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Problem Formulation Pontryagin’s Principle

Base Problem Formulation
ﬁEFa+BuaEFO/ \QF (1 —wa)Fo+ Fap)

t
E minimize: {(x(t),u(t)) dt
to
BEF6+5(1_“G)EF<\ /Fb(waF +Fap) subject to:  x(t) = f(x(t),u(t)); x(to) =x0, x(tr) = Xxs
u € Ulto, T]1 2 {u € Clto, TI™ : u(t) € U, to < t < t;}
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Fig. 1: System Dynamics (Fluid Model)N

nlinear l necessary condition

E@),F, (t),F,(¢),F,,(t) : fractions of nodes Dynamic

Extremely powerful result:
[ :encounter rate

I (f)e argmin {H (x*(t),v,/lg A):vel)

1,(t) : probability that a full node transmits file a
o (t) - probability that a single node transmits file a

Goal: properly choose (i (f),0 (¢)) in [0,1]2 over [0,T] to Question: closed-form?

maximize the reward function at time T- structural properties?
R(ua ’a)a) = WaEl (T) T WbE) (T) T WabElb (T)

Structural Results
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» Generalize to multiple files network.
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