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To illustrate the ideas of amplitude and phase distortion, consider a system with amplitude response
and phase response as shown in Figure 3-14" and the following three inputs:

1. x(1) = 2 cos 107t + sin 1277t
2. x,(f) = 2 cos 107t + sin 267t
3. x3(1) = 2 cos 2677t + sin 347t

Although this system has idealized frequency response characteristics. it can be used to illustrate
various combinations of amplitude and phase distortion. Using (3-73), we find the outputs for the
given inputs to be:

“The filter amplitude- and phase-response functions used here are not realizable, but are employed only to easily illustrate
amplitude and phase distortion.
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FIGURE 3-14. Amplitude response and phase response of the filter for Example 3-12.

1. y,(t) = 4 cos(10at — 7/6) + 2 sin(127 — 7/5)
= 4 cos 10m(t — 1/60) + 2 sin 127(t — 1/60)
2. y,() = 4 cos(107t — /6) + sin(267t — 137/30)
=4 cos 107(t — 1/60) + sin 267(t — 1/60)
3. yy(0) = 2 cos(267t — 137/30) + sin(34mt — 7/2)
=2 cos 267(t — 1/60) + sin 34m(t — 1/68)

Comparison with (3-76) shows that only the input x,(#) is passed without distortion by the system.
The system imposes amplitude distortion on x,(7) and phase (delay) distortion on x;(1).





