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ABSTRACT: The dynamical evolution of a quantum system is assumed to be linear. Howe-
ver, the restriction of linear maps to subsystems, whenever such an operation is meaning-
ful, can result in a non-linear dynamical systems. Therefore, a similar procedure could be 
considered also in a quantum setting, in order to investigate possible sources of non-linea-
rities. In particular, in the Schrodinger picture we can start with a Hilbert space associated 
to a given quantum system, and consider a non-linear subset of this vector space. Even if it 
is not always possible to restrict a vector field to a submanifold, it is always possible to 
restrict covariant objects. Therefore, in this setting, it seems more natural to consider a 
Lagrangian description, since it involves differential forms which can be pulled-back to 
submanifolds. In other words, starting with a Lagrangian description for the quantum 
evolution, one induces a Lagrangian description on the submanifold of selected states, and 
the associated Euler-Lagrange equations provide a set of equations of the motion for the 
restricted system. In general, this evolution will be different from the quantum one, since 
the submanifold could not be preserved under the evolution. However, in this talk I will 
present some situations in which the two procedures coincide, but the induced dynamics is 
not linear.
In continuation of the first talk, in this second part I will focus on some applications involving 
other types of action at the quantum level, the starting point being the unitary evolution of 
density matrices for finite dimensional quantum systems. Some remarks on more general 
actions and separability will be considered in the conlusions. 
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