MATH529: L12 BVPs in spherical coordinates

Overview

e Spherical coordinate Laplace BVP



e r=rsinfcos ¢, y=rsinfsing, z=rcosb

Spherical coordinates

e In spherical coordinates traversed distances are dr, rdf, r sinfd¢

ds? =dr? +r2d6? + r?sin?0d?¢ =

e Nabla operator:
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e Gradient of scalar function f(r.,0, ¢)
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Differential operators in spherical coordinates

e Divergence of vector function V (r,0, ¢) = (u(r,0, ¢),v(r,0, o), w(r,0, o))

V-V(r.0,0)=
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e Laplacian of scalar function f(r,0), Af=V?f=V-Vf
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Laplace equation in spherical coordinates

e Dirichlet problem: find u(r, ) in sphere of radius a
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e Separation of variables: u(r,0)=R(r)O(0) =
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