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A graph is one of the most natural data structures for representing
structured data. For instance, a chemical compound is represented as a graph, where each vertex
corresponds to an atom, each edge corresponds to a bond between two atoms therein, and the label of
the vertex corresponds to an atom type. Recently, the topic of graph mining has become of great
gnterest because knowledge discovery from structured data can be applied to various real-world

atasets.

In this work, we proposed the following three algorithms by representing chemical molecules as
labeled graphs: (1) an algorithm for enumerating a complete set of labeled graphs efficiently each
of which output in 13 microseconds in average, (2) an algorithm for searching labeled graphs of
which g is a supergraph, when given a set of labeled graphs G and a query graph g, and (3) an
algorithm for learning the relationship between labeled graphs and their properties and for
forecasting a property of a new labeled graph.
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