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Numerical Analysis and Optimization

An Introduction to Mathematical Modelling and Numerical Simulation

Based on the Author's teaching notes at the Ecole Polytechnique, Numerical Analysis
and Optimization familiarises students with existing mathematical models (often partial
differential equations) and their methods of numerical solution and optimization. The role
of modelling and scientific computing has increased dramatically over recent years, and
new applications of mathematical models have emerged in Biology, Environmental
Science, Finance, Medicine, and Social Science, as well as the classical applications in
Chemistry, Mechanics and Physics. Including numerous exercises and examples, this is
an ideal text for advanced undergraduates and graduates and researchers in Applied
Mathematics, Engineering, Computer Science, and the Physical Sciences. Numerical
Analysis and Optimization familiarises students with mathematical models (PDEs) and
methods of numerical solution and optimization. Including numerous exercises and
examples, this is an ideal text for advanced students in Applied Mathematics,
Engineering, Physical Science and Computer Science.

This text, based on the author's teaching at Ecole Polytechnique, introduces the reader
to the world of mathematical modelling and numerical simulation. Covering the finite
difference method; variational formulation of elliptic problems; Sobolev spaces; elliptical
problems; the finite element method; Eigenvalue problems; evolution problems; optimality
conditions and algorithms and methods of operational research, and including a several
exercises throughout, this is an ideal text for advanced undergraduate students and
graduates in applied mathematics, engineering, computer science, and the physical
sciences.
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