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Example 6.24. Consider the periodic function x given by

x(t) =
∞

∑
k=−∞

x0(t − kT ),

where a single period of x is given by

x0(t) = A rect
(

2t

T

)

and A is a real constant. Find the Fourier transform X of the function x.

Solution. From (6.16b), we know that

X(ω) = F

{

∞

∑
k=−∞

x0(t − kT )

}

(ω)

=
∞

∑
k=−∞

ω0X0(kω0)δ (ω − kω0).

So, we need to find X0. Using the linearity property of the Fourier transform and Table 6.2, we have

X0(ω) = F
{

A rect
(

2t

T

)}

(ω)

= AF
{

rect
(

2t

T

)}

(ω)

= AT

2
sinc

(

ωT

4

)

.

Thus, we have that

X(ω) =
∞

∑
k=−∞

ω0

(

AT

2

)

sinc
(

kω0T

4

)

δ (ω − kω0)

=
∞

∑
k=−∞

πAsinc
(

πk

2

)

δ (ω − kω0). �
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