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Consider the following evolution model, proposed in Bak and Sneppen (1993) by Bak and Sneppen.
Put N vertices on a circle, spaced evenly. Each vertex represents a certain species. We associate with
each vertex a random variable, representing the ‘state’ or ‘fitness’ of the species, with values in [0, 1].
The dynamics proceeds as follows. Every discrete time step, we choose the vertex with minimal fitness,
and assign to this vertex, and to its two neighbours, three new independent fitnesses with a uniform
distribution on [0, 1]. A conjecture of physicists, based on simulations, is that in the stationary regime, the
one-dimensional marginal distributions of the fitnesses converges, when N →∞, to a uniform distribution
on (pc, 1), for some pc ∼ 0.667.

Here we report a summary our results in Meester and Znamenski (2002b) and Meester and Znamenski
(2003) towards this conjecture. We define avalanches from thresholds q ∈ [0, 1], and define three critical
thresholds related to avalanche characteristics. We can prove that if these critical thresholds are the same
and equal to some pc, (we can only prove that two of them are the same) then the limit distribution is the
product of uniform distributions on (pc, 1). We will also give estimates of those critical thresholds.

In this report we also consider a discrete two-state Bak-Sneppen model and an extension of the Bak-
Sneppen model to a finite connected graph. We present our results from Meester and Znamenski (2002a)
and Meester and Znamenski (2002b) which says that the mean of the fitness in the stationary regime is
bounded away from 0 and 1, uniformly in the size of the system, thereby establishing the non-triviality of
the limit behaviour. The extended version covers the multi-dimentional Bak-Sneppen model as well as the
Bak-Sneppen model on a tree.
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