MATH3403
TUTORIAL SHEET 7

1. Show that J
e (¥ J,(x)) = a¥J,—1(x) ,

and that p
e (m_”Jl,(x)) =—z "Jyq1(z) .

Hence express J/,(z) in terms of J,(x) and J,_1(z), and also in terms of J,(x)
and Jy,41(z).

Combine these results to obtain a three term recurrence relation connecting
Jy—1(x), J,(x) and Jyq1(x).

2. Show that y = J,(Ax) satisfies the differential equation

d*y | dy
2 2,2 2 _

Hence show that, for A # p,

(A = p?) /Oa wJn(Ax) Jn () do = a[pdn (Aa)J), (na) — An(pa)J;, (Aa)]

Use L’Hoépital’s rule to show that

@ 1 1
/ z (Jn(pz))® do = Sa? () (pa))” + - (“2 - _2) (Jn(pa))?
0 2 2 H
3. Determine the solution of the cylindrical wave equation

0%u  10u J%*u

oz " ror o
t>0;0<r<1

with the initial conditions
u(r,0) = e(1 — r2) sue(r,0) =0

and the boundary condition
u(1,t) =0
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