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Linear Time Algorithm for solving the Proving Equation
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Abstract. Let § denote a set of clauses of propositional logic, and m the total number of literals in S.
According to the Algebraic Proving Principle, a generalized Horn set S is unsatisfiable if and only if the
linear Homogeneous Proving Equation derived from S has a nonnegative integral solition. A general-
ized Horn set is an S that is satisfiable if there exists an unconstrained real solution to the 0, 1 integer
programming problem equivalent to the original satisfiability problem. The author proved the lemma
that if this relaxed problem has unconstrained real solution, then it has also [0, 1] solution. Hence this
relaxed problem is solvable in O(m) time. This leads us to an O(m) time algorithm for solving the
(Homogeneous) Proving Equation. It is also shown that there is a super class to the class of (hidden)

extended Horn sets given by Chandru and Hooker, whose satisfiability is still solvable in O(m) time.
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