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Abstract:

We will discuss a problem which has a deceptively simple description. We want to transfer a nons-
ingular matrix $X(0)$ to a second nonsingular matrix $X(1)$ under the assumption that the matrix
evolves according to $\dot{X}=UX$ with $U(t)=UAT(t)$. This system is controllable on the space of
nonsingular matrices with positive determinant and the first order necessary conditions associated
with minimizing $$\eta = \int _OAT [|U(t)|| \; dt $$ subject to the condition that $U$ should steer the
system from $X(0)=X_0$ to $X(1)=X_1$ imply that $U$ should take the form $$U(t) = e’ {\Omega
t}HeM-\Omega t }$$ with $iOmega = -\Omega T $ and $H=H"T$, both constant. What makes this
problem interesting, however, is the abundance of conjugate points, the non uniqueness of the solu-
tions of the first order necessary conditions and the possible necessity for broken extremals. These
and other surprises make this a candidate for the new poster child of optimal control.
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