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Solution Of Bessel’s Equation

d’y dy
E+Ia+(xz—ﬂz)y=0 — (1)

2

Let ¥y = Z a,x™" is a solution of the above equ.
r=0

CO

d
SO |'h‘:“'r _y — Z a, (m + r)xm+r—1

dx
r=0
d’y -
and d_xJ; = Z a,(m+r)(m+r— 1)J|t."“""+‘"‘2
r=0
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Solution Of Bessel’s Equation

I
Substituting this in equ(1),

x* Z a,m+r)(m+r—1)xm" 2 4 IZ a.(m+r)xmtr—1

=0 =0

(8]
+(x% — HE)Z a,. xm™t =0
=0

Rearranging this we will get,

Co

oo
Z a,.[(m 4+ r)z _ ﬂ2]11n+1' 1 Z ﬂTITn_H._I_E =0

=0 =0

> (2)
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Indicial Equation Of Bessel’s Equation

Equating the co-efficient of lowest power term of x in
equ(2), with zero, and putting r = 0,

ag|(m+0)2 —n?| =0

Z 2

Therefore, M~ =n“i.e m = tn
Equating co-efficient of next lowest power term (x™*1)
with zero and putting r=1,

a,[(m+ 1)2 n?]

Since [(m+1)*—n%]1#0 ~ a, =0
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Recursion Relation

T
Equating the co-efficient of x™*"*2 in equ(2) with zero,

a,2[(m+r+2)"—n?l+a. =0

1
(m+r+2)%—n?

ar+2=_[ ]ﬂr

Since a; = 0 ,Therefore, @3 = Q5 = Q7 = 0
1

Now — —
y forr=20, a, m £ 2% —nZ] Qg
forr=2a, _[(m+4)2—n2]a2
1

ap, and so on.
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General Solution

T
Substituting the values of all co-efficients,

1 1
_ mrq — 3_|_ + _ ...
Y= o Y T lmr o il 2 —mr”
For m =n,
1 1
y = agx"[1 2 ‘]

Tam+1) T 2mtDm+2)

xZT

y = aux“ ;(_1)T 221 (?’l + 1)("_ + 2) ...... (?’l + T')

Mimi Dan Dutta | Dept Of Physics | MMC college



Bessel Polynomial

[
1

2"T(n + 1)

xn—l-zr

2“['(n+ 1)2(_ )TZE" rim+1Dn+2).....(n+7)

Now if we put, ag =

Yy = = Jn(x)

4

X\ 1 1 Xy 2 1 x
Jn@® = (3) To+r) 1T+ 2}(5) T2+ 3) Z)

6

1 X
3IT(n+4) (E) Frd

Using I'(n + 1) = n! we get,

o n+2r

(=)’
Jn(x) = Z rl(n+r)! (;)

=0
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Bessel Polynomial

Now if we put, n=0, we get,

Jo(x) =

X Ia

2 224 N 22.4%2.6

If we putn=1, J1(x) = 4 ..
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Zeroes of Bessel Function : Bourget’s Hypothesis

When the function J,(x) are plotted on the same graph
paper, though, none of the zeroes seem to coincide for

different values of n except for the zero at x=0.
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0-43 / \\ Ja(x) .}'4(.? | js(;._-)

. b

Mimi Dan Dutta | Dept Of Physics | MMC college



