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Consider the following differential equation to be solved using a power series.
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Using the substitution y = Z Cnx”r find an expression for ¢, , 5 intermsofc, _,fork=1,2,3.
n=0

S
:)-" Q.; e, C. F v

3
1 l &\
\ ¥3¢ Y ey *
= QI > ¢, % 3 M

y'e 20,2 3285% A M3 ¢ X

(N
< b x”

n
Vgl(vm-)tﬂ*‘) Crya ®
“w=D

M2 2

of P
Y hrg é(mﬂw\cm; P xgc,,xn

N0

-
:(Qct‘.’l,.lts\('\' 1.3 c\'x"'-l-f-“( Cry"-l' we 4+ X [‘.—o"‘ ey » 6y X ‘_d? x$+ Q,X"J..._.j

3 M >
3 * 4 C (S
:('1e,_»’5.1c3\u 1.3 e > S “r""’"‘) + GaFtx X 3X 0T

(N -0 w
= € b + o™
= 2

he 0



241105-number02.notebook November 05, 2024

Maple work:

8 8
V= X— k -'k i v K
Y X .FZ[J(C[ |x ) yi=Xx gock X

yp = D(y)
_ 7 6 5 4 3 2
wi=xe8xictTx e, t6x ¢, +5x ¢, +4x ¢, +3x ¢, +2xc, +c
ypp = D(yp)
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ypp(x) +xy(x)
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This helps you see it, better:

sort(%, x, ascending)
2 2 3 3 4 4 5 5
262+cox+663x+clx +12c:4:c -|—sz —|—20(:5x +cjx +30(_:6x +c4x +42€7x

6 6 7 8 9
-l-ch +56€8x -l—cﬁx +c7x -|—ch
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This really helps you see it, better:

collect( %, x)
CS.\‘Q + CTA‘S + CﬁxT + (C5 + 56 CS) &L+ (C4 +42 CT) v+ (C3 + 30 Cﬁ) ot (C2 + 20 CS) X
+ (Cl+1264)1’2+ (CO+6C3),\’+262
Even better:

sort( %, x, ascending)
2¢,+ (CO +6c3) x+ (Cl + 12 (34) K+ (C2 + 20 C‘S) 4 (63 + 30 6‘6) X+ (C4 + 42 C‘T) X

6 7 8 9
+ (Cs‘i—SGCS) X tex tex +egx
Nice job of collecting the same-degree terms and factoring out the powers of x. I can see it a lot

more clearly (and confidently). Don't much care for their step-by-step, but I do observe that it's
doing a c¢[n] and a ¢[n + 3] in each term. (or c[n-1] and a ¢[n+2] as the book says).
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