(1)

We say that an admissible process for (P )i s( x * ,u * )i salocal minimum when it minimizes the cost l(x(a),x(b)) over all the admissible processes (x, v, u)suc h that |x(t)x * (t)| ≤ ε for some ε > 0.

Introducing:

S(t):={(x, v, u): (f (t, x, v, u),u) ∈ Φ × U } , Φ = {0} S * ε (t):={(x, v, u) ∈ S(t): |x(t) -x * (t)| ≤ ε} , S(t, u):={(x, v): f (t, x, v, u) ∈ Φ} ,u ∈ U S * ε (t, u):={(x, v) ∈ S(t, u): |x(t) -x * (t)| ≤ ε}
There exists a constant k f such that, for a.e.

t ∈ [a, b], for every u ∈ U , (x i ,v i ,u i ) in a neigh. of S * ε (t),w eh a v e |f (t, x 1 ,v 1 ,u 1 ) -f (t, x 2 ,v 2 ,u 2 )| ≤ k f [|x 1 -x 2 | + |v 1 -v 2 | + |u 1 -u 2 |].
The function l is locally Lipchitz, E closed, U compact. There exists constant M such that, for a.e.

t ∈ [a, b], (x i ,v i ,u i ) ∈ S * ε (t): (α, β, γ) ∈ N P S(t) (x, v, u)= ⇒ |α| ≤ M |(β, γ)|.
(BS) There exist p 2 W 1,1 ([a, b]; R n ) and a scalar λ 0 ≥ 0 such that:

||p|| ∞ + λ 0 > 0, (p(a), -p(b)) 2 N L E (x * (a),x * (b)) + λ 0 ∂ L l(x * (a),x * (b)), For almost every t 2 [a, b] (-ṗ(t), 0, 0) 2 ∂ C x,v,u hp(t), ẋ * (t)i-N C S(t) (x * (t), ẋ * (t),u * (t))
For all u 2 U ,( x * (t),v) such that f (t, x * (t),v,u) = 0, hp(t),vihp(t), ẋ * (t)i. Assumptions: what changes (BS)

For almost every t ∈ [a, b], for every u ∈ U ,( x i ,v i ) in a neigh. of S * ε (t, u),w e have |f (t, x 1 ,v 1 ,u) -f (t, x 2 ,v 2 ,u)| ≤ k f [|x 1 -x 2 | + |v 1 -v 2 |].
(L)

For almost every t ∈ [a, b], for every

(x i ,v i ,u i )w i t h|x i -x * (t)| ≤ ε,w eh a v e |f (t, x 1 ,v 1 ,u 1 ) -f (t, x 2 ,v 2 ,u 2 )| ≤ k ψ [|x 1 -x 2 | + |v 1 -v 2 | + |u 1 -u 2 |].
There exists constant M such that, for a.e. t ∈ [a, b],

(x i ,v i ,u i ) ∈ S * ε (t): (α, β, γ) ∈ N P S(t) (x, v, u)= ⇒ |α| ≤ M |(β, γ)|.
There exists constant M such that, for a.e. • what if z cannot be treated as a control?

(1) Go back to

   ẋ(t)= v, 0= f (t, x, v, u).
( 

) If (x, v, u) ! f (t, x, v, v) is locally Lipschitz and, for all λ 2 R N ,w e have (α, β, γ) 2 ∂ L x,v,u hλ,f(t, x, v, u)i =) |λ|  M |(β, γ)|, then THEOREM 6.1 applies. If (x, v, u) ! f (t, x, v, v)isstrictdifferentiable at (x * (t), ẋ * (t),u * (t)), then        ṗ(t)=r x hλ(t),f(t, x * (t), ẋ * (t),u * (t))i p(t)=r v hλ(t),f(t, x * (t), ẋ * (t),u * (t))i -µ(t 2 

8 !

 8 proved by "putting together" Theorem 3.2 with Theorem 6.1 MdR de Pinho (FEUP & ISR) Implicit and DAE Systems NETCO 2014, Tours Hybrid Version of Theorem 6.1 in [1] Implicit and DAE Systems NETCO 2014, Tours

  t ∈ [a, b], u ∈ U : (x, v) ∈ S * ε (t, u), (α, β) ∈ N P S(t,u) =⇒ |α| ≤ M |β|.NCO: Hybrid Theorem 6.1(-ṗ(t), 0) 2 ∂ C x,v hp(t), ẋ * (t)i-N C S(t,u * (t)) (x * (t), ẋ * (t))MdR de Pinho (FEUP & ISR) Implicit and DAE Systems NETCO 2014, Tours There exist p 2 W 1,1 ([a, b]; R n ) and a scalar λ 0 ≥ 0 such that: ||p|| ∞ + λ 0 > 0, (p(a), -p(b)) 2 N L E (x * (a),x * (b)) + λ 0 ∂ L l(x * (a),x * (b)), For almost every t 2 [a, b] (-ṗ(t), 0, 0) 2 ∂ C x,v,u hp(t), ẋ * (t)i-N C S(t) (x * (t), ẋ * (t),u * (t))For all u 2 U ,( x * (t),v) such that f (t, x * (t),v,u) = 0, hp(t),vihp(t), ẋ * (t)i.

  )=r u hλ(t),f(t, x * (t), ẋ * (t),u * (t))i Implicit and DAE Systems NETCO 2014, Tours Summarizing the Smooth Special Cases Approach applies also to Nonsmooth Problems

  

  

  

NETCO 2014, Tours Special Case

NETCO 2014, Tours Case 3(semi-explicit DAE) We assume (x,v,u)-> f(t,x,v,u) to be loc. Lipschitz

MdR de Pinho (FEUP & ISR) Implicit and DAE Systems NETCO 2014, Tours Use NCO for Mixed Constraints

And in the Smooth Case…

For all λ 2 R N ,w eh a v e

We have two difficulties:

Bounded Slope (BS) assumption and Euler inclusion in NCO Both defined in terms of normal cones…but, as far as (BS), Will NCO hold?

Or …. some more ideas?