Some PS4 Solutions

1 (exercise 5.2) QF T |0...0⟩ = 1 √ 2^n 1...1∑

k=0...0 |k⟩ 2 (exercise 5.4)

Using method from book, pag. 181, apply (P h_1)(A_2)(C_2)(C_1NOT_2)(B_2)(C_1NOT_2)(C_2), where: P h = [ 1 0 0 iπ/2^k ]

and A = R_z(π/2^k), B = R_z(−π/2^k), C = I.

3 (exercise 4.1)

Pairs of (θ, ϕ), for the eigenvalue 1 and -1 respectively: σ_x: (π/2, 0) and (π/2, π) σ_y: (π/2, π/2) and (π/2, −π/2) σ_x: (0, ) and (π, )

4 (exercise 4.4) H = 1/ √ 2(σ_x + σ_z ) = 1/ √ 2(1 − iσ_y)σ_z = e^{−iπ/4σy} σ_z e^{−iπ/4σy} = e^{−iπ/2σz} e^{−iπ/4σx} e^{iπ/2σz} H = P hR_z(π/2)R_x(π/2)R_z(π/2) 5 (exercise 4.16)

One is:

1 0 1 0 0 1 0 1 1 0 −1 0 0 1 0 −1

And the other is: 1 1 0 0 1 −1 0 0 0 0 1 1 0 0 1 −1

6 (exercise 4.17)

Check that (C_1NOT_2) = (H_2)(C_1Z_2)(H_2)

7 (exercise 4.19)

Permute the last 2 columns of ρ and then the last 2 rows.

8 (exercise 4.24)

Well... just do the algebra.