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SAT-Based Algorithm for Finding Cycles in a Boolean Network
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Abstract A cycle which is a steady state in Boolean network state transition is important in modeling
checking, genetic regulatory networks and reachability analysis. Obtaining all the cycles in Boolean network state
transition is a NP complete problem. In this paper, we proposes an algorithm for solving all the cycles which have
less than or equal to the assigned step length based on all-solution Boolean satisfiability (SAT) algorithm. By
extending the state transition function of a Boolean network and the property of cycles, this algorithm creates a
problem set in conjunctive normal form (CNF) and incorporates techniques such as conflict-driven clause learning
(CDCL), non-chronological backtracking, blocking clause and variable classification to decrease computational
complexity. Experiment result shows that this algorithm is efficient for solving the cycles. For large scale complex
network that is hard to get all the cycles, this algorithm delivers more practical value.
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