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Scope of Work

This thesis is about the efficient computation of the Feynman-Kac formula with Multilevel Mon-
te Carlo (MLMC) methods to solve the Poisson equation 4u(x) = −g(x) with non-constant
right hand side. The existing [2] parallel Feynman-Kac MLMC C++ code can solve the Poisson
equation with constant right-hand side. The required random walk is generated using the walk on
sphere [2] algorithm.

1. The generation of the walk on sphere algorithm on the multiple levels should be derive for
non-constant right hand side.

2. The convergence rate of the walk on sphere algorithm in the case of non-constant right hand
side should be either measured, derived or found in the literature.

3. The convergence rate (versus work) of the conventional and the Multilevel Monte Carlo
Feynman-Kac algorithm should be compared experimentally and if possible theoretically.

Optionally the following tasks could be cosidered:

• Solve a PDE related to an particle accelerator with the MLMC Feynman-Kac algorithm .

• Derive and implement an MLMC approach for the “Single Spherical Atom” [1].

• Derive (or find in the literature) and implement an enhanced load balancing algorithm for
random walks.

• You can as well propose other useful extensions.
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