
Math 39100: Mar. 29.2023:LECTURE17

Quiz Y:Monday, April 3 (on 3.6, and 3.7/3.8)
Exam 2: Monday, May) (starting from 3.5, ...)

am3:(optional) Friday, May 12

$5.2 core.

from lasttime:y" +y =0

soln:y =

do) +

as



Assume thesolution form:y =wanx" also assure
S

Xo =0.

y
=Ena.x

y" =zn(n-1)anx n
- 2

plus in y and y" into thegiven D.E:

n(n-1anx- - x aux" =o

nin-anx-anxt=o



k=n-2&n =k+2

: (k+)(kt)GcX"- 9,X" =0

2.1.9 +[(k+2)(k+1)9x+2 X" - 29mx =0

k=1

-

2a2 +((k+2)(k+ 1) Ax+2 - p) x" =

0

ear=0/ (k+2)(k+1) 9k+2 - Gk- 1 =0

91+2 =x+ ee
*all negative subscript

to

gettheare zero.

Coeft.

k=0,92 =0

k=1,4=

k =2, = =

k =3, as =lo



- =k =4,4 =4 =56 q
180

Sob:y =ax" =Go+axx"asx'+anx"
sxI Axx+ ...

=Go +a,x +1x +4x" +yx+...

y =a0(1 +x +jx+ ...)

+ a,(x +ix" +...)

=90
=

a,

#eps:Series solutions near ordinary point (assuming Nowis an O.P.)

(i) Assume the soln form:y =anx* =Go+a,x+q2x..

(ii) Find y' and y":ie. y':Znanxn- and

y"=En(n-1anx-

(ignoring indexing thesums).

(iii) plus in y, y' and y" accordingly in the givenD.E. and fix the



power ofX to be XY

(iv) Combine terms and find a recurrence formula for the

coefficients.

(2) Compute a few craft, in terms ofGo and A.

(v) writetheseries son as y =904, + 9,42.

3y" - xy" +y +y
=0

3 En(n-1)anx - xZn(n-1)anx"+Znaux"+Eanx*

Z3n(n-1anx" - Zn(n-1)anx +Znaux"+Zaux" =0

12=n-2+ ! ⑲ ⑳

&((x+2)(1+139,+2
- (+1)k9,+1 +(k+1)a,, +9x)x" =0

3((+2)((+1)9k+2
- k(k+1)9k+1

+(k+1)9k+1
+9x =0

en

(- x- x +k+1)9k+1

3((+2)(k+1)9k+2
+(1 - k2)4k

+1
+ Gk =0

Recurrence form,itcame. I



ko,an =

a=-K =1, A3

y = Eanx* =90+a,x+ax" +4xt..

Initial Condition:y(0) = -2 =E90
y'(0) =3 So, y' =a, +292x +395x+...

y((0) =3

y = Eanx* =90+a,x+ax" +4xt..

=y =- z +3x - 5x2 - 5x + ...

$5.3 Series Soln near ordinary point(PartI)

From Taylor'sfarmula, we know that

f(x =zan(X-xo)" where and



Solve y" +sinx7y'
+cos(x) y

=0, y(0)=90 and

y'(0) =G.

Assume Xo =0.


