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The Effect of Initial Conditions of a Four-species Cyclic Ecological Model

CHEN Ting, JIANG Luo-luo, YING Chong-yang

( Faculty of Science, Ningbo University, Ningbo 315211, China)

Abstract: A four-species cyclic Lotka-Volterra system on a two-dimensional square lattice is studied by Monte

Carlo simulation. The influence of initial condition is discussed in two cases. When the initial state is that the

sites of the square lattice are occupied by the four species with equal probability, the system exhibits a

discontinuous phase transition from a self-organizing poly-domain pattern state to a “defensive alliance”

absorbing state. On the other hand, when the initial state is that the sites of the square lattice are occupied by the

four species with unequal probability, the discontinuous phase transition changes into a continuous one. The

dynamical exponent is calculated to be 6 =0.40%0.03.
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