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Abstract

This project proposes a Genetic Algorithm (GA) for a Dynamic Vehicle Routing
Problem (DVRP), emphasizing on transportation arrangement considered based on
goods delivering time to end customer and space capability of trucks to meet the
customer’s needs, and to decrease related expenses for best solution of Dynamic
Vehicle Routing Problem by application the Genetic Algorithm.

Genetic Algorithm is one of the metaheuristics method which usually acquires
fast computation time but does not guarantee optimal solution. Genetic Algorithm is
inspired by natural selection biology, evolutionary biology theorem. Parameters,
which are number of population size/number of generation, type of crossover, type
of mutation, probability of crossover, probability of mutation, are important for
Genetic Algorithm application as they can influence the quality of solution.

The experiments were performed on three problems of various sizes, namely
small, middle and large, in order to find suitable parameters and assesses the
algorithm’s performance. The results were compared with those obtained from
Simulated Annealing, Iterated Local Search, Particle Swarm Optimization and Ant

Colony Optimization.
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Pop/Gen [Crossover | Mutation |Pcrossover|Pmutation| Average SD Min Time
10/200 LZ Swapping 0.90 0.05 1,947.75 57.45 | 1,856.50 | 46.32
10/200 LZ Swapping 0.90 0.10 1,782.88 58.84 | 1,721.69 | 4273
10/200 LZ Swapping 0.70 0.05 1,821.45 | 10159 | 1,645.19 | 4152
10/200 LZ Swapping 0.70 0.10 1,790.41 36.17 | 1,759.38 | 4271
10/200 LZ Group 0.90 0.05 2,060.56 | 106.40 | 1,932.00 | 51.86
10/200 LZ Group 0.90 0.10 2,183.94 | 12199 | 2,078.56 | 53.23
10/200 LZ Group 0.70 0.05 2,136.70 42.56 | 2,067.69 | 49.37
10/200 LZ Group 0.70 0.10 2,013.75 68.34 | 1,954.56 | 48.02
10/200 OP Swapping 0.90 0.05 1,880.11 | 10833 | 1,734.06 | 43.83
10/200 OP Swapping 0.90 0.10 1,780.36 31.36 | 1,740.88 | 42.45
10/200 oP Swapping 0.70 0.05 1,834.29 | 115.06 | 1,7117.81 | 41.79
10/200 OP Swapping 0.70 0.10 1,821.98 71.89 | 1,725.63 | 4241
10/200 OopP Group 0.90 0.05 1,967.48 | 179.85 | 1,724.13 | 44.06
10/200 oP Group 0.90 0.10 2,010.51 | 15040 | 1,793.94 | 45.30
10/200 op Group 0.70 0.05 2,094.13 99.65 | 1,960.88 | 49.04
10/200 OoP Group 0.70 0.10 2,075.48 | 136.99 | 1,919.31 | 47.85
10/200 R Swapping 0.90 0.05 1,902.08 69.47 | 1,813.81 | 46.63
10/200 TP Swapping 0.90 0.10 1,780.36 | 138.82 | 1,598.38 | 42.45
10/200 TR Swapping 0.70 0.05 1,809.16 69.26 | 1,135.75 | 41.71
10/200 TP Swapping 0.70 0.10 1, (9151 97.12 | 1,640.06 | 42.84
10/200 WP Group 0.90 0.05 2,023.13 89.17 | 1,915.00 | 44.36
10/200 TP Group 0.90 0.10 1,966.45 84.00 | 1,815.31 | 45.44
10/200 P Group 0.70 0.05 2,039.31 | 155.62 | 1,813.19 | 47.00
10/200 TP Group 0.70 0.10 1,965.39 | 123.24 | 1,789.50 | 45.84
20/100 LZ Swapping 0.90 0.05 1,901.88 7236 | 1,834.44 | 43.20
20/100 LZ Swapping 0.90 0.10 1,817.81 7230 | 1,738.13 | 44.23
20/100 LZ Swapping 0.70 0.05 1,910.10 | 14577 | 1,778.19 | 45.60
20/100 LZ Swapping 0.70 0.10 1,839.18 96.74 | 1,741.75 | 47.03
20/100 LZ Group 0.90 0.05 2,084.83 | 113.58 | 1,906.38 | 50.700
20/100 LZ Group 0.90 0.10 1,981.83 | 151.95| 1,852.69 | 46.89
20/100 LZ Group 0.70 0.05 2,117.28 84.77 | 2,020.31 | 48.13
20/100 LZ Group 0.70 0.10 2,080.03 76.26 | 1,989.06 | 47.02
20/100 op Swapping 0.90 0.05 1,824.88 81.90 | 1,736.63 | 40.38
20/100 OP Swapping 0.90 0.10 1,764.00 52.01 | 1,674.56 | 41.58
20/100 opP Swapping 0.70 0.05 1,829.44 96.93 | 1,707.00 | 40.50
20/100 OP Swapping 0.70 0.10 1,835.06 5841 | 1,736.88 | 44.11
20/100 OoP Group 0.90 0.05 2,097.73 | 101.75| 1,988.75 | 45.48
20/100 P Swapping 0.90 0.10 1,742.04 55.10 | 1,676.44 | 47.05
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Pop/Gen |Crossover | Mutation |Pcrossover|Pmutation| Average SD Min Time
20/100 P Swapping 0.70 0.05 1,842.54 4549 | 1,794.31 | 45.76
20/100 iy Swapping 0.70 0.10 1,846.28 83.40 | 1,723.06 | 44.37
20/100 P Group 0.90 0.05 1,891.81 37.95 | 1,855.13 | 43.44
20/100 TP Group 0.90 0.10 1,961.19 | 12359 | 1,903.44 [ 49.36
20/100 jig Group 0.70 0.05 1,946.43 67.53 | 1,845.38 | 50.71
20/100 TP Group 0.70 0.10 1,929.35 53.90 | 1,848.50 | 52.10
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Pop/Gen |Crossover | Mutation |Pcrossover|Pmutation| Average SD Min Time
10/200 LZ Swapping 0.90 0.05 1,190.23 | 100.58 | 1,098.56 | 44.80
10/200 LZ Swapping 0.90 0.10 1,186.33 9258 | 1,067.75 | 43.48
10/200 LZ Swapping 0.70 0.05 1,155.88 9433 | 1,082.44 | 4276
10/200 LZ Swapping 0.70 0.10 1,206.80 19.70 | 1,191.25 | 46.04
10/200 LZ Group 0.90 0.05 1,343.69 93.63 | 1,271.63 | 46.20
10/200 LZ Group 0.90 0.10 1,399.91 | 13811 | 1,225.63 | 44.57
10/200 LZ Group 0.70 0.05 1,375.74 44.21 | 1,317.38 | 44.61
10/200 LZ Group 0.70 0.10 1,326.10 | 136.02 | 1,171.88 | 48.72
10/200 opP Swapping 0.90 0.05 1,144.76 | 108.66 | 1,057.63 | 43.57
10/200 OP Swapping 0.90 0.10 1,121.90 68.53 | 1,068.69 | 44.51
10/200 OP Swapping 0.70 0.05 1,161.93 76.24 | 1,075.88 | 42.29
10/200 OoP Swapping 0.70 0.10 1,201.76 | 157.05 | 1,050.25 | 44.07
10/200 OoP Group 0.90 0.05 1,308.01 | 101.15 | 1,177.63 | 43.70
10/200 opP Group 0.90 0.10 1,388.66 87.50 | 1,280.11 | 44.45
10/200 OoP Group 0.70 0.05 1,185.39 46.60 | 1,157.19 | 42.58
10/200 OP Group 0.70 0.10 1,340.70 69.40 | 1,270.31 | 43.77
10/200 TP Swapping 0.90 0.05 1,186.89 | 116.06 | 1,039.31 | 41.89
10/200 TP Swapping 0.90 0.10 1,121.90 | 80.108 | 1,058.31 | 44.51
10/200 TP Swapping 0.70 0.05 1,27455 | 144.14 | 1,091.88 | 42.17
10/200 TP Swapping 0.70 0.10 1,208.65 | 146.25 | 1,058.13 | 43.24
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Pop/Gen |Crossover | Mutation [Pcrossover|Pmutation| Average SD Min Time
10/200 P Group 0.90 0.05 1,290.71 96.48 | 1,161.06 | 48.56
10/200 TP Group 0.90 0.10 1,265.58 | 110.100 | 1,155.00 | 42.83
10/200 TP Group 0.70 0.05 1,244.33 75.86 | 1,128.25 | 45.60
10/200 TP Group 0.70 0.10 1,245.66 | 118.88 | 1,137.75 | 42.81
20/100 LZ Swapping 0.90 0.05 1,179.21 | 104.05 | 1,061.63 | 42.33
20/100 LZ Swapping 0.90 0.10 1,169.13 67.63 | 1,081.69 | 44.14
20/100 LZ Swapping 0.70 0.05 1,234.49 | 14857 | 1,095.00 | 42,04
20/100 LZ Swapping 0.70 0.10 1,123.08 67.41 | 1,048.44 | 41.67
20/100 LZ Group 0.90 0.05 1,271.85 72.26 | 1,200.06 | 41.90
20/100 LZ Group 0.90 0.10 1,334.70 66.93 | 1,220.69 | 46.86
20/100 LZ Group 0.70 0.05 1,313.35 | 157.33 | 1,175.00 | 43.76
20/100 LZ Group 0.70 0.10 1,245.15 73.22 | 1,137.63 | 43.65
20/100 oP Swapping 0.90 0.05 1,182.44 | 112.83 | 1,065.56 | 46.26
20/100 OoP Swapping 0.90 0.10 1,064.95 48.72 | 1,033.50 | 41.45
20/100 OoP Swapping 0.70 0.05 1,210.68 86.06 | 1,149.88 | 43.37
20/100 opP Swapping 0.70 0.10 1,113.80 79.29 | 1,046.63 | 40.709
20/100 OoP Group 0.90 0.05 1,298.55 | 154.64 | 1,121.00 | 40.54
20/100 OP Group 0.90 0.10 1,322.38 | 13145 | 1,153.56 | 41.81
20/100 OoP Group 0.70 0.05 1,322.81 78.97 | 1,228.25 | 44.90
20/100 OP Group 0.70 0.10 1,318.88 [ 120.64 | 1,156.31 | 42.62
20/100 P Swapping 0.90 0.05 1,098.69 67.90 | 1,029.75 | 4547
20/100 TP Swapping 0.90 0.10 1,107.64 | 117.03 | 1,027.00 | 42.10
20/100 TP Swapping 0.70 0.05 1,135.49 48.10 | 1,083.44 | 40.84
20/100 P Swapping 0.70 0.10 1,100.55 66.48 | 1,029.31 | 43.21
20/100 TP Group 0.90 0.05 1,164.59 67.90 | 1,029.75 | 41.55
20/100 TP Group 0.90 0.10 1,202.54 | 117.03 | 1,027.00 | 43.60
20/100 TP Group 0.70 0.05 1,188.61 48.10 | 1,083.44 | 41.88
20/100 TP Group 0.70 0.10 1,161.03 66.48 | 1,029.31 | 42.10
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Pop/Gen |Crossover | Mutation |Pcrossover|Pmutation| Average SD Min Time
10/200 LZ Swapping 0.90 0.05 4,165.88 | 137.14 | 4,041.63 | 94.11
10/200 LZ Swapping 0.90 0.10 3,162.25 90.40 | 3,633.00 | 81.50
10/200 LZ Swapping 0.70 0.05 3,901.26 | 160.49 | 3,637.50 | 89.20
10/200 LZ Swapping 0.70 0.10 3,854.26 [ 193.75 | 3,690.11 | 95.75
10/200 LZ Group 0.90 0.05 433773 | 219.68 | 4,115.81 | 97.88
10/200 LZ Group 0.90 0.10 4,080.45 | 150.37 | 3,912.06 | 91.36
10/200 LZ Group 0.70 0.05 4,042.83 | 12838 | 3,868.44 | 89.30
10/200 LZ Group 0.70 0.10 4,047.63 | 196.87 | 3,767.94 | 96.07
10/200 OP | Swapping| 090 0.05 |4,01850 | 251.58 | 3,766.81 | 94.98
10/200 OP Swapping 0.90 0.10 3,969.68 | 11589 | 3,860.69 | 88.19
10/200 OoP Swapping 0.70 0.05 4,120.81 | 14198 | 3,951.06 | 95.23
10/200 OoP Swapping 0.70 0.10 4,087.86 | 14198 | 3,951.06 | 88.38
10/200 or Group 0.90 0.05 4,104.98 | 18740 | 3,871.88 | 86.54
10/200 OoP Group 0.90 0.10 4,102.71 | 153.00 | 3,967.62 | 88.14
10/200 oP Group 0.70 0.05 4,292.63 | 206.40 | 4,024.75 | 90.906
10/200 opP Group 0.70 0.10 4,104.28 | 179.16 | 3,900.71 | 88.25
10/200 TP Swapping 0.90 0.05 4,029.84 | 190.85 | 3,799.19 | 81.34
10/200 TP Swapping 0.90 0.10 3,969.68 | 107.46 | 3,738.75 | 88.19
10/200 P Swapping 0.70 0.05 3,966.64 | 117.44 | 3,846.56 | 94.78
10/200 TP Swapping 0.70 0.10 3,951.20 | 146.16 | 3,794.75 | 92.85
10/200 TP Group 0.90 0.05 4,206.16 | 285.27 | 3,790.56 | 91.01
10/200 TP Group 0.90 0.10 4,029.94 81.29 | 3,969.31 | 98.17
10/200 TP Group 0.70 0.05 4,178.56 | 129.83 | 4,017.44 | 95.70
10/200 TP Group 0.70 0.10 3,903.91 | 146.64 | 3,719.00 | 92.59
20/100 LZ Swapping 0.90 0.05 3,992.89 84.27 | 3,881.93 | 87.17
20/100 LZ Swapping 0.90 0.10 3,979.88 | 207.54 | 3,751.50 | 85.83
20/100 LZ Swapping 0.70 0.05 3,884.61 | 25523 | 3,718.12 | 78.27
20/100 LZ Swapping 0.70 0.10 3,965.05 | 116.00 | 3,768.31 | 80.23
20/100 LZ Group 0.90 0.05 4,001.00 | 22277 | 3,769.19 | 92.07
20/100 LZ Group 0.90 0.10 4,078.64 | 13525 | 3,840.71 | 89.87
20/100 LZ Group 0.70 0.05 3,930.71 | 22113 | 3,677.00 | 87.57
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Pop/Gen |Crossover | Mutation |Pcrossover|Pmutation| Average SD Min Time
20/100 opP Swapping 0.90 0.05 4,092.40 | 182.13 | 3,897.56 | 89.63
20/100 LZ Group 0.70 0.10 4,014.68 | 150.70 | 3,861.00 [ 93.68
20/100 oP Swapping 0.90 0.10 3,975.05 | 163.98 | 3,732.06 | 101.06
20/100 opP Swapping 0.70 0.05 4,103.58 87.58 | 4,025.31 | 84.95
20/100 opP Swapping 0.70 0.10 3,981.00 | 163.98 | 3,819.62 | 86.03
20/100 op Group 0.90 0.05 4,069.93 90.29 | 3,946.93 | 88.99
20/100 opP Group 0.90 0.10 4,322.54 | 24217 | 3,982.50 | 90.91
20/100 OP Group 0.70 0.05 426376 | 269.11 | 3,860.50 | 98.33
20/100 opP Group 0.70 0.10 4,051.99 | 11396 | 3,894.56 | 95.86
20/100 TP Swapping 0.90 0.05 3,852.51 | 156.80 | 3,640.31 | 84.63
20/100 P Swapping 0.90 0.10 3,795.90 | 191.67 | 3,582.75 | 81.65
20/100 P Swapping 0.70 0.05 3,945.51 9234 | 3,829.19 | 79.62
20/100 TP Swapping 0.70 0.10 3,692.60 | 179.32 | 3,502.31 | 91.15
20/100 TP Group 0.90 0.05 3,968.55 | 156.80 | 3,640.31 | 88.52
20/100 TR Group 0.90 0.10 3,932.54 | 191.67 | 3,582.75 | 100.52
20/100 TP Group 0.70 0.05 3,872.86 92.34 | 3,829.19 | 88.49
20/100 TP Group 0.70 010 3,964.31 | 179.32 | 3,502.31 | 96.21
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Pop/Gen |Crossover | Mutation |Pcrossover| Pmutation| Average SD Min Time
10/200 LZ Swapping 0.90 0.05 | 3,259.19 68.39 | 3,201.81 | 94.41
10/200 LZ Swapping 0.90 0.10 | 3,44581 | 20543 | 3,179.63 | 103.31
10/200 IZ Swapping 0.70 0.05 3,53.36 | 223.26 | 3,229.56 | 99.06
10/200 LZ Swapping |  0.70 0.10 | 3,329.85 | 119.37 | 3,206.13 | 92.29
10/200 LZ Group 0.90 0.05 3,397.68 | 238.75 | 3,126.06 | 85.51
10/200 LZ Group 0.90 0.10 | 3,351.98 | 174.99 | 3,165.00 [ 92.51
10/200 LZ Group 0.70 0.05 |3,425.10 | 176.98 | 3,169.31 | 96.68
10/200 LZ Group 0.70 0.10 3,497.48 | 23939 | 3,212.69 | 96.68
10/200 opP Swapping 0.90 0.05 3,435.00 | 348.25 | 3,086.88 | 101.47
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Pop/Gen | Crossover | Mutation | Pcrossover | Pmutation| Average SD Min Time
10/200 op Swapping 0.90 0.10 3,500.34 | 130.00 | 3,324.94 | 100.28
10/200 oP Swapping 0.70 0.05 3,357.98 | 161.96 | 3,153.06 | 92.08
10/200 oP Swapping | 0.70 0.10 | 3,309.50 | 113.86 | 3,164.31 | 89.79
10/200 oP . Group 0.90 0.05 3,543.41 155.27 | 3,317.50 | 90.59
10/200 opP Group 0.90 0.10 3,438.05 188.82 | 3,222.38 | 92.93
10/200 OopP Group 0.70 0.05 3,470.24 | 191.78 | 3,196.56.| 86.22
10/200 or Group 0.70 0.10 3,345.13 81.83 | 3,268.63 | 88.97
10/200 TP Swapping | 0.90 005 | 333999 | 15504 | 3,125.25 | 92.07
10/200 TP Swapping 0.90 0.10 3,500.34 174.33 | 3,165.88 | 100.28
10/200 TP Swapping 0.70 0.05 3,360.83 108.22 | 3,228.06 | 82.50
10/200 TP Swapping 0.70 0.10 3,265.46 91.30 | 3,180.88 94.42
10/200 TP Group 0.90 0.05 3,484.74 58.05 | 3,403.12 | 91.97
10/200 TP Group 0.90 0.10 3,278.31 18296 | 3,129.69 | 93.15
10/200 TP Group 0.70 0.05 3,361.30 138.32 | 3,205.88 | 95.93
10/200 TP Group 0.70 0.10 3,343.91 203.77 | 3,151.50 | 9292
20/100 LZ Swapping | 0.90 005 | 329829 | 14691 | 317275 | 8276
20/100 LZ Swapping 0.90 0.10 3,330.43 83.62 | 3,220.50 | 86.18
20/100 LZ Swapping | 0.70 0.05 | 3,303.45| 166.13 | 3,047.63 | 82.99
20/100 LZ Swapping 0.70 0.10 3,214.70 | 126.67 | 3,028.00 | 86.19
20/100 LZ Group 0.90 0.05 3,351.34 | 21547 | 3,031.31 87.65
20/100 LZ Group 0.90 0.10 3,518.48 135.20 | 3,089.63 | 85.79
20/100 |L74 Group 0.70 0.05 3,380.30 121.42 | 3,242.56 | 83.76
20/100 LZ Group 0.70 0.10 3,185.99 171.20 | 2,968.94 | 85.16
20/100 oP Swapping 0.90 0.05 3,248.38 114.50 | 3,081.38 | 89.44
20/100 oP Swapping 0.90 0.10 3,126.96 124.20 | 3,010.71 | 92.58
20/100 OoP Swapping 0.70 0.05 3,335.74 187.29 | 3,600.00 | 85.19
20/100 oP Swapping | 0.70 0.10 | 321601 | 5550 | 3,131.19 | 83.66
20/100 opP Group 0.90 0.05 3,424.48 | 202.20 | 3,231.00 | 94.88
20/100 op Group 0.90 0.10 3,366.69 5247 | 3,300.31 | 86.72
20/100 opP Group 0.70 0.05 3,522.31 8397 | 3,388.19 89.56
20/100 opP Group 0.70 0.10 3,373.73 | 267.35| 3,029.88 | 91.96
20/100 TP Swapping 0.90 0.05 3,191.76 101.16 | 3,029.38 | 89.34
20/100 TP Swapping | 0.90 0.10 | 3,12509 | 189.81 | 2,804.56 | 81.97
20/100 TP Swapping 0.70 0.05 3,231.75 | 160.42 | 3,073.69 | 89.22
20/100 TP Swapping | 0.70 010 | 3,08319 | 56.26 | 3,02550 | 81.69
20/100 TP Group 0.90 0.05 3,269.04 | 251.47 | 2,957.06 | 88.61
20/100 TP Group 0.90 0.10 3,281.18 | 119.62 | 3,114.06 | 91.55
20/100 TP Group 0.70 0.05 3,187.20 | 19447 | 3,026.31 | 84.33
20/100 TP Group 0.70 0.10 3,201.00 | 261.44 | 2,925.38 | 101.22
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Pop/Gen |Crossover | Mutation |Pcrossover|Pmutation|. Average SD Min Time
10/200 LZ Swapping 0.90 0.05 7,670.06 | 142.66 | 7,516.25 | 172.78
10/200 LA Swapping 0.90 0.10 7,387.76 7731 | 7,261.25 | 167.70
10/200 LZ Swapping 0.70 0.05 7,729.85 | 25101 | 7,471.69 | 190.30
10/200 LZ Swapping 0.70 0.10 7,323.93 | 237.03 | 7,157.19 | 195.30
10/200 LZ Group 0.90 0.05 7,523.11 | 130.24 | 7,356.38 | 190.06
10/200 LZ Group 0.90 0.10 7,689.30 | 15847 | 7,496.75 | 204.16
10/200 LZ Group 0.70 0.05 7,692.55 | 26177 | 7,257.69 | 199.57
10/200 LZ Group 0.70 0.10 7,248.76 | 191.30 | 7,061.38 | 195.67
10/200 OoP Swapping 0.90 0.05 7,889.24 | 13333 | 7,698.50 | 209.12
10/200 OoP Swapping 0.90 0.10 7,491.61 | 143.09 | 7,342.00 | 214.00
10/200 op Swapping 0.70 0.05 7,869.51 82.78 | 7,769.81 | 200.90
10/200 op Swapping 0.70 0.10 7,483.84 | 216.88 | 7,336.13 | 215.14
10/200 OoP Group 0.90 0.05 7,936.98 | 23520 | 7,718.88 | 201.23
10/200 op Group 0.90 0.10 7,650.66 | 244.25 | 7,386.56 | 195.40
10/200 or Group 0.70 0.05 7,880.30 | 209.80 | 7,660.06 | 201.40
10/200 or Group 0.70 0.10 7,689.55 | 196.24 | 7,494.25 | 204.40
10/200 TP Swapping 0.90 0.05 7,850.70 | 306.30 | 7,537.06 | 181.14
10/200 TP Swapping 0.90 0.10 7,491.61 | 34193 | 6,697.56 | 214.00
10/200 TP Swapping 0.70 0.05 7,739.31 | 206.46 | 7,537.38 | 200.10
10/200 P Swapping 0.70 0.10 7,494.64 | 239.78 | 7,143.25 | 204.37
20/100 LZ Swapping 0.70 0.05 7,627.90 | 100.46 | 7,508.06 | 187.65
10/200 P Group 0.90 0.05 7,884.84 | 180.900 | 7,699.81 | 190.91
10/200 TP Group 0.90 0.10 7,631.43 | 216.11 | 7,382.00 | 204.39
10/200 TP Group 0.70 0.05 7,856.16 | 266.65 | 7,555.63 | 190.45
10/200 LS Group 0.70 0.10 7,409.41 | 26251 | 7,039.31 | 213.58
20/100 LZ Swapping 0.90 0.05 7,153.11 | 260.101 | 7,336.81 | 187.30
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Pop/Gen |Crossover | Mutation |Pcrossover|Pmutation| Average SD Min Time
20/100 LZ Swapping | 0.90 0.10 | 7,444.35 | 235,08 | 7,157.00 | 192.80
20/100 LZ Swapping | 0.70 0.10 | 7,297.11 | 253.65 | 6,999.25 | 174.65
20/100 LZ Group 0.90 005 |7,644.39 | 224.18 | 7,351.44 | 188.86
20/100 LZ Group 0.90 0.10 | 7,81858 | 310.04 | 7,559.38 | 202.93
20/100 LZ Group 0.70 0.05 |7,80205 | 36294 | 7,384.75 | 189.31
20/100 LZ Group 0.70 0.10 | 7,506.73 | 218.09 | 7,230.63 | 192.13
20/100 OP Swapping | 0.90 0.05 | 7,83533 | 23642 | 7,564.38 | 196.28
20/100 oP Swapping | 0.90 0.10 | 7,552.69 | 106.51 | 7,434.00 | 202.14
20/100 OoP Swapping |  0.70 005 |7973.63 | 186.67 | 7,760.71 | 207.12
20/100 opP Swapping 0.70 0.10 7,830.54 | 165.19 | 7,562.31 | 192.63
20/100 OoP Group 0.90 005 | 797734 | 24541 | 7,701.69 | 197.43
20/100 OP Group 0.90 0.10 | 8,043.71 | 320.701 | 7,797.88 | 183.08
20/100 opP Group 0.70 0.05 8,110.25 | 275.42 | 7,733.63 | 207.14
20/100 oP Group 0.70 0.10 | 7,990.01 | 246.50 | 7,695.63 | 202.79
20/100 TP Swapping 0.90 0.05 7,461.91 | 22690 | 7,269.13 | 204.95
20/100 aF Swapping |  0.90 010 | 7,275.71 | 167.18 | 7,000.38 | 201.83
20/100 TP Swapping |  0.70 005 |7,332.84 | 169.43 | 7,081.44 | 196.65
20/100 P Swapping |  0.70 0.10 |7,397.98 | 123.88 | 7,222.38 | 192.09
20/100 TP Group 0.90 0.05 7,136.38 | 35492 | 7,350.00 | 206.66
20/100 TP Group 0.90 0.10 | 7,442.21 | 356.25 | 7,045.63 | 182.49
20/100 TP Group 0.70 0.05 7,640.03 | 383.85 | 7,239.69 | 188.12
20/100 b Group 0.70 0.10 | 7,381.36 | 326.04 | 6,952.00 | 210.30
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Amsfines HAN1Inasg
Pop/Gen |Crossover | Mutation |Pcrossover | Pmutation| Average SD Min Time
10/200 LZ Swapping 0.90 0.05 7,405.10 | 307.17 | 6,998.00 | 193.87
10/200 LZ Swapping 0.90 0.10 7,22285 | 237.83 | 6,968.88 | 202.00
10/200 LZ Swapping 0.70 0.05 7,01853 | 15431 | 7,211.38 | 197.42
10/200 LZ Swapping 0.70 0.10 7,255.06 | 116.08 | 7,051.00 | 188.49
10/200 LZ Group 0.90 0.05 7,544.18 | 178.01 | 7,267.13 | 203.61
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Pop/Gen [Crossover| Mutation |Pcrossover | Pmutation| Average SD Min Time
10/200 LZ Group 0.90 0.10 7,418.45 | 317.24 | 6,958.31 | 179.44
10/200 LZ Group 0.70 0.05 7,403.74 | 318.16 | 7,055.63 | 197.18
10/200 LZ Group 0.70 0.10 7,172.30 | 200.52 | 6,908.94 | 196.34
10/200 opP Swapping 0.90 0.05 7,364.28 | 162.48 | 7,176.38 | 175.57
10/200 opP Swapping 0.90 0.10 7,355.50 | 111.68 | 7,177.81 | 189.61
10/200 OoP Swapping 0.70 0.05 7,645.75 | 208.88 | 7,441.25 | 204.51
10/200 oP Swapping 0.70 0.10 7,256.01 | 198.89 | 6,953.75 | 207.14
10/200 oP Group 0.90 0.05 7,279.66 | 186.54 | 6,954.63 | 193.24
10/200 OoP Group 0.90 0.10 7,237.53 | 17475 | 7,047.00 | 199.77
10/200 oP Group 0.70 0.05 7,563.31 | 269.73 | 7,287.50 | 202.77
10/200 OP Group 0.70 0.10 7,428.11 | 320.28 | 7,078.88 | 189.23
10/200 P Swapping 0.90 0.05 7,366.94 | 24548 | 7,014.69 | 176.85
10/200 TP Swapping 0.90 0.10 7,355.50 | 391.85 | 6,735.00 | 189.61
10/200 iy Swapping 0.70 0.05 7,524.74 | 378.05 | 7,001.69 | 193.64
10/200 TP Swapping 0.70 0.10 | 7,143.83 | 11808 | 7,014.38 | 185.66
10/200 TR Group 0.90 0.05 7,271.00 | 298.02 | 6,999.94 | 191.56
10/200 TP Group 0.90 0.10 7,301.44 76.12 7,222.94 | 215.72
10/200 TP Group 0.70 0.05 7,179.63 | 206.63 | 6,909.94 | 173.13
10/200 TP Group 0.70 0.10 7,121.30 | 509.42 | 6,650.88 | 197.84
20/100 LZ Swapping 0.90 0.05 7,306.76 | 301.80 | 7,032.50 | 183.08
20/100 LZ Swapping 0.90 0.10 7,044.21 | 21943 | 6,806.88 | 185.36
20/100 LX Swapping 0.70 0.05 7,331.60 | 17730 | 7,034.25 | 181.74
20/100 L% Swapping 0.70 0.10 7,0606.44 | 261.42 | 6,663.00 | 178.16
20/100 LZ Group 0.90 0.05 7,065.85 | 256.56 | 6,689.25 | 164.14
20/100 LZ Group 0.90 0.10 7,04595 | 188.87 | 6,773.69 | 186.09
20/100 LZ Group 0.70 0.05 7,291.30 | 24152 | 6,975.63 | 199.46
20/100 LZ Group 0.70 0.10 7,120.08 | 186.86 | 6,965.25 | 176.26
20/100 opP Swapping 0.90 0.05 7,473.53 | 150,905 | 7,329.94 | 210.90
20/100 oP Swapping 0.90 0.10 7,303.64 | 126.16 | 7,191.50 | 204.08
20/100 oP Swapping 0.70 0.05 7,176.03 | 110.33 | 7,053.25 | 200.91
20/100 opP Group 0.70 0.10 7,281.28 | 184.25 | 6,989.19 | 198.91
20/100 P Swapping 0.90 0.05 6,998.56 | 169.51 | 6,832.38 | 190.43
20/100 TP Swapping 0.90 0.10 7,140.20 | 159.09 | 6,884.63 | 183.77
20/100 TP Swapping 0.70 0.05 7,186.11 | 289.01 | 6,920.56 | 181.35
20/100 TP Swapping 0.70 0.10 6,979.70 | 305.10 | 6,703.31 | 186.38
20/100 TP Group 0.90 0.05 7,127.25 | 109.35 | 6,954.88 | 181.74
20/100 TP Group 0.90 0.10 7,099.55 | 19048 | 6,799.50 | 177.58
20/100 P Group 0.70 0.05 7,240.30 | 268.62 | 6,828.31 | 179.92
20/100 TP Group 0.70 0.10 7,059.56 | 241.01 | 6,824.00 | 187.78
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nansenusIiunIue 2 Jadeduly nilawanssiuiinalvdinavuansiaiu Assauainy

