Hitta Iosningen till (1 + x2)y” 4 4xy’ 4+ 2y = 0 som uppfyller
bivillkoren y(0) = A, y’(0) = B. For full poang ska svaret ges dels
i form av en potensserie, dels som en dndlig kombination av
elementéra funktioner.
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Ansitt y = g + cix + ox%> + ... = Y o axk, x| < R, dar
konvergensradien R dnnu ar okand.
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Allts far vi

(1+x2)y" +4xy’ + 2y

o o
= (k+2)(k+ Dapax* + > k(k — 1)cex +
k=0 k=0
oo oo
+4 Z kckxk +2 Z ckxk
k=0 k=0
o
— ((k2+3k+2)ck+2 + (k? —|—3k—|—2)ck>xk =0. |x|<R,
k=0
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oo

> ((k2 + 3k + 2)crpo + (K2 + 3k + 2)Ck)xk =0.
k=0
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oo

> ((k2 + 3k 4+ 2)crpo + (K% + 3k + 2)Ck)xk =0.
k=0

Entydighet hos koefficienterna innebar att

(14 x2)y" +4xy’ +2y =0

& (K 43k+2)cy2+ (K +3k+2)c =0, k=0,1,2,...
& Ckq2 = —Ck, k=0,1,2,...
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oo

> ((k2 + 3k + 2)crpo + (K2 + 3k + 2)Ck)xk =0.
k=0

Entydighet hos koefficienterna innebar att

(14 x2)y" +4xy’ +2y =0
& (K 43k+2)cy2+ (K +3k+2)c =0, k=0,1,2,...
& Ckq2 = —Ck, k=0,1,2,...

Bivillkoren y(0) = A och y’(0) = B ger cp = A och ¢; = B,och
formeln for koefficienterna ovan ger darfor att

=A cc=-A ag=A c=-A, ...ochcg =B, c3=-B, s =8B,
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Sa
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E CkX = g C2mX E C2m+1X
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Jamna index Udda index
) [e9)
—A Z(_l)mx2m +B Z(_l)mx2m+1

m=0 m=0
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A+BX Z m 2m
m=0
1 A+ Bx

= (A+Bx); x| <1,
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Sa

o o o0

k 2 2 1

y=>Y ax=> am"+ ) camx®""
k=0 m=0 m=0

'

Jamna index Udda index
oo oo
—A Z(_l)mx2m +B Z(_l)mx2m+1
m=0 m=0
oo
A+BX Z m 2m
m=0
1 A+ Bx
=(A+B = <1
(A+ X)l—(—x2) 14+ x2’ X ’
d.v.s. R =1, eftersom Y °° (—1)™x>™ 4r en geometrisk serie med
kvot g = —x2.
‘Sv|ar Yy = Azm 0( )m 2m+BZm 0( )m 2mtl — ?ifg'
x| < 1.

Tomas Sjédin



