Homework 4, Linear Systems, Fall 2007
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e (Controllability and Observability)

Consider the systems studied in Problems 3, 5, 6 of HW1
and use the solution provided for their respective A, B, C,D.

Use the following additional assumptions to discuss the con-
trollability and observability of these systems in terms of val-
ues of these parameters used to model the systems.

Furthermore, if possible, provide your the reason why different
values of these parameters cause different system character-
istics.

3 (A parallel electrical circuit) 30 points

o If Lh, = [,,Cy = (Cp,R1 = R», the system is controllable or
un-controllable?

e If ¢ =[0,0,0,1] as given in the solution, the system is observ-
able or un-observable?
If c=[0,1,0,1], the system is observable or un-observable?

5 (A 3-tank system) 50 points
bp O O
o Let B = O b O and discuss the controllability of the
O O b3

following three cases.
1 Only input u1 is applied, i.e., by = 1,bo = b3 = 0.
2 Only input u> is applied, i.e., bo = 1,b; = b3 = 0.

2 Only input us is applied, i.e., b3 = 1,b1 = b = 0.

e Llet C=c;=[1 0 0OJorC=c2=[0 1 0] and
discuss the observability of the two cases.

6 (A bicycle-rider system) 40 points

e Discuss the controllability when F' % 0 and F = 0.

e Discuss the observability when V =0 and V = 0.



