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Exercise: July 14th, 2015

Part I: Theory

1. Let u : ⌦ ⇢ R2 ! R be a real valued function. And let E be a real valued Gâteaux differentiable
functional given as:

E(u) =

Z

⌦
L(u(x), u0(x), u00(x)) dx.

Derive the Euler-Lagrange equation!

2. Compute the Euler-Lagrange equation and the update step for ut+1 for the functional

E(u) =
1

2

Z

⌦

g(x)|ru(x)|2dx (1)

where ⌦ ⇢ R2 and u, g : ⌦ ! R.

Part II: Brief Test Exam
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