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摘要：

For noncooperative stochastic dynamic games, the Nash Certainty Equivalence (NCE), or Mean Field (MF), methodology (Huang, Caines, Malham\'e, 2003 CDC, 2007 TAC, etc) provides decentralized strategies which  asymptotically in population size generate Nash equilibria for masses of egoistic agents.

 

Egoists and Altruists:  An extension of this theory to populations of altruistic agents (defined with so-called social cost functions) and hence to mixed egoist-altruist populations has been carried out by Huang, Caines and Malham\'e (2010 CDC). The equilibria and the stability of the dynamic LQG game problems is considered for large populations of mixed agents for which  the cost for each minor agent is a convex combination of its own cost and the social cost of the population of minor agents, as measured by an ``egoism degree $\lambda$''. When applied to mixed populations where there is also a major agent (as in the theory developed by Huang (2010 SICOPT)), Mean Field stochastic control algorithms give rise to behaviours where (Kizilkale, Caines, 2011): (i) all agents systems are $L^2$ stable,(ii) all agents are in $\epsilon$-Nash equilibrium, (iii) if each minor agent in the system only considers the social cost,  the difference between the cost incurred for each minor agent and the (per head) social cost incurred by a centralized social cost minimizing controller tends to zero as the population  size goes to infinity, and (iv) there is a simple sensitivity function for the agent behaviours with respect to the egoism degree $\lambda$. Finally, (v) conjectures concerning the formation and stability of coalitions are derived.

 

Flocking Synthesis: In this model  of Cucker-Smale (C-S) type flocking the state of each individual agent consists of both its position and its controlled velocity, and all agents have similar stochastic dynamics. The agents are coupled via their nonlinear individual cost functions which are based on the C-S flocking algorithm in its original uncontrolled formulation. The MF continuum system of equations approximates this stochastic system of individual agents as the population size tends to infinity. The key result (Nourian, Caines, Malham\'e, 2011) is that C-S flocking behaviour may be obtained as a dynamic Nash equilibrium. After analyzing the case of linear cost coupling, we present the perturbed (i.e., linearized) equations of the nonlinear MF system and give conditions for non-Gaussian initial conditions to give rise to  $L^2$ stable trajectories with respect to the stationary Gaussian solutions.
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