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I. Deterministic Version
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Finding a Nash-equilibrium

problemformulation

theNash-functionassociatedwith a game

max-infpointsandNashequilibriumpoints

remarksaboutcomputationalschemes
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Agent'sProblem
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Mathematical Model
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The Nash-function
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Equilibrium and max-inf points
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Existenceof NashEquilibrium
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Stability of NashEquilibrium

?

@
BADC

E

FHG

I

J

K

L

I

@
A

I

C

ANM

I

FPO

L

I

@

E

I

C

ANM

I

F

stabilityof NashEquilibirum= stabilityof
argmax-infof Nash-function

T

�

� & �

T

�

U

�

� lopsidedconvergenceof
Nash-functions

T

.
lopsidedconvergenceof Nash-fcns

T

convergenceof argmax-infpoints!

lopsidedconvergenceof bivariatefunctions

is relatedto epi-convergence.of(univariate)functions

INRIA, March2003– p.10/22



AugmentedNash-function
PL-homotopy methods,low dimensional
optimization-basedmethodvia augmentation
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Iterations
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II. StochasticEnvir onment
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Existence,Algorithms

non-cooperativeanduncertainenvironment

theagents'optimizationproblems

information�o w & non-anticipativity

disintegrationof the`stochastic'problem

Nash-fcnsassociatedwith astochasticgame

remarksaboutexistence,computational
procedures
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Formulation
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Agent'sProblem
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Note: distributionof doesn't dependon

but thedistributionof thestateof thesystemdoes
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Agent'sProblem
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StochasticOptimization
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`Removing' non-anticipativity:
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DISINTEGRATION
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Progressivehedgingalgorithm
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Disintegratedequilibirum:
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Existenceand Algorithm(s)
Existence:

de�ne Nash-functionsfor disintegratedproblems
(=> existence)
andusestabilityof Nashequilibriumw.r.t.
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Solution Procedure:
overall strategy of theProgressiveHedging
algorithmto obtainconvergenceof the
(non-anticipativity) multipliers y

� .
in Step1 of PHa,iterateonAugmented
Nash-functionto obtainargmax-infpoint.
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