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Introduction to Scientific Computing

Curse of dimensionality: solving Poisson equations in high
dimensions based on finite difference

@ Deep learning methods for Poisson equations:
Physics-informed neural networks

Summary
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Introduction to Scientific Computing

BEMHRMEE

EREL

(Ming-Cheng Shiue)  Department of Applied Mathemat  Deep Learning methods for differential equations



Finite Difference applied to solve Poisson equations

The model problem:
One-dimensional Poisson equations:
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Finite Difference applied to solve Poisson equations

The model problem:
Two-dimensional Poisson equations:

oo

o 6y2:f(g;,y), (z,y) € (0,1) x (0,1),

subject to boundary conditions

u(z,y) =0, (z,y) € 0(0,1) x (0,1).
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