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Integration of Integer Programming and Neighborhood
Search Algorithm for Solving a Nonlinear Optimization
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Abstract

Integer programming is a very effective technique for searching optimal solution of combinatorial
optimization problems. However, its applicability is limited to linear models. In this paper, I propose an
effective method for solving a nonlinear optimization problem by integrating the powerful search
performance of integer programming and the flexibility of neighborhood search algorithms. In the first
phase, integer programming is executed with subproblem which can be represented as a linear form
from the given problem. In the second phase, a neighborhood search algorithm is executed with the
whole problem by taking the result of the first phase as the initial solution. Through the experimental
results using a nonlinear maximal covering problem, I confirmed that such a simple integration method
can produce far better solutions than a neighborhood search algorithm alone. It is estimated that the

success is primarily due to the powerful performance of integer programming.
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Fig. 1. An example of maximal covering problem
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Algorithm k-exchange_Simple_Hill_Climbing_Search
Q © Set of candidate solutions.
x ¢ Current solution.

Cost : Objective function.

R(x) : Neighborhood of x C Q.

Six) © k-exchange neighborhood < N(x).
Begin

Start with an initial solution x € Q

While stopping condition 1s not met Do
Generate a neighbor solution x* € Syx)
If Cosfx+) < Cosf{x) Then

X = x*
End While
return x
End Begin
T8 2. MCPE 25t the oiE2=7| B

Fig. 2. Simple Hill-Climbing Search for MCP
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Algorithm Integration of Integer Programming and
Simple Hill-Climbing Search
Phase 1. Integer Programming

Let Cosflx) = iyz
i=1

¥ = Minimize Cosfx)
Phase 2. Simple Hill-Climbing Search
Let Costlx) = iyﬁa 2z
i=1 [F=hd
Start with the initial solution y from Phase 1.
While stopping condition is not met Do
Generate a neighbor solution xx € Sdx)
If Cosf{x+) < Cosf(x) Then
X = x
End While
return x
End Begin

O3 3. FAlEde cie oisio=y| EtMo| Zgt
Fig. 3. Integration of Integer Programming and
Simple Hill-Climbing Search
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