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Abstract: This paper investigates the convergence and divergence rates of the Caputo fractional difference logistic map of -th order nilpotent matrices. The dynamics of this discrete system are split into a single scalar fractional difference map of a recurrent eigenvalue  and  intertwined scalar maps of auxiliary parameters Analytical and computational results demonstrate that while the recurrent eigenvalue exhibits power-law convergence to a stable fixed point, the auxiliary parameters display exponential divergence when the system is chaotic and exponential convergence during stable regimes. This exponential behavior effectively suppresses the power-law convergence effects typically observed in scalar fractional maps. Furthermore, special phenomena such as finite-time divergence and intermittent bursting are analyzed across different parameter values. This analysis provides a comprehensive overview of the competitive interplay between distinct dynamical regimes in fractional maps of nilpotent matrices.
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