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Background

Various real-world applications are usually described by partial differential 
equations (PDEs).
• Navier-Stokes Eq.
• Schrödinger Eq.
• Maxwell Eq.

• numerical algorithms
• computationally expensive
• face severe challenges in multi-physics and multi-scale 

systems
• data assimilation introduces additional uncertainties

• machine learning
• Physics-informed Neural Networks (PINNs): encode 

PDEs into the loss function of neural networks
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Physics-Informed Neural Networks

use neural network to approximate 
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Physics-Informed Neural Networks
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COMPETITIVE PHYSICS INFORMED NEURAL 
NETWORKS

The Nash equilibrium of this game is:
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COMPETITIVE PHYSICS INFORMED NEURAL 
NETWORKS

For PINNs:

For CPINNs:
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RESULTS

POISSON EQUATION, NONLINEAR SCHRÖDINGER EQUATION, 
BURGERS’ EQUATION, ALLEN–CAHN EQUATION
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