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Abstract: Entropy is an important concept in many branches of science. The aim of this paper is to
introduce mathematical models of Rényi entropy and exponential Rényi entropy on effect algebras with
the Riesz decomposition property. To this end, the concepts of partitions of an effect algebra, refinement
of partitions, the join of two partitions, and state functions on effect algebras with the Riesz decomposition
property are first presented. Then, Rényi entropy and exponential Rényi entropy of order q for a partition
are introduced. It is shown that these entropies are positive, decreasing with respect to g, and that finer
partitions possess larger entropy values. In addition, the concavity property of state functions for Rényi
entropy on effect algebras with the Riesz decomposition property is proved. Furthermore, Rényi condi-
tional entropy and exponential Rényi conditional entropy of order q of a partition with respect to another
partition are defined, and their ergodic properties are investigated. Finally, it is shown that the introduced
Rényi entropies are generalizations of Shannon entropy.
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