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One of the main practical di�culties concerning the solution of parametrized problems derived from
Maxwell's equations is the required running time. These problems often use edge, or Nédélec, �nite
elements for the approximation of the main unknown that belongs to the space H(curl,Ω) properly
modi�ed according to the boundary conditions. The aim of this work is to study the performance of
Reduced Basis (RB) methods when the �rst family of Nédélec �nite elements, see [2], is used. For all
the tests we employ the RBniCSx software [1], that is the new version of RBniCS, based on FEniCSx
where complex numbers are available. Thus, our studies are focused on applying Reduced Basis (RB)
methods to edge �nite elements and verifying their e�ectiveness in the RBniCSx environment, since in
our knowledge it is the �rst time that edge elements are use in a RBniCS software. In particular, we
use both Proper Orthogonal Decomposition (POD) and greedy sampling as strategy to generate the
RB space.
We use time harmonic Maxwell's equations with impedance boundary conditions parametrized in terms
of the frequency ω, see [3], i.e.

∇× (µ−1∇×E)− (ω2ε+ iωσ)E = F in Ω,

n×E = 0 on Γint,

(µ−1∇×E)× n− iωλ(ε0µ
−1
0 )1/2ET = g on Γout,

(1)

where ET := (n×E|Γout)× n and the domain Ω is a cube with a cubical cavity, i.e. Ω := (−1, 1)3 \
(−1/2, 1/2)3.
For this problem it can be proved that the sesquilinear form is coercive on the Hilbert space X := {u ∈
H(curl,Ω) | n× u = 0 on Γint; uT ∈ L2(Γout,C3) on Γout}. Thus, the complex valued Lax-Milgram
lemma holds and it is possible to determine explicitly the a-posteriori error bound for the greedy
procedure through the coercivity constant, rather than with a lower bound of the the inf-sup constant
as done in [2]. The numerical results have attained the theoretical expectations and we observed that
the speedup numbers for time harmonic Maxwell's equations are very signi�cant.
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