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Completeness Relation Change of Basis

Given the polar basis kets written as a superposition of Cartesian kets

§) = cos¢@|T)+singly)
6) = —singli)+cos i)

Find the following quantities:

Given a vector written in the polar basis
3) = als) +b|0)
where a and b are known.

Express |v) in the Cartesian basis,
|0) = cl) + d[g)
by finding ¢ and d
Hint: Use the completeness relation: |%) (Z]| + |9) (y] = 1
Given a quantum state written in the S, basis,
W) =gl+)+h]=),

express |U) in the S, basis. That is, find coefficients j and k such that

W) =g+, + k=),
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