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Where a classical bit can either be a O and 1,
a quantum bit (qubit) is instead any possible
combination or '"superposition" of O and 1.
Not only can each qubit be Iin such
superposition state, but the system as a
whole can be in a superposition of every
combination of different states of all the
qubits. This is why a quantum computer
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could be SO Immensely powerful. Configurations
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community of users whose goal is
mainly to apply adiabatic quantum
optimization (AQO) to a diverse set of
computational problems in fields ranging
from materials and biological properties,
to machine learning, fault detection and
optimization. AQO mimics classical
simulated thermal annealing but uses
quantum superposition and tunneling
instead of thermal fluctuations in order
to reach a global minimum.
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Classical bit Qubit

If we have N qubits then there are
2" possible states in the superposition.
A gquantum computer with 30 qubits would
have a superposition of 1,073,741,824
states, and a quantum computer with 300
qubits would have roughly the same number
of states in superposition as the total number
of atoms in the known universe.

DW can solve only minimization problems
translated into  Ising Hamiltonian.

DW is a quantum annealer composed of
an array of superconductive qubits. The
algorithm that this computers uses to
solve problems is called adiabatic gquantum
optimization. AQO proceeds from an initial
Hamiltonian H, to a final Hamiltonian H,
whose  ground state encodes the solution
of the computational problem.

H(s1, $2,0.588) = 2 hisi + Zl.j Jiysis;  si€[-1,1]

Morover, DW's qubits are not fully linked. The
original Ising problem has to be recasted into
equivalent problems defined on a graph
compatible with annealer's architecture
(Chimera graph). Special tools are available
to map the problem on the Chimera graph.

The evolution IS controlled by
t€[0,7] through two monotonic functions
As) and  B(s), with s=% and T is the
annealing time (5us < T <2000us for DW2X).

S. N. Genin et al.,, arXiv:1901.04715(2019)
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DW The ground state spin configuration
has to be decoded in oder to obtain

c[ [ T c[[ T the solution of the original problem.
Then, to address the quality of
the results obtain by DW, a
comparison with other theoretical
methods (such as simulating

https://www.dwavesys.com

R. Y. Li al., npj Quantum Information(2018)
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bgm= dimod.BinaryQuadraticModel.from_qubo(Q,offset=0.0)
solver=DWaveSampler(endpoint="https://usci.qcc.isi.edu/
sapi', token="XXXXX', solver='DW2X)

__, taget_edgelist, target_adjacency = solver.structure _ o _ _
The size of the optimization problem and the parameter setting of

DW affect the probability of finding the correct solution within
a certain time. Therefore, a statistical analysis on the parameters
both when using minimization or quantum learning algorithms.
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