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At first glance, there is no commonality among systems such as the Internet, the World Wide Web, neural
networks, ecosystems, and human relationships. However, the perspective of complex networks puts these large and
complex systems on the same footing. A complex network is a generic term for a system in which elements and
relationships among elements can be defined. For example, the Internet is composed of routers and their connections.
Extensive research in recent decades has uncovered that various complex systems share common structural properties
through the unifying perspective of networks. For example, scale-free property, in which the number of pairwise relations
each element has is power-distributed, and small-world property, in which any two elements in a network can be reached
in just a few steps, are representative of such properties. Other structural properties of real networks at different length
scales include fractality, community structure, clustering, and degree correlation. The network structure is also essential
when considering dynamics such as the spread of infectious diseases, the collapse of ecosystems, and the breakdown of
infrastructures. Our laboratory conducts mathematical and statistical physics research using mathematical models to answer
the following questions; How do these structural properties emerge; How do structural properties affect dynamics; How
do structural properties relate to each other? By comparing the results obtained from model studies with real networks, we
aim to gain a deeper understanding of nature and develop applied research.
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