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B Lower Level Game

® Replicator dynamics
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m Upper Level Game
® Optimal Control Problem(OCP)
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B Equilibrium Analysis (Lower Level)

® Definition: The evolutionary equilibrium is the solution

of the game defined in (1), i.e., replicator dynamics.

® Unigueness of the equilibrium

Proved via Cauchy- Lipschitz theorem.

® Stability of the equilibrium

Proved via Lyapunov’s second method.
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B Equilibrium Analysis (Upper Level)
® Solving the upper-level differential game is equivalent
to solve K optimal control problems.
® The solution of OCP is further equivalent to maximize

Its corresponding Hamilton, defined as follows:
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Parameter Setting
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= Contributions
v We devise a two-layer dynamic game model consists of the lower-
level evolutionary game of the model owners and the upper-level
differential game of mobile device groups.
v The solutions of the proposed two-layer dynamic game are analyzed
theoretically and verified via numerical evaluations.
s Future work:
o Devise more realistic solution for the game, such as deep

reinforcement learning based method.
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