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(15 points) Given a plant characterized by the transfer function

1

G(s) = m,

use the root locus to design a control scheme and a controller such that:

1. the absolute value of the steady state error with respect to a ramp
input is smaller or equal to 107!,

2. the closed loop system is astatic with respect to a step additive dis-
turbance applied to the output of the plant G(s).

Plot the root locus of the controlled system.

(8 points) Given a plant characterized by the following state space repre-
sentation

#1(t) = a*zy (t) + (@ — Dao(t) — ult),
Zo(t) = 2ax1(t) — x2(t) + u(t),
y(t) = z1(t) — 2(t), =0,

with a € R a real parameter, define the set of values of a such that it
is possible to assign the eigenvalues of the closed loop system in -1 and
design the corresponding control scheme and controller parameterized in
a.

(7 points) Define the Luenberger Observer, state the necessary and suffi-
cient observer existence conditions and discuss the convergence speed of
the estimation error.



