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We are considering stationary solutions of a population growth model with dif-
fusion. Conventional models, like the Verhulst model of logistic growth, assume
exact knowledge of the nonlinear dependance (x,u) — r(x,u) where u is popula-
tion size, x position in  C R™ and r(x, u) is the net per-capita reproduction rate
of the population. In our model we replace the reproduction law (z,u) — r(z,u)
by a data-set D = {(zg,ug,73) : B € B} C R""? and look for function pairs
(u,r) € HY(Q) x L>=(Q2) which satisfy
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and which match the data in an optimal way (optimal data-driven solutions).
We answer three questions: existence, consistency and convergence. Consis-
tency addresses the question what the relation between a classical solution and
an optimal data driven solution is, if the data set is generated from a known
reproduction law (z,u) — r(z,u). Convergence addresses the question to what
limit optimal data-driven solutions converge if the data sets converge.

The results rely on a variational characterization of optimal data-driven
solutions, I'-convergence methods and aspects of measure theory.

The talk is based on joint work with Laura Baldelli (KIT) and Paolo Malan-
chini (Universita degli Studi di Milano - Bicocca), cf. arxiv:2608.01242.
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