Example 6.7 (Linearity property of the Fourier transform). Using properties of the Fourier transform and the trans-
form pair

/M T8 (0 —ap), (©)
find the Fourier transform X of the function
x(t) = Acos(ayt),

where A and @y are real constants. @

Solution. We recall that'¢os & = 3[e/* + e~ /%] for any real c. Thus, we can write

X (@) = (F{Acos(ant)}) (@) from Euter )
= (F{5 (/™ +e7/N)}) ().

Then, we use the linearity property of the Fourier transform to obtain 1 .'neam‘-éy

X(@) = 45{/ (@) + 4T{e T} (0).

. . . . . . . +nom 9iven
Using the given Fourier transform pair, we can further simplify the above expression for X (®) as follows:

FT pair ®
X(w)=41278(®+ wy)] + 5275 (0 — ay)]
=An[5(w+ ) + 8(® — wy)].
Thus, we have shown that
Acos(apt) < Az[S (@ + ap) + §(w — ap)]. [ |
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