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Linear Constraint Satisfaction Optimization Problem
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Abstract

Linear constraint satisfaction optimization problem is a kind of combinatorial optimization
problem involving linearly expressed objective function and complex constraints. Integer
programming is known as a very effective technique for such problem but require very much time
and memory until finding a suboptimal solution. In this paper, we propose a method to improve the
search performance by integrating local search and integer programming. Basically, simple
hill-climbing search, which is the simplest form of local search, is used to solve the given problem
and integer programming is applied to generate a neighbor solution. In addition, constraint
programming is used to generate an initial solution. Through the experimental results using
N-Queens maximization problems, we confirmed that the proposed method can produce far better

solutions than any other search methods.
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Fig. 1. An Example of 8-Queens Problem
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// SHC+1P : Algorithm for maximization problems
Algorithm Local_Search_with_Integer_Programming
x © Variable vector (Current solution).
Oby - Objective function.
Kk The number of variables to be selected.
Begin
CP = Start a Constraint Programming
Add all constraints to CP
x = Make an initial solution with CP
While stopping condition is not met Do
Select k variables randomly from x
IP = Start an Integer Programming
Add Obj and all constraints to 1P
(Fix values of unselected variables of x)
x = Make a neighbor solution with IP
End While
return x
End Begin

T2 3. A 7k X[ B 4TS
Fig. 3. Integer Programming-based Local Search Algorithm
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Table 3. Comparison Results among Search Methods

o Q@hods| g | sa | cp |sHorce| 1P |sHCHP
1000Q | 930 | 987 | 727 | 991 | 993 | 994
200-Q | 1920 | 1988 | 1249 | 1987 | 1988 | 2000
300-Q | 2858 | 2978 | 1828 | 2975 | 2909 | 3000
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