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Boundary Conditions from the web PDF:
u(r,0,H) = f(r,0)
u(r,0,0) = g(r,6)
u(a,8,z) = h(0,2)
Solution from the web PDF:

u(r,0,z) =u,(r,0,2z) + uy(r,0,z) + uz(r,0,z)

u (r,0,z) = i i Jn (zn;nr) sinh (zn;nz) [anm cos(nB) + by, sin(nd)]
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We will use Monte-Carlo integration for the double integrals.
Suppose the boundary conditions are:
f(r,0) =rcos(8)
g(r,8) = rsin(0)
h(6,z) = zcos(0)

This is a “hard” boundary value problem. A much simpler boundary value problem is by my

own computations:
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Testing Monte Carlo integration and Simpson’s Rule by computing the volume of a sphere
of unit radius:
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| ' Test: Volume of a Unit Radius Sphere
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Test: Volume of a Unit Radins Sphere
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Notice that the minimum percent error for the Monte Carlo Method occurs at N = 19,000
and is 0.004296%. We could improve the volume computation by using Gauss-Legendre

quadrature. See accompanying Excel spreadsheet for more results.



