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Abstract. We consider the problem of approximating the parameter-to-state map of a parameter dependent PDE by means of Deep Neural Networks. The latter
is a currently active area of research, e.g. [1, 2, 3, 4, 5, 6], whose development is mainly motivated by the limitations of the classical approaches such as the
Reduced Basis method [7, 8]. In particular, these are known to encounter substantial difficulties in transport-dominated problems and under the presence of
highly localized nonlinear terms. Here, we tackle this kind of problems by exploiting the intrinsic nonlinearity of neural networks and propose a Deep Learning
based Reduced Order Model [9]. Our construction finds its theoretical fundations in a generalized version of the Kolmogorov n-width [10, 11].
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