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ABSTRACT: We introduce and analyze a new method for the iterative solution of Lyapunov
matrix equations AX + X AT = C. This method is a combination of the SOR method — which
can be defined for matrix equations AX — X B = (' via the block SOR, method applied to the
equivalent large linear system (A ® I,, — I, ® BT )x = ¢ and the idea of alternating directions —
the ADI method applied to this large linear system leads to another iterative technique which
is known as Smith’s method. Numerical results indicate that this alternating direction SOR
method converges in cases when SOR diverges — which is often the case for non-normal A —
and that its convergence behavior 1s comparable to that obtained with the ADI method.



