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y(t)=y(t)+y. (L) (5-1)

where y (1) denotes the transient response and y_(f) denotes the steady-state response.

In stable control systems, transient response corresponds to the homogeneous solution
of the governing differential equations, and is defined as the part of the time response that
goes to zero as time becomes very large. Thus, y (f) has the property

lim y,(t)=0 (5-2)

f—o0

The steady-state response is simply the part of the total response that remains after the
transient has died out.
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EXAMPLE 5-1-2 The following closed-loop transfer functions and their associated stability conditions are given.

M(s)= = BIBO stable (or, asymptotically stable)
(s+1)(s+2)(s5+3)
') .
Mi(s)= "0(: +1) Unstable due to the pole at s=1
(s=1)(s"+2s5+2)
20(s—1) . . :
M(s)= : Marginally stable or marginally unstable due to s=%52
(s+2)(s"+4)
M(s)=— l’O Unstable due to the multiple-order pole at s=+j2
(s°+4)(s+10)
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