A O v a o a ¢ 1 a ¢ < o o 1
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fimsanaalym Feaunsawaninan1siasieilguiauinidn 1 Ldawamswg 4.10

o a
A13799 4.10 uanran AT Atymnuuagn 1

Source DF - Seq-SS AdJ-SS Adj MS F P
Population/Generation 1 34,592 34,592 34,592 375 0.05
Type of Crossovers 2 221,313 227,313 113,657 1232 0.00
Type of Mutation 1 2,124,037 2,124,037 2,124,037 230.20 0.00
Probability of Crossover 1 1,440 1,440 1,440 011 0.69
Probability of Mutation 1 124,400 124,400 124,400 1348 0.00
Population/Generation* 1 42,249 42,249 42,249 458 0.03
Type of Mutation
Type of Crossovers* 2 75,343 75,343 37,672 4,08 0.02
Type of Mutation
Population/Generation* 2 66,034 66,034 33,017 358 0.03

Type of Crossovers*
Probability of Crossover
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A1519% 4.10 (si0) uansran siasidgmauiadn 1

Source DF  Seq-SS Adj-SS Adj MS F P
Type of Mutation* 1 49,076 49,076 49,076 532 0.02
Probability of
Crossover®
Probability of Mutation
Error 192 1,771,555 1,771,555 9,227
Total 239 4,843,973

9597 4.10 uanslifidhidiedn Pvalue AlfaInnsTinsess Tneldmdnnsm
addlutymauiaidn 1 wudn wasrfiines Type of Crossovers, Type of Mutation way
Probability of Mutation i@ P-value t¥i1ffu 0.00, 0.00 LAz 0.00 AINFIKY Fary
AMNIimesual Type of Crossovers, Type of Mutation Wag Probability of Mutation fift
Auandsfudinalddimevunndieiu Aszduanuideduiisesas 95 waziilefionsmn
nansenusl 2 Uadenwuin Population/Generation iU Type of Mutation wag Type of
Crossovers ffu Type of Mutation ilfi1 P-value 1y 0.03 uaz 0.02 auddu Fatiy
wisdfimesiiinansgnusaniu waziidunniefuinaldidnauwnnniaiy Aszduainy
\Feduiidosas 95 uazidlefionsannansevuiau 3 Jade wud Population/Generation fiu
Type of Crossovers, Probability of Crossover wa Type of Mutation U Probability of
Crossover, Probability of Mutation #iA1 P-value iy 0.03 wag 0.02 auaau ath
wisliweiniinansznuiiniy wagiidunnisduiinalddneunansdiaiu fsefuainy

d qiv Alf ar =y € o di' ald 4 ' e Y o1 v o ! L
waNuUNIasay 95 i‘?’]ﬁiU“l‘i'ﬁ'INLﬂﬂ'ﬁWJEmﬂ niawananubisinalvidneuuaneeiy

