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mplify.VariableGenerator().array(“Binary”, len(a))
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® QA-BBO DREIFHR: S ST EINSTARS Amplify
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® Amplify-BBOpt TEX D 7LV X L

® Factorization Machine with Quadratic-
optimization Annealing (FMQA) !

© ADVANCED

# EXAMPLES

® Polynomial-Based Kernel with Quadratic-

optimization Annealing (Kernel-QA) 2

[1] Kitai, K., Guo, J., Ju, S., Tanaka, S., Tsuda, K., Shiomi, J., Tamura, R.
Phys. Rev. Res. 2, 013319 (2020).

[2] Y. Minamoto and Y. Sakamoto, arXiv:2501.04225 (2025).
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i (1/4): IS5V ORYOXRBBEE

AR

from amplify bbopt import blackbox, IntegerVariable

@blackbox
def bbfunc(x@: int = IntegerVariable(bounds=(2,
x1: int = IntegerVariable(bounds=(5,
x2: int = IntegerVariable(bounds=(0,
x3: int = IntegerVariable(bounds=(1,
x4: int = IntegerVariable(bounds=(1,
s = MixingSimulator(x@, x1, x2, x3, x4)
c_std = s.simulate(duration=500)
s.plot_evolution()
print(f"{c_std=:.3f}")
return c_std
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from amplify import AmplifyAEClient BE (S A8 (10,10 500 52)
from datetime import timedelta

ASEDFHIE
SR 5N S A—FICEI R T.
—ERMEHS =0 L —> 3> % E

@ FhIZRALHRT %2

e A =Y) I

# YIWN=D347> Nz Amplify AE (GERTE
client = AmplifyAEClient()
client.token = “XXXXXXOXXXXXXXXXXX” API h—%> e

ORERE g

client.parameters.time limit ms = timedelta(milliseconds=2000)

® Fujitsu DA
® FujitsuDA4Client() @ EF/ILBRICEDE
@ FEFT—HICEDSE
e TOSHIBA SQBM+ BEA D RS ’
ETI)LEE =R
® ToshibaSQBM2Client() (FiB1k) -

® D-Wave Systems
® DWaveSamplerClient()
® LeapHybridSamplerClient()
® LeapHybridCQMSamplerClient()
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from amplify bbopt import Optimizer, FMTrainer, Dataset B (54— (10,11, 10751)

ADED T

525Nzt NS A—FCED RFHT,
*/4 — RS = 1 L —2 3 L E
optimizer = Optimizer(blackbox = bbfunc, @ TR ALDRT &

trainer = FMTrainer(), > L2l =g

client = client,
b
tralnlng_data = Dataset(x 1nl1tT; —EREORES S 1L —3 3 EORENT

OIRERE ¢
# (x_init, y_init): {IEBZBT—4 -
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optimizer.optimize(num_iterations=20) @ EF/ILBRICEDE
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