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Abstract： 

Solving partial differential equations (PDEs) 

by deep neural networks has attracted 

significant attentions in recent years. In this 

presentation, I will discuss two case studies 

related to this topic: (1) How to understand 

loss landscapes of neural network models in 

solving PDEs; (2) How to find the optimal 

solution to machine-learning tasks with 

nondifferentiable activation functions. 

For (1), we introduce a roughness index 

which is able to make a connection between 

the index value and the approximation 

accuracy. For (2), we design a 

derivative-free optimization method which 

is able to find the global minimizer of 

high-dimensional functions and is able to 

deal with non-differentiable objective 

functions. 
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