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1. Gateaux Differentiable Functionals on Banach Spaces

Gateaux differentiable functionals defined on Banach spaces. Géateaux derivative and its
fundamental properties. Necessary conditions for minima and existence results. Functionals
associated with differential problems. Preliminary tools from nonlinear analysis.

2. A General Variational Principle and Applications
Parameter-dependent minimization problems. Functionals of the form ®+AW. A general variational

principle. Conditions ensuring the existence of critical points and multiplicity results. Some
applications to nonlinear elliptic problems. Existence of infinitely many solutions for a two-point
boundary value problem with homogeneous Dirichlet boundary conditions.

3. Variational Inequalities

Origins of the theory of variational inequalities. The formulations introduced by Stampacchia.
Variational inequalities in Hilbert spaces. Fundamental existence and uniqueness theorems.
Boundary value problems formulated as variational inequalities. Some applications to nonlinear
analysis.
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