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#  So lve  fo r  y1 (x ) ,  y2 (x )  by  the  method  o f  F roben ius ,  
#  us ing  map le  ass is t  fo r  subst i tu t ion  and  so lv ing  the  
recurrences.

#  P r o b l e m .  S o l v e  x ^ 2  y ' '  -  x ( 2 + x )  y '  +  2 x  y  =  0

# Answers:  y1 = x^3(1+x/4+x^2/20+x^3/120+x^4/840+x^5/6720 + . . . )
#           y 2  =  x ^ 0 ( 1 2  + 1 2 x  +  6 x ^ 2  +  x ^ 4 / 2  +  x ^ 5 / 1 0  +  . . . )

d e : = x ^ 2 * d i f f ( y ( x ) , x , x ) - x * ( 2 + x ) * d i f f ( y ( x ) , x ) + 2 * x * y ( x ) = 0 ;
d s o l v e ( { d e } , y ( x ) , s e r i e s ) ;

z 1 : = s u m ( a ( n ) * x ^ ( n + 3 ) , n = 0 . . i n f i n i t y ) ;  #  F r o b e n i u s  t r i a l  s o l u t i o n ,  
a (0 )=1
subs(y(x )=z1 ,de) ;
expand(%);
s i m p l i f y ( l h s ( % ) ) ;

Q1:=n->a(n)* (n^2+5*n+6-2*n-6) ;  #  Coef f  o f  x^(n+3)
Q2:=n ->a (n ) * ( -n -3+2 ) ;  #  Coe f f  o f  x^ (n+4 )
Q 1 ( 0 ) ;  #  C o e f f  o f  x ^ 3  s h o u l d  b e  z e r o  ( i t s  t h e  i n d i c i a l  e q u a t i o n )
Q1(n )+Q2(n -1 )=0 ;  #  recurs ion  re la t ion  fo r  sequence  a [n ] ,  va l id  
for  n>=1
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#  U s e  m a p l e  r s o l v e ( )  t o  s o l v e  t h e  f i r s t  r e c u r r e n c e  r e l a t i o n
eq:=Q1(n)+Q2(n-1)=0;
i c : = a ( 0 ) = 1 ;
a a : = u n a p p l y ( r s o l v e ( { e q , i c } , a ) , n ) ;
s e q ( a a ( i ) , i = 0 . . 1 0 ) ;

z2 :=0* ln (x ) *y1 (x )+sum(b (n ) *x^ (n+0 ) ,n=0 . . in f in i t y ) ;  #  Change  0  to  
k  i f  i t  f a i l s
subs(y(x )=z2 ,de) ;
expand(%);

s i m p l i f y ( l h s ( % ) ) ;
R 1 : = n - > ( n * ( n - 1 ) - 2 * n ) * b ( n ) ;  #  C o e f f  o f  x ^ n
R2:=n-> ( -n+2 ) *b (n ) ;  #  Coe f f  o f  x^ (n+1 )

#  Use maple  rso lve( )  to  so lve  the  second recurrence re la t ion
eq:=R1(n)+R2(n-1)=0;
ic:=b(0)=12;  #  To match the dsolve output .  Normal ly  choose b(0)=1
bb:=unapp ly ( rso lve ( {eq , i c } ,b ) ,n ) ;
seq (bb (n ) ,n=0 . . 10 ) ;




