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A strong limit theorem of the transition matrix of m-ordered Markov
chains indexed by a non-homogeneous tree
JING Shao-hua, LI Hui-yun, YANG Hui-ming
(College of Science, Hebei University of Technology, Tianjin 300401, China)

Abstract: Recently, the structural properties and limit properties of many complex systems
such as tree graphs or tree networks have become hot topics in research, especially in the field of
tree-index Markov chains. A large number of domestic and foreign scholars have obtained numerous
significant research results. Its limit properties has been extensively studied by scholars and applied
to many fields such as biodynamics and information theory. In this paper, a strong limit theorem of
the transition matrix of m-ordered Markov chains on non-homogeneous trees for generalized gambling
system is studied. Firstly the definition of the m-ordered Markov chains on non-homogeneous trees
and the concept of sample divergence are given. Then by constructing nonnegative martingales, a
strong limit theorem of the transition matrix of m-ordered Markov chains on non-homogeneous trees
for generalized gambling system is established.

Keywords: strong limit theorem; martingale; non-homogeneous tree; Markov chains; sample
divergence
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