100 5 1387.84 1 76.25 4 6 1464.09
50 RC202-100 5 1207.72 0 0.00 0 5 1207.72
51 RC203-100 5 1136.13 1 54.26 2 6 1190.39
52 RC204-100 4 853.56 1 109.55 4 5 963.11
53 RC205-100 6 1262.60 1 63.55 4 7 1326.15
54 RC206-100 5 1428.59 1 48.03 3 6 1476.62
55 RC207-100 5 1021.96 1 41.97 2 6 1063.92
56 RC208-100 4 859.30 1 128.12 4 5 987.41

Table SD.5

Detailed MG-DP-ILNS results of EVRPTW-RS experiments on instances with 100 customers and 21 RSs

No. Instance Vi Dg VB Dp S Vr Dt

1 C101-100 - - - - - - -

2 C102-100 - - - - - - -

3 C103-100 - - - - - - -

4 C104-100 16 1755.46 0 0 0 16 1755.46

5 C105-100 - - - - - - -

6 C106-100 16 1338.63 0 0 0 16 1338.63

7 C107-100 - - - - - - -

8 C108-100 16 1343.08 0 0 0 16 1343.08

9 C109-100 17 1469.47 0 0 0 17 1469.47

10 C201-100 6 966.39 0 0 0 6 966.39

11 C202-100 6 1014.46 0 0 0 6 1014.46

12 C203-100 6 1004.94 0 0 0 6 1004.94

13 C204-100 6 1576.88 0 0 0 6 1576.88

14 C205-100 6 993.09 0 0 0 6 993.09

15 C206-100 6 935.82 0 0 0 6 935.82

16 C207-100 6 1515.52 0 0 0 6 1515.52

17 C208-100 5 1019.43 0 0 0 5 1019.43

18 R101-100 29 2152.89 0 0 0 29 2152.89

19 R102-100 28 2200.76 0 0 0 28 2200.76

20 R103-100 21 1944.32 0 0 0 21 1944.32

21 R104-100 17 1560.58 0 0 0 17 1560.58

22 R105-100 26 1971.76 0 0 0 26 1971.76

23 R106-100 20 1645.73 0 0 0 20 1645.73

24 R107-100 20 2166.24 0 0 0 20 2166.24

25 R108-100 17 1669.47 0 0 0 17 1669.47

26 R109-100 22 2157.61 0 0 0 22 2157.61

27 R110-100 19 1620.67 0 0 0 19 1620.67

28 R111-100 19 1760.93 0 0 0 19 1760.93

29 R112-100 16 1478.90 0 0 0 16 1478.90

30 R201-100 6 1634.63 0 0 0 6 1634.63

31 R202-100 5 1069.86 0 0 0 5 1069.86

32 R203-100 4 1093.77 0 0 0 4 1093.77

33 R204-100 4 779.39 0 0 0 4 779.39

34 R205-100 5 1001.75 0 0 0 5 1001.75

35 R206-100 4 940.36 0 0 0 4 940.36

36 R207-100 4 825.57 0 0 0 4 825.57

37 R208-100 3 773.04 0 0 0 3 773.04

38 R209-100 5 944.12 0 0 0 5 944.12

39 R210-100 4 1021.40 0 0 0 4 1021.40

40 R211-100 4 780.00 0 0 0 4 780.00

41 RC101-100 - - - - - - -

42 RC102-100 21 1974.36 0 0 0 21 1974.36

43 RC103-100 20 1933.39 0 0 0 20 1933.39

44 RC104-100 17 1735.48 0 0 0 17 1735.48
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*No feasible solution is found for the given instance under the setting of EVRPTW-RS




