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Abstract

We consider the solutions of complex symmetric shifted linear systems of the
form

(A + σkI)x(k) = b, k = 1, 2, . . . , m, (1)

where A + σkI is a nonsingular n-by-n complex symmetric matrix with scalar
shifts σk ∈ C, and x(k), b are complex vectors of length n. The systems (1)
arise in large-scale electronic structure calculation, e.g. [3], and there is a strong
need for the fast solutions of the systems.

In this talk, to solve the systems (1) efficiently, we will derive an iterative
method (referred to as shifted QMR SYM) from the combination of the two
important results given in [1, 2]. Since we found that the most time consuming
part of shifted QMR SYM was to update approximate solutions when the
number of systems m in (1) was large enough, we will present a weighted
quasi-residual minimization strategy of shifted QMR SYM and give a specific
weight such that it reduces the computational cost of recurrence formulas for
updating approximate solutions. To show the efficiency of the present strategy,
we will report the results of some numerical experiments.
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