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Abstract

The computation of Nash equilibrium for asymmetric differential games and the analysis of its
properties are challenging problems in game theory. In this paper, a dynamic Cournot game model
with heterogeneous (asymmetric) costs is proposed. The open-loop, closed-loop and feedback Nash
equilibria are obtained using Pontryagin’s maximum principle and dynamic programming method
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respectively, and the limit properties of asymmetric Nash equilibria are emphatically analyzed.
When the heterogeneity is expressed by the linear term of the cost function, the limit property of
the Nash equilibrium is consistent with the symmetric case. In particular, the asymmetric feed-
back Nash equilibrium is still asymptotically stable, which violates the assertion of Fershtman and
Kamien. When the heterogeneity is expressed by the nonlinear term of the cost function, the ana-
lytic form of the feedback Nash equilibrium cannot be obtained by the dynamic programming
(value function) method. In this case, the influence of asymmetry on the limit property of equili-
brium is not clear. The theory of this paper breaks through the boundary of computation and
analysis of Nash equilibrium in classical differential games and broadens its application.
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