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Detection for Large Graphs

Hideki NAGAYAT, Kaoru KATAYAMAT, and Hiroshi ISHIKAWATf

T Tokyo Metropolitan Uinversity,Electronics and Information Engineering Minamiosawa 1-1, Hachiojishi,
Tokyo, 192-0397 Japan
11 Tokyo Metropolitan University,System Design Minamiosawa 1-1, Hachiojishi, Tokyo, 192-0397 Japan

E-mail: fmirai_n@hotmail.com, Tt{katayama,ishikawa}@eei.metro-u.ac.jp

Abstract It is often necessary to solve the subgraph isomorphism problem in various application such as feature
extraction from pictures, retrieval for a chemical formula. This problem is NP-complete and require large compu-
tation cost to solve it. It is effective to reduce graphs that do not include a subgraph. There is a relation which is
known as Cauchy’s Interlace theorem between a symmetric matrix and its principal submatrix. We use eigenvalues
of adjacency matrix and the matrix using incidence matrix. According to this theorem we can find graphs which
are not included in. We use these facts for efficient subgraph isomorphism detection and evaluate our proposed
method. We also propose how to express labeled graphs as matrices and how to reduce the size of the matrix for
the efficient computation.
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