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Development of eigenvalue analysis methods using a quadrature-type eigensolver
with nonlinear transformations
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In this research, we developed a method for improving the performance of the
quadrature-type parallel eigenvalue solver through nonlinear variable transformation. Compared to
conventional sequential eigenvalue solvers, quadrature-eigenvalue solvers have high parallelism and
can solve nonlinear eigenvalue problems with the same algorithm as linear eigenvalue problems. On
the other hand, its performance is affected by the distribution of eigenvalues in the neighborhood

of the target domain. We proposed a method to transform the linear eigenvalue problems to the
corresponding nonlinear eigenvalue problems by using nonlinear variable transformations. The
obtained nonlinear eigenvalue problem is solved using the nonlinear version of the quadrature-type
ei%envglue solver. The performance of the proposed method is theoretically analyzed, and the
effectiveness of the proposed method is confirmed by applying the developed method to several
applications.
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