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It is known that mathematical models placed on non-Euclidean graphs, e.g.
complex networks and nonamenable graphs, often exhibit novel phase transitions, which are never
observed in Euclidean systems. In order to unveil the relationship between the structure of networks

and phase transitions thereon, we investigated the following topics: (1) the statistical properties
of the critical phase for bond percolation (in tree), (2) the origin of the absence of the ordered

state for site percolation in hierarchical networks, (3) the characterization of the nonequilibrium

multiple phase transitions for the contact process (in tree and Farey graph), and (4) the effect of
the initial condition on the phase transitions of the infectious disease models in complex networks.
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