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Abstract

The inward pointing condition (IPC) for a control system whose state x is con-
strained in a smooth set C requires that at each point of the boundary of C the
intersection between the dynamics and the interior of the tangent cone of C at
x be nonempty. Thanks to IPC, for every system trajectory x̄(·) on an interval
[0, T ], possibly violating the constraint by an amount d, one can construct a new
system trajectory x(·) that both satisfies the constraint and whose distance from
x̄(·) is bounded by a quantity proportional to d. When IPC does not hold, the
construction of such a trajectory is not possible in general. This paper is devoted
to a state constrained control problem that is affine and symmetric with respect to
the control and possibly contains an uncontrolled drift, that is not too large with
respect to the controllable vector fields (in a sence that can be specified). We for-
mulate an inward pointing condition involving Lie brackets of the dynamics’ vector
fields and, by implementing a suitable “rotating” control strategy, we construct a
constrained trajectory whose distance from the reference trajectory x̄ is bounded
by a quantity proportional to

√
d. As an application, we establish the continuity

up to the boundary of the value function of related optimal control problems with
finite and infinite horizon. The main result removes two assumptions that were
used in the preceding papers [B, C] and allows to prove, in the case of a driftless
dynamics, that the mere inward pointing conditions involving the Lie bracket is
enough to obtain the continuity of value functions. The presentation is based on
the paper [A].
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