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Résumé de la thèse 
 

 

    This work is part of nonlinear problems analysis modeling the superconductivity phenomenon. More 

precisely, the London and the Ginzburg-Landau equations. We have expand in this thesis a more general 

version of the second equation of London, with solution for the one and two-dimensional cases using the 

semi-groups theory and wave equations, via an appropriate variable change. A part of this work is devoted 

to the question of stability of an order parameter characterizing the superconducting state. Another large part 

is devoted to the analysis of Ginzburg-Landau model explaining the superconductivity phenomenon based 

on its free energy equation, in which we have proposed and expand a rigorous method for the complex one 

and two-dimensional cases. This method consists of showing the existence and uniqueness combining the 

Banach fixed-point theorem in a suitable Banach space, and the Chebyshev series which yields the writing 

of explicit solution according to their base. All of this using radii polynomials.  
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