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We employ a dimension-incremental sparse approximation strategy in bounded orthonormal product bases,
originally introduced in [1], to approximate solution operators of differential equations. To this end, the forcing
terms or inital conditions are represented by parametric expansions, such as Fourier or spline coefficients, and
the resulting solution is interpreted as a high-dimensional function depending on the spatial variables and these
parameters as well as possible further parameters of the differential equation itself.

The solution map is then approximated by adaptively identifying the most relevant basis coefficients, leading
to a sparse representation in an appropriate function space. An analysis of the detected indices provides struc-
tural insight into parameter relevance and interaction patterns, which in turn supports systematic generalization
to higher-dimensional settings and finer resolutions of the underlying parametrization.

We investigate the practical performance of the proposed approach for several model differential equations
and study its approximation behavior, see [2]. In addition, we consider reconstruction techniques aimed at
reducing sampling effort and computational complexity, and we place the method in the broader context of
operator learning by comparing it to established approaches such as Fourier Neural Operators.
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