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Problem 1 (5 extra TP)
Prove that the fully discrete scheme for the mean curvature flow of graphs, given by
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is the discrete normal velocity.

Problem 2 (3 extra TP + 5 extra PP)
Consider the minimal surface equation
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u = g on ∂Ω.

a) Give the weak formulation of (2), discretise it using linear finite elements and
derive an iterative method to solve the discrete nonlinear problem.
Hint: gradient flow.

b) Implement the iterative scheme from a) in Matlab and use your program to
approximate the solution of (2) for f = 0 and g = sin(x) sin(y) on the square
Ω = [−1, 1]2.


