
Announcements
.

1) HW #3 - one web work

question and written

homework due Thursday

next week .



Exampled
: So

:2yI8y= 9 e
t

for y .

Two solutions differ by

a solution to

2y
"

- 8g = 0
,

first

Solve the homogeneous equation .

Suppose y=
ert

.

Then we get



2 roe
' t.se 't =O

,

So 25 - 8=0

r2:
-

12 .

Solutions to Homogeneous

Equation : C,e2t+g€



We just need one

Solution to

2y
"

- 8y=9e3t ;

any other solution will

beobtained byadding

C ,e2ttCae2t for some

real numbers ( i
,

( 2 .



We wish :

that a solution to

the problem looks

like

y=uHittu⇒e⇒
for functions U and V .



Then

y
'

= ( uctsittvct let )
'

=
uYHe2tt2uLt)e2t

tv
' Heat-2 vlt)e→t

= 24k )e2±vHe→t )

+ ( vktseinttu
'cote

I wish this to be Zero !



IF vktjesnttu 'tHit=o ,

the=2(uHe2±vC⇒e→ )
,

So

y "=a( utt )dtt2uHe2t

- v
'HE2t+2vHe→)

Plug back into original equation .



9ft = 2g
' '

- 8g

= 4 ( u
' Hitt 2uH ) est

- v
' Hiatt 2vLt)e2t )

- 8 ( ultlittvct ) e-
2t )

= 4 uktlestt
8uLt)e2T- Uvtt ) e-2++8%-28
-

¥4
-

8#e→t



We now have two equations :

1) u 'He2t+v' Ct ) e- He 0

2) 4u' Ctjet . 4v' He '2t=qe3t

÷est .
v
'Ct)e→t=yQe3t

Add the two equations to get

2u' Hit = Fit ,
so

o 'H= Feet



Subtracting 21 from 1 )
,

we get

2J Ct ) e- 2t= -9g e3t

vtt ) =

- fest ,



We have : u
'

Ct ) = of et

vht ) = -

§ est

Integrating ,
we get

uct ) = of et , vct ) =y±oe5 !
A solution to 2y

' '

- fy=9e3t

Is given by

yp= (§etkestjtffoestke
" )



Simplifying ,

yp=e3t( of - To )

=e3tf⇒=,9¥
( Subscript

"

p
"

stands for

" particular
" ) . Then a

general solution is given by

y=,±oe3ttqe2t+ge2€



This trick is called

Variation of Parameters

and it works for any

non homogeneous ,
second

order differential equation ,

asfollows :

1) Find solutions to the

homogeneous equation .



2) Given solutions h and

g to the homogeneous

System ,

assume
that

a solution yp to

the non homogeneous

system looks like

yp=uCt)hH)tvct)gjtfor Some functions u ,v withu'CHhlt)tv'HgH=£



3) If the original equation

is ay
' 't by 'tCy=f ,

plug yp into this

equation . It will reduce

u¥shtt)+v'Hg'H=af€#



4) we now have two

equationsHftHtHY¥t¥⇒O

Multiply the first equation by

- g¥⇒ ,

add to the second .

we get



uttkhtjhstlttth'HFf¥'
.

With a common denominator ,

u
'

H (
h 'Hsyt¥nb'

' f- fat
'

Fitn÷"sYt¥snD
Integrate and solve for U .



Similarly
t.tn?Yoth#ntif

Integrate and Solve for v .

Final solution :

y=yptGh+Caf


