
Math 39100:April. 17. 2023.LECTURE19
Exam 2: Monday, May) (starting from 3.5, ...)

am3:(optional) Friday, May 12

Time: 4- 5:15 pm
Room:TBA

#EXAM:May, 18 from 3:30-5:45pm

Room: TBA

$5.4 com.

Given P(X)y" +G(x) y'+ R(x) y
=0.

def:X=No is a singular point if p(X0) =0.

if (im (x-x0). t =finite and
x-Xo

(x-xo)"=finite then No is a

Regular singular point.

Otherwise, irregular.

-x4x



p(x) =0 =(1
- x2) =0

#singular points.

xo-1:in (x--
-Ex &finite

him (x-*=rtX- I

=>finite

:. Yo-1 is a R.S.P.

Xo=-1:im, (x+1)= =

in (x)=
:. Yo--1 is also a R.S.P.



Wy! Given P(xy" +0(xy'+RIxy =0

y" +by +y =0

Mult. Both sides by x2:

x2" +y +x23 =0

x2y' +x(x)y +(x-y)y =0

- e

1 8

⑳x =and* =U

$5.5 Series Solutions near Regular Singular Point

Given:P(xy" +Q(x) y' +R(xy =0

solution near a regular singular point.

Assume solution form is:y =xYan (X-xo)"

FeirsMethod:assuming
X =0 = y

=xranx"



Eare
Goals:(B Recurrence Formula of the coeft.

(ii) fied value(s) for r: (come from

solving the corresponding Euler equation)

Siswritethesolution using the larger roof

or smaller roof.

xx2y" +Bxy' +ry
=0

13t
--

-↳ R

No =0 is a singular pointsince p(x)=2x =0 at

X=0.

2 x=-

3(ix"* =1 =0

Finite =).Xo=0
is Rs



Corresponding Euler Eq:xyl
- xy'+4 =0

-
B 8

2x2y" - xy1 +y =0

2v(r- 1) - v +1 =0

22- 3r +1
=0

(2) - 1)(r - 1) =0

El
soln form:y =xanx"=Eauxhtr
-

2x2y" - xy +y
+xy =0

2 x(ntr-is(ner)anxtr-2 - x(ntr)Anx"
-

+Zanx +xanxt =o

=>Ec(ntr-)(ntr)anx
n+r

- (ntr)an xntr + anxtr
k=n x=n



k=n

+Zanxt
k=n+1 =4=k-1

=>2(ktr-kerax"-kenax +aux

-G,x

=>2.(r-1) (r)9.x" -raox" +9ox

S +[2(ktr-i(k+91 -(k +rax +9x +q,x)x=0

to be continued...

xa0(2(r- 1) - r +1)


