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338 CHAPTER 11 CONTINUOUS-TIME FOURIER TRANSFO

Table 11-2: Basic Fourier transform pairs.

Table of Fourier Transform Pairs
Time-Domain: x(t) Frequency-Domain: X (jw)
e u@) (a>0) !
a+jo
bt 1
ePu(—t) (=0 -
b—jow
1 1 sin{wT /2)
sin{(wpt
(1) [0 + @) — (o — o3)]
Tt .
8(t) 1
8(t — ) eIt
1
u(t) mé(w) + —
Jjw
1 27 8(w)
el ot 271 8{(w — wp)
A cos(wot + @) TAIPS(w — wy) + T Ae I8 (w + wp)
cos(wot) 78 {(w — wy) + 7w (w + wo)
} sin(wpt) — i 8(w — wp) + jrd(w + wp)
= %
1 Z age’keot E 2 a8 (w — kawg)
k=—00 k=—00
[ee] [es]
2 2
3" 8t —nT) TS sw- L
T T
n=—00 k=—00
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Table 11-3: Basic Fourier transform properties.

Table of Fourier Transform Properties

Time-Domain: x(t) Frequency-Domain: X (jw)

axi(t) + bxy(r) aXi(jw) +bX,y(jw)

Property Name

Linearity

Conjugation x*() X*(—jw)

Time-Reversal x(—1)

X(=jw)

Scaling T x(ar) X (j(w/a)
Delay / x(t —ty) e”f“”"X(ja))
Modulation x(t)e/wot X(j(w— wp))
Modulation / x(2) cos(wot) %X(j (0 — wp)) + ZlX(j (@ + wp))
&
Differentiation d X]E[) (Jo) X (jw)
dr
Convolution / x(t) % h(r) X(jo)H (jw)
E/Iultiplication x(®)p(t) =X (jw) * P(jw) j

£ we apply the Fourier transform to both sides of
94) and use the delay property, we obtain

Y(jw) = X(jw) + ae™ X (jw)
1 We factor out X (jw) to obtain

(11.95)

Y(jw) = (1 + ae ™) X (jw)

Applying the convolution property of the Fourier
transform to (11.95) leads us to the conclusion that the
echo system is LTI and that its frequency response is
given by

H(jw) =1+ qe /o (11.96)




