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The present paper presents the numerical linear algebraic problems and their solution al-
gorithms in our large-scale massively parallel electronic state calculations; [1] (i) generalized
eigen-value problem (Ay = λBy) for whole [2] and partial [3] eigen pairs, (ii) generalized
shifted linear equations ((zB − A)x = b) [4-6], (iii) Schrödinger-like dynamical equation
(du/dt = −iAu) or its formal solution (u(t + δt) := exp(−iδtA)u(t)). They appear in
structure (molecular dynamics) simulation or quantum transport (hole wave packet dynamics)
simulation of nano material applications, such as organic electronic devices. Our simulation
code is called ‘ELSES’ (=Extra Large-Scale Electronic Structure calculation) [1] and was
optimized for the K computer and other massively parallel supercomputers. We prepared a
matrix data collection of ‘ELSES Matrix Library’, [7] an open database of our real problems
for numerical analysis researchers. Several recent papers are listed below and older ones can
be found in the papers or the web sites [1].
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