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1. Ekeland's Variational Principle 
Review of the theory of complete metric spaces. Lower semicontinuous functions and their 
characterizations. Ekeland's Variational Principle: statement and proof. Geometric interpretation of 
Ekeland's Variational Principle. First applications to nonlinear analysis. Caristi's Fixed Point 
Theorem.

2. Gâteaux Differentiable Functionals on Banach Spaces 
Gâteaux differentiable functionals defined on Banach spaces. Gâteaux derivative and its 
fundamental properties. Necessary conditions for minima and existence results. Applications of 
Ekeland's Variational Principle to Gâteaux differentiable functionals.

3. A Complement to Ekeland's Variational Principle 
A complement to Ekeland's Variational Principle. Applications to Caristi's Fixed Point Theorem and 
to Gâteaux differentiable functionals. Extensions and possible developments.
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