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Example 6.14 (Time-domain convolution property of the Fourier transform). With the aid of Table 6.2, find the

Fourier transform X of the function

x(t) = x1 ∗ x2(t),

where

x1(t) = e−2tu(t) and x2(t) = u(t).

Solution. Let X1 and X2 denote the Fourier transforms of x1 and x2, respectively. From the time-domain convolution

property of the Fourier transform, we know that

X(ω) = (F{x1 ∗ x2})(ω)

= X1(ω)X2(ω). (6.10)

From Table 6.2, we know that

X1(ω) =
(

F{e−2tu(t)}
)

(ω)

= 1
2+ jω

and

X2(ω) = Fu(ω)

= πδ (ω)+ 1
jω
.

Substituting these expressions for X1(ω) and X2(ω) into (6.10), we obtain

X(ω) = [ 1
2+ jω

](πδ (ω)+ 1
jω
)

= π

2+ jω
δ (ω)+ 1

jω
( 1

2+ jω
)

= π

2+ jω
δ (ω)+ 1

j2ω−ω2

= π

2
δ (ω)+ 1

j2ω−ω2 . �
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