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We have been studying a method for solving the LWE problem, which is known
as a combinatorial optimization problem derived from machine learning, using a quantum-classical
hybrid system. First, we developed a classical algorithm to convert an LWE problem into a set of
maximum independent set problems. We implemented this classical algorithm on a classical computer
and demonstrated that the number of qubits required to solve a 40-dimensional LWE challenge problem
on a quantum annealing machine is approximately 40,000. Next, we improved the classical algorithm
and developed a quantum-classical hybrid algorithm to solve the LWE problem on a gate-type quantum
computer.
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