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Propositions

accompanying the thesis

An inverse problem in Fluid Mechanics applied in Biomedicine

by Jorge Aguayo Araneda

1. It is possible to study the singularities of the scalar permeability function γ as
approximations of obstacles (when γ tends to ∞) or of the domain corresponding
to the fluid (when γ = 0 or is very close to 0).

2. It is possible to avoid shape optimization methods working with a penalization
term given by Brinkman’s law, simplifying the models and their numerical imple-
mentation.

3. There exists a logarithmic stability result for the inverse problem of recovering a
smooth scalar permeability parameter for a steady Navier-Stokes equations, with
permeability modeled by Brinkman’s law, from local observations of the fluid
velocity and vorticity in a fixed subdomain.

4. It is possible to numerically recover a discontinuous permeability parameter γ
from local velocity measurements using an finite element method approximation
and adaptive refinement techniques.

5. The fluid velocity and pressure are twice differentiable with respect to γ. Then,
it is possible to define a quadratic differentiable functional with some additional
stabilization terms in orden to define a identification paramenter problem that
verifies a first and second orden optimality conditions.

6. It is possible to develop a numerical solver that rebiulds a good approximation
of simulated aortic valves from local or global velocity measurements using data
generated from a realistic domain.
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