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1. CATALYSIS: FRONTS AND HOMOGENIZATION
I Congreso de Ecuaciones Diferenciales y Aplicaciones CEDYA. El Escorial, 
May 29th-31th, 1978). 

Liñán and Vega (1979) on the "formation of the dead core" 
typical of reactions of low order (p∈[0,1))

Díaz-Hernández (1984, 1987,...)



Homogenization process related to the overall modelling in presence of a double 
spatial scale

Sánchez-Palencia, Bensoussan-Lions-Papanicolau,...

C. Conca, J.I. Díaz, A. Liñan and C. Timofte, 
Homogenization in Chemical Reactive Flows 
through Porous Media, Electr. J. Diff. Eqns. 2004, 
1-22 (2004).



2. THE p-LAPLACIAN IN FLUID DYNAMICS



In Diaz-Herrero (1978,1981) we proved that if 

p>2 then there is finite speed of propagation ( i.e., if supp(u₀)⊂B(0,r)⊂, then  
supp(u(t)) is a compact set for any t>0  but if 1<p≤2, u₀≥0, u₀≠0, then u(t)>0 or 
u(t)=0 in  for all t>0 (strong maximum principle)

finite time extinction of the solutions of  when ((2N)/(N+2))≤p<2,   N≥2 
Bamberger (1977), and, for 1<p<((2N)/(N+1)), Herrero-Vázquez (1981) (see 
also Antontsev-Diaz-Shmarev 2001).

Díaz and Liñán (1989) : discharge of a turbulent and perfect gas in a pipeline 
occupying the interval (0,L) and with a section of diameter D very small in 
comparison with L (hydraulic approximation)



Two different steps in the discharge: 
in the first one (very short, of the order 1/f) all the terms at the entalpia 
equation are of the same order but the auxiliary conditions can be simplified 
allowing a local study made by using the Riemann invariants
In the second step, when t>>1/f,  we show that the second and fourth 
equation can be simplified, by neglecting lower order terms and using 
some suitable variable scales), to



m=2 and q=3/2 nevertheless other interesting cases are m=7/4 and q=11/7 
(case of very polished pipes) and m=1 and q=3/2 (laminar regime)

Results a) finite extinction property if pa >0 and q<2 (for any m>0 arbitrary) 
either pa =0 and m(q-1)<1.

b) if, by the contrary, we assume pa ≥0 and m(q-1)=1 we show



Andreu, Caselles, Díaz, Mazón (2002)

3. A source of problems in lubrication

A.Liñán "Problemas matemáticos de lubricación hydrodinámica" held at the 
Seminario de Matemática Aplicada (UCM) on April 14th 1986

Uniqueness of (weak) solutions: thesis by S.J. Álvarez at the UCM 
(Alvarez and Carrillo (1994)). The evolution problem in Álvarez, Carrillo 
and Díaz (1990).    

Propagated very fast to specialists of the universities of Santiago de 
Compostela (Bermudez de Castro, doctoral dissertation of C. Vazquez 
(1994)) and  Vigo (Durany), 
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Postgraduate course "Introducción a la Mecánica de Fluidos", lectured jointly with 
Liñán and me since 1996 (the first two years also in collaboration with M.G. Velard  
...



Modelling



Modelling:  similar points in Art



4. Asymptotics in Coulomb friction type problems  





Main goal of D-Liñán (2001,2002), 





Further results Amann-D (2004), J.L. Vázquez (2004), D-Millot (2004), ...



5. Last collaboration: Turbulent regimes at the Real Academia de 
Ciencias, ...



Organization ...



Workshop in Honor of Amable Liñán by his 80th Birthday

“Simplicity, Rigor and Relevance in Human Life”
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