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The problems of continuum physics have been a fruitful source of mathematical ideas
and techniques ever since Daniel Bernoulli invented Fourier series to describe the motion
of a vibrating string in 1728. For more than two centuries, mathematicians and physicists

relied primarily on the methods of separation of variables and superposition of solutions to
solve the (usually linear) systems of partial differential equations embodying the laws of
physics. To make the most of the opportunities provided by high-speed digital computers,
a new generation of numerical analysts has applied many ingenious mathematical
considerations to improve the accuracy of the approximate models and their numerical
treatment. The present volume contains a cross-section of recent work in this field, repre-
senting a broad spectrum of activity. This ranges from largely empirical (or *‘phenome-
nological"’) numerical simulation of meteorological problems to highly theoretical
considerations of families of difference approximations to large classes of partial differential
equations which include nonlinear problems. The applications of piecewise polynomial
and other spline-like approximations to implement variational approaches have also

not been neglected.
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