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Asymptotic eigenanalysis of thin solids such as thin shells of revolution involves solution
of large number of parameter dependent eigenproblems [1]. The interest is typically in
the lowest modes and the objective is to find connections between quantities of interest
and the deterministic parameter, for instance the rate of change of the lowest eigenvalue
as function of the dimensionless thickness.

In this talk we demonstrate the effectiveness of randomized linear algebra in computational
mechanics context. The algorithms discussed are straightforward applications of the ideas
presented in the seminal review paper by Halko et al. [2]. Although the algorithms
include random input, the output, i.e., the eigenpairs, exhibit only negligible variance due
to concentration of measure phenomenon.

In essence the algorithms are iterative methods with a priori fixed number of steps. This
means that space and time requirements can be controlled precisely. Moreover, in typi-
cal high-level numerical programming environments (MATLAB, Mathematica) the imple-
mentations are remarkably compact. The entire MATLAB version for the positive-definite
generalized eigenproblem is 40 lines of code.

Our numerical experiments indicate that the randomized methods are competitive with
built-in Krylov-based ones implemented in MATLAB and Mathematica.
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