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An Approximate Method for Mixed 0-1 Integer
Programming Problem Using Minimal Conflict

HiroTaka HarAT

We propose an approximate method for the mixed 0-1 integer programming problem.
We combine a local search method on 0-1 variables and the simplex method on continuous
variables. Our idea is to use the minimal conflict. The minimal conflict is a minimal set
of assumptions that causes a constraint violation. The use of the minimal conflict makes
the local search efficient and avoids the local optimality. We applied this method to multi-
item production scheduling problems and demonstrated its effectiveness compared with the
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branch and bound method and several heuristic methods.
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Table 1 Computational result on 8 products 8 periods problems.

Data  {Optimal Hara # Lanbrecht $ |Dixon Silver $[Subgradient $|Branch&bound [Branch&bound

Value VanderVcken (best first) # (depth first) #
Value |Ave. CPU(s) |Best CPU(s) | Value [CPU(s) {Value |CPU(s) |Value |CPU(s) | Value |CPU(s) | Value |CPU(s)
Datal | 8430 *8430] 1759.68 98.88| 89707 0.0023] 8710| 0.0068] 8710| 0.0068 9910 980| 9870 6206

8490 146.69 78.95

Data2 | 7910§*7910{ 533.731 332.41f 8800] 0.002| 7930| 0.0081f{ 7920[ 0.008] 9430 626| 8770 6476
Data3 | 7610 *7610{ 108.75 44.48] 7970 0.002] 7970 0.0072} 7660{ 0.724] 9530 631 9440 797
Datad | 7520f *7520 27.21 18.63] 8000] 0.0024] 8000 0.0072] *7520{ 0.732}] 9540 357] 9530 6104

# Sun workstation ELC (16Mbyte memory)
$ IBM 3081, CMS 2.0, FORTHX

* Optimal value
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Table 2 Computational result on 50 products 16 periods problems.

Data Hara Branch&bound (best first) Branch&bound (depth first)
Ave. Value Ave. CPU(s)  |Value CPU(s) Value CPU(s)
Data 1 3280194 626.2 3893975 1428 3924727 7201
3153206 9226.4
Data 2 3339355 316.4 4311251 409 4300830 13950
2763184 17109.8
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