Quiz 8 — Supplement

Let us consider

1—2*= Z Z T (22 (@, cOS NP A Dy ST MUP)

m=0 n=1
We can find a,,,, by, as follow. First of all, we look at the right-hand side as the Fourier
series of 1 — 2. We find

Z Jo(zzMag, =1 — 2°

and all other a,,,, b,,, are zero. For simplicity, hereafter, we write z,, = 2. To find Qon, We
multiply another Bessel function and integrate over x:

1 1 00
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We obtain
LHS = ;4 /0 " (x2 — ) Jo(t)tdt [t = 2x,]
= % [m th(t)]e" — 2 ht)])" + 2/0% t2J1(t)dt} (T (1)) = tJo(1)]
_ % {— 2Jo(0)]" + 2 /O " tJo(t)dt} L) = — T (D)]
= Al
_ iSJ (z2).

Alternatively, using (£2J5(t))" = t2J1(t),
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LHS = ;(j_4 ; t2J1( )dt —4 2J2(t) 0 = I—QJQ(IETL)
is also fine (cf. the recurrence relation J(x) = §[Jo(x) + Jo(x)]). On the other hand,

RHS = ZaOm/ Jo(xxy,)Jo(xa,)xd

1
= aOn/ Jo(zx, ) vdx
0
Qon,
= %Jl(l'ny
Therefore we obtain,
8
Aoy, = ———— Jo(x,) =0, x,>0.
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