Example 6.3 (Fourier transform of the rectangular function). Find the Fourier transform X of the function
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Solution. From the definition of the Fourier transform, we can write ) )
substitute given function X into
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From the definition of the rectangular function, we can simplify this equation to obtain
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Evaluating the integral and simplifying, we have
inteqrat€
1/2

X () = [—jiweffwf} o

i0/2 jw/i)) <in © = _2'_J_ (ed®_ e )

in(2
.SHZ((DZ) a) l> rew(:l-c n 'fcfm Of sSinc
DI/ (5

nc (2). Jde{ln)‘é]on of sine function

|
~.|
sl
—

|
.
gl-
[\S)
~.
w2
=
=
—
SIS
~—

Thus, we have shown that

rectt ¢ sinc (2).

Note: This is why the sinc function is

of great importance.
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