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Overview

Definition
A function u(xi, ..., xn) is harmonic if any of the following conditions hold:
" %u
m V= —5 =0,
; Ox?

m u is a steady-state solution to the heat equation u; = V2u (for some BCs),
m the graph of u is “as flat as possible”
The PDE V2 = 0 is called Laplace’s equation.
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Solving Laplace's equation

Example 1a
Solve the following BVP for Laplace's equation:

Uxx + uyy =0, u(0,y) = u(x,0) = u(m,y) =0, u(x,7)=x(m—x).
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Solving Laplace's equation

Example 1b
Solve the following BVP for Laplace's equation:

uXX+uyy:0) u(O,y)=u(x,0):u(x,7r):0, u(ﬂ-’y):y(ﬂ-_y)'
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Solving Laplace's equation

Example 1c
Solve the following BVP for Laplace's equation:

ooy =0, u(0,y) = u(x,0) =0, u(x,m)=x(m—x), ulr,y)=y(r—y).
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