Aim Aim

We deal with the related singular perturbation problem, namely with the asymptotics as ε → 0. Our specific aim is to

The model

The controlled dynamics with a slow and a fast variable is given by ẋ = f (x, y , α) ε ẏ = g (x, y , α)

(CD ε )
where both the state variables x and y lies in R N α is measurable bounded control taking values in a compact subset A of R M

The model

The controlled dynamics with a slow and a fast variable is given by ẋ = f (x, y , α) ε ẏ = g (x, y , α)

(CD ε )
where both the state variables x and y lies in R N α is measurable bounded control taking values in a compact subset A of R M f , g : R N × R N × A satisfy the usual conditions in order to have, for any initial datum (x 0 , y 0 ) and control α unique solution (x(t; x 0 , y 0 , α), y (t; x 0 , y 0 , α)) to (CD ε )

The model

The controlled dynamics with a slow and a fast variable is given by

ẋ = f (x, y , α) ε ẏ = g (x, y , α) (CD ε )
where both the state variables x and y lies in R N α is measurable bounded control taking values in a compact subset A of R M f , g : R N × R N × A satisfy the usual conditions in order to have, for any initial datum (x 0 , y 0 ) and control α unique solution (x(t; x 0 , y 0 , α), y (t; x 0 , y 0 , α)) to (CD ε )

f and g are bounded.

We also consider

We also consider an uniformly continuous running cost ℓ : R N × R N × A → R.

We also consider an uniformly continuous running cost ℓ : R N × R N × A → R.

a bounded continuous terminal cost that we assume for simplicity solely depending on the slow variable, u 0 (x), u 0 : R N → R

We also consider an uniformly continuous running cost ℓ :

R N × R N × A → R.
a bounded continuous terminal cost that we assume for simplicity solely depending on the slow variable, u 0 (x), u 0 : R N → R and the related optimal control problem min

α t 0 ℓ(x(s), y (s), α(s)) ds + u 0 (x(t)) (Min ε )
with

We also consider an uniformly continuous running cost ℓ :

R N × R N × A → R.
a bounded continuous terminal cost that we assume for simplicity solely depending on the slow variable, u 0 (x), u 0 : R N → R and the related optimal control problem min

α t 0 ℓ(x(s), y (s), α(s)) ds + u 0 (x(t)) (Min ε ) with x(•) = x(•, x 0 , y 0 , α) y (•) = y (•, x 0 , y 0 , α)
solutions to (CD ε ) with initial data (x 0 , y 0 ).

Aim

We deal with the related singular perturbation problem, namely with the asymptotics as ε → 0. Our specific aim is to study the convergence of the value functions of (Min ε ) to the value function of the limit problem.

Aim

We deal with the related singular perturbation problem, namely with the asymptotics as ε → 0. Our specific aim is to study the convergence of the value functions of (Min ε ) to the value function of the limit problem.

The form of the limit problem is well understood thanks to a series of papers of Arstein andGaitsgory (1998-2005) where they adapt, to describe it, the Krylov-Bogolyubov theory of invariant measures for flows.
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The controls of the limit system (depending on the state) are given by the closure M(x 0 ) wit respect to the weak convergence of the previous measures. These are called limit occupational or holonomic measures.
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