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Euler equations:



  

Linearization about equilibrium

at the free interface



  



  



  

For instance:

Neumann to Dirichlet (ND) operator:

Dirichlet to Neumann (DN) operator:



  

Integrodifferential PDE:

Eigenvalue problem:

With operator



  

Tchebyshev polinomials:

Form a complete set with orthogonality relations

They also satisfy



  

So that

We introduce the natural functional spaces:



  

Under the assumption

implying



  

Step 1: 



  

Step 2: 

Step 3: 

Selfadjoint, compact,....
Spectral decomposition Thm



  

Matrix equation
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Adjoint problem:



  

Note:



  

Idea of proof:



  

Conclusions:

- Method to solve the sloshing problem in 2D based on conformal 
mapping and study of an integrodifferential operator.

- Observability and interior controllability. 

- Efficient algorithms based on this approach.
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