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Exercise 1:
You are given the qubit

|z〉 = (1
2

+ i
2
)|0〉+ (1

2
− i

2
)|1〉.

Measure the qubit in computational basis: {|0〉, |1〉}. What are the probabilities of obtaining
each of the two outcomes for this measurement? Show that 〈z|z〉 = 1.

Exercise 2:
Unitary operators.

1. Show that the following operators (Pauli operators) are unitary:

X =

[
0 1
1 0

]
, Y =

[
0 −i
i 0

]
, Z =

[
e−i

θ
2 0

0 ei
θ
2

]

2. Apply transformation Y (X|z〉) to |z〉 = i√
3
|0〉+

√
2√
3
|1〉.

3. Show that Y · Z is unitary.

Exercise 3:
Show that | α0|0〉+ α1|1〉 | = 1⇔ |α0|2 + |α1|2 = 1.

Exercise 4:
Let |x〉 =

(
i
√
2

2
; 1
2
; i;
√
3
2

)
, |y〉 =

(
2; 4i

)
, |v〉 =

(
− 1; 0; 1

2
; 1
)
, |z〉 =

(
− i; 0

)
. Evaluate

1. |x〉 ⊗ |y〉

2. 〈|v〉 ⊗ |y〉 | |z〉 ⊗ |x〉〉

Show that 〈|v〉 ⊗ |y〉 | |z〉 ⊗ |x〉〉 = 〈v|x〉 · 〈y|z〉.

Exercise 5:
Show that

|+〉 = 1√
2
|0〉+ 1√

2
|1〉

|−〉 = 1√
2
|0〉 − 1√

2
|1〉

is an orthonormal basis (a.k.a Hadamard basis). Measure |Ψ〉 = 1
2
|0〉+

√
3
2
|1〉 in this basis.


