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This book presents the basic algorithms, the main theoretical results, and some
applications of spectral methods. Particular attention is paid to the applications of
spectral methods to nonlinear problems arising in fluid dynamics, quantum
mechanics, weather prediction, heat conduction and other fields. The book consists of
three parts. The first part deals with orthogonal approximations in Sobolev spaces and
the stability and convergence of approximations for nonlinear problems, as the
mathematical foundation of spectral methods. In the second part, various spectral
methods are described, with some applications. The third part is devoted to some
recent developments of spectral methods, such as mixed spectral methods, combined
spectral methods and spectral methods on the surface.
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