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ON THE PARAMETER SELECTION PROBLEM IN THE NEWTON-ADI
ITERATION FOR LARGE-SCALE RICCATI EQUATIONS �

PETER BENNERy, HERMANN MENAz, AND JENS SAAKx
Abstract. The numerical treatment of linear-quadratic regulator (LQR) problems for parabolic partial differ-

ential equations (PDEs) on infinite-time horizons requiresthe solution of large-scale algebraic Riccati equations
(AREs). The Newton-ADI iteration is an efficient numerical method for this task. It includes the solution of a Lya-
punov equation by the alternating direction implicit (ADI)algorithm at each iteration step. Here, we study the
selection of shift parameters for the ADI method. This leadsto a rational min-max problem which has been con-
sidered by many authors. Since knowledge about the exact shape of the complex spectrum is crucial for computing
the optimal solution, this is often infeasible for the large-scale systems arising from finite element discretization of
PDEs. Therefore, several methods for computing suboptimalparameters are discussed and compared on numerical
examples.
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