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In this study, we proposed a new efficient computation method for advanced
reasoning in artificial intelligence on a large-scale knowledge base such as a knowledge graph,
which is different from conventional theorem proving methods. More precisely, we developed a theory
for converting a knowledge base represented as a logic program into an algebraic representation in
tensor space, and computing deductive inference, default inference, and abduction using linear
algebra. Next we implemented the system and conducted experimental evaluations using both artificial

and real data. Furthermore, we developed optimization techniques for computational speed-up and
confirmed their effectiveness in experimental verification. The proposed method has the potential to
dramaégﬁally improve the scalability of symbolic reasoning through parallel algebraic computation
using s.
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