
Laplace Equation-Polar Coordinates
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Consider a solution only of r. So
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Spherical Coordinates
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Poisson Formula

Consider the Laplace equation inside a circle of radius a and on the boundary
u(a; �) = h(�).
Using separation of variables

u(r; �) = R(r)�(�)

Substituting into the Laplace equation
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In order for the functions to be periodic with period 2� we require that �n = n.
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However r�n is not bounded at r = 0 and so we are left with
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Substituting the formula for A and B we get
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Mean Value

We choose r = 0 in the Poisson formula. We then get
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This is another proof of the maximum principle!

Solution in annulus

We repeat the above derivation but now in the annulus .
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As before we do separation of variables and get
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Using the �rst equation from each set this yields
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