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Quiz 9

Let G =

[
α β
γ δ

]
. Consider the following circuit

EPR
G

|ψ⟩

Let |ψ⟩ be the output state of the circuit expressed as 1√
2
|0⟩ |ψ0⟩+ 1√

2
|1⟩ |ψ1⟩.

Question 1 Let G′ be an operator such that

G′ |0⟩ → |ψ0⟩
G′ |1⟩ → |ψ1⟩

Write down a matrix corresponding to the operator G′.

Question 2 For an angle θ ∈ [−π, π], let |u⟩ = cos θ |0⟩+ sin θ |1⟩ and |u⊥⟩ = − sin θ |0⟩+
cos θ |1⟩.

Consider the state ( 1√
2
|u⟩ |u⟩ + 1√

2
|u⊥⟩ |u⊥⟩). Express this state in the form a |00⟩ +

b |01⟩+ c |10⟩+ d |11⟩ and write down the values of a, b, c and d.
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