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1. Introduction

J. I. Díaz, T. Nagai. Symmetrization in a parabolic-elliptic system related to 
chemotaxis. Advances in Mathematical Sciences and Applications, Vol.5, 
No 2, 659-680,1995. 

J. I. Díaz, T. Nagai, J. M. Rakotoson. Symmetrization techniques on 
unboubded domains: application to a Chemotaxis system on RN. Journal of 
Differential Equations, 145, No.1, 156-183.1998

A. New symmetrization results for the system for any m>0 and p=1 (Section2).
Previous results (for m=1): 

(bounded domain and Dirichlet conditions for u)

Two main goals concerning 

T. Nagai, Global existence and decay estimates of solutions to a parabolic-elliptic 
system of drift-diffusion type in R2. To appear in Diff. Integral Eqs. 



B. Finite speed of propagation if m>1 (p>0 arbitrary) .

Previous results: 

Y. Sugiyama, Finite speed of propagation in 1-D degenerate Keller-Segel 
system, to appear in Math. Nachr. 

Y. Sugiyama, Interfaces for 1-D degenerate Keller-Segel systems, J. 
Evol. Equ., 9, 123-142, 2009.

N-dimensional Energy Methods: 

S. Antontsev, J. I. Díaz, S. Shmarev: Energy methods for free boundary 
problems. Applications to nonlinear PDEs and Fluid Mechanics, 
Birkäuser, Boston, 2002,

J. I. Díaz, G. Galiano, A. Jüngel, On a quasilinear degenerate system 
arising in semiconductor theory. Part II: Localization of vacuum solutions, 
Nonlinear Analysis, 36, 569-594, 1999.



2. New symmetrization results

2.1. On the general method.

2.2. The semilinear case.

2.3. The quasilinear case.

2.1. On the general method.















[H.F. Weinberger, 1962], [V.G. Maz'ja, 1969], [G. Talenti, 1976], [C.Bandle 
1976], [J.L. Vázquez 1982], [J. Mossino 1984],  [B. Kawhol 1985],[J.I. Díaz 
1985]  [A. Alvino -P.-L. Lions - G. Trombetti, 1986],  [V.Ferone - M.R. 
Posteraro,1991], [J. Mossino-J.M. Rakotoson 1992], [A. Alvino –J.I. Diaz-P.-
L. Lions - G. Trombetti, 1993], …[J.M. Rakotoson 2009],









2.2. The semilinear case.

The main idea: a Burgers type auxilary function























2.3. The quasilinear case.







Thanks for your attention
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