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|0⟩ = (1
0) |ψ⟩ = (α

β) ⟨ψ | = (α* β*)

|1⟩ = (0
1) |ψ⟩⟨ψ | = (α

β) (α* β*) ⟨ψ |ψ⟩ = (α* β*) (α
β)

X = (0 1
1 0) Y = (0 −i

i 0 ) Z = (1 0
0 −1)

H =
1

2 (1 1
1 −1)

S = (1 0
0 i) S† = (1 0

0 −i)

T = (1 0
0 ei π

4 ) T † = (1 0
0 e−i π

4 )
| + ⟩ = H |0⟩

| − ⟩ = H |1⟩ = HX |0⟩

S†H |0⟩
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For the bell pair we have:
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CNOT =

1 0 0 0
0 1 0 0
0 0 0 1
0 0 1 0

(a b
c d) ⊗ (e f

g h) =

ae a f be bf
ag ah bg bh
ce cf de d f
cg ch dg dh

|0⟩ ⊗ |0⟩ = |00⟩ =

1
0
0
0

(H ⊗ I ) |00⟩ =
1

2

1 0 1 0
0 1 0 1
1 0 −1 0
0 1 0 −1

1
0
0
0

CNOT (H ⊗ I ) |00⟩ =
1

2

1 0 0 0
0 1 0 0
0 0 0 1
0 0 1 0

1 0 1 0
0 1 0 1
1 0 −1 0
0 1 0 −1

1
0
0
0




