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[ExiSoy = 0
The characteristic polynomial is

r= 4r + 13 = 0

The roots are :

r =
(44(1)(5

z(l)

=
=ii

two imaginary
= 2 + 3i

,
2 -3i roots



Last time formula :
-

LIBi roots-solution :

3n= ecos(px) + ce
*

sin(px)

In our problem

C = Bi = 213i

So
,
d = 2 , B

= 3.

Summary : The general
solution to

·



·y(0) = 0
First We solve :

4y"- y = 0

The characteristic equation
is

i↓Method1 ↑
(-12- 4(4)(0)

r(4r - 1) = 0 -



=I
=

-
We get two distinct real

roots:4 , 0.

DThus , the general solution to4y"- y= 0
is

#X

In= 2 ,
e +ce zenit= + C

Now we want our solution



to also satisfy y (0) = 0, y'CODEO
We have

yn= c ,
e
*
+ c

Yn= e
*

Need to solve :

Yn(d) = 0 7[ le
%
= 0

-> 047 2 = 0
Yn(0) = 0

C
,
C

&·l= e=
①it⑳4 + 4

= 0

O tells us that <
= 0



② gives (F-
= -(d) = 0

=0

So need =0 , c
= 0

.

Answer :

Tn= c* + 2

= 0e
**
+ 0

= O

isanswer



Let me show you why

case I works.

Consider azy"+ a , y + 90y = 0.
rX

Let's try guessing y = e

where r is a real
number.

We have

y = e, y= re, y"
=
rx

Plug this into the
LHS of

the differential equation
:

acy"+ a , y + any rX

=
az(r

Y ) + a , (rex)
+ a . e

= erx[azr + a ,
r + 90]



-

the characteristic
equation

The above will be zero
when

r is a root of the

characteristic equation,
that

is when acrita, + ao = 0

So
,
in case) of our

theorem,

if r , and is
are distinct

real roofs of acr+ a , r +
a
.
=

then eit and ear* will
be

solutions to azy" + a , y+ any = 0.

Let's show these solutions

are linearly independent.

We have



whe ex = /exe
= (eit)(rex) - (e

* *)(reix)
(r ,+(z)XIn + rX

- r
,
e

= re

(r
,
+ +2)X

= (r - ri)e # O
~

ever
not

zero
zero

Since
r
,
Ftz

for all X

Thus
,
eix and e** are two



linearly independent solutions

to any" + a , y + a . y = 0,

so by topic 6
,
all solutions

are of the form

r , X

Yn = Ge
+ ce

-


