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Development of a new method for computing singular pairs suitable for massively
parallel computing environments
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In the course of researching divide-and-conquer methods with the aim of
constructing a new method for computing partial singular pairs, we have surveyed the solution
methods for nonlinear equations and found that the secant method and the false position method can
modify the values of cos and sin used in the Givens rotation. We were able to employ this technique
in the DQDS+0QDS method, the two-sided and one-sided Jacobi method, and the QR method, which are
implementation techniques in the Sakurai-Sugiura method, which can be regarded as divide-and-conquer

method in the broad sense, the TRL method, and the AIRLB method. These methods can achieve partial
singular pair computation suitable for massively parallel computing environments. In addition, we
accelerated the QR decomﬁosition, which plays an important role in the Sakurai-Sugiura method. We
also proposed to solve the inverse problem by combining the LSMR method and the modified DQDS method
for computing partial singular values.
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