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10.

11.

. Show that the eigenvectors of a linear operator A are linearly independent.
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. Show that (A+ B) = AT+ BY, and (AB) = BUA

. Show that a projector operator P is Hermitian and can be inverted if and only if P=1 ,

where [ is the identity operator.

. Show that the standard Pauli matrices 0,, 0y, and o, are Hermitian and unitary.

. Let be |[4+) = \% (1) and |-) = % (1), write down the Pauli matrices in the basis
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. Show that if the operators A and B are Hermitian, then i [/1, B} is also Hermitian.

Show that any unitary operator U can be written as U = exp (ifl), where A is a

Hermitian operator.

. Consider the Hamiltonian H = (g g), compute the evolution operator U (t) = exp <—itI:I >

using (i) the spectral decomposition and (ii) expanding the exponential in Taylor series.

. Given the operator momentum operator p = —i%, show that the commutator [z, p| = i.

Show the identities:

h(E + tp)

e exp (i“(i; tﬁ)) = exp <it;‘2> exp (iux) exp (itup)
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T) exp (ivx) = exp (T) exp (iv)
(itup) exp (ivd) = exp (ituwv) exp (iv7)
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e exp (%) exp (}1322) exp (—_1;p2> = exp [ (224 p;:f AL )]

Consider the spectral decomposition of the Fourier operator Fy, = 3250 [0,) (n] exp (ina),
where |p,,) represents a normalized Hermite-Gauss polynomials of order n.
Using matlab or mathematica, maple, etc, to apply such a Fourier operator with

0 if |z|>1
o = 7,7 to arect function defined as II (z) = { 1if Jzf=1,
0 if J|z|<1
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