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Summary

The dynamic constraint satisfaction problem (DynCSP) is a sequence of CSP instances. By introducing a
notion of decision transition costs, one natural optimization problem results, where we search for a sequence of
solutions that minimizes a total sum of decision transition costs. We will refer to this problem as the dynamic
constraint satisfaction problem with decision transition costs (DynCSP-DTC). Previously, Hatano and Hirayama
have presented an integer linear programming formulation to apply Lagrangian decomposition to the SAT-version of
the problem called Dynamic SAT with decision change costs (DynSAT-DCC). However, since their linear encoding of
decision change costs was specially designed for DynSAT, a new encoding method is required when we try to extend
Lagrangian decomposition to solve general DynCSP-DTC. In this paper, we will introduce the quadratic encoding of
decision transition costs that enables Lagrangian decomposition to work on general DynCSP-DTC including DynSAT-
DCC. Furthermore, we empirically show that, even on DynSAT-DCC, Lagrangian decomposition with quadratic

encoding performs more efficiently than other methods.
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