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Abstract

Small-time local controllability (STLC) at a point ¢ is a fundamental property
of control systems, intimately connected to the local structure of their reachable
sets. This study builds upon the notion of a tangent vector field to the reachable
set of a control system (a concept introduced by Hermes in [2], based on an idea of
Krener (cf. [6]). The importance of this concept stems from the fact that the set
E*(x0), consisting of all tangent vector fields to the reachable set at xg, forms a
convex cone. If the zero vector lies in the interior of this cone, the system is STLC
at xg. A long-standing open question concerns the precise characterization of the
set BT (xq).

A class of control-affine systems with bounded controls is considered and the Lie
algebra generated by the corresponding vector fields is studied. By applying the
classical Campbell-Baker—-Hausdorff formula from Lie group theory and using the
exponential representation of flows and the chronological calculus, new elements of
the set E*(z0) are derived. Sufficient conditions, necessary conditions and the gap
between them is discussed. Examples illustrate the obtained results.
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