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An extended linear algebra library for electronic structure calculation and its
optimization for many-core processors
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In this project, we aimed at developing solvers for numerical linear algebra

functions used in electronic structure calculations. The main achievements of this project are as
follows. (1) We performed an _error analysis of the CholeskyQR2 method, which is _a promising
communication-avoiding algorithm for the QR decomposition, and proved its numerical stability. (2)
We developed a parallel linear equation solver based on the one-way dissection for quantum wave
dynamics. (3) We developed a generalized eigenvalue solver EigenKernel, which is a hybrid solver
that combines three eigenvalue solvers for dense matrices. These results will be useful for
accelerating electronic structure calculations on many-core processors.
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