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Abstract Boolean satisfiability problem is one of the earliest proven NP complete problem. 1-in-3-SAT problem is an NP com-
plete subclass of Boolean satisfiability problem. The computational complexity of 1-in-3-SAT depends on the number of the varia-
bles and clauses in the formula. How to reduce the 1-in-3 formula to one with less variables or clauses is the key to improve the
efficiency of solving 1-in-3-SAT. Based on a new type of normal form— XCNF, this paper proposes a new algebraic logic reduction
method to reduce the number of variables and clauses in polynomial time. The main idea is as follows. First.the method trans-
forms the 1-in-3 formula into a XCNF formula, then tries to find out the X pure literal in the XCNF formula and assign the corre-
sponding Boolean variable in the 1-in-3 formula with X pure literal rule. At last,a reduced formula which has the same 1-in-3 sati-

sfiability with the original one can be obtained.
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