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outline an example game appliationsSymmetri Strategy Improvement
1 Parity / Payo� / Simple Stohasti Games2 Why you should not listen to this talk3 Strategy improvement
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outline an example game appliationsAppliationsemptiness/aeptane gamesfor parity tree automatasynthesis & satis�ability hekingquantitative veri�ationeonomi games



outline an example game appliationsAppliations
who ares? it's fun!



intriguing fun deeitful sexy overview
Don't Listen!



intriguing fun deeitful sexy overviewIt's Intriguing
It looks so . . .simplebeautifulmuh like our typial playground . . .



intriguing fun deeitful sexy overviewObvious Fats and Open QuestionsObvious Fatssymmetri) in lass \ o-lasssingle �xed point of DPG an be guessed) in UP \ o-UP [Jurdzi�nski 98℄Open ProblemsP?RP / ZPP?pay-o� games: 2O(pn)?, 2o(n)?



intriguing fun deeitful sexy overviewIt's Fun
PropositionIt's fun to toy around with these strutures.ProofRather obvious and left to the reader.



intriguing fun deeitful sexy overviewIt's Deeitful� and not always rewarding �

You always think a PTIME solution is around the orner . . .



intriguing fun deeitful sexy overviewIt's Deeitful� and not always rewarding �

. . . but there is usually only another sign . . .



intriguing fun deeitful sexy overviewIt's Deeitful� and not always rewarding �

. . . and another . . .



intriguing fun deeitful sexy overviewSexy
1 simple setting2 de�es solutionpoket version of P vs. NP(=2 P ) muh harder)



intriguing fun deeitful sexy overviewWhat you shouldn't listen to
Strategy Improvementhek�optimise�hek the lassi approahwas long-time P hopefulwhy symmetry?why not?the approahannedotal evidene



CSI why symmetry? why not? SSI
Strategy Improvement
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CSI why symmetry? why not? SSIClassi Strategy Improvementapply loal improvements : max: min: random0.9
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CSI why symmetry? why not? SSIClassi Strategy Improvement�nd best response & evaluate : max: min: random0.9
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CSI why symmetry? why not? SSIClassi Strategy Improvementno loal improvent: done : max: min: random0.9
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CSI why symmetry? why not? SSICSI � failed hope
was long hoped to be tratablemany update poliies8 exponential lower bounds [Friedmann 11,. . . ℄� use stati update poliy9 PSPACE powerful [Fearnley+Savani 15℄



CSI why symmetry? why not? SSISYMMETRYßT9MMYSSymmetry and Complexity [Jurdzi�nski 98℄1 guess valuation2 verify) one value: UPsymmetry: UP\CoUPIterated Fixed Point [Emerson+Lei 86℄ parity gamessimilar treatmentbest performing algorithmOptimal Strategy Improvement [Shewe 08℄parity games, MPG mean partitionssome symmetryfab performane



CSI why symmetry? why not? SSIWhy not?
Naive symmetri strategy improvementQuestion: Why has SSI not been thoroughly studied?Answer: Anne Condon has proved it wrong [Condon 93℄1 Cunurrent Swith2 Alternating Best Response



CSI why symmetry? why not? SSIConurrent Swithstarting strategies : max: min: random0.9
0.4 1

0.5 034 14
34 14
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CSI why symmetry? why not? SSIConurrent Swithupdate evaluation : max: min: random0.9
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CSI why symmetry? why not? SSIConurrent Swithupdate evaluation : max: min: random0.9
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CSI why symmetry? why not? SSIConurrent Swithupdate strategy : max: min: random0.9
0.4 1
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CSI why symmetry? why not? SSIConurrent Swithupdate evaluation : max: min: random0.9
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CSI why symmetry? why not? SSIConurrent Swithupdate strategy (yle) : max: min: random0.9
0.4 1
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CSI why symmetry? why not? SSIAlternating Best Responsestrategy : max: min: random0.9
0.4 1
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CSI why symmetry? why not? SSIAlternating Best Responsebest response : max: min: random0.9
0.4 1
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CSI why symmetry? why not? SSIAlternating Best Responsestrategy : max: min: random0.9
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CSI why symmetry? why not? SSIAlternating Best Responsebest response : max: min: random0.9
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CSI why symmetry? why not? SSIAlternating Best Responsestrategy : max: min: random0.9
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CSI why symmetry? why not? SSIAlternating Best Responsebest response : max: min: random0.9
0.4 1

