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6.2.2 As the hint suggests, we use Proposition 6.2.1(c) and Example 6.1.1.
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6.2.3 By Exercise 5.2.2,

f(x) = (20— |z|) X225 (%) = X[=b] * X[-b](5).

So
F(f)(s) = F(X(-b) * X[-b))(5)

and by Proposition 6.2.1 (e) this is equal to:
F(X[=00))(8) - F(x[=pp))(s) = (2bsinc(27bs)) - (2bsinc(27bs))

= 4b*(sinc(27bs))>.

6.2.6 (For Math 5330 students only.) Recall I'(p) = [~ 2P ‘e "dz, an integral which
converges for all p > 0. We are given that I'(1/2) = /7, and we want to show that

/ e dy = 1.

We start with the given information and use the hint:
Vr o= T(1/2) = /OO e ety = /00 ie’””d:r;.
0 o VI
We now substitute u = \/z/pi. Then mu? = x, and du = ﬁﬁdw, so that
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It follows that



Thus
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is even as a function of u, we get

1 :/ ™™ du.

But changing back to the variable x gives

This gives
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and since u — ¢

as we desired to show.
6.4.1 Here f(z) = m Let D,(g)(x) = g(az), and let T,(h)(x) = h(x —b). By Prop
6.2.1 (b)(i), we know that

FID(9)@)() = - Fo@)(E) = 1 DyuFlg)(s)
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It follows that

F()x) = F(DaT sg(x))(s) = iDl/af(beg(fv))(S)
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6.5.1 Let h(z) = (sinc 7z)?. Thenh(x) =1 for x = 0 and h(z) = % for x # 0. Then

~2n3]

h(s) = F(h)(s) = F((sinc 7z) - (sinc 7z))(s)



= F((sinc wz)) x F((sinc 7z))(—s)
(by Proposition 6.2.1(¢e))

N X1 y(=8) = (1= |(=s)Dxi-1a(—s)

= (1= lsDxi-11(s).

6.5.5 We let f(z) = 1/(1+2%) and g(z) = e *sinc(6rz)) = e 2™sinc(27w3z)).
Recall that f(s) = me 2"l and

F(e 2™ ®ginc(2n32)))(s) = F(sinc(273x)))(s + 2).

Now
Flsinc(2n3e)))(s) = FF(xp-a)(@)(s)
= %X[—3,3}(—8) = %X[—3,3](3)-

It follows that

F(sinc(2m3x)))(s +2) = %X[&g](S +2) = éX[m](S)-

Hence by the Plancherel Theorem,

(F.0) = (F.4) = {me ™, x s (o)
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