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Abstract

To the student of mechanics, the names Hamilton and Jacobi are closely linked: in 1837, Jacobi
extended Hamilton’s work in dynamics giving rise to what we know today as the Hamilton-Jacobi
theory.

In this talk, we bring these two contemporaries together in a completely different and unexpected
way. In 1843, W. R. Hamilton carved the equations defining the algebra of quaternions on the stones
of Brougham Bridge, Dublin. Two years later, in an unrelated piece of work, C. G. J. Jacobi described
an iterative method for calculating the eigenvalues and eigenvectors of an nxn symmetric matrix. We
show that Hamilton’s quaternions hold the key to extending Jacobi’s algorithm to a variety of other
structured eigenproblems. Among these are Hamiltonian and skew-Hamiltonian eigenproblems with

the additional structure of symmetry or skew-symmetry.
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