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Ipython -m pip install quri-parts[qulacs,qiskit]

Successfully installed ...

AVAN=IDEDO>TEDLSBAY E—IDRTEINCS, BRDICHICEFERIEZE-S
THFRL & Do

from math import pi
from quri_parts.circuit import X, RX, CNOT, QuantumCircuit
from quri_parts.qgiskit.circuit import convert_circuit

from quri_parts.circuit import QuantumCircuit

circuit = QuantumCircuit(3)
circuit.add_RX_gate(@, pi/3)
circuit.add_H_gate(1)
circuit.add_CNOT_gate(1, 2)
circuit.add_CNOT_gate(0, 1)
circuit.add_H_gate(0)

print(convert_circuit(circuit))
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q_2: X
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q_2: X
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from math import pi

from quri_parts.circuit import QuantumCircuit
# AEFEY N> TILEIEE % (ERL

circuit = QuantumCircuit(4)
circuit.add_X_gate(0)

circuit.add_H_gate(1)

circuit.add_Y_gate(2)
circuit.add_CNOT_gate(1, 2)
circuit.add_RX_gate(3, pi/4)

http://localhost:8888/nbconvert/html/preset-real-machine.ipynb?download=false Page 2 of 11



preset-real-machine

2023/03/15 12:04

SamplingBackend & Sampler

REOT/INA A%FEHAT ZICIE. £9 SamplingBackend L. ZhafE-
T Sampler Z{ERR T 2ENH D I, SamplingBackend [FHEA BNy VTV RDT
NAZAVEEY 37| HERBREZRSHD. H—MBA VI Tz —AZRHBELTVET,

SamplingBackend A 7Y 7 MDERAEIE. Ny 7 Iy ROBEFEICLDFT, Qiskitd
YXalL—4%%ERT 255, qiskit_are.AerSimulator A7 Yz 7 hZEL
T. QiskitSamplingBackend Z/ER L %9,

from qiskit_aer import AerSimulator

device = AerSimulator()

from quri_parts.qgiskit.backend import QiskitSamplingBackend

backend = QiskitSamplingBackend(device)

CONYIIVRATI U N2 EEERITZIEHTELIN, BREFZORLEEFIHD FHE
Ao SamplingBackend (& sample() XV v R%&#H5, Samplinglob A7y o %
RUEKT, DTV T3 TS EERZRDET I ENTEET,

job = backend.sample(circuit, n_shots=1000)
result = job.result()
print(result.counts)

{13: 71, 5: 414, 11: 74, 3: 441}

Ny I IV REBEEFES> MDD, Ny I IV RHS Sampler Z1ERT 2 ENTEET,

from quri_parts.core.sampling import create_sampler_from_sampling_backend

sampler = create_sampler_from_sampling_backend(backend)
sampling_result = sampler(circuit, 1000)
print(sampling_result)

# dr3FE{TSrBSampler DIERL
from quri_parts.core.sampling import create_concurrent_sampler_from_sampl

concurrent_sampler = create_concurrent_sampler_from_sampling_backend(back
{13: 83, 5: 434, 11: 71, 3: 412}

Sampler ZERAT %HE. EFREICHITZEEFOT Y TV JHEIF. ¥IaL—FIC
WIBHBEEFE2KAUAETETTEET,
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from quri_parts.circuit import QuantumCircuit

from quri_parts.circuit.transpile import RZSetTranspiler

from quri_parts.core.sampling import Sampler, create_sampler_from_samplin
from quri_parts.core.state import ComputationalBasisState

from quri_parts.qgiskit.backend import QiskitSamplingBackend

from collections import defaultdict

import giskit

from giskit.providers.fake_provider import FakeVigo
from giskit_aer import AerSimulator

from giskit import IBMQ, transpile

from giskit.providers.ibmg import least_busy

FINERDOEM
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SN, BOEDDDQIcENSNE T, (QODBERIFIETOSNET, ) D EADEY M
Fr)—EFENET, COLSBMBRFETOHNSDIERD ENDZERBLTVRVNEWNS
BT, FMEHREFENET,
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qz2 —
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IN%QURI Parts Ttk g2 &, UTDLSICRD EFT, ANEIREERFRIERICIEDIAH, B
EOEEEDRISF T, REICSamplerTRIEZE1T> TWET,

def half_addr(qg@: int, ql: int, sampler: Sampler) -> None:
circuit = QuantumCircuit(3)
circuit.add_TOFFOLI_gate(Q, 1, 2)
circuit.add_CNOT_gate(Q, 1)

