Tutorial 9 (Implementing Finite Volume Methods)
Class work

1. Consider the two-dimensional Laplace equation
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 with boundary conditions
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Taking (x = (y = 0.2, sketch the mesh and control volumes for the above domain, and apply the finite volume method to derive the discretised equations at the nodes (0.1, 0.1), (0.5, 0.5) and (0.9, 0.9) in terms of the unknowns at the other nodes.

Lab work
1. The function u(x,y) satisfies the following Poisson equation: [image: image1.wmf]1
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at every point in the square domain bounded by –1 < x < 1 and –1 <  y < 1. The value of u on all boundaries is zero. Solve the problem in Excel using a finite volume scheme with 
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 and Gauss-Seidel iterations. [Hint: check your answer against the solution for Tutorial 3, Question 1.]
2.
Consider the two-dimensional Laplace equation
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 with boundary conditions
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a)
Solve this problem in Excel using the finite volume method with mesh spacing 
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 and Gauss-Seidel iterations.

b)
Check your answer by solving the same problem in Excel using the finite difference method (again with mesh spacing 
[image: image7.wmf]2
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� EMBED Equation.3  ���
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