Homework 4

Problem 1.

For the plant

Uy = Ugy + by + AU (1)
w(0) = —2u(0) 2

design the Neumann stabilizing controller (u,(1) actuated).

Hint: by transforming the plant to a system without b-term, reduce the problem to Problem
1 from Homework 3.

Problem 2.
For the plant

U = Uge + 3 u(0) (3)
ux(o) = 0 (4)

design the Dirichlet stabilizing controller.

Hint: use the Laplace-domain formula derived in class.

Problem 3.

Design the observer for the following system:

U = U ()
us(0) = —qu(0) (6)
u(l) = U(t) (7)

with only u,(1) available for measurement.

Follow these steps:
1) Write down the observer for this system.

2) Use the transformation



to map the error system into the target system

Wy Wy
w,(0) = 0
w(l) = 0

Paa(T,y) = pyy(xa Y)
pw(()?y) = _qp(()?y)
plr,z) = —q.

and that the observer gains are given by pijo = 0 and pi(z) = p(z, 1).

3) Solve the PDE for p(x,y) (look for the solution in the form p(z,y) = ¢(y —z)). Find py(x).

Problem 4.

Find the frequency domain representation of the plant

uz(0) = —qu(0)
u(l) = U(t)

with u(0) measured and u(1) actuated, i.e. find G(s) such that u(0,s) = G(s)U(s).
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