ENME 606 o
NONLINEAR CONTROL DESIGN : ~ - Prof. M. K}‘Sth -

Solutions HW 2

o 2.7 Let z(t) = y(t)e®(*=*). Then
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(1) sgn(z2) is a discontinuous function. Hence, the answer to all parts (a) to (e) is NO.

(2) sat(z,) is continuous, globally Lipschitz, but not continuously differentiable. The linear functions z;
and z; as well as sin(z3) are continuously differentiable and globally Lipschitz. Therefore, the answer to
part (a) is NO, and to parts (b), (c), (d), and (e} is YES. -

(3) z3sat(zy+z3) is continuous, locally Lipschitz, but not continuously different
The function z2 is continuously differentiable but not globally Lipschitz. Therefore, the answer to parts (),
(d), and (e) is NO, and to parts (b) and (c) is YES. :

iable nor globa.liy Lipschitz.
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Integrating by parts, we obtain o
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(b) The upper bound on [|z(¢)|| is finite for every finite ¢. It tends to co as ¢ — oco. Hence. the solution of
the system cannot have a finite escape time. )



