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1. Introduction





Neglecting the friction terms

J.I. Díaz, G. Galiano, Existence and uniqueness of solutions of the 
Boussinesq system with nonlinear thermal diffusion,
Topological Methods in Nonlinear Analysis, 11, 58-92, 1998 (volume 
dedicated to  O.A. Ladyzhenskaya), 

J.I.Díaz, I.I.Vrabie, On a Boussinesq type systems in Fluids Dynamics.
Topological Methods in Nonlinear Analysis, 4, 399-416, 1994 (volume 
dedicated to Jean Leray).

S. Antontsev, J.I. Díaz, S. Shmarev
Energy methods for free boundary problems. Applications to 
nonlinear PDEs and Fluid Mechanics
Series Progress in Nonlinear Differential Equations and Their 
Applications, No. 48, Birkäuser, Boston, 2002.

J.I. Díaz, G. Galiano, On the Boussinesq system with nonlinear 
thermal diffusion, Nonlinear Analysis, 30, 3255-3266, 1997. 



Rayleigh-Benard
cells





J.I. Díaz, B. Straughan
Global stability for convection when the viscosity has a maximum, 
Continuum Mech. Thermodynamics, 16, 347-352  2004



In this lecture: effects of the friction energy source for a simplified model

2. Large solutions. 

J. I. Díaz, M. Lazzo, P.G. Schmidt
Large Solutions for a System of Elliptic Equations Arising from 
Fluid Dynamics, SIAM Journal on Mathematical Analysis, 2005.

3. Global existence for

J. I. Díaz, J.M. Rakotoson, P.G. Schmidt, 

work in progress  



2.  Large solutions 

One motivation for the study of Large solutions



Díaz (1989, 90, 95, ...: Burger’s equation, semilinear equations,... )





Some literature on Large solutions

Scalar equations: 

Bieberbach (1916), Rademacher (1943), Keller, Osserman (1957), Pohozaev 
(1957), Loewner and Nirenberg (1974), Bandle and Marcus (1992),..., Veron 
(1992),..., G. Díaz and Letelier (1993), McKenna, Reichel and Walter (1997), 
Aftalion and Reichel (1997), Gacía Meilán, J. Sabina, J. López Gómez, A, 
Lazer, del Pino, Porru, Radulescu,...

Elliptic systems:

Cristea and Radulescu (2002), García-Meilán and Suarez (2003), García-Meilán 
and Rossi (2004), Ghergu and Radulescu (2004).











































3. Gobal solutions for a nonlinear heat capacity





Thanks for your attention
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