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 The Equ is given by:
y’’ – 2xy’+ 2ny = 0  ;  where n=const ǂ 0

x=0 is a regular singular point.                     

Let the solution be: y =  aλ xk+λ

Therefore,  y’ =   aλ (k+λ) xk+λ-1

and  y’’ =  aλ (k+λ) (k+λ-1) xk+λ-2

Therefore,the equ becomes,
aλ(k+λ) (k+λ-1) xk+λ-2 - 2x aλ (k+λ) xk+λ-1+2n aλ xk+λ =0

or, Σaλ(k+λ) (k+λ-1) xk+λ-2 -2Σ(k+λ-n) aλ xk+λ =0
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Equatting the coefficient of xk+λ-2 (i.e lowest power Equatting the coefficient of xk+λ-2 (i.e lowest power 

of x term) with zero and putting λ=0,

k(k-1) a =0     Indicial Equ.k(k-1) a0 =0     Indicial Equ.

Therefore, k=0 & 1 [as a0 ǂ 0 ]
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Equatting the coefficient of xk+λ (i.e highest power 
of x term) with zero ,

(k+λ+2) (k+λ+1) aλ+2 -2(k+λ-n) aλ=0   

aλ+2 =       2(k+λ-n) aλ
(k+λ+2) (k+λ+1)(k+λ+2) (k+λ+1)

This relation  is called ‘Recurrence Relation’.

For k=0           aλ+2 =    2(λ-n)  aλ
(λ+2) (λ+1)
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for even values of λ,for even values of λ,
λ= 0,    a2 =- 2n a0 /2.1

λ= 2,    a4 =- 2(n-2) a2 /4.3  = 2²n(n-2) a0 /4!

λ= 4,    a6 =- 2(n-4) a4 /6.5  = -2³n(n-2)(n-4) a0 /6!
And so on....

6 4 0 
And so on....
The general term,

a2j =       (-2)j n(n-2)(n-4)(n-6)……(n-2j+2)a0
(2j)!

Where j=1,2,3,4……….
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for odd values of λ,for odd values of λ,
λ= 1,    a3 =- 2(n-1) a1 /3.2

λ= 3,    a5 =- 2(n-3) a3 /5.4  = 2²(n-1)(n-3) a1 /5!

λ= 5,    a7 =- 2(n-5) a5 /7.6  = -2³(n-1)(n-3)(n-5) a1 /7!
And so on....And so on....
The general term,

a2j+1 =       (-2)j (n-1)(n-3)(n-5)……(n-2j+1)a1
(2j +1)!

Where j=1,2,3,4……….
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The general solution, The general solution, 

y(x)  = a0 [ 1+   (-2)j n(n-2)(n-4)(n-6)……(n-2j+2) x2j ]
(2j)!                                   

+a1x [ 1+ (-2)j (n-1)(n-3)(n-5)……(n-2j+1) x2j ]
(2j +1)!

# Even series becomes finite even polynomial of degree ‘n’
when                      (n-2j+2) =0

# Odd series becomes finite even polynomial of degree ‘n’
when                       (n-2j+1) =0
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To convert these series solution to a polynomial, both the series To convert these series solution to a polynomial, both the series 
(Even & Odd) must be same.

Choose                  a0 = (-1)n/2 n!                                                   
(n/2)!

In even series,the term containing xn (i.e 2j=n)is given by,
y(x)  = (-1)n/2n!   (-2)n/2 n(n-2)(n-4)(n-6)……(n-n+2) xny(x)  = (-1)n/2n!   (-2)n/2 n(n-2)(n-4)(n-6)……(n-n+2) xn

(n/2)! n!                    

=(-1)n/2(-1)n/2 n!  (2)n/2 (2)n/2 n/2(n/2-1)……1 xn

(n/2)! n!
= 2n n/2(n/2-1)……1 xn

(n/2)! 
= (2x)n
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