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Equivariant neural networks provide a principled way to incorporate symmetry into learning architectures
and are studied for both their empirical success and mathematical structure. In particular, in this talk we study
layer-wise equivariant neural networks, namely, equivariant networks obtained as compositions of equivariant
layers, with a focus on their universality, understood here as the ability to approximate with arbitrary precision
in the uniform norm on compact sets. A guiding question is how this standard, computationally efficient
construction can nevertheless introduce specific artifacts in approximation.

We start by discussing the separation constraint [1] of these model families, that is, their ability to distinguish
inputs up to symmetry, which is a necessary condition for approximation. We then analyze how intermediate
representations, depth, and the dimension of hidden invariant features affect this property. However, we show
that the separation constraint is not the only artifact appearing in layer-wise equivariant networks. Indeed, we
exhibit two families of shallow invariant networks whose closures are strictly contained one in the other, and
both are strictly contained in the set of continuous functions with the same separation constraint. This follows
from a characterization of the closures of layer-wise equivariant network classes, which we also present [2]. We
conclude by showing that universality within the class of continuous functions with a prescribed separation
constraint can be achieved either by sufficient depth or by an appropriate readout layer [3].

Joint work with: Xiaowen Dong, Bruno Lepri, Gabriele Santin, Shubhendu Trivedi, Mircea Petrache, and
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