
Chapter 7. The Canonical Equations §42 Problem 2.

Problem 2.

Determine the Poisson brackets formed from the components of M.

Solution: The components of the angular momentum are

Mx = ypz − zpy, My = zpx − xpz, Mz = xpy − ypx.

For Mx and My, only the pair z, pz contributes to the bracket defined in §42 Prob. 1:

[Mx,My] =
∂Mx

∂pz

∂My

∂z
− ∂Mx

∂z

∂My

∂pz
= ypx − (−py)(−x) = ypx − xpy = −Mz.

Cyclic permutation gives the other two independent brackets. Brackets of a component with itself vanish
by antisymmetry.

Answer to Problem 2.

[Mx,My] = −Mz, [My,Mz] = −Mx, [Mz,Mx] = −My

or, equivalently,

[Mi,Mj ] = −
∑
k

ϵijkMk
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