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When the Newton method or the fixed-point method is employed to solve the systems of

nonlinear equations arising in the Sinc-Galerkin discretization of certain time-dependent

partial differential equations, in each iteration step we need to solve a structured sub-

system of linear equations iteratively by, for example, a Krylov subspace method such

as the preconditioned GMRES. Also, in the discretization of separable second-order self-

adjoint elliptic boundary value problem, the resulting linear system of equations is needed

to be solved. In this presentation, based on the tensor and the Toeplitz structures of the

linear systems we construct structured preconditioners for their coefficient matrices and

estimate the eigenvalue bounds of the preconditioned matrices under certain assumptions.

Numerical examples are given to illustrate the effectiveness of the proposed precondition-

ing methods. It has been shown that a combination of the Newton/fixed-point iteration

with the preconditioned GMRES method is efficient and robust for solving the systems of

nonlinear equations arising from the Sinc-Galerkin discretization of the time-dependent

partial differential equations.


