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It is shown that a new model of a walk on one dimensional lattice, as an
analogue of the quantum walk, over the max-plus algebra. In this model, we clarified the conserved
quantities and limit distributions. We also clarified the orthogonality and independence of
eigenvectors belonging to different eigenvalues belonging to different eigenvalues of a symmetric
matrix in max-plus algebras. Furthermore, we derived equations obtained by continuum limits and
ultra-discretization from the recurrence formula for correlated random walks. It was found that the
continuum equations can lead to wave equations, diffusion equations, and telegraph equations
depending on how the limits are taken. It was also found that the ultra-discrete equations can be
interpreted as traffic flow cellular automata that control traffic volume.
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