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Parallelizing the Number Partitioning Problem for GPUs

ToMOYA SAaTO! NoORIvYukl FusimoTo!

Abstract: The number partitioning problem is an NP-hard problem that can be applied to public-key cryp-
tography and so on. For the problem, Pedroso et al. presented an algorithm based on breadth first search and
beam search of a search tree. In this paper, we propose a method to parallelize Pedroso et al.’s algorithm for
GPUs based on the CUDA architecture. The experimental results on an NVIDIA GeForce GTX 580 GPU
and a 2.67GHz Intel Core 2 Duo CPU E7300 show that the CUDA C program based on the proposed method
is up to 323 times faster than the serial Python program published by Pedroso et al. Another experiment
show that the proposed CUDA C program is up to 12.2 times faster than our serial C program ported from
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the Python program.
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Fig. 1 The complete differencing method for {8,7,6,5,4}.
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Fig. 4 The number of threads per node and the total execution

time of KK differencing method.
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Fig. 5 Speedup ratio of 16 threads per node to 8 threads per
node for KK differencing method.
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Fig. 6 Speedup ratio of our GPU program to the corresponding
Python program.
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Fig. 7 Speedup ratio of our GPU program to the corresponding

C program.
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Fig. 8 Ratio of data transfer time between CPU and GPU to

the whole execution time of our GPU program.
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