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Approximation of Multivariate Convex
Functions by Neural Networks with

Applications to Nonlinear
Magnetostatics

In nonlinear magnetostatics, the constitutive behavior of anisotropic fer-
romagnetic materials can be formulated in terms of the gradient of a scalar
magnetic co-energy density. To guarantee the well-posedness of the result-
ing boundary value problem and the global convergence of damped Newton
methods in finite element simulations, this co-energy is required to be strongly
convex with a Lipschitz continuous gradient. This talk investigates the ap-
proximation of multivariate convex functions and their gradients using Input
Convex Neural Networks (ICNNs) and Monotone Gradient Networks (mGrad-
Nets). Their theoretical approximation limits are examined, and their practical
efficiency and robustness on synthetic benchmark data demonstrated. Finally
their performance in 2D finite element simulations will be evaluated.


