Game Theory and Cognitive Networks:
Application to Distributed Spectrum Sharing
Professor Luiz A. DaSilva
Trinity College Dublin
Wednesday, November 4th, 2009

Abstract:
In a cognitive network, radios adapt their parameters of operation to achieve end-toend or network objectives such as spectral or energy efficiency, reliability, or
throughput maximization. Opportunistic use of licensed spectrum and dynamic
spectrum sharing are some of the important applications of cognitive networks. Game
theory has been employed to analyze cooperation and coexistence in cognitive
networks. In this presentation, we will discuss concepts in cognitive networking and
the role of cooperative and non-cooperative game theory.
We will then introduce a game-theoretic model to analyze a wireless network in which
nodes seek to agree on a fair and efficient allocation of spectrum. In high interference
environments, the utility space of this game is non-convex, making certain optimal
frequency channel allocations unachievable with pure strategies. As the number of
available channels increases, the utility space approaches convexity, thereby making
optimal allocations achievable with pure strategies. By comparing and analyzing three
bargaining solutions, we determine that the Nash Bargaining Solution achieves the
best tradeoff between fairness and efficiency. Finally, we discuss a distributed
algorithm for spectrum sharing that achieves allocations reasonably close to the Nash
Bargaining Solution.
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