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Imagine a world where the power is always on, where there is not just
enough energy, but an abundance of it. Such a world is no Utopia, it is
a possible reality. Using indefinitely available sources of energy –
especially photovoltaic solar, in combination with others – and
networking this energy, much in the way that we have networked
information, we can get beyond our current energy ‘crisis’ and resolve
it. The world we then find ourselves in is not a world without problems
– we will face new challenges on the way – but in terms of energy it is a
world of plenty. Rooted in sound theory and based on technology that
is available now, A Genius Planet offers an accessible but detailed and
insightful perspective on how we can free ourselves from our
dependency on natural resources and generate, trade, and use energy
in ways that open up the genuine potential that we have at our disposal
today.
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This computationally oriented book describes and explains the
mathematical relationships among matrices, moments, orthogonal
polynomials, quadrature rules, and the Lanczos and conjugate gradient
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algorithms. The book bridges different mathematical areas to obtain
algorithms to estimate bilinear forms involving two vectors and a
function of the matrix. The first part of the book provides the necessary
mathematical background and explains the theory. The second part
describes the applications and gives numerical examples of the
algorithms and techniques developed in the first part. Applications
addressed in the book include computing elements of functions of
matrices; obtaining estimates of the error norm in iterative methods for
solving linear systems and computing parameters in least squares and
total least squares; and solving ill-posed problems using Tikhonov
regularization. This book will interest researchers in numerical linear
algebra and matrix computations, as well as scientists and engineers
working on problems involving computation of bilinear forms.


