Example 6.10 (Frequency-domain shifting property of the Fourier transform). Find the Fourier transform X of the
function

x(t) = cos(wot) cos(207t),

where @y is a real constant.

Solution. Recall that'cos ot = [efa + e %) for any real a. Using this relationship and the linearity property of the
Fourier transform, we can wrlte L_) cos(201mt)
X(@) = (F{cos(@pr)(5) ("™ +e*™)}) (@) distrbute
= (F{Le/™ cos(wpt) + Se O™ cos(wpt)}) (@)
table of = L (e cos(ann)}) (@) + § (FET cos(anr)}) (). &0 | NE2city Property
pairs

From Table 6.2, we have that

cos(ar) <5 [8(0 — wp) + (0 +w)]. © frequenc,,
. doamain
From this transform pair and the frequency-domain shifting property of the:Fourier transform, we have Shitting
L Pro Perly

X (o)

I RI= RI—= Nl—

(F{cos(wt)}) (@ —207) + 1 (F{cos(at)}) (@ +207) __ﬁ .
[ [8(v—0) +8(v+)]]|,__20x T % [75[5( v—0) + 8(v+ 00)]]],— 1202 FT pa/e
(7[6(o + @ —207) + & (@ — ap — 20m)]) + ( [6(@+ @y +207) + (0 — wp +207)]) ) Substiiufe
[ E :

O(w+ my—20m) 4+ 6(w — wp — 207r)+6(w+a)o+207r)+6(a) wy +20m)]. [ ]
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