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Extended phase space

» add embedding functions
(di

ffeos) to phase space

» All diffeos become
Hamiltonian
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That is great, but somewhat ...

» phase space changed by adding
boundary modes z*.

» Hamiltonian vector field only acts
upon newly added variables

» no relational change

{Qg’ga’b}ext : O’ {Q£7$M}e:1:t : _gu(x).
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Leibniz bracket

» Leibniz bracket consists of
Hamiltonian and
dissipative part

» Leibnizian bracket is
relational.
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Leibniz bracket

» Leibniz bracket consists of skew- \\—}\Q
symmetric and symmetric part

» used in dissipative systems

h
L
U
(H, H) = dissipation. —\—}:‘\\

» creates relational change

(Q¢s Gav) = 2V (4&p), (Qe, ") = EH(x).
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