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The General Solution for Affine Control Systems on Lie Groups

It is well known that for linear systems defined on Rn, which has the form

dx

dt
= Ax +

m∑
j=1

ujbj

where A ∈ M(n;R) and bj = (b1j, . . . , bmj) ∈ Rm,
the solution curve at a point x0 ∈ Rn is given by the formula

g(t, u) = etAx0 +

∫ t

0

e(t−s)ABu(s)ds

where B = [bij].
In this presentation we extend this result introducing explicitly the solution curve for affine
control systems on Lie groups in the case where the automorphisms associated to the linear
vector fields commute. As particular cases, we obtain the solution curves for linear and bilinear
control systems.
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