PDEs in other coordinates...

* In the vector algebra course, we find that it
IS often easier to express problems in
coordinates other than (x,y), for example
in polar coordinates (r,Q)

* Recall that in practice, for example for
finite element techniques, it is usual to use
curvilinear coordinates ... but we won't go
that far

We illustrate the solution of Laplace’s Equation using polar

coordinates”
*Kreysig, Section 11.11, page 636



A problem in electrostatics

V(r,0,z)=U This is a cross section of a
on the upper half charged cylindrical rod.

Radius a

Thin strip of insulating material

| could simply TELL you that Laplace’s
Equation in cylindrical polars is:
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2D Laplace’s Equation in Polar Coordinates
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u(x,y)=u(r,0)

So, Laplace’s Equation is Vzu(lf’, 9) — O

We next derive the explicit polar form of Laplace’s Equation in 2D
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Use the product rule to differentiate again
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The required partial derivatives
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in like manner ....
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Back to Laplace’s Equation in polar
coordinates

Plugging in the formula for the partials on the previous page to the
formulae on the one before that we get:
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