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1. Suppose we are given a two qubit system with the wave function |ψ〉 = 1√
2
|01〉+ 1

2 |10〉+ 1
2 |11〉. If we measure the

second qubit in the computational basis, what are the probabilities of the two outcomes and what is the quantum
wave function of the system after this measurement?

2. Suppose that U is the controlled-NOT gate. Find the wave function of the two qubit system after each of
the gates in the Deutsch circuit have been applied
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3. Three qubits, the first qubit being |v〉 = v0|0〉+ v1|1〉 and the second and their qubit being |ψ〉 = 1√
2
(|00〉+ |11〉).

Express this three qubit wave function, |v〉 ⊗ |ψ〉 in the Bell basis for the first qubit and the computational basis for
the third qubit. Recall that the Bell basis is

|Ψ+〉 =
1√
2
(|01〉+ |10〉), |Ψ−〉 =

1√
2
(|01〉 − |10〉),

|Φ+〉 =
1√
2
(|00〉+ |11〉), |Φ−〉 =

1√
2
(|00〉 − |11〉)


