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This talk investigates the optimal control of a mechanical system with nonholonomic constraints. Suslov’s problem is an
algebraically simple and classical example of a nonholonomic mechanical system. This mechanical system considers the motion
of a rigid body rotating about its center of mass subject to the constraint Ω(t) · ξ(t) = 0, where Ω(t) denotes the rigid body’s
angular velocity and ξ(t) is a prescribed time-varying vector, both expressed in the rigid body’s body frame. First, the pure
equations of motion of this nonholonomic mechanical system are derived. Next, letting ξ(t) serve as the control, the optimal
control equations of motion are derived that obey the pure equations of motion, satisfy prescribed initial and terminal boundary
conditions, and minimize the time integral of a prescribed cost function C(t, Ω(t), Ω̇(t), ξ(t), ξ̇(t)). Finally, numerical solutions
of the optimal control equations are presented.
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