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PHYS 404
HANDOUT 5 - Bessel Functions

1. Show that: J_(x)= (—l)n J (x) (n, integer).
(Arf. p. 576)

2. Show that: J (x)+J ,(x)=2(n+1)J  (x)/x

(Arf. p. 576)

3. Showthat: J (x)-J

n+l

(x)=2J (x).
4. Show that:

d/dx[x”Jn(x)]=x”Jn_l(x) and d / dx[x"J,(x)] = x4, 5 ().

n+1

(Arf.p. 577)

5. Verify the following: 1= ] (x)+ ZE Jou(x)s
n=1

(Arf. p. 613)

6. Derive the Jacobi-Anger relation: ¢**’ = E i"] (z)e™ . This is an

m=-w

expansion of a plane wave in a series of cylindrical waves.

(Arf. p. 585)
7. Show that the recurrence relation
. 1
L @)= S [J1a () = ], ()]
tollows directly from differentiation of
J (x)= l}COS(HB - xsin@)d@
n ]I !
(Arf. p. 589)

8. Show that %(x]n(x)]m(x)) = x(]i(x) - ]fm(x)) :

9. Evaluate f x7'], (x)dx.
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10. From the product of the generating function g(x,t) = g(x,—t) show

that 1=[J,0)] +2[/,] +2[/,@)] +...

11. Using the generating function prove the addition theorem of Bessel

equations: | (u+7v)= i T ()], (0) -

12. Show that
(a) cosx =] (x)+ 22(—1)n J,,(x),

(b) sinx = 25(—1)'1+1 Joa (%)

13. Using mathematical induction derive the relation:

0= (¥ (] 1oy



