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In [1]: from syney import =

In [6]: Dagger(Qubit(’0"))=H{0)=0ubhit (*0") from symey.physics.quantum import =
from sympy.physics.quantum.qubit import *
Out [5]: (U|H:}K]} from sympy.physics.guantum.zate import *

init_printing() # ~NZ R ITHFEECKRT SAH

In [6]: agapply(Dagger (Qubit (07 ))=H{0)=0ubit (07 ) ). evalf
In [2]: # PET—ATRAT— A
Out[B]: 0.707106781186548 H(O) = CGateSCOH{1D) = HID) = Qubit(*00")

Out [2]: HyCo(H, YHp00)

— =4E =~ 4
® 79‘7_"’77\ FCTESNSHFHE — In [3]: | result = qapely (H(D) * CoateS(D,H(1)) = H(D) * Qubit(D0°)) # 2 AsEfr

simplify(result)

W3l 4/2j00) + 200y — /2101) + 201} + /2110y — /2]11)
4

In [4]: o0 _measured = measure partial(result,(0,)) & -8/
pl = gl_measured (0101 ] eval () # 0@ /0r@aEsE
pl = al_measured (1101 ) eval £ () & o/ i
pl-pl ¥ &FrFE

Out[41: 0.707106781186547
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® NISQ : J. Preskill, “Quantum computing in the NISQ era and beyond,” Quantum,
2018.
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[1] V. HavliCek et al., “Supervised learning with quantum-enhanced feature spaces,” Nature, vol. 567, no. 7747, pp. 209-212, 2019.
[2] K. Mitarai et al., “Quantum Circuit Learning,” Phys. Rev. A, vol. 98, no. 032309, 2018.
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[1] V. HavliCek et al., “Supervised learning with quantum-enhanced feature spaces,” Nature, vol. 567, no. 7747, pp. 209-212, 2019.
[2] K. Mitarai et al., “Quantum Circuit Learning,” Phys. Rev. A, vol. 98, no. 032309, 2018.
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V. HavliCek et al., “Supervised learning with quantum-enhanced feature spaces,” Nature, vol. 567, no. 7747, pp. 209-212, 2019.
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[1] V. HavliCek et al., “Supervised learning with quantum-enhanced feature spaces,” Nature, vol. 567, no. 7747, pp. 209-212, 2019.
[2] K. Mitarai et al., “Quantum Circuit Learning,” Phys. Rev. A, vol. 98, no. 032309, 2018.
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3. EFEY MYNCHITHDRSHDERHZOMFE<Z>ZETA X ZETH=FEIE
4. HAFME<Z>%Z& M S HDEEE(sigmoid’R &) TER U I EEDLFHHEY

B ZHoDminN
1. FBRAANT—Fx_trainlCH U T LEEHERNEBEZRITL, FilliEyEES3
2. Ef#5—Ay train&FREYyOOXLZHE
3. ORALZRIMETDELS, I\SA—F0&EMH
4. 2 TCOFBERFT—4ST1.-3.Z21EDiRY.
Neural Network EDiEL) : BRZEWEIRE Y. ForwardBEZMEEEITL C5Hm
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[4] Tameem Albash and Daniel A. Lidar, “Adiabatic quantum computation” Rev. Mod. Phys. 90, 015002 (2018)
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QUBO (Quadratic Unconstrained Binary Optimization
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$ pip install pyqubo

import pyqubo as pyq
import numpy as np

v,n=10,3
E= [[0, 1]! [L E]! [3- 1]! [21 3]]

#ATEHDOEMA
x = pyq.Array.create("x", shape=(V, n), vartype="BINARY")

# BB g

H = sum(x[u, c]*x[v, ¢] for ¢ in range(n) for u, v in E)

#REFBREIZST L —ZANT—E(EE

A = pyq.Placeholder("A")

#NF I T HDIEN

H += A*pyq.Constraint{sum((np.sum(x[v, :]) - 1)**2 for v in range(V)), "onehot")
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$ pip install openijij

import openijij as oj

N - —_ # QUBOZ/X1)b
’r“/./b :ET)I/'QUBO mobdeI=H.compiIe()d | bo(feed_dicto{"A" 11)
gqubo, constant = model.to_qubo(feed_dict={"A":
ZfET-6HMDOSS
D-W aveé‘— 1§5 H# CRICAVA—TT—XR # OpendJij @ Simulated Quantum annealing THE<

sampler = 0j.SQASampler()
response = sampler.sample_qubo(qubo)

. ) + . print(response)
Simulated Annea“ng ('J:E%ﬁl,;i) [01[0] x[OI[1] x[O][2] x[1 ][0T x[11[11 x[1][2] ... x[9][2]

. . X X X X X X e X nergy num_oc.
Simulated Quantum Annealing o0 o 1 o 00 80 energy ntm-oc
(%%7:_|)~/7® ['BINARY', 1 rows, 1 samples, 30 variables]
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