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00 0O Julidn Lopez-Gémez O 0O Universidad Complutense de Madrid[(J
00 O The theorem of characterization of the strong maximum principle

OO0 O In this talk we will improve all classical maximum principles available for
second order elliptic differential operators by characterizing whether, or not,
they hold in terms of the positivity of the principal eigenvalue of a certain
linear boundary value problem, and in terms of the existence of a positive
strict supersolution. Being the number of applications of the characterization
theorem huge, we will give some significant applications of interest in Spatial
Ecology.
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00 O Large-time behavior of solutions to a chemotaxis model in R? with critical mass

OO0 O We consider the following Cauchy problem to a parabolic-elliptic system in R?:

Ou=Au—V - (uVy), t>0, v eR?

u(0,x) = ug(x),

where 1) is given by

t>0, v €R%
x € R?,

Y(t,z) = | N(z—yult,y)dy,
R
N(z) = —log — (Newtonian potential)
r) = — 108 — € onlan potential).
o gl Y P

This system is a simplified version of a chemotaxis model derived from the

original Keller-Segel model in R?, and also a model of self-attracting particles

in R2.

The total mass of the nonnegative solution u to (KS) is conserved, namely

Jgo u(t, z) dz =[5, uo(x) dz, and the global existence and large-time behavior

of the solution heavily depend on the total mass M := [, uo(x)dz. It is

known that the nonnegative solution u converges to a radially symmetric self-

similar solution as time goes to infinity in the subcritical case M < 8, but u

may blowup in finite time in the supercritical case M > 8. In this talk, we

discuss the large-time behavior of the nonnegative solution in the critical case

M = &.
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