Main Effects Plot for Cost
Data Mears

Populaten/Gerenation Type Of Crassciers Type Of Mutston

pol /
15501 ._‘.‘—‘__-’ \‘-

150 e

1553

T T T T T T T
13209 251 Lz o7 L Swappng Greep

c

g Brobabity Of Cromsier Frobak ty OF Hutsten
20004
1559 —
500 i T

15524

T T T T
or L] a5 1l

A g A 1 ] g
JUM 4.49 uanshideniinansevudendneulgmuuiaidn 1



87

Interaction Plot for Cost
Data Means
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PMNNITRVITUHANITIAIIE Laglinann1In1eadd wudn wasfimeslunis
naaesdl sinansenusywinallatosuiu dealidmnsiwediidunndfuiinaldiney
wanenay Asgiuaaadesiuiifesas 95 awrsadivun laefsanandnunzes
unswilu sU 4.49 wazsuil 4.50 nnnsiiosadunsviusssansenundniual
Type of Crossovers fiAnvinfiu TP, Type of Mutation fiAviaiu Swapping wazfivualy
Probability of Mutation fidni1fu 0.10 FevilRanansaiinsizinansenusay 3 tede
3¥N7914 Type of Crossovers U Population/Generation wag Probability of Crossover
Tngdmuali Population/Generation §iAvinfiu 20/100 wasiiuualyi Probability of

Crossover JAwinnu 0.90

A15799 4.11 uaasran1siAssRdymsnaan 2

Source DF  Seqg-SS  Adj-SS Adj-MS F P
Population/Generation 1 106,163 106,163 106,163 10.84 0.00
Type of Crossovers 2 181,108 181,108 90,554 9.24  0.00
Type of Mutation 1 924,646 924,646 924,646 94.38 0.00
Probability of Crossover 1 284 284 284 003 0.87
Probability of Mutation 1 3,649 3,649 3,649 0.37 0.54
Population/Generation* 2 67,992 67,992 33,996 347  0.03
Type of Crossovers
Type of Crossovers* 2 102,361 102,361 51,180 522 0.01
Type of Mutation
Type of Mutation* 1 50,909 50,909 50,909 520 0.02

Probability of Crossover
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d 1 oy
M9199 4.11 (die) wansmamshaseiligwauadn 2

Source DF Seq-SS Adj-SS  Adj-MS F P
Type of Mutation* 1 47,378 47,378 47,378 484 0.03
Probability of Mutation
Error 192 1,880,982 1,880,982 9,797
Total 239 3,639,980

NNENTNA 4.11 uandliidiudann P-value Aldanmsinset Tngldudnnisnig
anatulgmauiadn wuin wisiiwes Population/Generation, Type of Crossovers ag
Type of Mutation §ifin P-value ¥iriu 0.00, 0.00 waz 0.00 gy Fetf Awisiines
984 Population/Generation, Type of Crossovers wa# Type of Mutation fifiAnuansinaiy
fnalifnevuansaeiy Aszduanuideiuiliesas 95 taziileRvrsamansenusan 2
Uadenudn Population/Generation iU Type of Crossovers, Type of Crossovers fiu Type
of Mutation, Type of Mutation iU Probability of Crossover Wag Type of Mutation ffu
Probability of Mutation iifin P-value irfiu 0.03, 0.01, 0.02 waz 0.03 Aua1dy Fat
wisfimeiiinansenusaniu wagilidwandrastuiinalidneuunnsieiy fseduaiy
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Main Effects Plot for Cost
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Interaction Plot for Cost
Data Mears
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PNNTRATUWANTTIATIEA Lagldnanaisnieadd wuin wasafiwmaslunig
naaesil dnanssuszninelladesauiy dewalidmsiwe Al uandafuiinalismeu
wanenfuiissiuaudesiuitfosay 95 annsadivun Tnefivnsanandnumuzvsudunsay
'I:ugilﬁ 4.51 wagsuii 4.52 9nn1sirsandunsivivesransenumdndvuali Population/
Generation AU 20/100, Type of Crossovers fiAwviniu TP wazimualy Type of
Mutation Ffwviniu Swapping dailiannsedisisinansenusa 2 Uadesenin Type
of Mutation iy Probability of Crossover wag Probability of Mutation lagarnunly
Probability of Crossover finviniu 0.90 uazAmualy Probability of Mutation fianvinfu

0.10

A = s
M15999 4.12 waasanisinnsilymunanang 1

Source DF  Seq-SS Adj-SS  Adj-MS F P

187,649 187,649 187,649 6.22 0.01
1,045,380 1,045,380 522,690 17.33  0.00
Type of Mutation 937,156 937,156 937,156 31.08 0.00

Population/Generation 1
2
1
Probability of Crossover 1 32,909 32,909 32,909 1.09 0.30
1
2

Type of Crossovers

Probability of Mutation 434,340 434,340 434,340 14.40 0.00
Population/Generation® 199,184 199,184 99,592 330 0.04
Type of Crossovers ‘
Population/Generation® 1 168,500 168,500 168,500 559 0.02
Probability of Mutation
Type of Crossovers* 2 192,244 192,244 96,122 3.19 0.04
Probability of Crossover
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A15999 4.12 (d9) wansmanTitaTsilgyivunnnais 1

Source DF  Seg-SS Adj-SS  Adj-MS F P
Population/Generation® 1 137,599 137,599 137,599 456 0.03
Probability of Crossover*

Probability of Mutation
Type of Crossovers* 2 225,148 225,148 112,574 3.73  0.03
Probability of Crossover*
Probability of Mutation
Error 192 5,789,661 5,789,661 30,154
Total 239 10,301,883

131971 4.12 uaaslifiudan Pvalue fildaannisiinsey Tngldudnnisma
adalullgvivunanans 1 wuin wisHiiwes Population/Generation, Type of Crossovers,
Type of Mutation uag Probability of Mutation 3ifin P-value infiu 0.00, 0.01, 0.00 uaz
0.00 Amddiy fatiu Avnsiieesues Population/Generation, Type of Crossovers, Type
of Mutation ua Probability of Mutation #ififunnssfuiinalyidmeuwandaiu Aszdu
mndeiuiisesas 95 Wefinsanuansgnuian 2 Yade wud Population/Generation NU
Type of Crossovers, Population/Generation iu Prabability of Mutation wag Type of
Crossovers U Probability of Crossover iiA1 P-value \viafiv 0.04, 0.02 uaz 0.04
mahdtu Faiiu wsiimesiinansenuianiu wasiiduansaiiiinalidmeuuansei 7
seuAudeliuiifesay 95 uaidlefinisnnansenusau 3 Yads wudn Population/
Generation 1 U Probability of Crossover, Probability of Mutation wua ¢ Type of
Crossovers N'U Probability of Crossover, Probability of Mutation A1 P-value t¥i1fiu
0.03 wag 0.03 MuddU Faihs wsimesAiinansenusuiu wasiduandreiuiinals
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Interaction Plot for Cost
Data Means
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Population/ Generation finvinfiu 20/100, Type of Crossovers iiAwviiiu TP, Type of
Mutation fiAiniu Swapping wagfivualy Probability of Mutation SiAnwviniu 0.10 &9
v lvanansediasiziuansenusan 2 Uads 531318 Type of Crossovers U Probability of

Crossover laanviualyi Probability of Crossover figviafu 0.70

d =
A15199 4.13 uanam ATl MTuIanans 2

Source DF  Seg-SS Adj-SS  Adj-MS F P
Population/Generation 1 808,825 808,825 808,825 28.42 0.00
Type of Crossovers 2 451,465 451,465 225,733 793  0.00
Type of Mutation 1 292,820 292,820 292,820 10.29  0.00
Probability of Crossover 1 17,549 17,549 17,549 062 043
Probability of Mutation 1 188,223 188,223 188,223 6.61 0.01
Population/Generation* 2 222,941 222941 111,470 392 0.02
Type of Crossovers*
Probability of Crossover
Error 192 5,464,278 5,464,278 28,460
Total 239 8,222,426

ﬂl v = U = 7]
INMSHT 4.13 uansliidiugedn P-value fildannnisiasiey Tagldudnnisma

addlutgvivuianais 2 wuin wasaditnes Probability of Mutation, Population/
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Generation, Type of Crossovers wag Type of Mutation 3iA1 P-value irfiu 0.00, 0.00,
0.00 uaz 0.01 MuEIRy Fathy Amasfitaeasas Probability of Mutation, Population/
Generation, Type of Crossovers Wag Type of Mutation ffiduandsfuiinalidinoy
wnneefy Aszduandeiudesas 95 uaviflefivrsamansenusan 3 Jade wudn
Population/Generation iv Type of Crossovers Was Probability of Crossover i1
P-value Wity 0.02 faiu wisfiweiiiinansenusauiu uasiiduandrsiuiinalidney
unnenei Assduanandesiuiifosas 95
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Population/ Generation fiAvinnu 20/100, Type of Crossovers 3iawyiniu TP, Type of
Mutation fiAnvinu Swapping wagfwvualsd Probability of Mutation Sidnwirfiu 0.10 @
W ldarursadasrgvnansgnusiu 3 Uads 581919 Type of Crossovers iU
Population/Generation Wa g Probability of Crossover lnafd1nunaly Probability of
Crossover HAvifu 0.70

o = L3 '
19191 4.14 wagaran15nszitymuuiniveg 1

Source DF  Seq-SS Adj-SS Adj-MS F P
Population/Generation 1 29,065 29,065 29,065 0.52 0.47
Type Of Crossovers 2 3,763,595 3,763,595 1,881,798 33.52 0.00
1
1

Type Of Mutation 1,037,634 1,037,634 1,037,634 18.48 0.00
Probability Of 38,450 38,450 38,450 0.68 0.41
Crossover
Probability Of Mutation 1 3,375,326 3,375,326 3,375,326 60.10 0.00
Population/Generation® 2 1,442,706 1,442,706 721,353 12.85 0.00
Type Of Crossovers

—_

Population/Generation® 328,579 328,579 328,579 5.85 0.02
Probability Of Mutation
Type Of Crossovers*
Probability Of
Crossover®
Probability Of Mutation
Type Of Mutation®
Probability Of
Crossover®
Probability Of Mutation

Error 192 10,779,009 10,779,009 56,141

Total 239 23,408,749

N

446,781 446,781 223391 398 0.02

—

398,566 398,566 398,566 7.10 0.01

NNM15197 4.14 wanasliidhuiean P-value fildminnsiasedt Tagldmdnnisnia
annludgymiruinnais wuar wisines Type of Crossovers, Type of Mutation uas
Probability of Mutation 3iA1 P-value Y11y 0.00, 0.00 wag 0.00 AIUGTIFU ERY
AMNNITIN5UBY Type of Crossovers, Type of Mutation Wwag Probability of Mutation st
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PNMTAITUINANTITIATIEN Lasltvnannsnieadn wuln wasrdwmeslunis
wnaedil sinansenusewinatladusaniu dwalddvninesiiduanssiuiinalidneu
waneinafu fiseduanudesiuiifesaz 95 awrsasivun Tnefinrsunandnunzves
dunswilu Ul 4.57 wag 3UA 4.58 anmsfinrsanidunsmivesnanssnundnimuali
Type of Crossovers fiAnifiu LZ, Type of Mutation fiAnvinfiu Swapping waginumin
Probability of Mutation A1y 0.10 Fevilaunsadesginansznuian 2 Yade
5813149 Type of Crossovers U Population/Generation Tasn1nualy Population/
Generation fiAWYINAU 20/100 wazansadinsisinansznusiu 3 Jade sewing Type of
Mutation U Probability of Mutation wa¥ Probability of Crossover lagf1vualu

Probability of Crossover finnviinu 0.70

15199 4.15 wanswan1stassilgyauiaivey 2

Source DF  Seq-SS Adi-SS  Adj-MS F P

Population/Generation 1 1,583,776 1,583,776 1,583,776 27.34 0.00
Type Of Crossovers 2 816,959 816,959 408,479 7.05 0.00
Type Of Mutation 1 27,742 27,742 27,742 0.48 0.49
1 30,910 30,910 30,910 053 0.47

1 1,100,709 1,100,709 1,100,709 19.00 0.00

1 241,296 241,296 241,296 4.17 0,04

Probability Of Crossover

Probability Of Mutation

Population/Generation*
Type Of Mutation*

Probability Of Crossover
Error 192 11,123,143 11,123,143 57933

Total 239 16,957,815

T A T S T e e

NM5NN 4.15 uanslmdAuten P-value fildannsiasizn lagldnannisms
anflutunirvuining 2 wudr warsafitnes Probability of Mutation, Population/
Generation wag Type of Crossovers $if1 P-value winfiu 0.00, 0.00 uag 0.00 AIUEIAY
Aty AIM151ElMe$UBY Probability of Mutation, Population/Generation wag Type of
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Private Sub GA Input Click()
Dim GA_NumChromReport As Integer
Dim GA_NumGenReport As Integer
Dim GA_TypCrossReport As String
Dim GA_TypMutReport As String
Dim GA_ProbCrossReport As Double
Dim GA_ProbMutReport As Double

If GA_PopData.Value = ** Then
MsgBox (‘Please enter Number Of Population Size"), vbOKOnly
Elself GA_GenData.Value = ™ Then
MsgBox ("Please enter Number Of Generation®), vbOKOnly
Elself GA_ProbCrossData = ™ Then
MsgBox ('Please enter Probability Of Crossover [0-1]%)
Elself GA_ProbMutaData = "" Then
MsgBox ("Please enter Probability Of Mutayion [0-1]%)
Elself GA CrossLock = False And GA_CrossOne = False And GA_CrossTwo = False Then
MsgBox ("Please Selec Crossover Type®)
Elself GA_MutaSwap = False And GA_MutaGroup = False Then
MsgBox ("Please Selec Mutation Type®)
End If

If GA_CrossLock = True And GA_CrossOne = False And GA_CrossTwo = False Then
Range("B8") = "Crossover Lock Zero®

Elself GA_CrossLock = False And GA_CrossOne = True And GA_CrossTwo = False Then
Range('B8") = "Crossover One Point”

Elself GA_CrossLock = False And GA_CrossOne = False And GA_CrossTwo = True Then
Range{"B8") = "Crossover Two Point”

End If
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If GA_MutaSwap = True And GA_MutaGroup = False Then
Range('B11") = "Swapping Of Mutation™

Elself GA_MutaSwap = False And GA_MutaGroup = True Then
Range('B11") = "Group Of Mutation”

End If

If Not IsNumeric(GA_PopData.Value) Then
MsgBox "Please Enter Number In Nurber Of Population Size"
Exit Sub
End If
If GA_PopData.Value Mod 2 = 0 Then
Range("D3") = GA_PopData.Value
Elself GA_PopData.Value Mod 2 <> 0 Then
MsgBox "Please Enter Even Number In Number Of Population Size*
Exit Sub
End If

If Not IsNumeric(GA_GenDataValue) Then
MsgBox “Please Enter Number In Number Of Generation”
Exit Sub

End If
Range('D5") = GA_GenData.Value

If Not IsNurneric(GA_ProbCrossData.Value) Then
MsgBox "Please Enter Number In Probability Of Crossover”
Exit Sub
Else
If GA_ProbCrossData.Value < 0 Or GA_ProbCrossData Value > 1 Then
MsgBox “Please Enter Nurnber Between 0 to 1 In Probability Of Crossover”
Exit Sub
End If
End If
Range('D13") = GA_ProbCrossData.Value

If Not IsNumeric(GA_ProbMutaData.Value) Then
MsgBox “Please Enter Number In Probability Of Mutation®
Exit Sub
Else
If GA_ProbMutaData.Value < 0 Or GA_ProbMutaData.Value > 1 Then
MsgBox "Please Enter Number Between 0 to 1 In Probability Of Mutation®
Exit Sub
End If
End If
Range('D15") = GA_ProbMutaData.Value

d 1 o s o 4 ] °f a
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GA_NumChromReport = GA_PopData.Value
GA_NumGenReport = GA_GenData.Value
GA_ProbCrossReport = GA_ProbCrossData.Value
GA_ProbMutReport = GA_ProbMutaData.Value

If GA_CrossLock.Value = True Then
GA_TypCrossReport = "Crossover Lock Zero®
Elself GA_CrossOne.Value = True Then
GA_TypCrossReport = "Crossover One Point"
Elself GA_CrossTwo.Value = True Then
GA_TypCrossReport = "Crossover Two Point"
End If

