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Abstract

The project was proposed to study the canonical framework of the laws of motion and constitution
for a particle moving or trapped in a frictional environment, and its finitely many degree-of-freedom and
continuum versions. The main focus is on the challenging extension of the Hamiltonians of the motion
laws of Newton and Eienstein to Hamiltonians which account for both (conservative and dissipative)
constitutive laws and (Newtonian and Eienstein) motion laws. Under the canonical framework, we take
advantage of canonical transformations to find exact and analytical solutions and to devise highly accu-

rate group-preserving aschemes.

Keywords: motion law, constitutive law, Hamiltonian, canonical framework, group-preserving schemes,
plasticity, friction, dissipation.
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