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The purpose of this course is to describe several methods based in integral transformations which allow 

to obtain explicit representation formulas for a large class of differential and integral equations. In 

particular several problems which can be solved using the so-called Wiener-Hopf method will be studied 

in detail. These methods allow to solve explicitly many integral equations, boundary value problems with 

different types of boundary conditions and a wide class of integro-differential evolution equations. This 

approach is extensively used in order to obtain information for several problems of wave propagation, 

stability of solutions in kinetic equations, behaviour of solutions of elliptic and parabolic problems at 

boundary points where the type of boundary conditions change, probability theory and many others. 

Although most of the problems which can be studied with these methods are linear, there are some 

particular nonlinear problems which can be also studied with these techniques. Some of the topics 

covered in the course will be the following ones: 

 Integral transforms (Laplace, Fourier and Mellin). Revision of complex variable. 

 The Wiener-Hopf method. 

 Application of the integral transform methods to problems of wave propagation and kinetic 

theory. 

 Some examples of nonlinear problems with explicit solutions. 
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