If GA_MutaSwap.Value = True Then

GA TypMutReport = "Swapping Of Mutation”
Elself GA_MutaGroup.Value = True Then

GA TypMutReport = "Group Of Mutation”
End If

MsgBox "Complete input DATA® & vbCrLf _

& " Number Of Population Size : * & GA_NumChromReport & vbCrLf _
Number Of Generation :" & GA_NumGenReport & vbCrif
® Type Of Crossovers : " & GA TypCrossReport & vbCrlf _
" Type Of Mutation : " & GA_TypMutReport & vbCrLf _
Probability Of Crossover [0-1] : " & 0" & GA ProbCrossReport & vbCrLf
&" Probability Of Mutation [0-1] : " & "0" & GA_ProbMutReport

o @ Qo o

Unload Me
End Sub

Private Sub GA_OK_Click()
Unload Me
End Sub
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Private Sub GA_run_Click()
GA_Progress.Show

Dim StartTime As Variant
Dim FinishTime As Variant
Application.ScreenUpdating = False
Application.Calculation = xlCalculationManual

Randomize (1111)

StartTime = Timer

Call Event_Manager

FinishTime = Timer - StartTime
Application.ScreenUpdating = True
Application.Calculation = xlCalculationAutomatic
Unload GA Progress
MsgBox "Finish” & vbCrLf & “Yesmunuumumminpuii® & vbCrLf & "Total Time * & FinishTime
Worksheets("GA").Range{"D21").Value = FinishTime

End Sub

JUN 2.5 uamddslumaBenliBnsmameudmiuions GA




115

Public Sub Event_Manager()
Dim Working_Time As Single
Dim TimePerPeriod As Single
Dirn TimeSolved As Single
Dim TimeStep As Single

Dim Period As Integer

Dim i As Integer

Dirn StartTime As Single
Dim EndTime As Single
Dim RunTime As Single

StartTime = Timer
Call KeeplnputData
Call KeepDistanceTable
Call KeepTravelTime
Call KeepNumOfVehicle

Working_Time = Worksheets("MainPage").WorkingTime.Value
TimePerPeriod = Worksheets("MainPage"). TimePerPeriod.Value
TimeSolved = Worksheets("MainPage”).SolvedTime.Value

S R Event Manager Procedure HEHHHHHIHHHHIHTE
TimeStep = 0
Period = 0

Do Until Period = Worksheets("MainPage").NumOfPeriod.Value
Period = Period + 1

If TimeStep = 0 Then
Call RandomGeninitialSolution
Call RepairCapacity
Call RepairTimeWindows

Else
Call SetNewProblem
Call RepairCapacity
Call RepairTimeWindows

End If

Call GA_1

If TimeStep = 0 Then
TimeStep = TimeStep + TimePerPericd + TimeSolved
Worksheets("Output®).NowTimeShow.Value = TimeStep
Else
TimeStep = TimeStep + TimePerPeriod
Worksheets("Output”).NowTimeShow.Value = TimeStep
End If

= o o = v o ad
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If TimeStep > Working_Time Then
TimeStep = TimeStep - TimeSolved
Worksheets("Output®).NowTimeShow.Value = TimeStep
End If

Call LastCommitCustomerCheck
For i = 1 To (VehicleC + VehicleB + VehicleA)
Worksheets("TWShow").cells(2 + i, 12).Value = TimeStep
Next i
Lcop

Call UnservicedCustomer
Call FinalSolution

EndTime = Timer
RunTime = EndTime - StartTime

Worksheets("Output®).Showtime.Value = RunTime

End Sub
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Option Explicit
Dim a As Integer
Dim h As Integer
Dim i As [nteger
Dim j As Integer
Dim k As Integer
Dim GA_CurSol() As Integer
Dim GA_NumChrom As Integer
Dim GA_RndPos As Integer
Dim GA_Temp As Integer
Dim GA_CurSolObj() As Double
Dim GA _CrossProb As Double
Dim GA MutProb As Double
Dim GA_XCount As Integer
Dim GA_XPositionCount As integer
Dirn GA_XtoChrom({) As Integer
Dim GA_YCount As Integer
Dim GA_YPositionCount As Integer
Dim GA_YtoChrom() As Integer
Dim GA_RndNum As Double
Dim GA_NewXChrom() As Integer
Dim GA_NewYChrom() As Integer
Dim GA _TotleVehicle As Integer
Dim GA_CountZero As Integer
Dim GA_CountNum As Integer
Dim GA PositionZero As Integer
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Dim GA_TotalPositionZero() As Integer
Dim GA_TotalPosition() As Integer
Dim GA_PositionTP{) As Integer
Dim GA_PositionSM() As Integer
Dim GA_PositionGM( As Integer
Dim Yes As Integer

Dim GA_TotalChrom() As Integer
Dim GA_TotalObj() As Double
Dim GA Total As Double

Dim GA_ChromProb() As Double
Dim GA_CumProb As Double

Dim GA_Random As Double

Dim GA_NewGen() As Integer

Dim GA_MinObj As

Dim GA_MinSol(} As Integer

Dim GA_NumGen As Integer

Dim GA_CountRound As Integer
Dim GA_NumMutation As Integer
Dim GA_FinalNumChrom As Integer
Dim GA_ObjSort{) As Double

Dim GA_Chromsort() As Integer
Dim GA _TempSort As Double

Public Sub GA 1()
Worksheets("GA").Range("G3:XZ2000").Clear

GA_NumChrom = Worksheets("GA").Range("D3").Value
GA_CrossProb = Worksheets('GA").Range('D13").Value
GA_MutProb = Worksheets("GA").Range('D15").Value
GA_NumGen = Worksheets('GA").Range("D5").Value

GA_XCount =0
GA_FinalNumChrom = 0
GA_CountRound = 0
GA_NumMutation = 0

ReDim GA_CurSolObj{0 To GA_NumChrom - 1)

ReDim GA_CurSol(0 To (GA_NumChrom - 1), 0 To UBound(NowSol))
ReDim GA_XitoChrom{0 To (GA_NumChrom - 1), § To UBound{iNowSol))
ReDim GA_NewXChrom(0 To (GA_NumChrom - 1), 0 To UBound(NowSol))

Worksheets("GA")Range('G1).Offset(2, 1) = "Best"

Worksheets("GA").Range(’G1").0ffset(2, 1).Font.Bold = True

Worksheets("GA").Range("G1").0Offset(2, 1).Font.Colorindex = 1

Worksheets("GA").Range{"G1").Offset(2, 1).Font.Size = 14

Sheets("GA").Range{Sheets("GA").Range("G1").Offset(0, 0), Sheets("GA").Range{’G1").0ffset(0, UBound(NowSol) + 1)).0ffset
(3, 0).Interior.Color = RGB(146, 208, 80)
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Worksheets("GA").Range{’G1").0ffset(5, 1) = "Model"

Worksheets("GA").Range("G1%).0ffset(5, 1).Font.Bold = True

Worksheets("GA").Range("G1").0ffset(5, 1).Font.Colorindex = 1

Worksheets("GA").Range("G1").Offset(5, 1).Font.Size = 14

Sheets("GA").Range{Sheets("GA").Range("'G1").0ffset(0, 0), Sheets{"GA").Range('G1").0ffset(0, UBound(NowSol) +
1)).Offset(6, 0). Interior.Color = RGB(146, 208, 80)

Worksheets("GA").Range(’G1%).Offset(GA_NumChrom + 7, 1) = "Model To Crossover”

Worksheets("GA").Range("G1").0ffset(GA_NumChrom + 7, 1).Font.Bold = True

Worksheets("GA").Range(’G1").0ffset(GA_NumChrom + 7, 1).Font.Colorindex = 1

Worksheets("GA").Range('G1").0ffset(GA_NumChrom + 7, 1).Font.Size = 14

Sheets("GA").Range{Sheets("GA").Range("G1").0ffset(0, 0), Sheets("GA").Range("G1°).0ffset(0, UBound(NowSol) + 1)).0ffset
(GA_NumChrom + 8, O).Interior.Color = RGB(146, 208, 80)

Dim AllZero As Boolean
AllZero = True
For i = 0 To UBound(NowSol)
If NowSol(i) <> 0 Then
AllZero = False
Exit For
End If
Next i

If AllZero Then Exit Sub

Fori=0To GA NumChrom - 1
For j = 0 To UBound(NowSol)
GA_CurSol, j) = NowSel(j)
Worksheets("GA").Range(*H8").Offset(i, j) = GA_CurSol(, j)
Next j
Next i

Fori=1To GA_NumChrom - 1
For j = 1 To UBound(NowSol) - 1
GA _RndPos = Int{lUBound(NowSol) - 1-1 + 1) *Rnd() + 1)

GA_Temp = GA_CurSol(, j)

GA_CurSol{i, j) = GA_CurSol(i, GA_RndPos)

GA_CurSol(i, GA_RndPos) = GA_Temp
Worksheets('GA").Range('H8").0ifset(, j) = GA_CurSol, j)
Worksheets("GA").Range("H8").0ffset(i, GA_RndPos) = GA_CurSol(i, GA_RndPos)

Next |
Next i

Fora =0 To GA_NumGen - 1
GA_Progress.GA_ProgressBar.Value = 0 '$5$555555555555555555%5
Worksheets("GA").Range("E3:E2000").ClearContents
Sheets("GA").Range{Sheets("GA").Range{"G7").0ffset((2 * GA_NumChrom) + 3, 0), Sheets("GA").Range{"GZ2000")).Clear

For i = 0 To GA_NumChrom - 1
For j = 0 To UBound(NowSol)

gﬂﬁ .7 (#9) nansmdasonldly Module




119

NowsSol(j) = GA_CurSol, j)
Next j
Call Evaluate_count_vehicle
GA_CurSolObj(i) = Objective
Worksheets("GA").Range("G8").0ffset(i, 0) = GA_CurSolObj(i)
Next i

GA Progress.GA ProgressBar.Value = 1'$355555555555$555555%5%
Call ChooseCross

Call ChooseMutation

Call GA_ChooseCrossoverTyp

Call GA_ChooseMutationTyp

GA_Progress.GA_ProgressBarValue = 17 '$$$$$55$5$5$5665555$55%%

Sheets("GA").Range{"G5").Offset(0, O).Interior.Color = RGB(255, 153, 255)
Range(Sheets("GA").Range("H5"), Sheets("GA").Range('H5").Offset(0, UBound(NowSol))).Interior.Color = RGB(204, 0, 204)

Sheets("GA").Range(Sheets("GA”).Range("G5"), Sheets("GA").Range("H5").Offset(0, UBound(NowSol))).Select
Call GA_Table

Sheets("GA”").Range{Sheets("GA™).Range("G8").0ffset(GA_NumChrom - 1, 0), Sheets(*GA").Range("H8").Offset(0,
0).Interior.Color = RGB(255, 153, 255)

Sheets("GA").Range(Sheets('GA").Range("H8").0ffset(GA_NumChrom - 1, 0), Sheets("GA").Range("H8").Offset(0,
UBound(NowSol))).Interior.Color = RGB(255, 255, 102)

Sheets("GA").Range(Sheets("GA").Range("G8").Offset{GA NumChrom - 1, 0), Sheets(*GA").Range("H8").Offset(0,
UBound(NowSol).Select
Call GA Table

Sheets("GA").Range(Sheets("GA").Range("G8").Offset(GA_NumChrom - 1, 0), Sheets("GA").Range("G8").0ffset(0, 0)).Offset
(GA_NumChrom + 2, 0).Interior.Color = RGB(255, 153, 255)

Sheets("GA").Range(Sheets("GA").Range("HB8").Offset(GA_NumChrorm - 1, 0), Sheets('GA").Range("H8").0ffset(0,
UBound(NowSol))).0ffset(GA_NumChrom + 2, 0).Interior.Color = RGB(255, 255, 102)

Sheets("GA").Range(Sheets(‘GA").Range("G8").Offset(GA_NumChrom - 1, 0), Sheets("GA").Range("H8").0ffset(0,
UBound(NowSol)).Offset(GA_NumChrom + 2, 0).Select
Call GA Table

GA_Progress.GA_ProgressBar.Value = 18 '$$5$5955555955555955585

If GA_YCount >= 1 Then
Worksheets("GA").Range("G1%).0ffsetl(GA_NumChrom * 2) + 9, 1) = "Model To Mutation”
Worksheets("'GA").Range('G1").0ffset((GA_NumChrom * 2) + 9, 1).Font.Bold = True
Worksheets{"GA").Range("G1°).0ffset{(GA_NumChrom * 2) + 9, 1).Font.Colorindex = 1
Worksheets("GA").Range("G1").0ffset((GA_NumChrom * 2) + 9, 1).Font.Size = 14
Sheets("GA").Range(Sheets("GA").Range('G1").0ffset(0, 0), Sheets("GA").Range("G1%).0ffset(0, UBound(NowSol) +

1)).0ffset ((GA_NumChrom * 2) + 10, 0).Interior.Color = RGB(146, 208, 80)
End If
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If GA_YCount >= 1 Then
Sheets("GA").Range(Sheets("GA").Range{"G8").0ffset((2 * GA_NumChrom) + 4, 0), Sheets("GA").Range("G8").0ffset
((2 * GA_NumChrom) + 4 + GA_YCount - 1, 0)).Interior.Color = RGB(255, 153, 255)
Sheets("GA").Range(Sheets('GA").Range("H8").0ffset((2 * GA_NumChrom) + 4, 0), Sheets("GA").Range("H8").Offset
((2 * GA_NumChrom) + 4 + GA_YCount - 1, UBound(NowSol)).Interior.Color = RGB(255, 255, 102)

Sheets("GA").Range(Sheets("GA"),Range("G8").0ffset((2 * GA_NumChrom) + 4, 0), Sheets("GA").Range("H8").Offset
((2 * GA_NumChrom) + 4 + GA_YCount - 1, UBound(NowSol))).Select
Call GA Table
End If

GA_Progress.GA_ProgressBar.Value = 19 '$$35$5$55555555555585%5

Worksheets(*GA").Range{"G1").0ffset((2 * GA_NumChrom) + 11 + GA_YCount, 1) = "Pass Process Crossover”

Worksheets("GA").Range("G1%).0ffset((2 * GA_NumChrom) + 11 + GA_YCount, 1).Font.Bold = True

Worksheets("GA").Range("G1").0ffset((2 * GA NumChrom) + 11 + GA_YCount, 1).Font.Colorindex = 1

Worksheets("GA").Range{"G1").0ffset((2 * GA_NumChrom) + 11 + GA_YCount, 1).Font.Size = 14

Sheets("GA").Range{Sheets("GA").Range("G8").0ffset((2 * GA_NumChrom) + 5 + GA_YCount, 0),
Sheets("GA").Range('G8").0ffset ((3 * GA_ NumChrom) + 5 + GA_YCount, UBound(NowScl) + 1))Interior.Color = RGB(146,
208, 80)

Sheets("GA").Range(Sheets("GA").Range("G8").Offset((2 * GA_NurmChrom) + 6 + GA_YCount, 0),
Sheets("GA").Range("G8").Offset (3 * GA_NumChrom) + 5 + GA_YCount, 0)).Interior.Color = RGB(255, 153, 255)

Sheets("GA").Range(Sheets(*GA").Range("H8").Offset((2 * GA_NumChrom) + 6 + GA_YCount, 0),
Sheets("GA").Range("H8").Offset (3 * GA_NumChrom) + 5 + GA_YCount, UBound(NowSol))).Interior.Color = RGB(102, 255,
255)

Sheets("GA").Range(Sheets('GA").Ranee('G8").0ffset((2 * GA_NumChrom) + 6 + GA_YCount, 0),
Sheets("GA").Range("H8").0ffset (3 ¥ GA_NumChrom) + 5 + GA_YCount, UBound{NowSol))).Select
Call GA Table

GA_Progress.GA_ProgressBar.Value = 20 '$5$555555555555555555%%
If GA_YCount > 0 Then
Worksheets("GA").Range{'G1").0ffset((3 * GA_NumChrom) + 13 + GA_YCount, 1) = "Pass Process Mutation”
Worksheets("GA").Range("G1*).0ffset((3 * GA_NumChrom) + 13 + GA_YCount, 1).Font.Bold = True
Worksheets(‘GA").Range("G1").0ffset{(3 * GA_NumChrom) + 13 + GA YCount, 1).Font.Colorindex = 1
Worksheets("GA™).Range("G1").0ffset((3 * GA_NurnChrom) + 13 + GA YCount, 1).Font.Size = 14
Sheets("GA™).Range(Sheets('GA").Range('G8").Offset((3 * GA_NumChrom) + 7 + GA_YCount, 0),
Sheets("GA").Range("G8").0fset((3 * GA_NumChrom) + 7 + GA_YCount, UBound(NowSol) + 1)).Interior.Color = RGB(146, 208,
80)

Sheets("GA").Range(Sheets{"GA").Range("G8").0ffset((3 * GA_NurnChrom) + GA_YCount + 8, 0),
Sheets("GA").Range("G8").Offset((3 * GA_NumChrom) + 7 + (GA_YCount * 2), 0))Interior.Color = RGB(255, 153, 255)

