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Challenge of Passing Mathematics Entrance Exam with Computer Algebra
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Abstract

Today’s increasing interest in big data is backed by an aspiration for better ways of
analyzing data to create new value. This creation of value with new knowledge gained
through efficient data analysis is a source of renewed interest in component technologies
of artificial intelligence (AI), such as natural language processing, image recognition
and machine learning. While the intelligent tasks to advance Al continue to grow, big
data is insufficient for some of them. In order to process data correctly even in cases
where there is only a small volume of data available, new logic needs to be integrated
into the existing Al technology. As an attempt to achieve this, there is a project to
develop Al that is capable of automatically solving university entrance exam problems
given in natural language, with a goal to achieve a level that exceeds the threshold
required for admission to the University of Tokyo (Todai); thus the project is named
“Todai Robot Project - Can a Robot Pass the University of Tokyo Entrance Exam?”
Having long engaged in researching computer algebra and quantifier elimination (QE),
powerful tools that can be applied to solve mathematics problems of entrance exams,
Fuyjitsu Laboratories is taking part in the project’s math team. This paper outlines an
automatic solution scheme that deals with a university entrance exam in mathematics,
and then it explains the technical challenges thereof. It also describes evaluations of
the current system in terms of solving problems using real and mock exams.
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