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1.- Euler and Navier-Stokes 
equations. Models.
2.- Smoluchowski equation.
3.- Singularity formation.
4.- Selfsimilar solutions.



  

Euler equations (inviscid fluid, 1755) :

Vorticity :

Vorticity equation :

Local existence (Kato 1972)



  

Biort-Savart’s law:

Then:

Euler eqn:

Singular integral operator 
acting on vorticity



  

Navier-Stokes equations (viscous fluid, 1822) :

Vorticity equation :

Local existence: Leray 1934



  



  

The quasigeostrophic equation
Constantin, Majda, Tabak 1994

: Temperature field.



  

Level lines of 

Is there a finite time singularity in the derivatives of ?

Formation of sharp fronts



  

Q-G equation:

1D analog:

Singularities?
Unknown



  

Coagulation



  

Smoluchowski equation (1916):

Discrete version:



  



  



  

Theorem. becomes singular in finite time.

Let

 symmetric ,

= -

Proof.

Plancherel´s identity for Mellin transforms

Take
A Córdoba, D Córdoba, MAF.
 Annals of mathematics, 1377-1389, 
2005.

Singularities



  

where

Then

so that where

We prove that I is positive and bounded from below by a certain 
Weighed norm of f.



  



  



  



  



  

Smoluchowski equation
J. Eggers, MAF 2022

Selfsimilar solution:



  

Numerical method



  

Conclusions

- Classical models in fluid mechanics lead to nonlocal transport 
equations. Also the classical models for coagulation.
- Close relation between kinetic type models and nonlocal 
transport equations via integral transforms.
- Appearence of singularities where smooth initial data turn 
into Hölder continuous functions of nontrivial order.
- Crucial role of selfsimilar solutions.  


	Página 1
	Página 2
	Página 3
	Página 4
	Página 5
	Página 6
	Página 7
	Página 8
	Página 9
	Página 10
	Página 11
	Página 12
	Página 13
	Página 14
	Página 15
	Página 16
	Página 17
	Página 18
	Página 19
	Página 20
	Página 21
	Página 22

