
Announcements
.

1 ) Practice Problems for Quiz 2

up ( Quiz 2 this Thursday )

2) HW 3 redo - solve problem

#2 by hand ,
using variation

of parameters , up to the

point where you find the

form of u
' It )

,
v

'

It ) .
Use

your favorite resource to solve

for u
,
v , find the particular

Solution . Due in one week !



3) Exam 2 Tuesday next week

( tentatively )



Ext
:

Solve

Ey
"t3ty'+y=o

.

We assume y
= t

'
for some

real number r .

y
'

Ct ) = rtr ! y
' '

Ct ) .

- rah ) t
' ?

Substitute back into equation .

rlr . I ) EYTT +3 trt
' ' 't trio ,

5% ( rd r +3 r +1 ) = 0



Simplifying ,

tr ( r2+2rH ) =O .

This holds for all t only

Wh

: 2+371=0
( r+ip=o

€
So yLt)=€
is one solution .



Since the equation is

Second degree ,
we expect

there to be a second

Solution that is linearly

independent from the first .

Can we find it ?



Standard Form
.

Given a second order equation

of the form

actly
' 't bltly 't at )y=fH ,

we may assume alt ) to ( at

least ' ' most
" ofthe time ) .

we can then divide the equation

by act ) to produce

yitbaht.it#to=attIT



Setting pH=ht÷H,eitkcattt ,

and hct ) = II , ,

we

arrive at the Standard form

of the equation :

y"tplHy'tqHy=hltf



Let's

put
y

' 't sty 't y=0

in Standard form . Dividing

by Is ,
we get

y"t2y't¥y=0€
so put = It , ectttts



Another Outrageous trick :

If y ,
is a nonzero

solution , then

%u=n⇒s÷ITFoi€
a second , linearly

independent solution



Plug our functions in :

pat = E , yet)=f

Then
- S¥dt%it )

= e

= [
3

,
and so

yaH=tS¥#§



: Hitt Sttdt
= left) ,

so

a general solution to

the equation is

yH=Gt-ca'±ft



Theorem
-

! ( solutions )

Suppose that pet ) , QCH ,
and

h ( t ) are continuous on an

interval ( a ,b ) thatcontainsthe point to . Then there

exists a unique Solution

yet ) to the initial value

problem

"stI¥stYtI¥¥÷4d
for any numbers Y . ) Yl

.



General Method
.

How to solve

y
' 't pit )y' Ctltectlyctkhitl

I ) Solve the homogeneous equation

y
'

' tpltlykt ) tea )yCt)=O

by :

al guessing a solution y , ( t )

b) finding a second , linearly

independent solution yaltt



use the Formula
- spcttdt

y2H= yet ) f- It

( Y , It ) )
2

General Solutions are of the

form

ZCt1=C ,
y.lt ) tcayalt )

b) Use variation of

parametersto find a single solution

ypct ) to the original equation
:



Assume ypltl = uctlydtltvctlyalt )

and

that
Hy ,H ) tv 'HyacH=O

jttlyiltltvttlysttl =hCt )

Solve for U and V ( usually

using a computer )

3) Solutions are of the form

yH=ypHtGytHtGYal=



Cauchy - Euler Equations
.

A Second order differential equation

of the form

t3"taty'tby-f¥Is called a Cauchy - Euler

equation . In principle ,

we know how to solve these !

We can always find a solution

t
'

for the homogeneous

equation .


