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Uppgift B 10.25

Deluppgift A
Los differentialekvationen (1 — x)y’ = 2y, y(0) = 1 pa potensserieform.

Lésning: Vi ansatter en potensserieutveckling
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Ekvationen (1 — x)y’ = 2y ar ekvivalent med y' — xy’ — 2y = 0 som med ansatsen ovan ger
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Z Cppr(m+ D)x™ — Z cpnx™ — 2 Z Cpx™ = Z [che1(n+1) —cpn—2¢,]x™ = 0.
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Om tva potensserier ar lika maste varje koefficient vara lika, sa
Che1(n+1) —cypn—2¢, =0, vn €N
som ger rekursionsformeln
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Begynnelsevillkoret y(0) = 1 ger ¢, = 1 varefter rekursionsformeln ger
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d.v.s.
C0=1, C1:2, C2:3, C3=4,

d.v.s. ¢, = n + 1. Vi har darfor funnit [6sningen
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y(x) = Z(n + 1)x™.

n=0
Lat oss bestamma konvergensradien for den erhallna potensserien. Kvotkriteriet ger

(n + 2)x™*1
(n+ xn

_n+2
T n+1

x| - |x|, n-o

sa att konvergensradien R = 1.
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