Sheets("GA").Range(Sheets("GA").Range(*H8").0ffset{(3 * GA_NumChrom) + GA_YCount + 8, 0),
Sheets("GA").Range("H8").0ffset((3 * GA_NumChrom) + 7 + (GA_YCount * 2), UBound{NowSol))}.Interior.Color = RGB(102,
255, 255)

Sheets("GA").Range{Sheets("GA").Range{"G8").0ffset{(3 * GA_NumChrom) + GA_YCount + 8, 0),
Sheets("GA").Range("H8").0ffset((3 * GA_NumChrom) + 7 + (GA_YCount * 2), UBound(NowSol))).Select
Call GA Table
End If
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GA_Progress.GA_ProgressBar.Value = 21 '$$5$55555955555555555%%

ReDim GA_TotalChrom(0 To (GA_NumChrom - 1) + GA_NumChrom + GA_YCount, 0 To UBound(NowSol))
ReDim GA_TotalObj(0 To (GA_NumChrom - 1) + GA_NumChrom + GA_YCount)

For i = 0 To GA_NumChrom - 1
For j = 0 To UBound{NowSol)
GA TotalChrom(i, j) = GA_CurSol, j)
GA_TotalChrom(i + GA_NumChrom, j) = GA_NewXChrom(j, j)
Next j
Next i

GA Progress.GA_ProgressBarValue = 22 '$55$$55$5$555955655$55¢
Fori=0 To GA_YCount - 1
For j = 0 To UBound{NowSol)
GA TotalChrom(i + (GA_NumChrom * 2), j) = GA_NewYChrom(i, j)
Next j
Next i

GA_Progress.GA_ProgressBarValue = 23 '$555535355555555555555%%

Fori =0 To GA_NumChrom - 1
GA_TotalObj(i) = GA_CurSolObj(i)

For i = GA_NurnChrom To (GA_NumChrom - 1) + GA_NumChrom + GA_YCount
For j = 0 To UBound{NowSot)
NowSol(j) = GA_TotalChrom(i, j)
Next |
Call Evaluate_count_vehicle
GA_TotalObj(i) = Objective

GA _Progress.GA_ProgressBarValue = 24 '$553555555555555556555%

GA Total = 0
For i = 0 To UBound(GA TotalObj)

GA Total = (1 / GA_TotalObj(i)) + GA_Total
Next i

ReDim GA_ChromProi{0 To (GA_NumChrom - 1) + GA_NumChrom + GA_YCount)

GA Progress.GA_ProgressBarValue = 25 '$55555555555555555555%5
For i = 0 To (GA_NumChrom - 1) + GA_NumChrom + GA_YCount
GA_ChromProbli) = (1 / GA_TotalObj(i)) / GA_Total

ReDim GA_ObjSort{0 To UBound{(GA_TotalObj))
ReDim GA_Chromsort(0 To UBound(GA_TotalChrom), 0 To UBound{NowSol))

GA_Progress.GA_ProgressBar.Value = 26 '$$5$55555$5555$555555%5
For i = 0 To UBound(GA_TotalObj)
For j = 0 To UBound(NowSol)
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GA_ObjSort{i) = GA_TotalObj(i)
GA_Chromsort(, j) = GA_TotalChrom(j, j)
Next j
Next i

For i = 0 To UBound(GA_TotalObj) - 1
For j =i+ 1 To UBound(GA_TotalObj)
If GA_ObjSort(i) > GA_ObjSort(j) Then
GA TempSort = GA_ObjSort(j)
GA ObjSort(j) = GA_ObjSort(i)
GA_ObjSort(i) = GA_TempSort

For k = 0 To UBound(NowsSol)
GA_TempSort = GA_Chromsort(j, k)
GA_Chromsort(j, k) = GA_Chromsort(j, k)
GA_Chromsort(i, k) = GA_TempSort

Next k
End If
Next j
Next i

GA_Progress.GA_ProgressBar.Value = 27 '$$55555565555555555555%
ReDim GA_NewGen(0 To GA_NumChrom - 1, 0 To UBound(NowsSol))

Fori=0To 2
For j = 0 To UBound(NowSol)
GA_NewGenli, j) = GA_Chromsort(j, j)
Worksheets("GA").Range("H8").Offset((GA_NumChrom * 7) + 14 + (GA_YCount * 4) + i, j) = GA_NewGen(j, j)
Next |
Next i

GA_Progress.GA_ProgressBar.Value = 28 '$55$555555555555$555588
Fori =3 To GA_NumChrom - 1
GA_CumProb =0
GA_Random = Rnd()
For j = 0 To (GA_NumChrom - 1) + GA_NumChrom + GA_YCount + 1
if GA_Random < GA_CumProb Then
For k = 0 To UBound(NowSol}
GA_NewGen(j, k) = GA_TotalChrom(j - 1, k)
! Worksheets(’GA").Range("H8").0ffset((GA_NumChrom * 7) + 14 + (GA_YCount * 4) + i, k) =
GA_NewGen(i, k)
Next k
Exit For
End If
GA_CumProb = GA_CumProb + GA_ChromProbf(j)
Next j
Next i
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GA_Progress.GA_ProgressBar.Value = 29 '$55555555555555555555%%

Fori=0To GA_NumChrom - 1
For k = 0 To UBound(NowSol)
GA_CurSolli, k) = GA_NewGen(j, k)
Worksheets("GA").Range("H8").Offset(i, k) = GA_CurSol(, k)
Next k
Next i

GA_NumMutation = GA_YCount + GA_NumMutation

GA_CountRound = GA_CountRound + 1
Worksheets("GA").Range("D17").Value = GA_CountRound
GA_Progress.|blComplNum.Caption = GA_CountRound & /" & GA_NumGen
GA _Progress.GA_ProgressBar.Value = 30 '$55555555$59555555556%5%

Next a

Fori =0 To GA_NumChrom - 1
For j = 0 To UBound(NowSol)
NowSol(j) = GA_CurSol(, j)
Next |
Call Evaluate_count_vehicle
GA_CurSolObij(i} = Objective
Worksheets('GA").Range("G8").0ffsetli, 0) = GA_CurSolObj(i)
Next i

ReDim GA MinSol(0 To UBound(NowSol))

GA_MinObj = 1000000
For i = 0 To UBound(GA_CurSolObj)
If GA_CurSolObj(i) < GA_MinObj Then
GA_MinObj = GA_CurSolObj(i)
For j = 0 To UBound(NowSol)
GA_MinSol(j) = GA_CurSol(i, )
Next j
End If
Next i
Worksheets("GA").Range('G5") = GA_MinObj

For i = 0 To UBound(NowSol)
Worksheets("GA").Range("H5").Offset(0, i) = GA_MinSol(i)
Next i

GA_FinalNumChrom = ((GA_NumChrom * 2) + (GA_NumChromn * (GA_NumGen - 1))) + GA_NumMutaticn
Worksheets('GA").Range("D19") = GA_FinalNumChrom

For i = 0 To UBound(NowSol)
NowSol(i) = GA_MinSol(i)
Next i
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Call Evaluate_count_vehicle
End Sub

Public Sub ChooseCross()

GA_Progress.GA_ProgressBar.Value = 2 '$$$35555$595$5$55%5453%
GA_XPositionCount = 0
For i =0 To GA_NumChrom - 1

GA_RndNum = Rnd()
If GA_RndNum <= GA_CrossProb Then
For j = 0 To UBound(NowSol)
GA_XtoChrom(i, j) = GA_CurSol(GA_XPositionCount, j)
Worksheets("GA").Range("HB").0ffset{GA_NumChrom + 2 + i, j) = GA_XtoChromj, j)
Next j
Else
i=i-1
End If
GA XPositionCount = GA_XPositionCount + 1
If GA_XPositionCount > GA_NumChrom - 1 Then
GA_ XPositionCount = 0
End If

Next i
GA_Progress.GA_ProgressBar.Value = 3 '$5555595555555555595555

End Sub

Public Sub ChooseMutation()
GA Progress.GA_ProgressBar.Value = 4 '$555555555555555$555%55
ReDim GA_YtoChrom(0 To (GA_NumChrom - 1), 0 To UBound(NowSol)

GA_YCount = 0
GA_YPositionCount = 0

For i=0 To GA_NumChrom - 1
GA_YPositionCount = GA_YPositionCount + 1
GA_RndNum = Rnd()
If GA_RndNum <= GA_MutProb Then
GA_YCount = GA YCount + 1
For j = 0 To UBound(NowSol)
GA_YtoChrom(GA_YCount - 1, j) = GA_CurSol(GA_YPositionCount - 1, j)
Worksheets("GA").Range("H8").0ffset((GA_NumChrom * 2) + 4 + GA_YCount - 1, j) = GA_YtoChrom(GA_YCount
-1,
Next j
End If
Next i
GA_Progress.GA_ProgressBar.Value = 5 '$5555555555555555556555
End Sub
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Public Sub GA_Crosst.Z()
GA Progress.GA_ProgressBar.Value = 6 '$55555$5555595$5$55555%
ReDim GA_TotalPositionZero(0 To (GA_NumChrom - 1))

For i =0 To GA NumChrom - 1
For j = 0 To UBound(NowSol)
GA_NewXChrom(, j) = -1
Worksheets("GA").Range("H8").0ffset((GA_NumChrom * 2) + 6 + GA_YCount + i, J) = GA_NewXChrom(j, j)
Next j
Next i

GA_Progress.GA_ProgressBar.Value = 7 '$$5$5$5$5$5$5959595$5%%

Fori=0 To GA_NumChrom - 1
GA_NewXChrom(i, 0) = 0
GA_NewXChrom(i, UBound{NowSol)) = 0
Worksheets("GA").Range("H8").Offset((GA_NumChrom * 2) + 6 + GA_YCount + i, 0) = GA_NewXChrom(i, 0)
Worksheets("GA").Range("H8").Offset((GA_NumChrom * 2) + 6 + GA_YCount + i, UBound(NowSol)) = GA_NewXChrom(j,

UBound(NowSol))
Next i
GA_Progress.GA_ProgressBar.Value = 8 '$5555555555555555555558%

For i =0 To GA_NumChrom - 2 Step 2
For j = 1 To UBound(NowSol) - 1
If GA_XtoChrom(j, j) = 0 Then
GA_NewXChrom(j, j) = 0
GA NewXChrom(i + 1, j) = 0
Worksheets(*GA").Range{"H8").Offset((GA_NumChrom * 2) + 6 + GA_YCount + i, j) = GA_NewXChrom(j, j)
Warksheets("GA").Range("H8").0ffset(GA_NumChrom * 2) + 6 + GA_YCount + i + 1, }) = GA_NewXChrom({i + 1, j)
End If
Next j
Next i
GA Progress.GA_ProgressBar.Value = 9 '$55555555555555$5555558
GA_TotleVehicle = VehicleA + VehicleB + VehicleC - 1
Fori=0To GA_NumChrom - 2 Step 2
GA_RndPos = Int((GA_TotleVehicle - 1 + 1) * Rnd() + 1)
GA_CountZero =0
For j = 1 To UBound(NowSol) - 1
If GA_XtoChrom(j, j) = 0 Then
GA Counteio = GA_Countleio + 1
End If
If GA_CountZero = GA_RndPos Then
GA_PositionZero = j
GA_TotalPositionZero(i) = GA_PositionZero
GA_TotalPositionZeroli + 1) = GA_PositionZero
Worksheets{"GA").Range("H8").0ffset((GA_NumChrom * 2) + 6 + GA_YCount + i, UBound{NowSol) + 3) =
GA_TotalPositionZerofi)
Worksheets("GA").Range("H8").Offset((GA_NumChrom * 2) + 6 + GA_YCount + i + 1, UBound(NowSol) + 3) =
GA_TotalPositionZerofi + 1)
Exit For
End If
Next j
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For j = GA_PositionZero + 1 To UBound(NowSol)
GA_NewXChrom(i, j) = GA_XtoChrom(j, j)
Worksheets('GA").Range("H8").Offset((GA_NumChrom * 2) + 6 + GA_YCount + i, j) = GA_NewXChrom(i, j)
Next j

For j = 0 To GA_PositionZero - 1
GA_NewXChrom(i + 1, j) = GA_XtoChrom(j, j)
Worksheets("GA").Range("H8").0ffset((GA_NumChrom * 2) + 6 + GA_YCount + i + 1, j) = GA_NewXChrom(i + 1, j)
Next j
Next i
GA_Progress.GA_ProgressBarValue = 10 '$$$$555$55555$5$55555568$

For k = 1 To GA_NumChrom - 1 Step 2
For h = 0 To GA_TotalPositionZero(k)
If GA_NewXChrom(k - 1, h) = (-1) Then
For i = 0 To UBound(NowSol)
If GA_XtoChrom(k, i) <> 0 Then
Yes = 1
For j = 0 To UBound(NowSol)
If GA_XtoChromik, i) = GA NewXChromik - 1, j) Then

Yes =0
Exit For
End If
Next j
If Yes =1 Then

GA_NewXChrom(k - 1, h) = GA_XtoChrom(k, i)
Worksheets{"GA").Range("H8").0ffset((GA_NumChrom * 2) + 6 + GA YCount + k-1, h) =
GA_NewXChromlk - 1, h)
Exit For
End If
End If
Next i
End If
Next h
Next k
GA_Progress.GA_ProgressBar.Value = 11 '$8$5555558555555555$55%

For k = 1 To GA_NumChrom - 1 Step 2
For h = GA_TotalPositionZero(k) To UBound(NowSol)
If GA_NewXChrom(k, h) = (-1) Then
For i = 0 To UBound(NowSol)
If GA_XtoChromk, i) <> 0 Then
Yes = 1
For j = 0 To UBound(NowSol)
If GA_XtoChrom(k, i) = GA_NewXChrom(k, j) Then

Yes=0
Exit For
End If
Next j
If Yes = 1 Then

GA_NewXChromi(k, h) = GA_XtoChromik, i)
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Worksheets("GA").Range("H8").0ffset((GA_NumChrom * 2) + 6 + GA_YCount + k, h) = GA_NewXChrom(k,
h)
Exit For
End if
End If
Next i
End If
Next h
Next k

GA_Progress.GA_ProgressBar.Value = 12 '$555555555585555555%56%5
End Sub

Public Sub GA CrossOP()
GA_Progress.GA_ProgressBar.Value = 6 '$5555555555555555555555
Dim CountZeroYes As Integer
Dim CountZeroNow As Integer
ReDim GA_TotalPosition(0 To GA_NumChrom - 1)

Fori =0 To GA_NumChrom - 1
GA_NewXChrom(i, 0) = 0
GA_NewXChrom(i, UBound(NowSol)) = 0
Worksheets("GA").Range("H8").Offset((GA NumChrom * 2) + 6 + GA YCount + i, 0) = GA_NewXChrom(j, 0}

Worksheets("GA").Range("H8").Offset((GA_NumChrom * 2) + 6 + GA_YCount + i, UBound(NowSol)) = GA_NewXChrom(i,
UBound(NowSol))

Next i

GA_Progress.GA_ProgressBar.Value = 7 '$555555555555555558555%5
Fori=0To GA NumChrom - 1
For j = 1 To UBound(NowSol) - 1
GA_NewXChrom(j, j) = -1
Worksheets('GA").Range("H8").0ffset((GA_NumChrom * 2) + 6 + GA_YCount + i, j) = GA_NewXChrom(j, j)
Next j
Next i

GA_Progress.GA_ProgressBar.Value = 8 '$555555555$5555555555%5

Fori=0 To GA_NumChrom - 2 Step 2
GA_RndPos = Int{((UBound(NowSol) - 1) - 1 + 1) * Rnd() + 1)
GA_TotalPosition(i) = GA_RndPos
GA_TotalPosition(i + 1) = GA_RndPos
Worksheets("GA").Range("H8").Offset((GA_NumChrom * 2) + 6 + GA_YCount + i, UBound(NowSol) + 3) =
GA_TotalPosition(i)

Worksheets("GA").Range{"H8").0ffset((GA_NumChrom * 2) + 6 + GA_YCount + i + 1, UBound(NowSol) + 3) =
GA _TotalPosition(i + 1)

For k = 0 To GA_RndPos
GA_NewXChrom(i, k) = GA_XtoChrom(i, k)
GA_NewXChrom(i + 1, k) = GA_XtoChrom(i + 1, k)
Worksheets("GA").Range("H8").0ffset{((GA_NumChrom * 2) + 6 + GA_YCount + i, k) = GA_NewXChrom(i, k)

Worksheets("GA").Range("H8").Offset((GA_NumChrom * 2) + 6 + GA_YCount + i + 1, k) = GA_NewXChrom(i + 1, k)
Next k
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For h = 1 To GA_RndPos
If GA_NewXChrom(j, h) = 0 Then
GA_NewXChrom(j, h) = -1
Worksheets("GA").Range("H8").0ffset((GA_NumChrom * 2) + 6 + GA_YCount + i, h) = GA_NewXChrom(i, h)
End If
If GA_NewXChrom(i + 1, h) = 0 Then
GA_NewXChrom(i + 1, h) = -1
Worksheets("GA").Range{"H8").Offset((GA_NumChrom * 2) + 6 + GA_YCount + i + 1, h) = GA_NewXChrom(i +
1, h)
End If
Next h
Next i

