Tutorial 3 (Elliptic PDEs and Solvers)

Class work
1. Consider the following two-dimensional elliptic boundary value problem:
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     with boundary conditions 
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Consider a finite difference mesh with step sizes in the x and y directions given by
h = 0.5 and k = 0.5 respectively.
(i) Sketch the finite difference mesh and indicate the boundary conditions. 

(ii) Approximate all the derivatives using the central difference approximation and derive the discretised equations for each node. Hence solve the unknown values. [Answers: 
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Lab work

Important note: when starting any new file/spreadsheet in Excel, click the “Tools” menu and select “Options”. Then click the “Calculation” tab, set “Calculation” to “Manual”, check the “Iteration” box and set “Maximum iterations” to 1.

1. The function u(x,y) satisfies the following Poisson equation:
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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 this problem in Excel using the Gauss-Seidel method with (x = (y = 0.25.

2. Consider the following domain with the mesh spacing (x = (y = 1/3
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Solve this problem in Excel using the Jacobi method.
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