Homework 5, due Tuesday May 2

. Let A, B and C' be operators. Show that

[A, BC] = BJA,C] + [A, BIC

. The trace of an operator is the sum of the diagonal elements of its
representation matrix:

TrA = Z Ann

Show that TrAB = TrBA

. Let A(t) be a matrix that depends on time and B a constant matrix.
Suppose that

dA(t) _
— = A(t)B.
Show that A(t) = A(0)exp(Bt). What is the solution of
dA(t) 0
e BA(t)

. We showed in class that N(a|n+1)) = n(aln +1)). Show that this
implies that a|n + 1) = ¢|n) where c is a constant. Similarly af|n) o
In+1).

. Prove that afln) = e/n+1|n+ 1) where a is an arbitrary phase
factor.

. We might as well take the phase factor a to be zero. Then, assuming
that the vectors |n) are normalized, show that af|n) = v/n + 1|n + 1)
and

n) = —=(a")"|0).
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