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Long-time behaviour of a stochastic prey-predator model

which models the population dynamics of a prey-predator type. The stochastic processes Xt and Yt represent, respectively, the prey and the predator populations ... 
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Long-time behaviour of a stochastic prey-predator model Ryszard Rudnicki1 . We consider the following system of stochastic equations: dXt = σXt dWt + (αXt − βXt Yt − µXt2 ) dt dYt = ρYt dWt + (−γYt + δXt Yt − νYt2 ) dt, which models the population dynamics of a prey-predator type. The stochastic processes Xt and Yt represent, respectively, the prey and the predator populations and ρ, σ are the coefficients of the effects of environmental stochastic perturbations on the prey and on the predator population. We assume here that the random noise for both populations is correlated, which corresponds to the situation when the same factor (like an epidemic disease) influences both prey and predator populations. We analyse long-time behaviour of densities of the distributions of the solutions. We prove that the densities can coverge to an invariant density or can converge weakly to a singular measure. Our results have interesting ecological intepretation. For example a relatively large stochastic perturbation can cause the extinction of the population. Although the prey population converges to a stationary distribution, the predators can die out because the diffussion coeficient ρ is too large. Therefore the main difference between the deterministic and stochastic model is that large noise can also cause extinction. We also show that the prey population precisely controls the number of predators. 1
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