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1. Consider a plant not denoted in phase-variable form,

z=Az+Bu
y=Cz

where controllability matrix is C .- Assume that the system can be

transformed into the phase-variable form with the transformation

z=Px, whose controllability matrix is C,. Show that

P=C,C™. (25%)

2. Show that observability is preserved when output feedback is used.
(25%)

3. Answer the following questions
1) How do you decide the breakin and the breakaway points of the
root locus? (10%)
2) How do you determine the intersections of the root locus and the
damping line? (10%)
3) How do you check that a root locus lies in the real axis? (5%)

4. Show that the Nyquist stability criterion
Z=N+P .

where N is the number of clockwise encirclements of the critical
point -1 made by the G(s)H(s) locus of the Nyquist plot; P is the
number of poles of G(s)H(s) enclosed by the Nyquist contour( A
contour that encloses the entire right half of the s-plane is called
the Nyquist contour); Z is the number of zeros of of G(s)H(s)
enclosed by Nyquist contour. (25%)




