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1.23 |1〉, |2〉 and |3〉

A=̇





a 0 0
0 − a 0
0 0 − a



, B=̇





b 0 0
0 0 − i b
0 ib 0





1



a) det(B −λI)= 0:

(b−λ)(λ2− b2)= 0

λ = b = λ2; λ3 =− b.

b) [A, B] = 0. Is shown by multiplying them together.

c) A ui = λi ui, B ui = λ̃iui
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C =A +B.

1.26
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|α〉, U †(
 ), U †(
 
 )U

1.30

x|x′〉= x′|x′〉

T (l)|x′〉= |x′+ l〉
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p: momentum operator

[xi, pj] = i ~ δij
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1.29
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b) [x2, p2] =

=
[
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[
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]

= p[x, p]x + [x, p]p x +x[x, p]p + x p[x, p] =
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[A, B]QM
= i~ [A, B]Poisson.
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1.31 〈x〉→ 〈x〉+ dx′, 〈p〉→ 〈p〉.

|α〉→ T (dx′) |α〉

[x, T (dx′)] = dx′

[p, T (dx′)] = 0

〈x〉 → 〈α|T †(dx′)xT (dx′)|α〉=

= 〈α|T †(dx′)
(

T (dx′)x+ dx
′

)

|α〉=

= 〈α|x|α〉+ 〈α|T (dx′)dx′|α〉= 〈x〉+ dx′

〈p〉→ 〈α|T †(dx′)pT (dx′)|α〉= 〈α|p|α〉

〈p〉 � 〈p〉
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