
Math F302 Worksheet 10 November 2023

SOLVING DIFFERENTIAL EQUATIONS

BY SERIES (§6.2)

Team effort! Find at least the first five coefficients (c0, c1, c2, c3, c4).

Find the solution of the ODE IVP by an appropriate power series:

y0 + (x� 1)y = 3, y(1) = 2

-

↑
is tells you the basepoint

y(x) = Co + C , (x-1) + G(x-12+4(x-D+ ...

y(x) = c , + 222(x-1) + 3G(x-12 + 4((X- 13 + ...

y + (X- 1)y = c ,
+ 222(x-1)+ 3G(x-12 + 4((X- 13 + ...

+ co(X- 1)+ c , (x
-1)2+ G(x - 13 + ...

= c , + (2(+ (d)(X-1) +(3(+c)(X
- 1)

+ (4(y + (2)(X-13 + ...
= 3+ 0(x-1 +o(X- 17+ o(X-13

So: Co = y (1) = 2 (initial cand.
-
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c = 3 !

-
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22+ Co= 0 -> 22=- - 1

3( + c = 0 -> (= =5= - 1
-

-4 Cy+2
= 0
-> cy = ==
-

5(y +G
= 0 ->
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(((x= 2 + 3(x - 1 - (x -12- (x -13
57 ...+k(x-14 +5(x -1
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SOLVING DIFFERENTIAL EQUATIONS

BY SERIES (§6.2)

Team effort! Find at least the first five coefficients (c0, c1, c2, c3, c4).

Use the power series method to solve the initial value problem:

(x+ 1)y00 + y = 0, y(0) = 0, y0(0) = 1
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SOLVING DIFFERENTIAL EQUATIONS

BY SERIES (§6.2)

Team effort! Find at least the first five coefficients (c0, c1, c2, c3, c4).

Use the power series method to solve the initial value problem:

y00 + (x+ 1)y = 0, y(0) = 1, y0(0) = 0
- basepoint a=o

y(x) = c + c, x +2x2+ GX3+cyXY+ ...

y'(x) = c , +2(2x +3(x+ 4cyx3 + ...

y"(x)= 22 + 3 .2(X + 4 .3cyx+ ...

Co = y(0)= 1
- -) initial conds .
C = y'() =0-
-

y" + (x+1)y = 2( + 3 .2(zX
+ 4 -3(x2+ 5. 4(X+ ...

+(ox + c, x2+cx3+4x4+<x5 + ...

+ co+( ,X +GX + (X3 +cyx4+ ...

= o +ox +0x2+0x+ ...
↑
DE says this

80 : 2C2 +Co = 0 -> Cz =
-E

- -

- I
3 .2< +Co+ < = 0 -> C =T

--

43(y + C , +C =0 -> Cy==
53(5 + (2+G =0

- -

i
-> (5=--
Y -

x=1 -Ex -+x + zyx++ x+ ..]I


