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MATHEMATICAL ECOLOGY & EVOLUTION

Abstract:
The idea of Generating Functional (GF) was originally suggested by Martin, Siggia and 
Rose (1973). It is based on Path Integral and is widely referred in various research fields, 
mainly Quantum Mechanics. We applied the GF to Random Replicators model in order 
to consider the problem of stability and complexity in ecosystem. The Replicator model 
with random interacting species indicates that complexity tends to destabilize 
community dynamics (Gardner and Ashby (1970), May (1972)). The case under the 
detailed balance condition is discussed  in Equilibrium statistical mechanics, especially 
Replica method is applied to the system with disordered interactions. GF includes 
Replica method to analyze in the framework of  Non-equilibrium physics intrinsically 
without detailed balance, which is corresponding to general asymmetric interactions. In 
the seminar, we present a detailed discussion of GF method and its application to 
ecosystem using Random Replicators model (YY, Galla and Tokita, Phys. Rev. E 78, 
031924 (2008)).
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