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Outline:

• Day 1:

– Lec 1: Preliminaries of nonlinear control - representative examples
from electrical, mechanical, chemical and aerospace engineering to
illustrate the need for nonlinear control. Notions of regulation, track-
ing and stabilization problems.

– Lec 2: A specific class of nonlinear systems finding wide ranging
application, termed affine-in-the-control nonlinear systems. Under-
standing the basic structure of such a class in terms of the drift vector
fields, the control vector fields and equilibria. A preliminary view to
stability of a dynamical system.

– Lec 3: Examining phase portraits of second order dynamical systems,
in particular, a node, a saddle and a focus; understanding limit cycles.
An introduction to Lyapunov stability.

– Lec 4: Lyapunov stability and the Lyapunov theorem; tutorial and
problem-solving.

• Day 2:
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– Lec 1: The notion of asymptotic and exponential stability; construct-
ing Lyapunov functions and Lyapunov control design techniques.

– Lec 2: Examining the notion of domain of attraction of an equilibrium
point; Lyapunov function based control of a two-degree-of-freedom
swirling manipulator, an underactuated system having somewhat un-
usual coupled dynamics.

– Lec 3: Introduction to chemical reactor process and challenges in
control of this nonlinear system. Application of Lyapunov function
to analyze the stability of the system and design of controller.

– Lec 4: The Lie derivative and the Lie bracket; feedback linearization.

• Day 3:

– Lec 1: Feedback linearization; zero dynamics.

– Lec 2: Differential flatness theory and flatness-based control.

– Lec 3: Differential flatness based controller design for planar open-
chain robots and mobile robots.

– Lec 4 : Tracking control of thrust vectored vehicles: quadrotors and
rockets.
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