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In this research, we developed a highly versatile perfect sampling algorithm

using SAT/SMT solvers. Perfect sampling is a method drawing samples from the stationary
distribution of a Markov chain exactly. The coupling from the Past (CFTP) method is known as one of
the representative method of perfect sampling. Perfect sampling is mathematically interesting
because it provides a framework for simulating an infinite-time Markov chain in finite time. In this

research, we proposed an algorithm to automatically extract formulas to be solved by SAT/SMT
solvers for Markov chain models described by stochastic Petri nets or generalized stochastic Petri
nets, and generate samples that exactly follow the stationary distribution. Furthermore, we also
proposed a method to enhance the computational time, which is a weakness of conventional perfect
sampling algorithms, and achieved a speedup of nearly 10,000 times in practice.
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