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):
> deq:=diff(y(x), x$2) + x*diff(y(x), x) + 2*y(x) = 0;
> inits:=y(0)=a[0],D(y)(0)=a[1];
> |VP:={deq,inits};
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deq = gy(x) +x (ay(x)) +2y(x)=0

inits = y(0) =ay, D(y) (0) =q,

2
1P = {iw) a4 $0) | #2500 =0.3(0) =, DY) (0) =6, 1)

#The following computes the series solution
# fis a procedure, Fis the series

> f:=powsolve(lVP);
> F:=tpsform(f,x,12);
f=proc(powparm) ... end proc

1 5 1 6 1 7 1 8

_ 2 1 3, 1 4
Fi=a,+ax—ayx — 5 @x —I—?aox —I—Ealx 5 %X T3 “1¥ —I—Waox 2
1 9 1 10 1 11 12
I +ﬁa1x_%a0x —Malx +O(x )
> #We can extract the recursion:
> f(_k);
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> #o0r, more succinctly:
> recursion_relation:=a(n)=subs(_k=n,f(_k));
recursion_relation:=a(n) = - a(n——IZ) 4
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Example 2: Here, we'll also graph the solution. First, clear the function from the last example, then
start things up.

> unassign('y');

> eqn:=diff(y(x),x$2)-(3*x-2)*diff(y(x),x)-2*y(x)=0;
> inits:=y(0)=0,D(y)(0)=2;
> |IVP:={eqn,inits};
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eqn = %y(x) — (3x—2) (%y(x)) —2y(x) =0

inits :=y(0) =0,D(y) (0) =2

1VP:= @y(ﬂ —(3x—2) (%y(ﬂ) —2y(x)=0,y(0)=0,D(y)(0) =2

> with(powseries):
> f.=powsolve(IVP);
> recursion_relation:=a(n)=subs(_k=n,f(_k));
f=proc(powparm) ... end proc
recursion_relation = a(n) = ~2a(n—1) n—l—2a(n;1’)1:411)a(n—2) t3aln=2)n

> f6:=tpsform(f,x,7);
> f12:=tpsform(f,x,13);
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> F6:=convert(f6,polynom,x);
> Fl1l2:=convert(fl2,polynom,x);
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> g:=dsolve(lIVP,y(x)); #This will give Maple's default solution

> G:=rhs(g);

> plot([G,F6,F12],x=-1..1,y=-2..2,numpoints=150,color=[green, red,
blue]);
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> unassign('y');
> Order:=12;
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Example 3: Use dsolve and the series option.

Order := 12

1
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©)



deq:=diff(y(x), x$2) + x*diff(y(x), x) + 2*y(x) = sin(x);
t

inits:=y(1)=a[0],D(y)(1)=a[1];
IVP:={deq,inits};
2

deq = éy(x) +x (% y(x)) +2 y(x) =sin(x)

inits = y(1) =a, D(y) (1) =q,
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> F:=dsolve(IVP,y(x),'series");
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# Here is how you convert this into a regular polynomial
# (useful for plotting, if we had numbers in the initial
# conditions).
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:
> unassign('y');

> deq:=diff(y(x),x$2)-x*y(x)=0;
> inits:=y(0)=0,D(y)(0)=1;
> |IVP:={deq,inits};
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deq .= — y(x) —xy(x) =0
dxz

inits =y(0) =0,D(y) (0) =1

2
e = % (x) —xp(x) =0,7(0) =0, D(y) (0) = 1 (13)

Order:=5; #Make this one bigger than the poly degree
f4:=dsolve(IVP,y(x),'series");
F4:=convert(rhs(f4),polynom,x);

Order =5
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#Now repeat those last two lines, changing the order
# to create F4, F10, F16, F22

vV V

> Order:=11;
> f10:=dsolve(lIVP,y(x),'series");
> F10:=convert(rhs(f10),polynom,x);
> Order:=17; fl16:=dsolve(IVP,y(x),'series");
> F1l6:=convert(rhs(f16),polynom,x);
> Order:=23; f22:=dsolve(IVP,y(x),'series");
> F22:=convert(rhs(f22),polynom,x);
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[> F:=rhs(dsolve(IVP,y(x))); #This is Maple's built-in solution

> #And plot them:
> plot({F4,F10,F16,F22,F},x=-10..2,y=-3..3);
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