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L' solutions to parabolic Keller-Segel systems
involving arbitrary superlinear degradation
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Abstract. The chemotaxis system

ur = Au—V-uVv) + f(u)

vy = Av—v + u,

is considered under homogeneous Neumann boundary conditions and with non-
negative integrable initial data in smoothly bounded n-dimensional domains with
n > 2, where f € C1(]0,00)) is supposed to generalize standard choices
of logistic-type reproduction and degradation, as obtained on letting f(s) =
ps — us® fors > 0, with p > 0, u > Oand o > 1.

Previous results in this direction have identified various conditions on the
growth of — f(s) as s — oo which ensure global existence of either classical
or generalized solutions, but all precedents acting in frameworks of at least inte-
grable solutions seem to rely on considerably strong superlinear degradation for
such conclusions, with the apparently farthest-reaching result after all requiring
that in the above setting the inequality o > Zn”j'f holds.

In the present work it is shown that besides the basic requirement that f(0)
be nonnegative, the mere assumption
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on superlinearity of degradation is sufficient to allow for the construction of
globally defined nonnegative and integrable functions u and v such that (u, v)
solves an associated initial-boundary value problem in an appropriately general-
ized sense. In particular, this indicates that already the mild condition (x) rules
out the emergence of persistent Dirac-type singularities, known as a characteristic
feature of unperturbed Keller-Segel systems corresponding to the choice f = 0.
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