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Preface

This book deals with applications of the boundary collocation method — also called
the generalized Trefftz approach — to solve problems in engineering and science.
The method consists of the use of trial functions, which satisfy the differential
equations governing the problem. The unknown coefficients of those functions
are determined by the satisfaction of the boundary and connectivity conditions.

As the method involves applying analytical solutions, the approach can be seen as
a mixed analytical-numerical method. Discretization is required only on the
boundary of the domain under consideration, while the analytical series describes
the behaviour of the solution inside.

Hence, the Trefftz type approach can be related to the well known Boundary Element
Method, but while the classical BEM formulation applies singular fundamental
solutions of the Green’s type, the Trefftz trial functions are regular, usually based
on series.

The main limitation of the Boundary Collocation or generalized Trefftz method is
the necessity of dealing with complete analytical set of, so called, T- or F-functions,
which are not always known. This book presents a thorough survey of those
functions, which allow for the solution of a wide range of numerical problems.
Another important issue is related to the conditioning of the final algebraic set of
equations, which, additionally, do not always result in symmetric matrices. The
book discusses these problems and presents practical suggestions of how to avoid
any ill-conditioning. A detailed investigation of the accuracy and convergence of
the numerical solutions is also presented.

The generalized Trefftz method can be widely and efficiently applied to solve
numerous linear and non-linear boundary value problems in structural, solid and
fluid mechanics. This book illustrates its behaviour through many examples of the
type that will be useful to scientists and engineers involved in the development and



application of numerical methods.
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