# bits5IHICIEEL/MED T EY NMUIHSIEIC, EEFEY MNCEIDETSRET
state = ComputationalBasisState(3, bits=int(f"0{ql}{q0}", 2))
circuit = state.circuit + circuit

counts = sampler(circuit, 1000)
result = defaultdict(int)
for k, v in counts.items():
result[k >> 1] += v # TFWIEY ANZETT. FAUREEZESSLFT
print(f"{g0} + {ql} = {dict(result)}")

EMEHR DM

TS DIED ENDZEBULMERIEEMNEREMENET, TRTIE. qOICTDHTA
50D ENDDABTETN. 0 + g1 + Q2DERMQ2IcEAETNFE T, q3lE LDHTADIED
ENDZERLUET, ZOEEEREKICQURI PartsTEHRIRL THEL £ S,
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def full_addr(q@: int, ql: int, g2: int, sampler: Sampler) -> None:
circuit = QuantumCircuit(4)
circuit.add_TOFFOLI_gate(1, 2, 3)
circuit.add_CNOT_gate(1, 2)
circuit.add_TOFFOLI_gate(@, 2, 3)
circuit.add_CNOT_gate(Q, 2)

# bits3|HICIEEL/MED T EY NMUDSIEIC, EEFEY MCFIDETSRET
state = ComputationalBasisState(4, bits=int(f"0{q2}{ql}{q0}", 2))
circuit = state.circuit + circuit

counts = sampler(circuit, 1000)
result = defaultdict(int)
for k, v in counts.items():
result[k >> 2] += v # TR EYRNZETT. FALUREZLESFLET
print(f"{q0} + {q1} + {g2} = {dict(result)}")

¥MEREEMEFZRITEIET, FROMTORUVENKRIRTE XY, BN H B IEEE
LTHTLES W,

BEIC, YT 2L —FPREREHNSIERLIzSamplerzt ] DEZ TADLDEAEDLEERT
eHlic, =T VT BEEBEELTHET,
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def test_table_haddr(s: Sampler) —> None:
half_addr(0, 0, s)
half_addr(0, 1 s)
half_addr(1, s)
half_addr(1, 1 s)

def test_table_faddr
full_addr(0, 0,
full_addr(o,

full_addr(o,

full_addr(0

full_addr(1

(1

(1

(1

: Sampler) -> None:
s)
s)
S

0]

full _addr
full_addr
full_addr

- ~- ~- ~- ~- ~- ~-

- ~- ~- ~- -
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’
’
’
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YXalL—YTDOET
EENTEOT, FFRYI1L—F TRRLTHEL £ 3,

sim = AerSimulator() # >=z2L—%

backend = QiskitSamplingBackend(sim)

sampler = create_sampler_from_sampling_backend(backend)
test_table_haddr(sampler)

test_table_faddr(sampler)

0 + 0 = {0: 1000}
0 +1 = {1: 1000}
1+ 0 ={1: 1000}
1+ 1=4{2: 1000}
0 +0+0={0: 1000}
0+0+1={1: 1000}
0 +1+0={1: 1000}
0 +1+1={2: 1000}
1+0+0={1: 1000}
1+0+1={2: 1000}
1+1+0={2: 1000}
1+1+1={3: 1000}
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noise_sim = AerSimulator.from_backend(FakeVigo()) # FE#op /17X zHH L /==
backend = QiskitSamplingBackend(noise_sim)

sampler = create_sampler_from_sampling_backend(backend)
test_table_haddr(sampler)

test_table_faddr(sampler)