GA_Progress.GA_ProgressBar.Value = 9 '$535559555955555955595%

For k=1 To GA_NumChrom - 1 Step 2
CountZeroNow = 0
CountZeroYes = 0

For h = 1 To UBound{NowSol) - 1
If GA_NewXChrom(k - 1, h) = (-1) Then
CountZeroNow = 0

For i = 1 To UBound(NowSol) - 1
If GA_XtoChromdk, i) = 0 Then CountZeroNow = CountZeroNow + 1
If GA_XtoChrom(k, i) > -1 Then
Yes =1

For j = 1 To UBound(NowSol) - 1
If GA_XtoChromk, i) = 0 Then
Yes =0
If CountZeroNow > CountZeroYes Then
CountZeroYes = CountZeroYes + 1
Yes=1
Exit For
End If
Else
If GA_XtoChromk, i) = GA_NewXChromfk - 1, j) Then
Yes =0
Exit For
End If
End If
Next j
If Yes = 1 Then
GA_NewXChrom{k - 1, h) = GA_XtoChromik, i)
Worksheets("GA").Range("H8").Offset((GA_NumChrom * 2) + 6 + GA_YCount + k- 1, h) =
GA_NewXChrom{k - 1, h)
Exit For
End If
End If
Next i
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End If
Next h
Next k

GA_Progress.GA_ProgressBarValue = 10 '$55$555$555$5$5$5$55585

For k =0 To GA_NumChrom - 2 Step 2
CountZeroNow = 0
CountZeroYes = 0

For h = 1 To UBound(NowsSol) - 1
If GA_NewXChrom{k + 1, h) = (-1) Then
CountZeroNow = 0

For i = 1 To UBound(NowSol) - 1
If GA_XtoChrom(k, i) = 0 Then CountZeroNow = CountZeroNow + 1
If GA XtoChrom(k, i) > -1 Then
Yes =1

Forj = 1 To UBound(NowSol) - 1
If GA_XtoChromik, i) = 0 Then
Yes=0
If CountZeroNow > CountZeroYes Then
CountZeroYes = CountZeroYes + 1
Yes =1
Exit For
End If
Else
If GA_XtoChroml(k, i) = GA_NewXChrom{k + 1, j) Then
Yes =0
Exit For
End if
End If
Next j

If Yes = 1 Then
GA_NewXChrom(k + 1, h) = GA_XtoChromk, i)
Worksheets("GA").Range("H8").Offset((GA_NumChrom * 2) + 6 + GA_YCount + k+ 1, h) =
GA_NewXChrom(k + 1, h)
Exit For
End If
End If
Next i
End If
Next h
Next k

GA_Progress.GA_ProgressBar.Value = 11 '$$5$$$555$555555595$5%5
GA_Progress.GA_ProgressBar.Value = 12 '$3535$555555555595%955%%

End Sub
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Public Sub GA_CrossTP(
GA_Progress.GA_ProgressBar.Value = 6 '$555$5$555$555$5556555%5
Dim CountZeroYes As Integer
Dim CountZeroNow As Integer
Dim GA_RndPos1 As Integer
Dim GA_RndPos2 As Integer

ReDim GA_PositionTP(0 To GA_NumChrom, 0 To 1)

For i =0 To GA_NumChrom - 1
GA_NewXChrom(j, 0) = 0
GA_NewXChrom(i, UBound(NowSol)) = 0
Worksheets("GA").Range{"H8").0ffsetl(GA NumChrom * 2) + 6 + GA YCount + i, 0) = GA_NewXChrom(i, 0)

Worksheets("GA").Range("H8").0ffset{(GA_NumChrom * 2) + 6 + GA_YCount + i, UBound(NowSol)) = GA_NewXChrom(j,

UBound(NowSol))
Next i

Fori =0 To GA_NumChrom - 1
For j = 1 To UBound(NowSol) - 1
GA_ NewXChrom(i, j) = -1
Worksheets('GA").Range("H8").0ffset((GA_NumChrom * 2) + 6 + GA_YCount + i, J) = GA_NewXChrom(i, j)
Next
Next i

GA_Progress.GA_ProgressBar.Value = 7 '$5555$5958555$5$555$5%5

Fori= 0 To GA_NumChrom - 2 Step 2
GA_RndPos! = Int{(UBound(NowsSol) - 1} - 1 + 1) * Rnd() + 1)
Do
GA RndPos2 = Int{((UBound(NowSol) - 1) - 1 + 1) * Rnd() + 1)
Loop Until GA_RndPos2 <> GA_RndPos1
GA_PositionTP(i, 0) = GA_RndPos1
GA PositionTP(i + 1, 0) = GA RndPosl
GA_PositionTP(i, 1) = GA_RndPos2
GA_PositionTP(i + 1, 1) = GA_RndPos2
Worksheets('GA").Range{"H8").Offset((GA_NumChrom * 2) + 6 + GA_YCount + i, UBound(NowSol) + 3) =
GA_PositionTP(i, 0)
Worksheets("GA").Range("H8").0ffset((GA_NumChrom * 2) + 6 + GA_YCount + i + 1, UBound(NowSol) + 3) =
GA_PositionTP{i + 1, 0)
Worksheets('GA").Range("H8").0ffset{(GA_NumChrom * 2) + 6 + GA_YCount + i, 1 + UBound{NowSol) + 3) =
GA_PositionTP(, 1)
Worksheets('GA").Range{"H8").Offset((GA_NumChrom * 2) + 6 + GA_YCount +i + 1, 1 + UBound(NowSol) + 3) =
GA_PositionTP(i + 1, 1)
Next i

GA_Progress.GA_ProgressBar.Value = 8 '$$5555555$5$5$5$5%555%%

Fori=0To GA NumChrom - 1
Forj=0To1
If GA_PositionTP(, j) = GA_PositionTP(j, j + 1) Then
Exit For
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Else
If GA_PositionTP(, j) < GA_PositionTP(, j + 1) Then

Exit For
Else
If GA_PositionTP(j, j) > GA_PositionTP(j, j + 1) Then
GA_Temp = GA_PositionTP(j, j)
GA_PositionTP(i, j) = GA_PositionTP(, j + 1)
GA_PositionTP(, j + 1) = GA_Temp
Worksheets("GA").Range{"H8").Offset((GA_NurmChrom * 2) + 6 + GA_YCount + i, j + UBound{NowSol) + 3) =
GA_PositionTP(, j)
Worksheets("GA").Range{"H8").0ffset((GA_NumChrom * 2) + 6 + GA_YCount + i, j + 1 + UBound(NowSol) +
3) = GA_PositionTP(, j + 1)
Exit For
End If
End If
End If
Next j
Next i

GA_Progress.GA ProgressBar.Value = 9 '$$535$5$5$55555558555485%

For i = 0 To GA_NumChrom - 1 Step 2
For j = GA_PositionTP(i, 0) To GA_PositionTP(i, 1)
GA_NewXChrom(j, j) = GA_XtoChrom(j, )
GA_NewXChrom(i + 1, j) = GA_XtoChrom(i + 1, j)
Worksheets("GA").Range("H8").0ffset((GA_NumChrom * 2) + 6 + GA_YCount + i, j) = GA_NewXChrom(j, j)

Worksheets("GA").Range("H8").Offset((GA NumChrom * 2) + 6 + GA YCount + i+ 1, j) = GA NewXChrom(i + 1, j)
Next |

For h = GA_PositionTP(j, 0) To GA_PositionTP(j, 1)
If GA_NewXChrom(i, h) = 0 Then
GA_NewXChrom(, h) = -1
Worksheets("GA").Range("H8").Offset{(GA_NumChrom * 2) + 6 + GA_YCount + i, h) = GA_NewXChrom(i, h)
End If
If GA_NewXChrom(i + 1, h) = 0 Then
GA_NewXChrom(i + 1, h) = -1
Worksheets("GA").Range("H8").Offset{(GA_NumChrom * 2) + 6 + GA_YCount + i + 1, h) = GA_NewXChrom(i +
1, h)
End If
Next h
Next i

GA_Progress.GA_ProgressBar.Value = 10 '$$5$555555555555555655%
For k = 1 To GA_NumChrom - 1 Step 2
CountZeroNow = 0

CountZeroYes = 0

For h = 1 To UBound(NowSol) - 1
If GA_NewXChromlk - 1, h) = (-1) Then
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CountZeroNow =0
Fori =1 To UBound{NowSol) - 1
If GA_XtoChrom(k, i} = 0 Then CountZeroNow = CountZeroNow + 1
If GA_XtoChrom(k, i) > -1 Then
Yes =1

For j = 1 To UBound{(NowSol) - 1
If GA_XtoChromk, i) = 0 Then
Yes =0
If CountZeroNow > CountZeroYes Then
CountZeroYes = CountZeroYes + 1
Yes =1
Exit For
End If
Else
If GA_XtoChromk, i) = GA_NewXChromlk - 1, j) Then
Yes =0
Exit For
End If
End If
Next j

If Yes = 1 Then

GA_NewXChrom(k - 1, h) = GA_XtoChromk, i)
Worksheets("GA").Range("H8").0ffsetl(GA_NumChrom * 2) + 6 + GA_YCount + k- 1, h) =
GA_NewXChrom(k - 1, h)

Exit For

End If

End If
Next i
End If
Next h
Next k

GA_Progress.GA_ProgressBar.Value = 11 '5355$555555555555559555
For k = 0 To GA_NumChrom - 2 Step 2
CountZeroNow = 0
CountZeroYes = 0

For h = 1 To UBound(NowSol) - 1
If GA_NewXChrom(k + 1, h) = (-1) Then
CountZeroNow = 0

For i = 1 To UBound(NowSol) - 1
If GA_XtoChrom(k, i) = 0 Then CountZeroNow = CountZeroNow + 1
If GA_XtoChromk, i} > -1 Then
Yes =1

For j = 1 To UBound(NowSol) - 1
If GA_XtoChrom(k, i) = 0 Then
Yes =0

d ] o q‘} «f
gﬂw 4.7 (¢iv) wansmdasenldly Module




133

If CountZeroNow > CountZeroYes Then
CountZeroYes = CountZeroYes + 1
Yes =1
Exit For
End If
Else
If GA_XtoChromlk, i) = GA_NewXChrom(k + 1, j) Then
Yes =0
Exit For
End If
End If
Next j

If Yes = 1 Then
GA NewXChromik + 1, h) = GA_XtoChromk, i)
Worksheets("GA").Range("H8").Offset((GA_NurnChrom * 2) + 6 + GA_YCount + k + 1, h) =
GA_NewXChrom{k + 1, h)
Exit For
End If
End If
Next i
End If
Next h
Next k
GA_Progress.GA_ProgressBar.Value = 12 '$5$5$59555555595555555%

End Sub
Public Sub GA_MutationSM()

GA_Progress.GA_ProgressBar.Value = 13 '$555555555555555556555%
ReDim GA_NewYChrom{0 To (GA_NumChrom - 1), 0 To UBound(NowSol))
'ReDim GA_PositionSM(0 To (GA_NumChrom - 1), 0 To 7)

Fori=0 To GA YCount-1
GA_NewYChrorm(j, 0) = 0
GA_NewYChrom(i, UBound(NowSol)) = 0
Worksheets("GA").Range("H8").0ffset((GA_NumChrom * 3) + 8 + GA_YCount + i, 0) = GA_NewYChrom(i, 0)
Worksheets("GA").Range("H8").0ffset((GA_NumChrom * 3) + 8 + GA_YCount + i, UBound(NowSol)) = GA_NewYChrom
(i, UBound(NowSol))
Next i

GA_Progress.GA_ProgressBar.Value = 14 '$$555$555$55565$55555%5

Fori=0To GA YCount -1
For j = 1 To UBound(NowSol) - 1
GA_NewYChrom(j, j) = GA_YtoChrom(j, j)
Worksheets("GA").Range("H8").Offset((GA_NumChrom * 3) + 8 + GA_YCount + i, j) = GA_NewYChrom(j, j}
Next j
Next i
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GA_Progress.GA_ProgressBar.Value = 15 '$$5$5555$5555555555%555%
If UBound(NowSol) <= 20 Then
ReDim GA_PositionSM(0 To (GA_NumChrom - 1), 0 To 3)
Fori=0To GA YCount -1
Forj=0To3
GA_RndPos = Int{{(UBound(NowSol) - 1) - 1 + 1) * Rnd{) + 1)
GA_PositionSM(i, ) = GA_RndPos
Worksheets("GA").Range("H8").0ffset{(GA_NumChrom * 3) + 8 + GA_YCount + i, j + UBound{NowSol) + 3) =
GA_PositionSM(, j)
Next j
Next i

Fori=0To GA YCount - 1
If GA_PositionSM(i, 0) <> GA_PositionSM(, 1) Then
GA Temp = GA NewYChrom(i, GA_PositionSM(i, 0))
GA_NewYChrom(i, GA_PositionSM(i, 0)) = GA_NewYChrom(i, GA_PositionSM(i, 1))
GA_NewYChrom(i, GA_PositionSM(i, 1)) = GA_ Temp
Worksheets("GA").Range{"H8").0ffset((GA_NumChrom * 3) + 8 + GA_YCount + i, GA_PositionSM(, 0)) =
GA_NewYChrom(i, GA_PositionSM(, 0))
Worksheets("GA").Range{"H8").Offset((GA_NumChrom *3) + 8 + GA_YCount + i, GA_PositionSM(, 1)) =
GA_NewYChrom(i, GA_PositionSM(i, 1))
Else
If GA_PositionSM(i, 0) = GA_PositionSM(i, 1) Then Yes = 1
End If
Next i

Fori=0To GA YCount-1
If GA_PositionSM(, 2) <> GA_PositionSM(, 3) Then
GA Ternp = GA_NewYChrom(i, GA_PositionSM(i, 2))
GA_NewYChrom(i, GA_PositionSM(, 2)) = GA_NewYChrom(i, GA_PositionSM(i, 3))
GA_NewYChrom(i, GA_PositionSM(i, 3)) = GA_Temp
Worksheets("GA").Range("H8").0ffset((GA_NumChrom * 3) + 8 + GA_YCount + i, GA_PositionSM(, 2)) =
GA_NewYChrom(i, GA_PositionSM(i, 2))
Worksheets("GA").Range{"H8").0ffset((GA_NumChrom * 3) + 8 + GA_YCount + i, GA_PositionSM(, 3)) =
GA_NewYChrom(i, GA_PositionSM(i, 3))
Else
If GA_PositionSM(i, 2) = GA_PositionSM(i, 3) Then Yes = 1
End If
Next i

Elself UBound(NowSol) > 20 Then
ReDim GA_PositionSM(0 To (GA_NumChrom - 1), 0 To 7)
Fori=0To GA_YCount - 1
Forj=0To7
GA_RndPos = Int{((UBound(NowSol) - 1) - 1 + 1) * Rnd() + 1)
GA_PositionSM(, j) = GA_RndPos
Worksheets("GA™).Range(*H8").0ffset((GA_NumChrom * 3) + 8 + GA_YCount + i, j + UBound(NowSol) + 3) =
GA_PositionSM(i, j)
Next j
Next i
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Fori=0ToGA YCount -1
If GA_PositionSM(i, 0) <> GA_PositionSM(, 1) Then
GA_Temp = GA_NewYChrom(i, GA_PositionSM(i, 0))
GA_NewYChrom(i, GA_PositionSM(i, 0)) = GA_NewYChrom(i, GA_PositionSM(, 1))
GA_NewYChrom(i, GA_PositionSM(, 1)) = GA Temp
Worksheets("GA").Range{"H8").Offset((GA_NumChrom * 3) + 8 + GA_YCount + i, GA_PositionSM(, 0)) =
GA_NewYChrom(i, GA_PositionSMi, 0))
Worksheets("GA").Range("H8").Offset((GA_NumChrom * 3) + 8 + GA_YCount + i, GA_PositionSM(i, 1)) =
GA_NewYChrom(i, GA_PositionSM(, 1))
Else
If GA_PositionSM(i, 0) = GA_PositionSM(, 1) Then Yes = 1
End If
Next i
Fori=0To GA YCount -1
If GA_PositionSM(, 2) <> GA PositionSM(, 3) Then
GA Temp = GA_NewYChrom(i, GA_PositionSM(i, 2))
GA_NewYChrom(i, GA_PositionSM(i, 2)) = GA_NewYChrom(i, GA_PositionSM(i, 3))
GA_NewYChrom(i, GA_PositionSM(j, 3)) = GA_Temp
Worksheets('GA").Range{"H8").0ffset{(GA_NumChrom * 3) + 8 + GA_YCount + i, GA_PositionSM(j, 2)) =
GA NewYChrom(i, GA_PositionSM(, 2))
Worksheets('GA").Range{"H8").Offset((GA_NumChrorn * 3) + 8 + GA_YCount + i, GA_PositionSM(, 3)) =
GA_NewYChrom(i, GA_PositionSi(, 3))
Else
If GA_PositionSM(i, 2) = GA_PositionSM(i, 3) Then Yes = 1
End If
Next i

