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1. Introduction



Main goal of the lecture: to present two results, in collaboration with H. 
Amann concerning special finite extinction time properties for some systems: 

finite extinction time is not an universal property of all the solutions of 
the problem, 

(a very different feature from the case of scalar dissipative equations).



3. Extinction by components

4. Finite extinction time for a finite set of orbits. 

5. Final conclusions

2. A (short) survey on methods to study extinction time 
properties



2. A (short) survey on methods to study extinction time 
properties

S.N. Antontsev, J.I. Díaz and S.I. Shmarev, 

Energy Methods for Free Boundary 
Problems: Applications to Nonlinear PDEs 
and Fluid Mechanics, 

Progress in Nonlinear Differential 
Equations and Their Applications, 48, 
Birkhäuser, Boston, 2002.



2. 1. Abstract results on finite extinction time

H. Brezis, Monotone operators, nonlinear semigroups and applications. 
Proceedings of the International Congress of Mathematicians (Vancouver, B. C., 
1974), Vol. 2, pp. 249--255. Canad. Math. Congress, Montreal, Que., 1975. 

X=H Hilbert space, A maximal monotone operator

X Banach space, A m-accretive operator

J.I.Díaz. Anulación de soluciones para operadores acretivos en 
espacios de Banach. Aplicaciones a ciertos problemas   parabólicos  
no  lineales. Rev. Real. Acad. Ciencias Exactas, Físicas y Naturales de  
Madrid, Tomo LXXIV, 865-880, 1980.



Applications to 

F.Andreu, V. Caselles, J.I. Díaz, J.M. Mazón, Some Qualitative properties for 
the Total Variation, Journal of  Functional  Analysis, 188, 516-547, 2002

E. C. Bingham, in 1922 (non-Newtonian fluids) [also in Image Processing  
[Chan et al, SIAM Journal on Scientific Computing, 20, 1999]

Multivalued Parabolic perturbations: obstacle problems 

Multivalued nonlinear diffusion equations



The abstract results do not apply to multivaled (second order) 
hyperbolic dry friction type problems





An abstract result for (time) second order equations

Application to:

N-particles with friction (alternative to Bamberger-Cabannes)

Hyperbolic damped equation (Cabannes)

Viscoelastic Bingham materials 



2. 2. Finite extinction time via ODEs arguments



D-Millot (2003)







2. 3. Energy methods on finite extinction time: numerical approximation















2. 3. Other methods

Finite extinction time via comparison of symmetrical rearrengements

Finite extinction time by spectral arguments

Y. Bellout-D (2004)

Finite extinction time via comparison principle

Philippe Souplet lecture

J.I.Díaz, J.Mossino, Isoperimetric inequalities in the parabolic obstacle  
problems. Journal de Mathematiques Pures et  Appliqueés, Vol. 71, 
233-266. 1992.

Finite extinction and control theory,...



3. Extinction by components
Unpublished result by H. Amann and the author (Madrid, October 1988),

Madrid Leonardo's manuscript

After Leonardo's death in 1519,.... " little books by 
Leonardo about the anatomy, and many other interesting 
things", 

Mentioned also by an early sixteenth century source, 

1630, Pompeo Leoni, a sculptor at the court of the King of 
Spain, 

Remained undiscovered until 1966, when they were 
found quite by chance in the archives of the National 
Library of Madrid. 









4. Finite extinction time for a finite set of orbits. 



Main goal of D-Liñán (2001,2002), D-Amann (2003):













Work in progress (D-G. Hetzer)

Dry friction and impulsive forces

K.Deimling, G. Hetzer, W. Shen (1996): Almost periodicity enforzed by 
Coulomb Friction, Advanced in Differential Equations, 1, 265-281

D. Bothe (1999), Periodic solutions of non-smooth friction 
oscillation, Z. angew. Math. Phys. 50, 779-808

M. Kunze, Non-Smooth Dynamical Systems, LN Spriger, 2000



5. Final conclusions
H. Amann, 

Academico Extranjero de la Real Academia de Ciencias de España, 

November 7th, 2001







RACSAM, 97 (1), 2003, 89-105

http:www.insde.es/racefyn/publicaciones
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