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PE (Persistency of Excitation} is a well known condition in adaptive control of
linear systems. This condition guarantees exponential convergence to zero of the
estimation error of some unknown parameter vector in the system. This is result is
established by applying a quadratic Lyapunov function to the closed-loop system.
Under the PE condition, the closed-loop system is exponentially stable. As the
estimation error is part of the state vector of the closed-loop system, the PE condition
guarantees that the unknown parameter will converge to the true parameter
exponentially.

In the literature of adaptive control of nonlinear systems, the parameter
convergence has long been an open issue. Recently, there are some claims on the
parameter convergence issue associated with the adaptive control of nonlinear
systems. These claims ascertain that PE condition also guarantees the parameter
convergence for nonlinear adaptive control systems. However, these claims are either
unproved or proved with faults. In this talk, we tackle the parameter convergence
issue associated with the adaptive control of nonlinear system without resorting to the
Lyapunov argument. It is shown that the PE condition still works for nonlinear
systems. Also, it is shown that when it comes to adaptive control of output regulation
problem of nonlinear systems, the PE condition is guaranteed to be satisfied if the
dimension of the internal model is minimal in some sense. The talk will be closed
with some remarks.
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