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Abstract: We characterize the asymptotic behavior of time-homogeneous doubly stochastic Markov 
chains. Our investigation revolves around understanding the dynamics of products of doubly sto-

chastic matrices, which in turn allows us to fully characterize three distinct behaviors: cyclicity, 
convergence towards a special equilibrium matrix, and divergence. Notably, we introduce a novel 
and comprehensive sufficient condition for the convergence of an infinite product of doubly stochas-

tic matrices.
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Universitat Autònoma de Barcelona

c©2026 by the author(s) under Creative Commons Attribution 4.0 License (CC BY-NC-ND 4.0).


	1. Introduction
	2. Preliminary
	3. Non-homogeneous Markov chains
	4. Homogeneous Markov chains
	4.1. Irreducible doubly stochastic matrices
	4.2. Cyclic and primitive doubly stochastic matrices
	4.3. The general case

	5. A probabilistic result
	Acknowledgements
	References



