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Parallelization of a new method to solve combinatorial optimization based on
multiple precision computation of complex generating functions
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We have developed a parallel implementation of a new method (sequential
algorithm proposed by the applicant) for obtaining the optimal solution in pseudo-polynomial time
and polynomial space for the subset sum problem of combinatorial optimization problems, using
multi-core CPUs, whose performance has been improving with the increase in the number of cores, and
GPUs, which are currently attracting attention and are promising parallel computing platforms for
the future. In addtion, to facilitate the development of parallel implementations using multiple
GPUs, we have also developed a prototype implementation that performs multiple-precision
multiplication by reducing it to a matrix product. By the reduction, it is possible to execute
multiple-precision multiplication in parallel at high speed using a parallel implementation of the
matrix product (for multiple GPUs) provided by a GPU vendor, etc.
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