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Hy>xHo 6onbe 6utos

Ecnun dasza He uenas:
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M3mepeHne nepBoro permcrpa

C 6onbLoii BeposiTHOCTbIO noaydum x = 270. 1ns bonbluei
TOYHOCTU --- Bonblue KYyOUTOB B 3TOM perncrpe.




Kopg

import cirq
import numpy as np

def make_phase_estimation(n, U, u_bit):
qubits = cirq.LineQubit.range(n)
phase_estimator = cirq.Circuit(cirq.H.on_each(*qubits))
for i, bit in enumerate(qubits):
phase_estimator.append(
cirq.ControlledGate(U) .on(bit, u_bit) **
(2%x(n - 1 - 1)))
phase_estimator.append(cirq.qft(xqubits[::-1],
without_reverse=True,
inverse=True))
phase_estimator.append(cirq.measure (xqubits,
key="'theta'))
return phase_estimator



Mprumep 1

Ecnn 2"0 --- uenoe, To NoNyYNM TOHHOE 3HAYEHNE!

nl =3

ul = cirq.NamedQubit('u')

pel = make_phase_estimation(nl, cirq.T, ul)
pel.insert(0, cirq.X(ul))

print (pel)

sim = cirq.Simulator()

resl = sim.run(pel, repetitions = 10)

print (resl.measurements['theta'])

thetal = np.sum(2 ** np.arange(nl) *
resl.measurements|['theta'],
axis=1) / 2%*nl

print (thetal)



PesynbtaT
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Mprumep 2

Ecnun 270 Henb3s npeacTaBuTh TOYHO B N Butax, nonydmm
npubavxerne:

n2 =3

u2 = cirq.NamedQubit('u')

pe2 = make_phase_estimation(n2, cirq.Z*x(1/3), u2)
pe2.insert(0, cirq.X(u2))

print (pe2)

res2 = sim.run(pe2, repetitions = 10)

print (res2.measurements['theta'])

theta2 = np.sum(2 ** np.arange(n2) *
res2.measurements|['theta'],
axis=1) / 2%*n2

print (theta2)

print(res2.histogram(key = 'theta'))



Mprumep 3

Yem bGosblue KyOUTOB, TEM TOYHEE pe3ynbTaT:

YeTbipe KybuTa

n3 = 4

u3 = cirq.NamedQubit('u')

pe3 = make_phase_estimation(n3, cirq.Z**(1/3), u3)
pe3.insert (0, cirq.X(u3))

print (pe3)

res3 = sim.run(pe3, repetitions = 1000)
print(res3.histogram(key = 'theta'))
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