Title: Variational derivation of continuum mechanics equations
Aim: The aim of this short course is to introduce the students to the variational methods that are used in
continuum mechanics. Static and dynamic cases will be analyzed. The derivation will be done on the
basis of assumptions of the form of the action functional. In the static case, the action is reduced to the
total energy functional and a method to derive its form from a discrete model is also sketched.
Duration: 6 hours divided into 3 lectures
Arguments: The arguments developed during the course will be a suitable selection of the following
ones. The choice may depend on the interests of the students
MODELS: Standard and strain gradient elastic materials. Euler beams. Materials with band gap.
METHODS: Variational methods. Heuristic homogenization procedure.
Program: A possible effective program may be the following:
LECTURE 1: It shown in details the case of 3D continuum elasto-dynamic case for the standard and
for the strain gradient case.
LECTURE 2: Standard Euler-Bernoulli beam theory will be derived both from an action and from a
discrete model.
LECTURE 3: The derivation of the continuum equations for materials with band gap for the 3D and for
the 1D cases will be shown.
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Extended abstract: To be done

