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Network Max-cut Optimization Algorithm Based on MZ
Modulator Ising Machine
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Abstract: To address the issue of exponential growth in computation time with problem size in traditional
enumeration algorithms for solving combinatorial optimization problems, a simulated Ising machine algorithm based
on Mach—Zehnder (MZ) modulators was proposed. The interference output characteristics of the MZ modulator were
modeled using a cosine function, and Gaussian random noise was introduced to simulate system noise, combined
with numerical iteration to simulate the system’s dynamic evolution. Experiments were conducted on max-cut
problems in regular, small-world, and random networks with 16 and 100 vertices. The results demonstrate that a
success rate of 100% is achieved for 16-vertex networks, while an 88% success rate is maintained for 100-vertex
random networks. In terms of computational efficiency, the Ising algorithm requires only 0.42 s for solving a 25-
vertex regular network, showing a significant advantage over the enumeration method (29.93 s). This study provides
an efficient solution for complex network optimization problems and offers theoretical references for the
experimental design of MZ modulator-based Ising machines.
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Fig.1 An example of max-cut problem
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Fig.2 Schematic diagram of solving max-cut problems by
Ising machine
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