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Abstract

We investigate different ways to use Neural Networks trained with the Extreme Learning Machine
(ELM) algorithm in the numerical resolution of parabolic PDEs. ELMs are neural networks with
a single hidden layer where only the weights between hidden and output layer are optimized: all
the remaining parameters are fixed randomly at the beginning. This results in a linear problem
that can be solved with much faster and more accurate algorithms compared to the non-convex
optimization that is usually used for Deep Learning Neural Networks. This remarkable efficiency
and accuracy allows the design of numerical solvers that mix the approximation capabilities of
neural networks with the stability properties of classical methods [1].
We also investigate how ELMs can handle the direct solution of parabolic PDEs both as a system
of ODEs [2] and with Space-Time methods.
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