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The monograph by the ﬁrst and the third author [Numerical analysis of spectral methods: Theory and
applications (1977; Zbl 0412.65058)] reviewed the state of the art, at that time, of spectral methods. The
theory presented in that work centered on the Galerkin and tau methods and the ﬂuid dynamical applications were conﬁned to incompressible ﬂows. In the past several years, there has been extensive activity
in both the theory and application of spectral methods. This activity has been mainly concentrated in
the area of pseudospectral methods. For the theory, functional analysis has proved to be a powerful tool
for obtaining useful error estimates. For spectral techniques, improved iteration methods have been developed that make possible large-scale calculations of complicated physical phenomena. For applications,
ﬁrst results for compressible ﬂow problems have been obtained for rather complicated ﬂow ﬁelds including
shock waves, and signiﬁcant progress has been made on transition and turbulence in incompressible ﬂows.
The aim of this article is to review some of the major developments that have been made since 1977.
We concentrate on pseudospectral techniques, as the analysis of Galerkin and tau methods is adequately
covered in our 1977 monograph. The review is divided into two main parts. First, we give a summary of
results that explain the nature of pseudospectral methods, the correct way to implement them and the
error behavior that should be expected to be produced by them. The part on applications contains two
major subsections, namely compressible and incompressible ﬂows.
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