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Abstract This paper presents an exact algorithm which finds the minimum factored form of an incompletely specified
Boolean function. The problem is formulated as a Quantified Boolean Formula (QBF) and is solved by general-purpose QBF
solver. We also propose a novel graph structure, called an X-B tree, which implicitly enumerates binary trees. Using this graph
structure, the factoring problem is compactly transformed into a QBF and hence the size of solvable problems is extended.
Experimental results show that the proposed algorithm successfully finds the exact minimum solutions to the problems with
up to 12 literals.
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Procedure CorﬁputeSignature(T ree T)
S =ComputeSignatureRecursive(GetRootVertex(T))
return OmitLastBit(S )

end Procedure

Procedure =ComputeSignatureRecursive(Vertex V)
if V is a leaf node '
return "0”
end if _
S 1=ComputeSignatureRecursive(GetLeftChild(V))
S r=ComputeSignatureRecursive(GetRightChild(V))
ifS;,>Sg
return "1"+S  +Sp
else
return "1"+Sg+S 1
end if
end Procedure
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Procedure ExactFactor(f, d)
L=v| o
do
£=ConstructQBF(f, d, L)
ExecuteQBFSolver(£)
if £ is satisfiable
A=GetSatisfiableAssignment(£)
F=ConstructFactoredForm(A)
return F
end if
L=L+1
while true
end Procedure
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