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Algebraization of inference and satisfiability
in Propositional Logic
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Information Systems Laboratory, Toshiba Research and Development Center.

Abstract. By constructing a deductive module D, where addition corresponds to a kind of deduction, we
can prove that a set of hidden Horn clauses S is unsatisfiable if and only if the linear Proving Equation
derived from S has a nonnegative integral solution. This fact, named ’the Algebraic Proving Principle’,
is analogous to the Farkas’s theorem on linear inequality systems. In order to reveal the relation between
them, we have algebraized the interpretation and the satisfiability, as well as the deduction. Furthermore,
using discrete Farkas’s theorem, we have derived the weakest condition to S, named ’generalized Horn

condition’, under which the Algebraic Proving Principle still holds.
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