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Given a graph G and a positive integer k, the reduced kth power of G, denoted G(k), is the configuration space in which k

indistinguishable tokens are placed on the vertices of G, so that any vertex can hold up to k tokens. Two configurations

are adjacent if one can be transformed to the other by moving a single token along an edge to an adjacent vertex. The

reduced power G(k) is the transition graph of the master Markov chain for k identical and indistinguishable stochastic

automata with transition graph G. This talk will give an overview of propositions related to the structural properties of

reduced graph powers and, most significantly, present a construction of minimum cycle bases of G(k). The minimum cycle

basis construction yields conditions that ensure against violations of microscopic reversibility in biophysical applications,

such as Markov chain models of the stochastic gating of coupled ion channels. (Received September 20, 2015)
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