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Abstract. Partial differential equations (PDEs) have been extensively used to model com-
plex processes and phenomena in a wide range of applications. These models are subject to
sources of uncertainty, whose effects we would like to characterize and quantify. Computa-
tional Uncertainty Quantification (UQ) is the field of research aiming at understanding how
this fluctuations propagate throughout a model. The numerical approximation of these phe-
nomena becomes a challenge whenever the number of parameters describing the sources of
uncertainty is large or even infinity, due to the so–called curse of dimensionality.

Recently in [1], a principle to construct sparse representations of solution manifolds for
parametric PDEs has been established. This approach relies upon the study of the smooth
or, more precisely, the holomorphic dependence of the solution of a PDE or other Quantity of
Interest (QoI) on the set of parameters describing the source of uncertainty in the mathematical
model.

In this talk we discuss the holomorphic dependence of the boundary integral operators
(BIOs), as well as the solution of boundary integral equatios (BIEs), in the shape of the
boundary on which the BIOs and the BIEs are posed, under the assumption that the bound-
ary is of class C2 in two dimensions. This property, also known as shape holomorphy, has
been studied in the context of volume formulations for Helmholtz, Maxwell and Navier-Stokes
equations [2, 3, 4]. However, to our knowledge, no work in this subject has been done in the
context of BIOs and BIEs for acoustic wave scattering.

Furthermore, we discus consequences of this mathematical result for both forward and
inverse UQ. Regarding the latter, in this talk we analyze the Bayesian approach to inverse
problems in acoustic wave scattering, for the the approximation of the unknown shape of the
scatterer, a technique known as Bayesian shape inversion [5, 6].
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E-mail address: schwab@math.ethz.ch

1

https://doi.org/10.1007/s10444-018-9594-8

	References

