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Abstract: Accurate and efficient computation of Floquet multipliers
and subspaces is essential for analyzing limit cycle in dynamical systems
and periodic steady state in Radio Frequency (RF) simulation. This
problem is typically addressed by solving a periodic linear eigenvalue
problem, which is discretized from the linear periodic time-varying sys-
tem using one-step methods. The backward Euler method offers a com-
putationally inexpensive overall workflow but has limited accuracy. In
contrast, one-step collocation methods achieve higher accuracy through
over-sampling, explicit matrix construction, and condensation, but be-
come costly for large-scale sparse cases. We apply multistep methods to
derive a periodic polynomial eigenvalue problem, which introduces ad-
ditional spurious eigenvalues. Under mild smoothness assumptions, we
prove that as the stepsize decreases, the computed Floquet multipliers
and their associated invariant subspace converge with higher order, while
the spurious eigenvalues converge to zero. To efficiently solve large-scale
problem, we propose pTOAR, a memory-efficient iterative algorithm for
computing the dominant Floquet eigenpairs. Numerical experiments
demonstrate that our method achieves high order accuracy, while its
computational and memory costs are only marginally higher than those
of the backward Euler method.




