Section 15.6

Find the Fouricr transform:
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Replacement of x by —x in the second integral gives
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17. Show that the Fourier transform of ¢ (a>0) is
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. We have
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The solution follows by combining Examples 1 and 2 and using the linearity of the
Fourier integral, or we can compute directly and basically repeat the computation
in these examples. Since f is even, B{(w) = 0 for all w, and

9 x/2
Alw) = Ef (1 = cost) cos wt dt

" G

94 /2 a
= Balalria/2) | :/ = [cos{w + 1)t + cos(w ~ 1)¢] dt

wu m

_ 2sin{mw/2) 1 [sinfw + 1)t ﬂun(u.' - )] )
i i w w1 w—1 o 7

2sin(mw/2) 1 [sin{w +1)5 sm(w -1)5

T s [ w4+ 1 w-1 (w # £1)
= 25iu(mu/2) | [cos 5T cos¥F
i muw alw+l w -1
~ 2sin(mw/2) 2 1 xc
. ww rl—w?" 27
Ifw = I,
9 <} /2 ]
AMw) = M - -%f cos® tdl
+ T
iR zf’”zlwos:nm .2 1
B 2 Vg 9

(Another way to get this answer is to use the fact that A{w) is continuous (whenever
I is integrable) and teke the limit of A(w) as w tends to %I You will get 1.
Applying the Fourier integral representation, we obtain:
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In computing f, the integral depends on the values of f on the interval (-1, 1).
FT L{ Since on this interval f is odd, it follows that f(.r) cos wr is odd and f(r)sinwe is
even on the interval (—1,1). Thus
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We evaluate the Fourier transform with the help of Euler's identity: e %7 -
coswr — isinwr. We also use the fact that the integral of on odd function over
a symmmnetric interval is 0, while the integral of an even function over a symmetric
interval [—n, o is twice the integral over [0, a].
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(You may also note that [ is odd in this case.) For w $# &1, we have
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Check that as w — %1, J(w) — J{(£1).
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