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APPROXIMATION OF THE SCATTERING AMPLITUDE
AND LINEAR SYSTEMS *

GENE H. GOLUB, MARTIN STOLL¥, AND ANDY WATHEN#

Abstract. The simultaneous solution ofz = b andA”y = g, whereA is a non-singular matrix, is required

in a number of situations. Darmofal and Lu have proposed aodebased on the Quasi-Minimal Residual algo-
rithm (QMR). We will introduce a technique for the same pwpbased on the LSQR method and show how its
performance can be improved when using the generalized L®&Rod. We further show how preconditioners can
be introduced to enhance the speed of convergence andgliiffesent preconditioners that can be used. The scat-
tering amplitudeg” 2, a widely used quantity in signal processing for exampls,dalose connection to the above
problem sincer represents the solution of the forward problem anid the right-hand side of the adjoint system.
We show how this quantity can be efficiently approximatechgisbauss quadrature and introduce a block-Lanczos
process that approximates the scattering amplitude, aichwhn also be used with preconditioning.
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