
Math 39100:April. 3. 2023.LECTURE18
Exam 2: Monday, May) (starting from 3.5, ...)
Exam 3:(optional) Friday, May 12
-

Time: 4- 5:15 pm
Room: TBA

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

Room: TBA

.

from lasttime:

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

=0, y(0)=90 and

y'(0) =G.

Assume Xo =0.

S: y
=anx a=(X
= Go +9,x +9cx +G, x + ...

92:y=-sincxty'-cos(x)y/x0
=0

=(0)yi( - cas(0)y(0)



y"(0) =- y(0) =- 40

az =-

as:y = -cos(x)y' - sinxsy" +sinixy-c0sx>y'/xot

y"(0) =-coscoly'(0) -50)ty(d)"- coscoly's
=- y((0) - y(0)

y"(0) =- zy'(0) =- 29,

as =

-

2

Soh:y =G0 +9,x-9x - 2axt...

$5.4 Euler Equations;Requalar Singular Points

Em:Anx"y' +9m, xy**1... +9,xy' +90y =0

Interest:xxy" +Bxy' +Uy =
0 c Erler Eg.



Assume the son form y =x.x>0

Goal: Find what is love r?

y
=
ux
-

and y" =u(r- 1) x
-2.

Sothen, 2xPr. (r-1) x+r3x.x +Ux =0

ar(r-1) x +Brx +0x =0

xY(ar(r- 1) +br +u) =0

&u(r-1) +ror +0
=0 &indicial equation

(Quadratic eg.)

3 cases toconsider for theroots ofthe eq. above:

is real distinctroots:V.EK:y =C,x" +(X*

ii) real, repeated:V, =2 :

y =0, x" +(2x.Inx

iii) Complexin =a= bi =

y
=C,x"cos(b(nx) +Gx"sin(blux)

x =cx)+isinx
yatbi=enxathi-catbillux

alnx bluxi

=e.e

= y a.(lux);



=x"(cas(b(xx) + isin(n(nx))

I
u
↓ ↑

Assume the sole form is y =XV.

x = 2

ve ar(r- 1) +rr +2 =0

u
=-1 2r(r- 1) +30 - 1 =0

22+r - 1 =0

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

r, =t,r = - 1

General soln:y =C, IX+cr1xT'

Since x30, y
=C, x +2 x

b) rer- +5 +4 =

22 +Yr +4 =0



(r +2)2 =
0

sanreal,
repeate

,x>0.

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

B =1

r2 +1 =0
r =1

=0 1i

Soh:y =C,cos( (n(x)) +(2 sin((nx)

Singular Point(s):Suppose are have

P(x)y" +G(x)y1 +R(x)y =0.

we say No is a singular pointif P(X0) =0.

Regular vs. rular singular paints.

to be continued...


