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1. A Fock state

Assume you have a Fock-state |n). Show that: a!" |0) = v/n!|n) .

2. A coherent state
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la|

Assume you have a coherent state |a) = e~ 2~ > > \‘;—%\n) Show that:

@) (ala) =1
(b) ala) = ala).

3. Baker-Hausdorff lemma
Proof:

For any two operators Aand B, it is

Mpei = Bria[AB]+ L[4 [4 8] +.. . 1)
4. Baker-Hausdorff-Campbell theorem
Proof:
For [A,B} = 0, but [fl, {A, BH =0= [B, {fl, BH,ltls
eA"'B = exp <; {A,E}) eEeA = exp (; [A,B}) eAeB. )

5. Variance

Show that the variance of an observable A is given by

(AA)?) = (4%) — (4)2. 3)



