
Shape of Ecosystems
-Universal hierarchy and regime change

Taksu Cheon

Kochi University of Technology, Tosa Yamada, Kochi 782-8502, Japan

Abstract

ij~Am!liifln=t ~ Tv \t:: r{*~ii{t:~p r- j) = l~t':;t /V7 '7 JJl£A*J O)JJ::A{t:7J",t) =- t.tbn, :'t.

~* 1= -~5tl¥Jt.t%~!f.f't'£O)rp~1HH=@ffl ~ nt:: o fjiJ ~ L- -c, ~~l¥J 1:::°:7 ~ '/ PT~jHPtj§\ r~~t±~

1=:}3~t0 i;O)f~:(±O)fft~ ~ f*iffIJ~1fiO) !7"-1-r ~ ) ~,§fft~ =1!f*0))Z~2.1!f0)1f~1= J: 0 *JJ::{t: 0)

3 -'J7J" ib 0 0

A theory of Lotka-Volterra system with evolutionarily variable parameters is formulated.

It is derived from a game-theoretic two-timescale replicator dynamics. In the model,

certain parameters in multi-dimensional Lotka-Volterra nonlinear differential equation

system are treated as quenched (or adiabatic) variables, whose motion is determined by

the potential surface constructed from the stable fixed point solution of the

Lotka-Volterra equation itself. The model is successfully applied to several problems of

understanding generic features of ecosystems. They include universal pyramidal

hierarchy in ecology [1], social dynamics of class disparity and regime change [2], and

the "vindication of bosses" -- the role of apex predator for warring species [3].

Up-to-date reference materials can be found in [4].
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