
Formula Phys660

[ÂB̂, ĈD̂] = Â[B̂, Ĉ]D̂ + ÂĈ[B̂, D̂] + [Â, Ĉ]D̂B̂ + Ĉ[Â, D̂]B̂ (1)
[ÂB̂, ĈD̂] = Â{B̂, Ĉ}D̂ − ÂĈ{B̂, D̂}+ {Â, Ĉ}D̂B̂ − Ĉ{Â, D̂}B̂ (2)

[x̂, g(p̂)] = ih̄
∂g(p̂)
∂p̂

(3)

[p̂, f(x̂)] = −ih̄
∂f(x̂)

∂x̂
(4)

eÂB̂e−Â = B̂ + [Â, B̂] +
1
2!

[Â, [Â, B̂]] +
1
3!

[Â, [Â, [Â, B̂]]] + ... (5)

(6)
if [Â, Ĉ] = iB̂, [B̂, Ĉ] = −iÂ, (7)

eiθĈB̂e−iθĈ = B̂cosθ − Âsinθ (8)

eiθĈÂe−iθĈ = Âcosθ + B̂sinθ. (9)
(10)

eÂ+B̂ = eÂeB̂e−
1
2 [Â,B̂] = eB̂eÂe

1
2 [Â,B̂] (11)

1


