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Abstract

We consider the minimum time problem with �xed end-points on a �nite
dimensional manifoldM in the case when the dynamics is a�ne with respect
to the control and the control set is a box in Rm. Namely, we consider the
following optimal control problem:

T → min,(1a)

ξ̇(t) = f0(ξ(t)) +
m∑
s=1

us(t)fs(ξ(t)),(1b)

ξ(0) = x0, ξ(T ) = xf ,(1c)

|us(t)| ≤ 1 s = 1, 2, . . . ,m a.e. t ∈ [0,T].(1d)

For such problem , we say that (T, ξ, u) is an admissible triple if T > 0
and the couple (ξ, u) ∈ W 1,∞([0, T ],M) × L∞([0, T ],Rm) satis�es (1b), (1c)

and (1d). We assume we are given a reference triple
(
T̂ , ξ̂, û

)
which satis�es

Pontryagin Maximum Principle (PMP) with an associated covector λ̂, and
where the reference control û is a regular bang-bang control with a double
switching time τ̂ and a �nite number of simple switching times.

We are interested in giving su�cient conditions for strong local optimality

of the triplet, according to the following de�nition:
The trajectory ξ̂ is a state-local minimiser if there is a neighborhood U of

its range in M such that ξ̂ is a minimiser among the admissible trajectories

whose range is in U .
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Our su�cient conditions are given using Hamiltonian methods, following
the same lines of the case where only simple switches occur (see [1]) but here
the presence of a double switch makes the proof of the local invertibility of the
maximised Hamiltonian �ow much more tricky. To keep the notation to the
minimum in this talk I will consider the case wherem = 2 and only the double
switch occurs. In fact this case already contains most of the mathematical
di�culties of the proof. Namely, the presence of a double switch gives rise
to a piecewise C1 (PC1) maximised Hamiltonian �ow where the number of

smoooth pieces around λ̂(τ̂) is �ve, thus requiring a non trivial proof of the
local invertibility of such �ow, see [2].

More precisely, the de�nition of PC1 maps is the following: Given two

�nite dimensional manifolds N1 and N2, we say that a function γ : N1 → N2

is a continuous selection of C1 functions if γ is continuous and there exists a

�nite number of C1 functions γ1, . . . , γk from N1 in N2 such that the active
index set I := {i ∈ {1, 2, . . . , k} : γ(x) = γi(x)} is nonempty for each x ∈ N1.

The functions γi's are called selection functions of γ.
A continuous function γ is called a PC1 function if at every point x ∈ N1

there exists a neighborhood V such that the restriction of γ to V is a contin-

uous selection of C1 functions.
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