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Lecture 2: Qubits and the axioms of quantum mechanics

Measurement in an arbitrary basis
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Example: sign basis (Hadamard basis)

For qubits, there is a particularly important basis called "sign basis."

« Can we distinguish |+) from |—)?
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Measure |¢) = 3|0) + *2|1) in |[+Y|-)basis:

Method 1: compute inner product

Pr(+] = [(J9), |+) 2
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Pr[—] = [(|¢), [-))I?




Measure |¢) = 3|0) + *2|1) in |[+Y|-)basis:

Method 2: change of basis.

If we write it in the form [¢) = Bo|+) + B1|-),

Pr(+] = [Bof?, Pr[-] = [Bi]?




Measure |¢) = 3|0) + *2|1) in |[+Y|-)basis:

Method 2: change of basis.
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