
Specifications of Hamiltonian System [mln95]

Canonical variables:

• Canonical coordinates: q1, . . . , qn; p1, . . . , pn.

• Hamiltonian: H(q1, . . . , qn; p1, . . . , pn).

• Canonical equations: q̇i =
∂H

∂pi
, ṗi = −∂H

∂qi
.

• Dynamical variable: f(q1, . . . , qn; p1, . . . , pn) = f(t).

Noncanonical variables:

• Elementary dynamical variables: u1, . . . , um.

• Energy function: H̄(u1, . . . , um).

• Symplectic structure: {ui, uj} = Bij(u1, . . . , um).

• Hamilton’s equations: u̇i = {ui, H̄}.
• Dynamical variable: f(u1, . . . , um) = f(t).

Integrability condition:

• Hamiltonian system H with n degrees of freedom.

• Integrals of the motion: Ii, i = 1, . . . , n.

• Stationarity condition: {Ii, H} = 0, i = 1, . . . , n.

• Involution condition: {Ii, Ij} = 0, i, j = 1, . . . , n.

Link to quantum mechanics:

• Elementary operators: u1, . . . , um.

• Hamiltonian operator: H̄(u1, . . . , um).

• Commutation relations: [ui, uj] = Aij(u1, . . . , um).

• Dynamical variable: f(u1, . . . , um) = f(t).

• Heisenberg equation: ḟ =
1

i~
[f, H̄].


