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00 O O Whether a linear system is stable or unstable is a property of the system itself and does not depend on the
input or driving function of the system. The poles of the input,or driving function, do not affect the property of
stability of the system, but they contribute only to steady-state response terms in the solution. Thus, the problem of
a bsolutestability can be solved readily by choosing no closed-loop poles in the right-half s plane,including the axis.
[0 Mathematically, closed-loop poles on the axis will yield oscillations, the amplitude of which is neither decaying
nor growing with time. In practicalcases, where noise is present, however, the amplitude of oscillations may
increase at a rate determined by the noise power level. Therefore, a control system should not have closedloop
poles on the axis.[] Note that the mere fact that all closed-loop poles lie in the left-half s plane does not guarantee
satisfactory transient-response characteristics. If dominant complex conjugateclosedloop poles lie close to the axis,
the transient response may exhibit excessiveoscillations or may be very slow. Therefore, to guarantee fast, yet
well-damped, transient-response characteristics, it is necessary that the closed-loop poles of the system lie in a
particular region in the complex plane, such as the region bounded by the shaded a reain Figure 5-17.
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