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The diffusion equation in spherical polar co-ordinates is:
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With initial condition:
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and boundary conditions:
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The method will be Crank-Nicholsen method:
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This can be arranged in the following way:(
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To examine the outer boundary condition. Setting j = N shows that:(
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To get rid off the N + 1 term in the spacial component, use the boundary
condition. The discrete version of this condition is:
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Inserting this expression shows that:(
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Rearranging this to obtain:
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To obtain the boundary condition at r = 0, take the limit as r → 0, this
makes:
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This makes the equation:
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The process is then continued in the Crank-Nicholsen way:
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Which can be arranged to:
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Finally the boundary condition is used to show that Ti,0 = Ti,2, this makes:
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The equation can be written as:

α[T ]i+1 = β[T ]i + γ (15)

For 6 points the matrices α, β and γ are:
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