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continued. .

·y(0) = 1

The characteristic poly. is

4r2 r = 0

=
0

4r - 1 = 0⑳ [r = 14

The general solution



to 4y" y= 0 is

↳ X

Yn = ce
*

+e

So ,·
Let's make it satisfy

Yn(0) = - 1

=
We have

X/4
Yn = c

,
+ Ge

X/4
In = +ze



We want :

04
= - 1 Yn(0) = - 1

C + Ge[↑ Ce = 17 Yuld = 1

↓

F
② gives us= 4

.

Plug into D to get < = -1-

= - 1 - 4 =
-5

Thus ,
the solution to ISy= 0

,
y(0) =

- 1
,
y'() = 1



en= -S + 4e
*

=best
-

-

-

-

------
-5
----

In
= e



Why do the formulas from

last time work ?

Let's look at case I

Suppose we are looking at

azy" + a , y + a
. y = 0

where az ,
a ,

go are constants

and a 0.

rX

Let's try y = e where

~ is a constant.

We have
rX

y = e

y ' = rex

y" = perX



If we plug this into

azy" + a
, y + a

. y = 0

we have

az(re
Y ) + a

, (we Y) + a . (e) = 0

This becomes

e
** [a ,

r+ a
,
r + a) = 0

↑ -

Ever
this will be o

when r is a

O root of the

characteristic poly .&acr + a ,
r + 9. = 0

So if we are in case

where acr+ a
,
r + a. = o



has two distinct real

roots r , , (r , +2)
r2X

then y = ei" and Yz = e

will both be solutions to

azy" + a
,
y + 90 = 0 .

Are y ,
andye linearly

independent ?

W(y , Yz) = ll
Cg=

= (e** (rze
** ) - (re

**)(e
*Y)

r
,
X + 12X r

, x + r2X

= re - r
,

e



r
, X + r2X

= (rz - r , )e
-

neuer
R- r , Fo

O
because

rz+ r
,

Thus ,
W(y , Yal is never 0.

So
, y ,

= eix and ya = ex

are linearly independent

solutions to

azy" + a ,
y + a . y = 0

for I = (-y,
d) .

Thus
,

the general solution is

r
,
X T2 X

Yn = ce + Ge

Lases2/3 are online ...


