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Exercise 1
Consider a state |Y). Knowing that Py(|y)) =0.933,P,(|y)) = 0.067,P,(H|yp)) = 0.625,

P,(HIy)) = 0.375,P,(HST|y)) = 0.7165, P, (HST|)) = 0.2835, estimate the angles 6, ¢ localizing
the state on the Bloch sphere.
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Exercise 3

Consider a  state |yl Knowing that  Py(|y)) = 0.2, Py ([yr}) = 0.8, Py (H|y)) = 0.6,
P (H|p)) = 0.4, Py (HSTy)) = 0.7, P, (HS YY) = 0.3, estimate the angles 8, ¢ localizing the state
on the Bloch sphere.
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Exercise 2
Consider the truth table:

Input state |1, ) Output state [, )
[0} [=)

| 1) | |+) |

Calculate the operator 0 such that [,..) = Ol).
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Exercise 3
Consider a two-qubit system with state [} = \% (J01) — |10}). Determine whether the state is a product

state or entangled state.
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Exercise 5

Consider the two-qubit circuit in Fig. 1. Determine the truth table and the corresponding equivalent
operator 0.
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Exercise 4
Consider the two-qubit circuit in Fig. 1, where input qubits |;), [1,) are prepared in the |0) and |1) state
respectively. Determine the output state [),) of the circuit.
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