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Efficient Algorithms for Combinatorial Optimization Problems
subject to a Chance Constraint

TETSUO ICHIMORIt

We propose two algorithms for solving combinatorial optimization problems subject to a
chance constraint. The combinatorial optimization problems subject to a chance constraint
include the minimum spanning tree problem under a chance constraint which is well known
in stochastic programming. Our empirical experiments show that our algorithms are far more
efficient than the existing algorithm for finding a minimum spanning tree under a chance

constraint.
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Table 1 Complexity of Algorithms A and B.

mj, s; 000 oo OO0 OO0 oo
450 < m; < 1,450 11.20 3 717 1
450 < my; < 950  11.65 3 7.24 1
450 < mj; < 500  11.37 3 8.10 1
450 < m; < 460  11.45 2 8.08 1
450 < m; < 455  11.45 2 7.90 1
10 < s; < 200 11.89 4 7.91 1
10 < s; < 160 11.32 3 7.91 1
10 < s; < 120 11.55 3 7.72 1
10<s; < 80 11.56 3 7.48 1
10 <s; < 40 11.29 3 6.93 1
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02 000000 AO BOOOO
Table 2 Complexity of Algorithms A and B.

mj, s; 000 00 OO0 0O OO0
450 < m; < 1,450  8.17 1 446 1
450 <m; < 950  8.16 1 467 1
450 <m; < 500 844 2  5.78 1
450 < m; < 460  8.25 2 6.03 1
450 <m; < 455 818 2  5.80 1
10 < s; < 200 809 2 529 1
10 < s; < 160 8.31 2 5.19 1
10 < s; < 120 8.25 2 5.09 1
10 < s; < 80 8.02 2 497 1
10 < s; < 40 817 2 4.69 1
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Table 3 Complexity of Algorithms A and B.

mj, s; 000 0o 00 00 00
450 < m; < 1,450  9.68 3 5.87 1
450 < m; < 950  10.06 3 6.45 1
450 < m; < 500  10.02 3 7.37 1
450 <m; < 460  10.02 3 7.42 1
450 < m; < 455 9.32 2 7.33 1
10 < s; < 200 10.24 3 7.32 1
10 < s; < 160 10.25 3 7.39 1
10 < s; < 120 10.28 3 7.04 1
10<s; < 80 10.09 2 6.89 1
10<s; < 40 9.73 3 6.24 1
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