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[So y
= 0

The characteristic equation
is

r= 4r + 13
= 0

The roofs
are

=-Y)I4(11(13)
V =

2(1)

=·
2

=Hii



⑰ALL 2 +3i , 2- 35

-formula:
roots : 2 [Bi

~
lution : In= ecos(Bx) +

cesin(px

In our example, =Bi =
ZISi

So
,
< = 2 , B = 3.

Summary : The general solution
to

y"- 4y+ 13y = 0[is 2x

yu
= ce

**

cos(3x) + Gesin(3x)



# Su
4y"- y ' = 0Jy(0) = 0y'(d) = 0

First we solve

4y"- y= 0

The characteristic equation
is

42 r = 0

Just factor

-



r = "4

So we get two distinct

real roofs r = 0, z=4-

So
,
the general solution

to
case I

4y" - y= 0 is : 1 frommon .↑ X theorem

yn = pe + ce
X/4

= c
,
+ 222

↑

=1

Now we
make the

solution

also satisfy y(0)
= 0
,
y'(0) = 0.

We have



Yn = c + Cze
* /4

x/4

2n = +ze
Need to solve

:

4
+ce = ⑧

Yh (0) =0 04
=[Tthe 0

energet
Et
② says C

= O

Plug C= 0 into
O to get c

,
+ o=

So , < = 0.



Thus ,
X/4

yu = c ,
+ 32

X/4
= 0 + De

= O

to
the solution

So
, Yn

= 0 is

4y"- y= 0, y(0)
= 0
,
y() = 0E[ I Yh=>> X



Let's see why the caseI

formula works.

Consider

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

Let's guess a
solution.

Consider y = e
**

where

is a real number .

Then ,

y = e *, y =
re , y"= ex

Plug this into the
left

side of the
differential

equation to get :



azy" + a , y + a . ]

= az(re
* ) + a , (rerx) + a.(e)

= erx (azr+ a , r + a .)
un-
never characteristic
zero equation

Thus
, y = er satisfies

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

acr + a , r + a . = 0.

Now lets look
at case

of Mondays
theorem.

Let r ,, r2
be distinct

real roofs of acriar + a = 0



Then from the analysis

above we know

f
,
(x) = git and fz(x)

= ex

are solutions
to

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

Let's show fi,fe are

linearly independent
.

We have

W(fifl =( I

=eree ↓



= (eix)(r,ex)
- (rex))eY)
(n + rz)X

= relitralX- re
(r+ (z)X

= (r - r)e # j
-

-neuer
2- r + 0 O for
since
r + rz all X

Thus
, fi(x) =ei, fa(x)

=ex

are linearly independent
solutions to azy" + a ,y'taoy = 0

Thus , by topic
G
,
the general

solution to azy"ta ,y tboy = 0
r2X

is Yn = c ,
ei
*

+ 12.



Teenotes for case I/cases

if you want
-


