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Author’s summary: The characteristic feature of the multi-grid iteration is its fast convergence. The
convergence speed does not deteriorate when the discretisation is reﬁned, whereas classical iterative
methods slow down for decreasing grid size. As a consequence one obtains an acceptable approximation
of the discrete problem at the expense of computational work proportional to the number of unknowns,
which is also the number of the equations in the system. It is not only the complexity which is optimal,
also the constant of proportionality is so small that other methods can hardly surpass the multi-grid
eﬃciency.
The previous characterization does not mean that there is a ﬁxed multi- grid algorithm applying to
all boundary value problems. There is rather a multi-grid technique ﬁxing only the framework of the
algorithm. The eﬃciency of the multi-grid algorithm depends on the adjustment of its components to the
problem in question. Therefore it is one task of this book to describe the basic framework and the scope
of several of the diﬀerent multi-grid components.
The book is divided into ﬁve parts: Linear multi-grid algorithms, convergence analysis, special multi-grid
applications, additional techniques, application to integral equations.
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