0.5 034 14
34 14

0:9 0:3750:375
0:5 0:375

0:53125



CSI why symmetry? why not? SSIAlternating Best Responsestrategy : max: min: random0.9
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CSI why symmetry? why not? SSIAlternating Best Responsebest response (yle) : max: min: random0.9
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CSI why symmetry? why not? SSI
Symmetri StrategyImprovement



CSI why symmetry? why not? SSISymmetri Strategy Improvementstarting strategies : max: min: random0.9
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CSI why symmetry? why not? SSISymmetri Strategy Improvementevaluate : max: min: random0.9
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CSI why symmetry? why not? SSISymmetri Strategy Improvementbest response : max: min: random0.9
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CSI why symmetry? why not? SSISymmetri Strategy Improvementbest response & improvement : max: min: random0.9
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CSI why symmetry? why not? SSISymmetri Strategy Improvementupdate (done) : max: min: random0.9
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CSI why symmetry? why not? SSISymmetri Strategy ImprovementCan SSI help overome problems of CSI?Question: How about single player examples? [Fearnley 10℄Answer: Easy (but no surprise there)Question: How about Friedmann's traps? [Friedmann 11,. . . ℄Answer: Yes but this doesn't imply there are no trapsQuestion: Less iterations on random games?Answer: Yes but probably not halfQuestion: Is SSI polynomial?Answer: Look at the weather! Isn't it lovely?



CSI why symmetry? why not? SSIFriedmann's Traps

 : 28t1 : 15t2 : 17t3 : 19t4 : 21t5 : 23t6 : 25

a1 : 16a2 : 18a3 : 20a4 : 22a5 : 24a6 : 26

d1 : 3
d2 : 7
d3 : 11

e1 : 4
e2 : 8
e3 : 12

f1 : 35
f2 : 39
f3 : 43

h1 : 36
h2 : 40
h3 : 44

g1 : 6
g2 : 10
g3 : 14

k1 : 33
k2 : 37

k3 : 41

r : 32

x : 1

s : 30rsrsrsrsrsrsrs
r s
r s
r s



CSI why symmetry? why not? SSIFriedmann's TrapsSwith Rule 1 2 3 4 5 6 7 8 9 10Cunningham 2 6 9 12 15 18 21 24 27 30CunninghamSubexp 1 1 1 1 1 1 1 1 1 1FearnleySubexp 4 7 11 13 17 21 25 29 33 37FriedmannSubexp 4 9 13 15 19 23 27 31 35 39RandomEdgeExpTest 1 2 2 2 2 2 2 2 2 2RandomFaetSubexp 1 2 7 9 11 13 15 17 19 21SwithAllBestExp 4 5 8 11 12 13 15 17 18 19SwithAllBestSubExp 5 7 9 11 13 15 17 19 21 23SwithAllSubExp 3 5 7 9 10 11 12 13 14 15SwithAllExp 3 4 6 8 10 11 12 14 16 18ZadehExp - 6 10 14 18 21 25 28 32 35ZadehSubexp 5 9 13 16 20 23 27 30 34 37



SYMMETRYßT9MMYSbeautifulgoogle `symmetry beauty' to �nd out how well this is researhed!naturalone of the �rst algorithmi ideas studiedfolklore: doesn't workmysterious omplexityde�es intratability proofsbut are there others?tempting future workunveil the seret
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