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L2 analysis of linear systems
L2 methods for nonlinear systems

e An example from adaptive stabilization

The phase portrait of the nonlinear pendulum

* Boundedness of trajectories using L2 analysis
e La Salle’s Theorem



Definition (Birkhoff) Suppose # = f(z), where f is C*! on
an open set O. If zy is an initial condition and
T = limt,,,—>oo¢(tn9x0)

then z is an w-limit point of zq. If £, — —o0 then Z is
an a-limit. The set of such points is denoted by

w(zo) and a(zp). G. D. Birkhoff

LaSalle’s Invariance Theorem Consider z = f(z) where f is C*
on an open set U and zg € U. Suppose V : U — R is C! and
bounded from below. If ¢(¢, o) is bounded from below and
V(é(t,z0)) < 0, then w(zg) € V1(0).

J. P. LaSalle
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