PHYS 404
HANDOUT 6 — Bessel Functions

1. Write the general solution of the differential equation:

2 " ' 2 1
Xy +xy +|x ——|y=0
y +xy ( 16)y

2. You are given that J  (x)= isinx and J_ ,(x)= icosx. (i)
X X

Find (i) J,,(x) and (i) J,(x).

3/2

3. Show that, if A= u, then:

(12,2 - )
u=2’

Zx]n (/lx)J” (ux)dx =

4. Show that:

ijj()Lx)dx=— .
0

! J;(;L)+(1_Z_Z)J;(x)

n m

5. A function f(x) is expressed as a Bessel series: f(x)= Eb J (amnx)

n=1

with «,  the. nth "root of J and O<x<l . Show that

:Z 1
b, =m{me (amnx)dx.

m+l1

6. Expand the function f(x)=1 in a series of the form
f(x)= EAPJ0 (Aopx), with A the pthrootof J and 0<x<1,

p=1

7. A function f(x) is expressed as a Bessel series: f(x)= EanJm (a x)

mn
n=1

with a, the nth root of J . Prove the Parseval’s relation:

j[f(x)]z xdx = %Eai [Jm1 (amn )]2 .

n=1

8. Provethat N  +N =2—VNV.

X
9. Provethat N _+N,  =2N,.
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10. Show that N_ (x)=(-1)' N, (x).
Calculations of integrals involving Bessel functions.

11. Calculate the integral [ x"'J, dx.

12. Calculate the integral [ x*J, dx.

13. Discuss the calculation of integrals of the form Calculate the
integral f x"J, dx . Then calculate the integral f x*J, dx .

14. Discuss the calculation of integrals of the form Calculate the
integral [ xJ?dx . Then calculate the integral [ xJ; dx
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