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Abstract

Diversity, or inhomogeneity, 1s ubiquitously present in biological systems as there are
no two 1dentical cells — not even 1n the same tissue of one organism, there are no two
completely 1dentical plants even if they reproduce by vegetative cloning and there are
probably not even two enzymes of the same chemical composition with 1dentical

transition rates (eg. [1]).

We chose prototype models of bifurcations where the bifurcation 1s induced by some
parameter. We couple many of them, all identical in structure but different in the

control parameter, to mimic the interaction of "real" biol
models, simple enough to be studied thoroughly. As tool

method of order parameter expansion [2-5] or solve a se

done 1n [6].
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Conclusions

Diversity can induce transitions from the disordered to the ordered state. In the present work the bifurcations are

approximated with the method of order parameter expansion, where the equations of motion are expanded around the
mean value of the dynamical variable and the varying parameter. The fixed points of the resulting equations are easily

calculated and critical values for the transitions can be derived as-long as they are small values. In ranges of larger
diversity the method fails to reproduce exact results such as the re-entrance into the zero-state. A second method to
calculate the steady state was used, with 1t the return to the zero-state 1s predicted qualitatively (1n example II).
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