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Abstract

In this paper, a cooperative predation model incorporating one prey species and two predator
species with fear effect is investigated. Firstly, algebraic methods are adopted to solve all equilib-
rium points, and the existence of these equilibria is verified via the existence theorem of polynomial
roots and limit analysis. Secondly, linearization techniques together with the Routh-Hurwitz crite-
rion are utilized to derive conditions for the asymptotic stability of equilibrium points of the ordi-
nary differential equation (ODE) system. Furthermore, Turing instability conditions for non-trivial
steady-state solutions of the corresponding partial differential equation (PDE) system are derived;
the existence of bifurcating non-trivial solution branches for the PDE model is proven based on
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bifurcation theorems. Finally, stability conditions of each equilibrium point under the ODE frame-
work and PDE framework are compared systematically.
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Table 2. Summary of equilibrium point stability conditions for ODEs and PDEs
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