ME 201/APh 250, Homework 3:

Assigned: Friday, Apr 19, 2019
Due: Friday, Apr 26, 2019

N&C 5.1:
We can define the quantum Fourier transform as
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By similar arguments, FTF = I. Therefore, the quantum Fourier transform is a unitary operator.
N&C 5.2:

Note that |00...0) = |0).



Qns 2:

From phase estimation, we know that the eigenvalue u can be estimated as e2™0-¥1¥2¥3%4 yging
a 4 qubit register for the phase estimation circuit. Consider the unitary X. We know the eigenval-
ues and eigenvectors are given by 1,|+) and —1,|—). Let us assume we prepare the latter eigen-
vector. Then since —1 = 627”%, we expect the phase estimation circuit to give the binary form
0.1000 =1 x % +0 x % +0 x % +0 x %. Indeed, running the circuit, this is what we get as shown

in the figure below.
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Figure 1: Estimating the eigenvalue that |+) correspond to. Note that the first index is the ancillary
index and is unimportant.



