Specifications of Hamiltonian System (..o

Canonical variables:

e Canonical coordinates: qi,...,qun; D1y---,Dn-

e Hamiltonian: H(q1,...,qu; D1, Pn)-
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e Dynamical variable: f(q1,...,qn;01,---,pn) = f(2).

e Canonical equations: ¢; =

Noncanonical variables:

e Elementary dynamical variables: 1wy, ..., Uy,.
e Energy function: H(uy, ..., upy).
e Symplectic structure: {w;, u;} = Bjj(u1, ..., Up).

e Hamilton’s equations: 1; = {u;, H}.

e Dynamical variable: f(uq,...,uy,) = f(t).

Integrability condition:

e Hamiltonian system H with n degrees of freedom.
e Integrals of the motion: I;, i=1,...,n.
e Stationarity condition: {I;, H} =0, i=1,...,n.

e Involution condition: {[;,[;} =0, 4,j=1,...,n.

Link to quantum mechanics:

e Elementary operators: 1y, ..., Upp,.
e Hamiltonian operator: H(uy, ..., Un).
e Commutation relations: [u;, u;] = A;j(uq, ..., Un).

e Dynamical variable: f(uq,...,uy,) = f(t).
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e Heisenberg equation: f = zTi[f’ H].