Fori=0To GA YCount- 1
If GA_PositionSM(, 4) <> GA_PositionSM(, 5) Then
GA Temp = GA_NewYChromi, GA_PositionSM(i, 4))
GA_New/YChrom(i, GA_PositionSM(i, 4)) = GA_NewYChrom(i, GA_PositionSM(, 5))
GA_NewYChrom(i, GA_PositionSM(, 5)) = GA_Termnp
Worksheets("GA").Range("H8").Offset((GA_NumChrom * 3) + 8 + GA_YCount + i, GA_PositionSM(i, 4)) =
GA_NewYChrom(i, GA_PositionSM(i, 4))
Worksheets("GA").Range{"H8").0ffset{(GA_NumChrom * 3) + 8 + GA_YCount + i, GA_PositionSM(j, 5)) =
GA_NewYChrom(i, GA_PositionSM(, 5))
Else
If GA_PositionSM(i, 4) = GA_PositionSM(, 5) Then Yes = 1
End If
Next i

Fori=0To GA YCount - 1
If GA_PositionSM(i, 6) <> GA_PositionSM(, 7) Then

GA_Temp = GA_NewYChrom(i, GA_PositionSM(i, 6))

GA_NewYChrom(i, GA_PositionSM(, 6)) = GA_NewYChrom(i, GA_PositionSM(, 7))

GA_NewYChrom(i, GA_PositionSM(i, 7)) = GA_Temp

Worksheets("GA").Range("H8").0ffset((GA_NumChrom * 3) + 8 + GA_YCount + i, GA_PositionS\(i, 6)) =
GA_NewYChrom(i, GA_PositionSM(i, 6))

Worksheets("GA").Range("H8").Offset((GA_NumChrom * 3) + 8 + GA_YCount + i, GA_PositionSM(, 7)) =
GA_NewYChrom(i, GA_PositionSM(i, 7))
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Else
If GA_PositionSM(, 6) = GA_PositionSM(, 7) Then Yes = 1
End If
Next i
End If
GA_Progress.GA_ProgressBar.Value = 16 '5$55555555555555558555%
End Sub

Public Sub GA_MutationGM()

GA_Progress.GA_ProgressBarValue = 13 '$3$$5$555555555$55655%$
ReDim GA_NewYChrom(0 To (GA_NumChrom - 1), 0 To UBound(NowSol))
ReDim GA_PositionGM(0 To (GA_NumChrom - 1), 0 To 1)

Fori=0 To GA_YCount - 1
GA NewYChrom(j, 0) = 0
GA_NewYChrom(i, UBound(NowSol)) = 0
Worksheets("GA").Range("H8").0ffset((GA_NumChrom * 3) + 8 + GA_YCount + i, 0) = GA_NewYChrom{i, 0)
Worksheets("GA").Range(*H8").Offset((GA_NumChrom * 3) + 8 + GA_YCount + i, UBound(NowSol)) = GA_NewYChrom(j,
UBound(Nov/Sol))
Next i

GA_Progress.GA_ProgressBarValue = 14 '§35$55555556555555555585
Fori=0 To GA YCount - 1
For j = 1 To UBound(NowSol) - 1
GA_NewYChrom(, j) = GA_YtoChrom(j, )
Worksheets("GA").Range("H8").0ffset((GA_NumChrom * 3) + 8 + GA_YCount + i, j) = GA_NewYChromj, j)
Next |
Next i

GA_Progress.GA_ProgressBar.Value = 15 '$55555555555555555556%5%%

If UBound(NowSol) < 6 Then
Fori=0 To GA_YCount - 1
GA_RndPos = Int{{((UBound(NowSol) / 2)) - 1+ 1)* Rnd() + 1)
GA_PositionGM(i, 0) = GA_RndPos
Worksheets("GA").Range("H8").Offset((GA_NumChrom * 3) + 8 + GA_YCount + i, UBound(NowSol) + 3) =
GA_PositionGM(, 0)
Next i
Fori=0 To GA YCount - 1
GA_RndPos = Int{((UBound(NowSol) - 1) - ((UBound(NowsSol) / 2) + 1)) + 1) * Rnd() + ({(UBound(NowSol) / 2) + 1))
GA PositionGM(i, 1) = GA_RndPos
Worksheets("GA").Range("H8").0ffset((GA_NumChrom * 3) + 8 + GA_YCount + i, UBound(NowSol) + 4) =
GA_PositionGM(i, 1)
Next i

Fori=0To GA YCount - 1
j=0 }
GA Temp = GA_NewYChrom(i, GA_PositionGM(i, 0) + j)
GA_NewYChrom(i, GA_PositionGM(, 0) + j) = GA_NewYChrom(i, GA_PositionGM(, 1) + ])
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GA_NewYChrom(i, GA_PositionGM(, 1) + j) = GA_Temp
Worksheets("GA").Range{"H8").0ffset((GA_NumChrom * 3) + 8 + GA_YCount + i, j + GA_PositionGM(i, 0)) =
GA_NewYChrom(i, GA_PositionGM(, 0) + j)
Worksheets("GA").Range("H8").0ffset((GA_NumChrom * 3) + 8 + GA_YCount + i, j + GA_PositionGMi, 1)) =
GA_NewYChrom(i, GA_PositionGM(, 1) + j)
Next i

Elself UBound(NowSol) >= 6 And UBound(NowSol) <= 9 Then
Fori=0To GA YCount -1
GA_RndPos = Int{{((UBound(NowSol) / 2) - 2) - 1 + 1) * Rnd() + 1)
GA_PositionGM(i, 0) = GA_RndPos
Worksheets("GA").Range("H8").Offset((GA_NurnChrom * 3) + 8 + GA_YCount + i, UBound(NowSol) + 3) =
GA_PositionGM(i, 0)
Next i

Fori=0To GA YCount - 1
GA_RndPos = Int{{(UBound(NowSol) - 2) - (UBound(NowSol) / 2) + 1)) + 1) * Rnd() + ((UBound(NowSol) / 2) + 1))
GA_PositionGM(i, 1) = GA_RndPos
Worksheets("GA").Range("H8").0ffset((GA_NumChrom * 3) + 8 + GA_YCount + i, UBound{NowSol) + 4) =
GA_PositionGM(, 1)
Next i

Fori=0 To GA YCount - 1
Forj=0To1
GA Temp = GA_NewYChrom(i, GA_PositionGM(i, 0) + j)
GA_NewYChrom{i, GA_PositionGMi, 0) + j) = GA_NewYChrom(i, GA_PositionGM(, 1) + j)
GA_NewYChrom(i, GA_PositionGM(, 1)+ j) = GA_Temp
Worksheets("GA").Range("H8").Offset((GA_NurnChrom * 3} + 8 + GA YCount + i, ] + GA_PositionGM(, 0)) =
GA_NewYChrom(i, GA_PositionGM(i, 0) + )
Worksheets('GA").Range(*"H8").0ffset((GA_NumChrom * 3) + 8 + GA_YCount + i, j + GA_PositionGM(, 1)) =
GA_NewYChrom(i, GA_PositionGM(i, 1) + )
Next j
Next i

Elself UBound(NowSol) > 9 And UBound(NowSol) <= 50 Then

Fori=0To GA YCount - 1
GA_RndPos = Int(({((UBound(NowSol) / 2) - 8) - 1 + 1) * Rnd() + 1)
GA_PositionGivi{i, 0) = GA_RndPos
Worksheets("GA").Range("H8").Offset((GA_NumChrom * 3) + 8 + GA_YCount + i, UBound(NowSol) + 3) =
GA_PositionGMi, 0)
Next i

Fori=0To GA YCount -1
GA_RndPos = Int{{{UBound{NowSol) - 4) - (UBound(NowSol) / 2) + 1)) + 1) * Rnd() + ((UBound(NowSol) / 2) + 1))
GA_PositionGM(, 1) = GA_RndPos
Worksheets("GA").Range("H8").Offset((GA_NumChrom * 3) + 8 + GA_YCount + i, UBound(NowSol) + 4) =
GA PositionGM(, 1)
Next i

Fori=0To GA YCount - 1
Forj=0To 3
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GA Temp = GA_NewYChrom(i, GA_PositionGM(i, 0) + j)

GA_NewYChrom(i, GA_PositionGM(i, 0) + j) = GA_NewYChrom(i, GA_PositionGM(i, 1) + j)JcA_NewYChrom(j,
GA_PositionGM(, 1) + J) = GA Temp

Worksheets{"GA").Range("H8").0ffset((GA_NumChrom * 3) + 8 + GA_YCount + i, j + GA_PositionGM(i, 0)) =
GA_NewYChrom(i, GA_PositionGMi, 0) + j)

Worksheets("GA").Range("H8").0ffset((GA_NumChrom * 3) + 8 + GA_YCount + i, j + GA_PositionGM(, 1)) =
GA_NewYChromi, GA_PositionGM(, 1) + J)

Next j
Next i

Elself UBound(NowSol) > 50 Then
Fori=0To GA YCount -1
GA_RndPos = Int(((UBound(NowSol) / 2) - 10) - 1 + 1) * Rnd() + 1)
GA_PositionGM(i, 0) = GA_RndPos
Worksheets("GA").Range("H8").0ffset{(GA_NumChrom * 3) + 8 + GA_YCount + i, UBound(NowSol) + 3) =
GA_PositionGM(, 0)
Next i

Fori=0 To GA YCount -1

GA_RndPos = Int{((UBound(NowSol) - 10) - (((UBound(NowSol) / 2) + 1)) + 1) * Rnd() + ((UBound(NowSol) / 2) + 1))}

GA_PositionGM(, 1) = GA_RndPos
Worksheets("GA").Range("H8").0ffset((GA_NumChrom * 3) + 8 + GA YCount + i, UBound{NowSol) +4) =
GA_PositionGM(i, 1)
Next i

Fori=0 To GA YCount-1
Forj=0To 9
GA_Temp = GA_NewYChrom(i, GA_PositionGM(, 0) + j)
GA_NewYChrom(i, GA_PositionGM(, 0) + j) = GA_NewYChrom(i, GA PositionGM(, 1) + )
GA_NewYChrom(i, GA_PositionGM(i, 1) + j) = GA_Temp
Worksheets("GA").Range("H8").Offset((GA_NumChrom * 3) + 8 + GA_YCount + i, j + GA_PositionGM(, 0)) =
GA_NewYChrom(i, GA_PositionGM(i, 0) + j)
Worksheets(*GA").Range{"H8").Offset((GA_NumChrom * 3) + 8 + GA_YCount + i, j + GA_PositionGM(j, 1)) =
GA_NewYChrom(i, GA_PositionGM(, 1) + j)
Next j
Next i
End If
GA_Progress.GA_ProgressBar.Value = 16 '555555555555555$5555555
End Sub

Public Sub GA Table()
Selection.Borders(xIDiagonalDown).LineStyle = xINone
Selection.Borders(x\DiagonalUp).LineStyle = xINone

With Selection.Borders(x|EdgeLeft)

LineStyle = xlContinuous
Weight = x{Thin
Colorindex = xlAutomatic

End With

With Selection.Borders(xlEdgeTop)
LineStyle = xlContinuous
Weight = x{Thin
Colorindex = xlAutomatic

End With
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With Selection.Borders(x\EdgeBottom)
.LineStyle = xlContinuous
Weight = xThin
Colorindex = xlAutomatic

End With
With Selection.Borders(x|EdgeRight)
LineStyle = xlContinuous
Weight = x(Thin
Lolorindex = xlAutomatic
End With
With Selection.Borders(xlinsideVertical)
LineStyle = xlContinuous
Weight = x{Thin
LColorindex = xlAutomatic
End With
With Selection.Borders(xlinsideHorizontal)
LineStyle = xlContinuous
Weight = x{Thin
Lolorindex = xlAutomatic
End With
With Selection.Borders(x\EdgelLeft)
LineStyle = xlContinuous
Lolorindex =0
TintAndShade = 0
Weight = xIMedium
End With
With Selection.Borders(xlEdgeTop)
LineStyle = xlContinuous
Lolorindex =0
.TintAndShade = 0
Weight = xiMedium
End With
With Selection.Borders(x|EdgeBottom)
LineStyle = xIContinuous
Lolorindex = 0
.TintAndShade =0
Weight = xIMedium
End With
With Selection.Borders(xiEdgeRight)
LineStyle = xlContinuous
Colorindex = 0
TintAndShade =0
Weight = xiIMedium
End With
End Sub

Public Sub GA_ChooseCrossoverTyp{)
If Range("B8") = "Crossover Lock Zero® Then
Call GA CrossLZ
Elself Range("B8") = "Crossover One Point™ Then
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Call GA_CrossOP
Elself Range("B8") = "Crossover Two Point™ Then
Call GA _CrossTP
End If
End Sub

Public Sub GA_ChooseMutationTyp()
If Range("B11") = "Swapping Of Mutation” Then
Call GA_MutationSM
Elself Range("811*) = "Group Of Mutation® Then
Call GA_MutationGM
End If
End Sub
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a. Tandtgymitldlunisnnaes
a.1 Tanddgymauraiin
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CUST NO. | XCOORD. | YCOORD. | DEMAND HEADY UE PERMEE Time
TIME DATE TIME
0 35 35 0 0 1000 0 0
1 41 49 10 37 229 10
2 35 17 7 34 181 10
3 55 45 13 84 172 10
4 55 20 10 7 191 10 Static
5 15 30 26 183 306 10
6 25 30 15 190 313 10
7 20 50 17 420 559 10 250
8 10 43 9 92 274 10
9 55 60 16 85 289 10
10 30 60 16 96 299 10
11 20 65 12 104 312 10
12 50 35 19 246 344 10 P1
13 30 25 23 114 282 10
14 15 10 20 190 313 10
15 30 5 8 216 325 10
16 10 20 19 259 355 10 500
17 5 30 20 292 555 10
18 20 40 12 294 581 10
19 15 60 17 392 599 10
20 45 65 9 502 687 10
21 45 20 11 336 611 10
22 45 10 18 540 727 10
23 55 5 29 588 742 10
24 65 35 12 497 632 10
25 65 20 6 620 820 10 750
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CUST NO. | XCOORD | YCOORD. | DEMAND il ooE SERVICE Time
TIME DATE TIME
0 40 50 0 0 1236 0 0
1 a5 68 10 112 267 10
2 45 70 30 275 470 30
3 42 66 10 65 146 10
4 a2 68 10 527 822 10 Static
5 42 65 10 15 117 10
6 40 69 20 611 702 20
7 40 66 20 170 285 20 310
8 38 68 20 255 394 20
9 38 70 10 134 505 10
10 35 66 10 157 410 10
11 35 69 10 248 515 10
12 25 85 20 452 640 20 P1
13 22 5 30 230 432 30
14 22 85 10 547 620 10
15 20 80 a0 354 459 40
16 20 85 40 455 538 40 620
17 18 5 20 377 752 20
18 15 75 20 479 659 20
19 15 80 10 478 685 10
20 30 50 10 410 723 10
21 30 52 20 874 965 20
22 28 52 20 782 883 20
23 28 55 10 702 797 10
24 25 50 10 645 745 10
25 25 52 40 759 856 40 930
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CUSTNO. | XCOOR. | Ycooro. | pemanp | "oroY EAE. | BEGCE Time
TIME DATE | TIME
0 40 50 0 0 960 0 0
1 25 85 20 50 250 10
2 22 75 30 152 272 10
3 2 85 10 93 491 10
4 20 80 a0 230 664 10 | Static
5 20 85 20 73 193 10
6 18 75 20 35 285 10
7 15 75 20 300 420 10 240
8 15 80 10 140 ag7 10
9 10 35 20 371 a91 10
10 10 40 30 219 639 10
1 8 40 40 215 315 10
12 8 a5 20 223 343 10 P1
13 5 35 10 513 773 10
14 5 45 10 245 355 10
15 2 40 20 250 364 10
16 0 40 20 255 375 10 ago
17 0 a5 20 400 823 10
18 44 5 20 489 655 10
19 42 10 a0 410 673 10
20 42 15 10 537 657 10
21 40 5 10 455 765 10
22 40 15 a0 490 695 10
23 38 5 30 555 681 10
2 18 15 10 643 801 10
25 35 5 20 700 904 10 720
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a.2 landldsymrvuanans
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CUST NO. | XCOORD. | YCOORD. | DEMAND ki OHE SERVICE Time
TIME DATE TIME

0 35 35 0 0 1000 0 0
1 41 49 10 58 180 10

2 35 17 7 29 189 10

3 55 45 13 180 481 10

4 55 20 19 92 231 10

5 15 30 26 101 293 10

6 25 30 3 162 289 10

7 20 50 5 217 333 10 Static

8 10 a3 9 228 345 10

9 55 60 16 120 250 10

10 30 60 16 260 437 10

i1 20 65 12 114 255 10

12 50 35 19 174 299 10

13 30 25 23 450 655 10

14 15 10 20 420 547 10

15 30 3] 8 320 477 10

16 10 20 19 110 313 10 250
17 5 30 2 206 325 10

18 20 a0 12 175 350 10

19 15 60 17 183 306 10
20 45 65 9 290 577 10
21 45 20 11 292 673 10
22 45 10 18 294 501 10
23 55 5 29 302 455 10 P1
24 65 35 3 175 300 10
25 65 20 6 183 306 10
26 45 30 17 190 313 10
27 35 40 16 206 325 10
28 a1 37 16 309 485 10
29 64 42 9 324 571 10

