
Quiz 1: Quantum States

Question 1. Which of the following are not density matrices?

A =
1

4

(
3 0
0 1

)
∈ C2×2, B =

1

2

(
1 i
i 1

)
∈ C2×2,

C =
1

2


1 1 0 0
1 1 0 0
0 0 0 0
0 0 0 0

 ∈ C4×4, D =
(
1
)
∈ C1×1.

Question 2. Which of the following density matrices correspond to pure states?

A =
1

4

(
3 0
0 1

)
∈ C2×2, B =

1

2

(
1 i
−i 1

)
∈ C2×2,

C =
1

2


1 1 0 0
1 1 0 0
0 0 0 0
0 0 0 0

 ∈ C4×4, D =
(
1
)
∈ C1×1.

Question 3. Which of the following density matrices correspond to classical states?

A =
1

4

(
3 0
0 1

)
∈ C2×2, B =

1

2

(
1 i
−i 1

)
∈ C2×2,

C =
1

2


1 1 0 0
1 1 0 0
0 0 0 0
0 0 0 0

 ∈ C4×4, D =
1

2


1 0 0 0
0 0 0 0
0 0 0 0
0 0 0 1

 ∈ C4×4.

Question 4. Recall that S(H) denotes the set of density matrices on H. Consider the following
statements:

(I) ρ1 ∈ S(H) and ρ2 ∈ S(H).
(II) ρ1ρ2 ∈ S(H).

Which of the following holds?

(A) (I) =⇒ (II).
(B) (I) ⇐= (II).
(C) (I) ⇐⇒ (II).
(D) None of those.
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