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® Robustness (dependability)
* Response time

® Uncertainty

® Branch and Bound (B&B)
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"Mixed Integer Linear Programming (MILP)
2 Pre-Processing
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" Single allocation

8 Complete Hub Network
® Cover radius
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2 Tabu Search (TS)

SSimulated Annealing (SA)
“Genetic Algorithm (GA)

% Fuzzy Linear Programming (FLP)
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2 Chance Constraints
% Confidence Level
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Begin
Get the best chromosome founded by purposed GA— S
While (the cover radius constraint is met) do
Randomly remove a hub in hub array of S
Correct the allocation of spokes of S
End
Report (S)
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n=10 0.2 1425 1117 811 736
0.4 1627 1185 970 863

0.6 1671 1387 1148 1079

n=15 0.8 1744 1589 1457 1413
1 1839 1791 1770 766

0.2 2004 1638 1324 1149

0.4 2019 1741 1436 1287
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0.6 2103 1844 1756 1560
0.8 2424 2165 2100 2080
1 2611 2610 2605 2600
0.2 1851 1549 1356 1162
0.4 2067 1744 1473 1386
0.6 2255 1996 1853 1663
0.8 2493 2264 2154 2118
n=20
1 2611 2605 2601 2600
0.2 2136 1913 1617 1346
n=25 0.4 2401 2099 1881 1597
0.6 2557 2336 2184 2002
0.8 2713 2552 2457 2307
1 2826 2762 2726 2725
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(CAB data set o = .6) g

FUCPSPPPINCE S SHPRISYIS PUESPCUNT I QY PRE
(CAB data set o = .2) 4%

n Obj CPU Time(s)

10 5 0.1

15 5 °

LINGO 20 3 12

25 6 18

10 4 0.18

15 5 1.47
Hybrid heuristic 20 3 8.23

algorithm
25 5 19.04

33 e g oS 5 (68! s 5ol (2955 A lin D Jgu

(CAB data set o = .8) g5ud

n Obj CPU Time (s)
10 4 1
15 4 5
LINGO 20 4 8
25 7 15
10 4 0.16
15 4 2.12
Hybrid heuristic 20 4 3.33
algorithm
25 7 10.2
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n Obj CPU Time(s)

10 4 0.1

15 4 3

LINGO 20 4 5

25 6 16

10 4 0.12

15 4 1.75
Hybrid heuristic 20 4 3.58

algorithm
25 11.19

N3 5 g oS 5 (65100 oty 5951 (29,5 dmslio ¥ Jgu

(CAB data set & = .4) 5%

n Obj  CPU Time(s)
10 3 0.13
15 4 4
LINGO 20 6 /
25 6 19
10 3 011
15 4 217
Hybrid heuristic 20 6 3.37
algorithm
25 6 14.19
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n B B B B
n=10 40382.7 34772.4 32574.2 32531.2
n=20 45954.2 43400.4 38607.3 37868.1
n=25 53207.5 4 6608.3 455525 37868.1
n=40 61682.5 581928 52265.3 49741.2
n=50 66523.4 60132.1 52905.8 50707.9
n=100 65914.8 60658.9 54243.5 51860
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n Obj CPU Time (s)
10 4 0.2
20 7 18
LINGO 25 9 36
40 not found
50 not found
100 not found
10 4 1.15
20 7 6
Hybrid heuristic 25 9 13.8
algorithm
40 14 21.08
50 18 36.3
100 29 352.4
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