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Abstract

In this talk we present a new global solvability concept for the Keller-Segel system
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Btu � ∇ � p∇u� χpu, vqu∇vq in R� � Ω,

Btv � ∆v � v � u in R� � Ω,

Bνu � Bνv � 0 in R� � BΩ,

up0, �q � u0, vp0, �q � v0 in Ω,

(1)

where Ω is a bounded domain in RN ,
N ¥ 2.

It has long been suspected that in the classical case, i.e. when χ � 1, system (1) possesses solutions
which blow-up in finite time. The later means that there are solutions which start as classical at
t � 0 but exist only up to some finite time Tmax P p0,8q when the aggregation and collapse of the
u-component occur. This hypothesis was finally confirmed [2] for the case when Ω is a ball.

One of the questions naturally arising in connection with the blow-up phenomena is the following:
how can a solution be reasonably extended beyond its blow-up time? In answer to this question, we
construct [3] a generalised global supersolution with a control upon the total muss. Our result holds
for any continuous χ and in arbitrary space dimension. In fact, just as it is the case for the solvability
in the classical sense, the upper-triangular structure of system (1) turns out to be a decisive factor
for the generalised solvability as well. More precisely, the outcome can be summarised as follows: the
classical theory for upper-triangular systems [1] implies that (1) possesses a classical solution as long
as it doesn’t blow-up, and if it does, then it continuous to exist as generalised [3].
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