
Tutorial 4: Class work solutions

 1.(a)

In general 
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 (b)

On the north wall 
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So 
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2.
[This is a hard question!]

Let 
[image: image5.wmf]25

.

0

=

=

D

=

D

h

y

x

. With this mesh size the grid is 5x5 (i.e. 
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Note that this PDE is not exactly Poisson's equation because of the coefficient 3. However, we can discretise almost identically by substituting central difference approximations for the derivatives to get
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Rearranging, 
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which is the general formula for all nodes and in particular for the internal nodes, 
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At y = 0 (the South boundary and the row of nodes where  j = 1), 
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. Hence we use a central difference approximation to this Neumann boundary condition
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Substituting (2) into (1), the general formula for nodes on the South boundary (
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Similarly at x = 0 (the West boundary and the column of nodes where  i = 1), 
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. Hence we use a central difference approximation to this Neumann boundary condition
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Substituting (3) into (1), the general formula for nodes on the West boundary (
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For x = 1 (the East boundary and the column of nodes where  i = 5), 
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. This gives us the values for these nodes directly
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At y = 1 (the North boundary and the row of nodes where  j = 5), 
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. This is non-standard, but again we can just use a central difference approximation to the derivative to get
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Substituting (4) into (1) we have
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Rearranging gives the general formula for nodes on the North boundary (
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 EMBED Equation.3  [image: image26.wmf](
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At the corner (0,0), where i = j = 1, we can substitute (2) and (3) into (1) to get
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At the corner (0,1), where i = 1, j = 5, we can substitute (3) and (5) into (1) to get
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Rearranging
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At the corner (1,0), where i = 5, j = 1, we know from (2) that
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Similarly at the corner (1,1), where i = j = 5, we know from (2) that
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