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Simulated Bifurcation Machine Equipped with Quantum-Inspired Algorithm to Instantly Solve Combinatorial
Optimization Problems
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Various social issues contain combinatorial optimization problems in which the optimal solution needs to be found from among a huge number
of alternatives. In this context, attention is being increasingly focused on quantum computers to instantly solve these difficult mathematical prob-
lems. Due to limitations on the size of problems that can be solved by existing quantum computers, however, demand has recently been growing for
practical solutions making effective use of conventional computers.

During the process of researching its proprietary quantum computer called the quantum bifurcation machine, the Toshiba Group developed the
Simulated Bifurcation Machine (SBM) equipped with the Simulated Bifurcation Algorithm (SB Algorithm) as a new algorithm for combinatorial opti-

mization problems. Experiments on an implementation of the SBM on cutting-edge parallel processors taking advantage of its high parallelizability

have confirmed that the SBM can solve large-scale combinatorial optimization problems at high speed.
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Approaches from Quantum Bifurcation Machine to SB Algorithm for
solution of combinatorial optimization problems
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