
 
Computationalcomplexity of NESH

1 Is NASHNPComplete

No every gamehas atleastoneNASH

2 is NASH FNP Complete sistaneeofproblemwhereforYeswerequire a solution
Probably no 2 ifNasifis FNp complete then NP co NP

Connlikely

Endof the lineproblem
Input directedymphwhereAvertex has in and out degree eh vertex s with

in degree 0 and outdegree1
Output vertex t s with in or outdegree 0

gyp yo
Problem thenymphis givenby

f returningallheiybonus inpolytime

Gcanbe explarge

Class PPAD
Problemsthatare reducable totheEocproblem inpolytime
NASHbelongstoit
Sperners lemma belongstoit
Brouwer's fixedpointproblembelongsto it
Borsuk Ulamproblem belongs t.it

NASH IS PPAD complete

Ls there is nopolynomialgeneralsolution



Other notions of equilibria
E Nash equilibria

S saSn mixedstrategyprofile in G PA n is ENashequilibrium

if ieP s eSi nits s i Milsf it_ Coo

Advantages canbeassignedvalue of
always exists

ourcomputationerror float64error

everyNE is surroundedby ENE
don'tcare aboutexactvalues

Disadvantages

ENEisnotapproximation ofNE
ahn EWEmightbefaraway fromNE

notreally efficiently computable

PTAS aly returning eapproximatesolution in time 01h8

FPTAS 11 in time Offelnd

Th
G PA a of 2 players withmeAnt IAalpayoffmatrices

havingentries in 0,1 we can compute E NE in timep login E
Correlated equilibria

In G PA n of a players thenprobability distribution p on A

p also HaEA Epm 1
siscorrelntedeqn.li mif

VieP fai aeAi aGeAYif9iia il plaia it afep.iuifaiia.itplaia i

Disadvantages

complicated definition

Assume thereis a trusted 3rdparty thatgivesrecommendationstoplayers whattoplay

p is publically
hurwn Ifplayer i is recommendedtoplayai othersstickwith a i

andhedoesn'twantto deviatefrom di then we p is CE



Advantages

always exists

sometimes better thanNE
computableinpolytime

Pup G PA n UNE corresponding CE

Dh s s Sn wedefinepubdist ps on A bysetting Psia silai

If S is NE then Ps is CE ifsilails0
Fix itP ai ai eAi
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itgfgea in il Psral
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