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Problem

F, G convex functions, A matrix, b vector.

Problem :
min F(x) + G(x) such that Ax=0b (1)

X

Chambolle-Pock Algorithm is a splitting algorithm that solves (1) via
a minimax formulation

Xpi1 = prox,yG (Xn — ’Y(VF(X,,) + AT)/n)>
Yn+1 = Yn + 7 (A(ZX”‘H B X”) o b)

rewrite it z, = (xp, yn) and

Znt1 = TF.G.Ab(2n)
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Stochastic Setting

Problem :
min F(x) + G(x) such that Ax=0b (2)

with

F(x) = Ee(f(x,€)), G(x) = Ec(g(x,€)), A = Ec(A(€)), b = Ee(b(£))

where & random variable.

It means that f(-,&), g(-, &) are random functions, A(¢) random matrix,
b(&) random vector.
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Stochastic Chambolle-Pock

Assume that we know how to compute f(-,&), g(-, &), A(&), b(&) for every
¢ but we don't know how to compute F, G, A, b.

Stochastic Chambolle Pock :
Let (£,) i.i.d copies of &.

Zn11 = T £01).8(€011) AEnin) bl(Ensn) (Zn)

» Convergence rate?

» Applications?
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