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These examples are from the handout on how to use power series in Maple.

Example 1:  Solve y''+xy'+2y=0,   y(0)=a_0   y'(0)=a_1

with(powseries) :
d e q : = d i f f ( y ( x ) ,  x $ 2 )  +  x * d i f f ( y ( x ) ,  x )  +  2 * y ( x )  =  0 ;
i n i t s : = y ( 0 ) = a [ 0 ] , D ( y ) ( 0 ) = a [ 1 ] ;
I V P : = { d e q , i n i t s } ;

#The fol lowing computes the ser ies solut ion
#    f  i s  a  p r o c e d u r e ,  F  i s  t h e  s e r i e s

f:=powsolve( IVP);
F : = t p s f o r m ( f , x , 1 2 ) ;

#We can extract  the recursion:
f ( _ k ) ;

#or ,  more  succ inct ly :
recurs ion_re la t ion:=a(n)=subs(_k=n, f (_k) ) ;

Example 2:  Here, we'll also graph the solution.  First, clear the function from the last example, then 
start things up.

u n a s s i g n ( ' y ' ) ;

e q n : = d i f f ( y ( x ) , x $ 2 ) - ( 3 * x - 2 ) * d i f f ( y ( x ) , x ) - 2 * y ( x ) = 0 ;
i n i t s : = y ( 0 ) = 0 , D ( y ) ( 0 ) = 2 ;
I V P : = { e q n , i n i t s } ;
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with(powseries) :
f :=powsolve( IVP);
recurs ion_re la t ion:=a(n)=subs(_k=n, f (_k) ) ;

f 6 : = t p s f o r m ( f , x , 7 ) ;
f 1 2 : = t p s f o r m ( f , x , 1 3 ) ;

F6:=convert( f6,polynom,x);
F12:=convert(f12,polynom,x);

g : = d s o l v e ( I V P , y ( x ) ) ;   # T h i s  w i l l  g i v e  M a p l e ' s  d e f a u l t  s o l u t i o n
G:=rhs(g) ;
p lo t ( [G ,F6 ,F12 ] ,x= -1 . .1 ,y= -2 . .2 ,numpoin ts=150 ,co lor= [green ,  red ,  
b l u e ] ) ;
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Example 3:  Use dsolve and the series option.

u n a s s i g n ( ' y ' ) ;
Order:=12;
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d e q : = d i f f ( y ( x ) ,  x $ 2 )  +  x * d i f f ( y ( x ) ,  x )  +  2 * y ( x )  =  s i n ( x ) ;
i n i t s : = y ( 1 ) = a [ 0 ] , D ( y ) ( 1 ) = a [ 1 ] ;
I V P : = { d e q , i n i t s } ;

F : = d s o l v e ( I V P , y ( x ) , ' s e r i e s ' ) ;

#  Here  is  how you conver t  th is  in to  a  regular  po lynomia l
#  ( u s e f u l  f o r  p l o t t i n g ,  i f  w e  h a d  n u m b e r s  i n  t h e  i n i t i a l
#  c o n d i t i o n s ) .
convert ( rhs(F) ,polynom,x) ;
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Example 4:  Construct a picture like Figure 5.2.4, p. 245, in Boyce and Diprima's book:

u n a s s i g n ( ' y ' ) ;

d e q : = d i f f ( y ( x ) , x $ 2 ) - x * y ( x ) = 0 ;
i n i t s : = y ( 0 ) = 0 , D ( y ) ( 0 ) = 1 ;
I V P : = { d e q , i n i t s } ;

Order:=5;   #Make th is  one bigger  than the poly  degree
f 4 : = d s o l v e ( I V P , y ( x ) , ' s e r i e s ' ) ;
F4:=convert ( rhs( f4) ,polynom,x) ;

#Now repeat  those last  two l ines,  changing the  order
#  t o  c r e a t e  F 4 ,  F 1 0 ,  F 1 6 ,  F 2 2

Order:=11;
f 1 0 : = d s o l v e ( I V P , y ( x ) , ' s e r i e s ' ) ;
F10:=convert (rhs(f10) ,polynom,x);
O r d e r : = 1 7 ;  f 1 6 : = d s o l v e ( I V P , y ( x ) , ' s e r i e s ' ) ;
F16:=convert (rhs(f16) ,polynom,x);
O r d e r : = 2 3 ;  f 2 2 : = d s o l v e ( I V P , y ( x ) , ' s e r i e s ' ) ;
F22:=convert (rhs(f22) ,polynom,x);



(15)(15)

>  >  

(10)(10)

(5)(5)

>  >  

>  >  

>  >  

(12)(12)

F : = r h s ( d s o l v e ( I V P , y ( x ) ) ) ;   # T h i s  i s  M a p l e ' s  b u i l t - i n  s o l u t i o n

#And plot them:
p l o t ( { F 4 , F 1 0 , F 1 6 , F 2 2 , F } , x = - 1 0 . . 2 , y = - 3 . . 3 ) ;
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