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Abstract:

In this talk we review the current state of play with regard to

the numerical solution of isospectral flows. Classical
numerical methods cannot respect eigenvalues as the
solution evolves. The alternative is to regard the flow as an
action by the orthogonal group on the linear space of
symmetric matrices, thereby reducing the task in hand to
the solution of orthogonal flows. This can be accomplished
either with symplectic RK methods or by mapping the
system into the underlying Lie algebra. An exciting
alternative for specific flows (e.g. the double-bracket flow
and the Bloch-Iserles equations, but the general idea works
for all flows that can be represented in a finite ""alphabet™) is
to expand the solution at the algebra level into (nonlinear)
Magnus series. Yet another fascinating connection is between
certain isospectral flows, Lis—Poisson flows and Lie-algebra
representations. All this will be reviewed in the talk. In
addition | plan to discuss the application of isospectral flows
to a number of linear algebra calculations and the open

mathematical challenges in this context.
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