
 
Proof of minimax
wewantto use LP to compute WorstCaseOptimalstrategy

ExitA x xm 20 MAXpix whichisnotlinear
Let X be fixed here itmustbefixedtomakeproblem linear
Weconstant UPthatcomputes pix

Becausewehavejustone
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objfunction MAX x
D finds xes thatmaximizes Bex
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Constraints 1 0 Mix to Laanalogously for xandWsoofNy
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P Variables yo y Actually PandD aredual
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NE in bimatrixgames

I C Generalnamefor2playergames
forexample Prisoner's dilemma

By bruteforce
An A m3 Az A n lace me not
S GaSc f S Xi s fi x set
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Bestresponse condition

Forany normalformgames GIPAn of n players IS Is su es tie P
S is bestresponse to s i Vaie supportsi

ai isbestresponseI fait
Ai sitailsof

h
Assume HaieSuppsi a is bestresponse to s i
Wanttoshow that si is bestresponse t s i
let siesi

ifeng.geupspisiitdigjg.gi
hilsii itggrs diesisit

becauseHaiesupport I
thereforeSi is bestresponse

Let s be a bestresponse tr s i Suppose I atesuppsi thatisnotbestresponge

D sieSi UiIsiS i uitai s i
Si is bestresponse F ai esuppsi Unfailsi unfai s i

if there is betterutility there alsomustbebetteraction ai
Let s bestrategy corresponding to si butwhereeverinsteadof ai we
play ai 2 Butthen there is a better strategy than si sit
sitgives me betterutility uifsta.fsuspipfgl.uilaiis_il a.Esuspipfyil.uifailst

becauseofbetteraction inSt
Therefore si isnotthebestresponse D



x is bestresponse to y tieAn X 0 Miy Max finnyhead
iesupp.si fsdzufhis.hn

y is bestresponse to x HieAz y 0 fut x Max fax head

Abimntrixgame is nongenerate if for tstrategywithsupportofsizeththere 7she
purebestresponses

Let I eAn and JeAz beoursupports
Is there NE xy with suppx I andsupply J
to decide it suffices to solve system of linear equations
Variables Xi ie I y jed un s intotal 1IltDl 2 vars
Equalities Ex s f f y oh Fie I filing U tie NTit V

C intotal111131 2 ennalitice

If Aml is a solution with xy20 and aMAX Ing heAn
VMIN INTax heAz

Then fly is NE By bestresponsecon

Bruteforce algorithm

Input Bimatrixgame G non degenerate

Output AllNE
Go overall I cAnJean given I and I solvethesystemof EQ
possibly return NE

If Gis non degenerate then it snffies tocheck Il 151
L if lay isNE with supply e supp ill

contendiction with nondegenerategames Ihavemore responsesto x then Isupply
I so if men then we need 84 steps 2 whichisterrible butin P



Polyhedron P p hyperplane

FACEof P is Pn It where P is containedin a halfspree
determinedby P H

IN
op
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It emptysetcanbefacetoo

faceof dim O vertex

A edge

dn facet

P is SIMPLE if Avertex is in ed facets

FI is simple everyvertex is on three sides


