A, B] = AB — BA.

I 2/3 1 properties are that it is linear in both of its arguments, [A1+A,, B] = [Ay, B]+[A1,B] and [A, Bi+B,] =
(A, B1] + [A, Bs], and that it is antisymmetric, [A, B] = —[B, A].

1. Another important general property is the Jacobi identity

A, [B,C)) + [B,[C, A + [C, A, B]] = 0. (8)
Prove it.
2. Show that
A ByBy] = [A. BilBy + BulA, By, (9)
and that in general
[A, Gy == +0] = [A4, C1]C =+ = Gl + Ohl[A, Cs]C5 22+ G+ ¢ 50 Gy =aeily_3[A, 1G] (10)
Tip: use induction.
3. Let us now consider the position £ and momentum p = —ihd, operators. Using the commutation relation
p, | = —ih, show that
p, f(2)] = —ihf'(2) (11)
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