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Description Bregman Neural Networks [1] (BregmaNets) are a novel class of neural networks,
reminiscent of ResNets, additionally involving the inverse of the activation function. Experi-
mentally, they have shown more robust prediction performance than their standard counterparts.
However, their stability has not yet been theoretically grounded. This internship proposal aims to
tailor the latest advances in the study of the Lipschitz regularity of neural networks in order to
i) elucidate the added robustness of BregmaNets and ii) develop invertible BregmaNets. The first
part will be devoted to the design of an upper bound on the Lipschitz constant by hinging on the
compositional form of BregmaNets [2]. A refined estimation through a PyTorch toolbox will also
be considered. The second part will focus on the conditions permitting to enforce the invertibility
of BregmaNets. To this purpose, the previous results on the Lipschitz continuity will be of upmost
importance in order to extend the results from ResNets [3] to BregmaNets.

Expected results

• Bibliographical study on the Lipschitz regularity of neural networks

• Derivation of an upper-bound of the Lipschitz constant of BregmaNets

• Design of a PyTorch toolbox to analyze the sensitivity of BregmaNets

• A publication in a leading journal or conference could be considered depending on the results

Candidate profile A strong background in mathematical analysis is required. Python and
PyTorch skills are welcomed.
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