30 40 60 21 247 383 10

31 31 52 27 248 355 10

32 35 69 23 433 650 10

33 53 52 11 226 345 10

34 65 55 14 265 454 10

35 63 65 8 240 367 10 500
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CUST NO. | XCOORD. | YCOORD. | DEMAND | " 0¥ DUE | SERVICE Time
TIME DATE TIME
36 2 60 302 605 10
37 20 20 308 599 10
38 5 5 16 431 710 10
39 60 12 31 290 597 10
a0 a0 25 292 673 10
a1 42 7 394 601 10
a2 2 12 504 681 10
43 23 3 621 739 10
aq 1 14 18 331 630 10
a5 6 38 16 396 581 10
a6 a8 1 400 697 10
a7 8 56 27 386 765 10
a8 13 52 36 409 694 10
49 6 68 30 a77 660 10
50 a7 a7 13 640 797 10 750
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CUST NO. XCOORD. | YCOORD. | DEMAND READY DUE SERVICE Time
TIME DATE TIME

0 40 50 0 0 1236 0 0
1 45 68 10 122 267 10

2 45 70 30 135 280 30

3 42 66 10 65 146 10

4 42 68 20 100 282 20

5 42 65 10 35 167 10

6 40 69 20 161 342 20

7 40 66 20 170 265 20 Static

8 38 68 20 225 324 20

9 38 70 10 234 405 10

10 35 66 20 317 410 20

11 35 69 10 408 555 10

12 25 85 30 562 721 30

13 22 75 30 40 152 30

14 22 85 10 395 480 10

15 20 80 40 324 429 40

16 20 85 40 325 528 40 310
17 18 75 20 159 340 20

18 15 75 20 239 353 20

19 15 80 10 278 345 10
20 30 50 20 250 a07 20
21 30 52 20 634 765 20
22 28 52 20 682 883 20
23 28 55 10 712 817 10 P1
24 25 50 10 409 644 10
25 25 52 40 199 404 40
26 25 %, 10 612 741 10
27 23 52 10 261 456 10
28 23 55 20 516 623 20
29 20 50 10 358 455 10
30 20 55 10 429 524 10
31 10 35 20 310 537 20
32 10 40 30 209 400 30
33 40 40 260 458 40
34 45 20 521 706 20
35 35 10 283 444 10 620
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CUsT READY DUE SERVICE
NO. XCOORD. | YCOORD. | DEMAND TINVAE BATE TIME
36 5 45 10 595 776 10
37 2 40 20 683 798 20
38 0 40 30 579 692 30
39 0 45 20 557 674 20
40 35 30 10 493 714 10
41 35 32 10 530 725 10
42 33 32 20 456 637 20
43 33 35 10 904 1010 10
44 32 30 20 679 879 20
45 30 30 10 541 742 10
46 30 32 20 498 629 20
a7 30 35 10 932 1127 10
43 28 30 10 732 851 10
49 28 35 10 836 1106 10
50 26 32 10 715 880 10

Time

930
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CUST NO. XCOORD. | YCOORD. | DEMAND SEADY OLE SERVICE Time
TIME DATE TIME
0 40 50 0 0 960 0 0
1 25 85 20 a8 237 10
2 22 75 30 59 299 10
3 22 85 10 170 451 10
4 20 80 40 90 431 10
5 20 85 20 101 323 10
6 18 75 20 162 389 10
7 15 75 20 217 383 10 Static
8 15 80 10 208 395 10
9 10 35 20 120 350 10
10 10 40 30 260 537 10
11 8 40 40 154 355 10
12 8 a5 20 174 329 10
13 5 35 10 450 655 10
14 5 a5 10 420 547 10
15 2 40 20 320 a77 10
16 0 40 20 110 313 10 310
17 0 45 20 206 425 10
18 44 5 20 175 350 10
19 42 10 40 183 386 10
20 42 15 10 290 577 10
21 40 5 10 242 673 10
22 40 15 40 294 501 10
23 38 5 30 202 455 10 P1
24 38 15 10 175 380 10
25 35 5 20 183 456 10
26 95 30 30 190 393 10
27 95 35 20 206 365 10
28 92 30 10 309 495 10
29 90 35 10 324 571 10
30 88 30 10 247 583 10
31 88 35 20 248 455 10
32 87 30 10 433 650 10
33 85 25 10 226 385 10
34 85 35 30 265 454 10
35 67 85 20 240 367 10 620
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CUsT READY DUE SERVICE
NO. XCOORD. | YCOORD. | DEMAND FIME DATE TIME
36 65 85 40 302 76 10
37 65 82 10 348 798 20
38 62 80 30 431 692 30
39 60 80 10 390 674 20
40 60 85 30 292 714 10
41 58 5 20 394 725 10
42 55 80 10 504 637 20
43 55 85 20 601 1010 10
44 55 82 10 531 879 20
45 20 82 10 396 742 10
46 18 80 10 400 629 20
47 2 45 10 386 1127 10
a8 a2 15 10 409 851 10
49 42 12 10 457 1106 10
50 72 35 30 600 880 10

930
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CUSTNO. | XcoORD. | YcoORD. | pemanp | REACY | OUE | SERVICE Time
TIME DATE TIME

0 35 35 0 0 1000 0 0
1 a1 49 10 20 21 10
2 35 17 7 54 184 10
3 55 a5 13 35 193 10
a 55 20 19 30 175 10
5 15 30 2 37 157 10
6 25 30 3 84 244 10
7 20 50 5 a3 162 10
8 10 a3 9 53 103 10
9 55 60 16 56 180 10
10 30 60 16 a2 184 10
1 20 65 12 73 193 10
12 50 35 19 80 280 10
13 30 25 2 100 280 10
14 15 10 20 105 275 10
5 30 5 8 155 295 10 Static
16 10 20 19 146 266 10
17 5 30 > 109 269 10
18 20 40 12 122 372 10
19 15 60 17 152 332 10
20 45 65 9 137 297 10
21 a5 20 1 125 395 10
22 45 10 18 92 231 10
23 55 5 29 101 293 10
24 65 35 3 162 329 10
25 65 20 6 117 333 10
2% 45 30 17 128 345 10
27 35 a0 16 120 550 10
28 a1 37 16 125 315 10
29 64 a2 9 201 481 10
30 40 60 21 95 435 10




= ' ) 3 i =
A13199 A.7 (de) uanadeyaves R2 (landvinalug) Tev 1

152

CUST NO. XCOORD. | YCOORD. | DEMAND READY DUE . Time
TIME DATE TIME

31 31 52 21 129 450 10 250
32 35 69 23 123 354 10

33 53 52 11 104 399 10

34 65 55 14 241 435 10

35 63 65 296 575 10

36 2 60 294 612 10

37 20 20 8 295 475 10

38 5 5 16 158 370 10

39 60 12 31 120 299 10

40 40 25 9 258 398 10

41 42 7 5 228 398 10

42 24 12 5 278 434 10

a3 23 3 r 286 500 10

a4 11 14 18 300 420 10 P1
a5 6 38 16 308 499 10

46 ] 1 306 489 10

a7 8 56 27 329 501 10

48 13 52 36 335 542 10

49 6 68 30 304 521 10

50 a7 a7 13 349 677 10

51 49 58 10 302 720 10

52 27 a3 ) 355 499 10

53 37 31 14 459 812 10

54 57 29 18 359 635 10

55 63 23 2 265 587 10

56 53 12 6 367 487 10

57 32 12 17 371 721 10

58 36 26 18 375 642 10

59 21 24 28 375 528 10

60 17 34 3 406 595 10

61 12 24 13 388 508 10

62 24 58 19 392 512 10

63 27 69 10 395 577 10

64 15 77 9 407 732 10

65 62 [ 20 440 605 10 500
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CUST NO. XCOORD, | YCOORD. | DEMAND READY DUE SERVICE
TIME DATE TIME
66 49 73 25 471 598 10
67 67 5 25 487 677 10
68 56 39 36 489 609 10
69 37 a7 507 627 10
70 37 56 519 679 10
71 57 68 15 509 649 10
72 47 16 25 as7 687 10
73 44 17 507 807 10
4 46 13 557 677 10
75 a9 11 18 547 777 10
76 49 42 13 562 782 10
7 53 43 14 556 696 10
78 61 52 3 574 699 10
79 57 a8 23 599 799 10
80 56 37 6 611 753 10
81 55 54 26 612 732 10
82 15 ar 16 621 741 10
83 14 37 11 624 784 10
84 11 31 7 645 765 10
85 16 22 41 653 792 10
86 4 18 35 557 777 10
87 28 18 26 673 793 10
88 26 52 9 681 851 10
89 26 35 15 664 874 10
90 Sh 67 3 713 853 10
91 15 19 1 703 903 10
92 22 22 2 709 839 10
93 18 24 22 702 852 10
94 26 27 27 724 884 10
95 25 24 20 682 902 10
96 22 27 11 614 904 10
97 25 21 12 734 928 10
98 19 21 10 720 980 10
99 20 26 9 714 930 10
100 18 18 17 772 942 10

Time

750
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CUSTNO. | XCOORD. | YcooRD. | pemanp | NA0Y | DUE | SERVICE Time
TIME DATE TIME

0 a0 50 0 0 1236 0 0
1 as 68 10 40 211 10
2 a5 70 30 54 194 10
3 a2 66 10 35 193 10
4 a2 68 10 30 175 10
5 42 65 10 137 307 10
6 a0 69 20 34 206 10
7 40 66 20 43 162 10
8 38 68 20 53 197 10
9 38 70 10 56 180 10
10 35 66 10 a2 184 10
11 35 69 10 3 393 10
12 25 85 20 80 280 10
13 22 75 30 100 280 10
14 22 85 10 105 275 10
15 20 80 40 155 295 10 | Static
16 20 85 a0 146 296 10
17 18 75 20 109 269 10
18 15 75 20 122 302 10
19 15 80 10 152 332 10
20 30 50 10 137 297 10
21 30 52 20 125 335 10
22 28 52 20 92 231 10
23 28 55 10 101 293 10
2 25 50 10 162 329 10
25 25 52 a0 117 333 10
2 25 55 10 128 345 10
27 23 52 10 120 450 10
28 23 55 20 125 315 10
29 20 50 10 201 a8t 10
30 20 55 10 155 435 10




o ' v 3 N |
M1919% A.8 (1i8) uansoyaves C1 (landvunlvey) Yeh 2

155

CUSTNO. | XCOORD. | YcooRD. | DEmanp | FEACY | DUE | SERVICE Time
TIME DATE TIME

31 10 35 20 199 450 10 310
32 10 40 30 243 554 10

33 8 a0 a0 194 459 10

34 8 45 20 201 435 10

35 5 35 10 296 575 10

36 5 a5 10 254 602 10

37 2 a0 20 275 575 10

38 0 a0 30 188 390 10

39 0 a5 20 179 399 10

a0 35 30 10 258 398 10

0 35 32 10 278 398 10

42 33 32 20 278 434 10

a3 13 35 10 286 500 10

a4 3 30 10 300 420 10 p1
a5 30 30 10 308 499 10

a6 30 32 30 306 489 10

a7 30 35 10 329 501 10

a8 28 30 10 335 542 10

a9 28 35 10 304 521 10

50 26 32 10 349 577 10

51 25 30 10 302 520 10

52 25 35 10 355 499 10

53 a4 5 20 459 812 10

54 a2 10 a0 350 635 10

55 a2 5 10 265 587 10

56 40 5 30 367 ag7 10

57 a0 15 40 371 721 10

58 38 5 30 375 642 10

59 38 15 10 375 528 10

60 35 5 20 406 595 10

61 50 30 10 388 508 10

62 50 35 20 392 512 10

63 50 40 50 395 577 10

64 a8 30 10 a07 532 10

65 a8 40 10 440 605 10 620
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CUST NO. XCOORD. | YCOORD. | DEMAND READE oLk RERYICE
TIME DATE TIME
66 47 35 10 471 658 10
67 47 40 10 487 727 10
68 45 30 10 589 739 10
69 45 35 10 587 727 10
70 95 30 30 619 779 10
71 95 35 20 509 649 10
72 53 30 10 577 697 10
73 92 30 10 627 867 10
74 53 35 50 597 757 10
75 45 65 20 597 77 10
76 90 35 10 642 782 10
77 88 30 10 556 696 10
78 88 35 20 584 698 10
79 87 30 10 599 719 10
80 85 25 10 601 723 10
81 85 35 30 612 732 10
82 75 55 20 621 741 10
83 72 55 10 644 774 10
84 70 58 20 645 865 10
85 68 60 30 653 785 10
86 66 55 10 557 777 10
87 65 55 20 673 793 10
a8 65 60 30 681 851 10
89 63 58 10 664 814 10
90 60 55 10 713 858 10
91 60 60 10 703 838 10
92 67 85 20 749 899 10
93 65 85 40 132 857 10
94 65 82 10 724 884 10
95 62 80 30 682 852 10
96 60 80 10 814 1004 10
97 60 85 30 734 928 10
98 58 5 20 810 1080 10
99 55 80 10 714 900 10
100 55 85 20 802 1042 10

Time

930
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READY

DUE

SERVICE

CUST NO. XCOORD, | YCOORD. | DEMAND TIME DATE TIME Time
0 40 50 0 0 960 0 0
1 25 85 20 34 221 10
2 22 5 30 aa 196 10
3 22 85 10 35 193 10
4 20 80 40 50 275 10
5 20 85 20 37 197 10
6 18 75 20 84 274 10
7 15 75 20 43 196 10
8 15 80 10 53 213 10
9 10 35 20 56 220 10
10 10 a0 30 42 194 10
11 8 a0 a0 73 233 10
12 8 45 20 80 280 10
13 5 35 10 110 286 10
14 5 a5 10 105 275 10
15 2 a0 20 135 295 10 Static
16 0 40 20 146 299 10
17 0 a5 20 109 279 10
18 44 5 20 122 372 10
19 az 10 40 152 332 10

20 a4z 15 10 137 291 10
21 40 5 10 125 395 10
22 40 15 40 112 281 10
23 38 ] 30 101 293 10
24 38 15 10 162 329 10
25 35 5 20 117 333 10
26 95 30 30 128 345 10
27 95 35 20 120 550 10
28 92 30 10 125 315 10
29 90 35 10 201 481 10
30 88 30 10 95 435 10
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CUST NO. XCOORD. | YCOORD. | DEMAND i R SEIE Time
TIME DATE TIME

31 88 35 20 129 450 10 240
32 87 30 10 123 354 10

33 85 25 10 104 399 10

34 85 35 30 241 435 10

35 67 85 20 286 575 10

36 65 85 40 294 612 10

37 65 82 10 245 a75 10

38 62 80 30 158 370 10

39 60 80 10 120 299 10

40 60 85 30 218 398 10

41 58 15 20 228 398 10

42 55 80 10 218 434 10

a3 55 85 20 286 500 10

a4 55 82 10 300 455 10 P1
a5 20 82 10 308 499 10

a6 18 80 10 306 489 10

ar 2 45 10 329 501 10

48 42 5 10 335 542 10

49 42 12 10 304 521 10

50 72 35 30 349 677 10

51 55 20 19 302 620 10

52 25 30 3 335 499 10

53 20 50 5 a59 812 10

54 55 60 16 359 635 10

55 30 60 16 265 587 10

56 50 35 19 337 497 10

57 30 25 23 7L 721 10

58 15 10 20 375 642 10

59 10 20 19 375 528 10

60 15 60 17 406 595 10

61 a5 65 9 388 568 10

62 65 35 392 582 10

63 65 20 6 395 577 10

64 45 30 17 407 732 10

65 35 40 16 440 605 10 480
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CUSTNO. | XCOORD. | YCOORD. | DEMAND | oioY | OUE | SERVICE

TIME | DATE | TIME
66 a1 37 16 art 638 10
67 64 a2 9 ag7 617 10
68 40 60 21 489 709 10
69 31 52 21 507 617 10
70 35 69 2 519 679 10
71 65 55 14 509 689 10
72 63 65 a57 687 10
73 2 60 507 807 10
74 20 20 8 517 677 10
75 5 5 16 547 777 10
76 60 12 31 562 782 10
77 23 3 7 sa1 699 10
78 8 56 27 530 699 10
79 6 68 30 599 799 10
80 a7 a 13 601 763 10
81 49 58 10 582 748 10
82 27 13 9 611 71 10
83 37 31 14 624 780 10
84 57 29 18 601 795 10
85 63 23 g 653 842 10
86 21 2 28 557 777 10
87 12 24 13 673 893 10
88 2 58 19 671 851 10
89 67 5 25 664 87 10
90 37 a 6 701 853 10
91 49 42 13 707 903 10
92 53 03 14 679 839 10
93 61 52 3 702 862 10
9 57 a8 2 724 884 10
9 56 37 6 682 902 10
% 55 54 2 614 904 10
97 4 18 35 674 928 10
% 2 52 9 700 980 10
) 2 35 15 704 930 10
100 31 67 3 662 912 10
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