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Figure 7.18: Fourth-order torsion plant response

resultant system is approximately

G(s) =
(s+ z1)(s+ z2)

(s+ p1)(s+ p2)(s+ p3)
≈ (s+ z1)

(s+ p1)(s+ p3)
.

If the two were exactly equal (i.e. z2 = p2) the pole and zero would cancel each
other out,

s+ z2

s+ p2
= 1 ,

effectively reducing the overall order of the system. The closer the proximity of
the zero to the pole, the more the zero will negate the effects of that pole on the
overall response.

Though roots may generally lie in the right-half of the complex plane, for a
large class of physical, stable systems, the roots are strictly on or to the left of
the imaginary axis. Higher-order systems are composed of first- and second-order
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