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    The thesis consists of five chapters. 
    In the first chapter, the background of growth model of complex network and the aims of this study are presented. The 
aims of this study are 1) construction of a general growth model of complex network based on effect of coagulation and 
non-linear preferential attachment, and 2) application of the model to real network. 
    In the second chapter, a growth model of complex network considering creation, annihilation and coagulation of nodes 
with preferential attachment is introduced. This model includes existing growth models and realizes statistical properties of 
such models under specific parameter sets. The master equation of the model is introduced and solved theoretically and 
numerically.  
    In the third chapter, statistical properties of the model with non-linear preferential attachment are shown. Especially, if 
the exponent of preferential attachment is larger than 1, a gel node that gathers almost all links emerges, which is similar to 
phenomenon known as sol-gel transition. Based on coagulation studies, by calculating partial moment from the master 
equation, the power law exponent at the transition point is derived. 
    In the fourth chapter, the model is applied to a real network. In this thesis, the business relationship network among 
Japanese firms is considered as a real network and analyzed precisely. The growth model realizes statistical properties of the 
real network under a specific parameter set. The network structure between 2 links is shown as further analysis of the 
network. By improving the model, this structure is also realized. 
    The fifth chapter summarizes the thesis and discussions for future research and development are presented. 
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