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We discuss a stable finite element method using a Hilbert-type transformation for the
1D heat equation. This method constructs a stable variational formulation by applying
a Hilbert-type transformation to the testing function of the variational formulation. The
method using the Hilbert-type transformation is based on an idea called “optimal” testing
space, which was originaly developed in the discontinuous Galerkin method. The Hilbert-
type transformation, which is denoted by Hr in this paper, is derived with the help of the
Fourier analysis and turns out to depend on the maximum time 7". This paper shows that
we can construct a stable variational formulation with H ., the limit of Hr instead of Hr
itself. This replacement makes computation easier since a singular integral included in Hoo
is simpler than that in H7. We make validation of the proposed variational formulation
through a numerical example.
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Fig.1 The relative error in (19) for various N; with N, =
10.
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Fig.2 The Relative error in (20) of the explicit method for
various N; with N, = 100.
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Fig. 3 The Relative error in (20) of the proposed method
for various N; with N, = 100.
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