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Abstract: We deal with the equilibrium selection problem, which arises whenever a
controller wants to steer a population of individuals engaged in strategic interactions to a
desired collective behavior. A powerful mathematical method to describe a population
engaged in strategic interactions is by means of evolutionary game theory. The replicator
equation has emerged as an elective tool to study the evolution of the collective behavior
of the population. Hence, the equilibrium selection problem can be studied as a control
problem for the replicator equation, which is ultimately a nonlinear ordinary differential
equation. In the literature, this problem has been often tackled using open-loop strategies,
by designing the game is such a way that the desired equilibrium becomes globally
attractive. However, the applicability of open-loop strategies is limited by the need of
accurate a priori information on the game and by their scarce inherent robustness to
uncertainty and noise. To overcome these limitations, we propose a closed-loop strategy in
which we encapsulate an adaptive-gain control scheme within the replicator equation. For
most classes of games, we establish sufficient conditions to design a controller that
guarantees convergence of the replicator equation to the desired equilibrium, requiring
limited a-priori information on the game.
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