Outline and Formulas

The Language: Density matrix for both classical objects and quantum objects.
For classical system: the equivalence between density matrix and probability
distribution.

Brief Review of Classical Game Theory, which is defined as
e — <N,S,Gé {Gi}> (1)
Payoff of player ¢ is determined by
Ei(sl,-~,sN):Gi(sl,---,sN) (2)

Nash Equilibrium, the goal of Game Theory, also called the solution of a game,
is defined as péq x pé\g as
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Hilbert space of object states and Hilbert space of Operator, the inner product
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Manipulative definition and abstract definition.
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E' (p2g) = E'(Tr' (p2,) p') , Vi, ¥p' (6)

Another way from Classical Game to Quantum Game, the probability distribution
over the whole pure strategy space.
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where S = ‘81,82, o -,3N>.



e Examples

First example, the Prisoner’s Dilemma.
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Second example, we choose Hawk-Dove, a two-pure-NE game,
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Third example, Penny Flipping Game,
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Manipulative Definition of Penny Flipping Game
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Manipulative Definition of Spin Rotating Game
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The abstract definition of Spin Rotating Game,
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