0 +0=42:5, 0: 988, 1: 7}

0 +1=140: 28, 3: 5, 1: 967}

1+ 0={0: 45, 1: 949, 3: 6}
1+1=4{0: 32, 1: 1, 3: 6, 2: 961}
0+0+0={1:5, 0: 982, 2: 13}
0+0+1={1: 957, 3: 18, 2: 1, 0: 24}
0+1+0=+42:1, 3: 11, 0: 24, 1: 964}
0+1+1=4{3:8, 1: 3, 0: 25, 2: 964}
1+0+0={0: 32, 2: 4, 3: 17, 1: 947}
1+0+1=4{2: 969, 1: 4, 0: 20, 3: 7}
1+1+0=4{1:5, 3: 4, 0: 35, 2: 956}
1+1+1=4{2: 23, 1: 28, 3: 946, 0: 3}

1T+ 1D &S RBEMBSEICEEDLES Y. AEHIEEIATLE>TVWEYT, TN TH, AEHY
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B, RYICEFHAEEDIBVTVWIZDOARUCEDIADVWELE UNFRBA, STENARHICE
FEEHETERITIN TV DN ZRIET icid, Fitzsimons-Kashefid 7700 k J )Lk EMFLE
UCEITH. CZTIHEEDLS., MEODKEIICHT ZUEBREOZELN., YT aL—FEE
BWCTELOEMZRT CEZHEITDHEZBNLULTEEEL &£ 5,
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o
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BFEY MZZEX TCHZEIEZ/ER L. EITREZFHATIE. I 2L —F EEETER
BEMMNERETEZET T,

72U, IBM QuantumOER 7 H oY M TlE. Y3 JORTETOEFEERINHZDT. &
FOEOMPLETEEZZFDEETIFEFITEEE A, IBM Quantum®d > = 71 KTl
BEENERTEZDT, TOEEFE->THERLWWHULREEA.

BN H 2 HIEBERICOREREMBEL TH TSIV,

Exercise 3

SEFE Y NOGHZEIRZEB L. ¥ aL—49TH YTV T % {ToTHTLIEE W,
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circuit = QuantumCircuit(5)
circuit.add_H_gate(0)
circuit.add_CNOT_gate(
circuit.add_CNOT_gate(
circuit.add_CNOT_gate(
circuit.add_CNOT_gate(

A W N -

0,
1'
2’
3,

sim = AerSimulator() # >=zL—%
backend = QiskitSamplingBackend(sim)
sampler = create_sampler_from_sampling_backend(backend)

counts = sampler(circuit, 1000)
print({bin(k): v for k, v in counts.items()})

{'ob0': 515, '@b11111': 485}

KW TOHE

FNTIIRREIC,. EBROEFHEMEFS>THAFEL LD, IBM QuantumdD 7 H o > ~IEER]
[CEFESNTWEEBWEYS, cBEO7ZHO Y MND M= &2 2E—L, UTOOI—KWAIC
BHIAALT, EITULTHEL & S

(=27 VIEERPUNCRABEUBWKSITEFELTLEEI W, U1 N TEREITL. BEDN—7
VEEMIELTBIEETEEXT, )

def prepare_real_device():
IBMQ.save_account(
"t # IBM Quantum®hk—2>FEANFET
overwrite=True,
)
provider = IBMQ.load_account()
backends = provider.backends()
print(backends)
backend_1lb = least_busy(provider.backends(simulator=False, operationa
print(backend_1b)
return backend_1b

ULTOd—RzEFTLT, EROEFHERZFE> T, FMEFT1+1Z25tELTHEL &£
S0 ZOI—RTIEFRHZEVWTWBH—NZEEMICHELTEXIN, Y3 INEFTINEF
TiIclE. LIESKIBEFSZ LBITNIEVWTRLWAE UnFEE A, ETIKREEIZIBM Quantum
DUVTTHANDET IV SO SHERTELT,

CO/—=hTYv IR ULESKESERLFRICLT, MEODERICBEODEL &£ 5,

device = prepare_real_device() # ZF#

backend = QiskitSamplingBackend(device)

sampler = create_sampler_from_sampling_backend(backend)
half_addr(1, 1, sampler) # 1 + 1Z5EL %9
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