Example 4.12. Consider the LTI system JH{ with impulse response 4 given by
h(t) = Ad(1 —10),

where A and #( are real constants and A # 0. Determine if JH is invertible, and if it is, find the impulse response #;,, of
the system (!

Solution. If the system H{~! exists, its impulse response h;,, is given by the solution to the equation

H is invectible f 9nd only if

V
hxhiny = 8. 3 Ssauation fer hiqy exists

(4.34)

So, let us attempt to solve this equation for /,,. Substituting the given function % into (4.34) and using straightforward

algebraic manipulation, we can write
h*:li""(t) =4(r) ) definition of convelurion
N / (D) hin (1 — T)dT = 8(1)

= t
oo Substitute given ‘Funbh%m h
N /AS(T—to i (1 — )d’c—6();

50).? dN:‘;obOth sftdes by

Using the'sifting property of the unit-impulse function, we can simplify the integral expression in the preceding
equation to obtain hinv (*‘T)l't=+° = %. ;[1:) ‘) Sifting progerty
hin (1 —10) = 8 (2). (4.35)

= / =1l hlnv (t B T)dT

D>\'—‘

Substituting 7 4y for ¢ in the preceding equation yields

h,nv([t+to]—to) 18(t+1)

. .‘Mwuc réesSponse "F
hlnv(t) ( T ) tnverse SysStem

Since' A # 0, the function /4, is always well defined. Thus, H~exists and consequently H is‘invertible. ]
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