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elntroduce non-cooperative game notions that are potentially useful in wireless
networking:

1. Non-atomic games
Wardrop equilibrium,

Potential games for infinite player set
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Replicator dynamics
Discrete Potential games, Convergence
Constrained games

Correlated equilibrium
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S-modular games
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1 Non-atomic games

Network: a graph G = (V,C) where
el is a set of nodes

e/, a class of directed links

K classes of traffic.
eClass i has a set P; of paths, and traffic demand of &3.

eLink cost: f;(y;), strictly monotone increasing in the link flow y;
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eStrategies: the amount n&ms of traffic of class ¢ is sent over path p.

eLink traffic: y; = MU?& %%H%v where d;, = 1 if [ is on the path p.

eFlow constraints: for each class 1, MU@me u&m& = o,
olet 75" =1if pe P(i') and i = ', and 0 otherwize.

eMatrix form of flow constraints T'Tx = ¢.
I'"" has K rows and 7 columns, where 7 = > | P(4)].

x is a column vector (size 7). The first P(1) elements correspond to the flow over
the pathrs of class 1, etc.
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eObjective:

min A(x) where A(x) : =5 MU yrfi(y) D:= total demand. (1)

xT

s.t. (i) flow conservation, (ii) non-negative flows, (iii) ¥ in terms of z.
eDefine NAS = Q_@Dv\mﬁms_ i.e., class k marginal cost of p, p € IT(F).
=[tM e 2 4T is the gradient vector of the function $A.

eCharacterization of optimal solution through complementarity:
x optimal iff there exist K Lagrange multipliers a such that

[t(x) —Tal-x = 0, (2)
t(x) —Ta > 0, (3)
I'x—¢ = 0, (4)

x > 0. (5)
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eAlternative characterisation: Variational inequalities

X is an optimal solution iff

t(x)- (x—x) > 0, forallx
such that T'x = ¢ and x > 0.
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eNon-atomic setting: large number of
eEach player has a negligible influence

ex is a Wardrop equilibrium if each pla
ﬂ%ﬂvﬂxv := cost of path p for class k£ u

oA type k user chooses a path p that s

ﬂ%& (x) = n
J4S

Thus x is a Wardrop equilibrium if
T (x) >

T (x)

/m:g the flow constraintns hold (consery




















































