(B A #® 8% # W F4a215) (2023

ffﬁ“ﬂ“

An Application Study of Quantum Computers to Optimization of Production Planning
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Abstract

Quantum computers are attracting great attention as computers in the next generation. Nippon
Steel Corporation is considering applying quantum computers to optimize logistics and production
planning, and to conduct quantum chemical calculations. This article introduces an optimization
of logistics and production planning, as an example of problems that classical computers cannot
solve. A simplified problem is derived and solved with a quantum annealing machine by D-wave
and gate-based quantum computers by IBM. Today’s quantum hardware involves constraints on
the number of qubits and influence of noise, which limits the scale of the problem reached by
quantum hardware by themselves. We adopted methods where quantum hardware was combined
with classical computers and confirmed that optimal solutions are obtained.
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