The Nash equilibrium is the optimal mixed strategy solution to a two person zero sum game based on linear programming

By Peter Lohmander Version 2003-06-26
(This document is a part of a presentation by Peter Lohmander at EURO/Informs, Military Operations Research III, Istanbul, 2003.)
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The linear programming solution

LP of A:
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Assumptions:
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These equations determine E and 
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LP of B:
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These equations determine E and 
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The Nash mixed strategy equilibrium solution:
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This can be rewritten as:
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Nash conditions of A:
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In Nash equilibrium:
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(This is also the result from the LP solution.)

Nash conditions of B:
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In Nash equilibrium:
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(This is also the result from the LP solution.)

Observations:

The Nash equilibrium and the LP solution are the same.

This is remarkable since the ideas and principles are quite different:

The Nash solution is derived from the condition that no player would benefit from selecting other probabilities (different from the Nash solution).

The LP solution is derived from the condition that no player can get a worse outcome irrespective of what the opponent does.

Optimal response if the opponent does not play according to Nash (or LP):

A does not benefit from changing the probabilities (controlled by A) in case B plays according to the Nash solution.

In case B selects probabilities different from the Nash solution, A benefits from deviation from the Nash solution.

Case 1. 
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Case 2. 
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 Then A should decrease 
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Of course, B benefits from moving from the Nash (or LP) solution if A does not play according to the Nash (or LP) solution.

Case 3. 
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 Then B should decrease 
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Case 4. 
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 Then B should increase
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