
Announcements

÷W #4 Due Thursday



The Inverse Laplace Transform
.

Given a ( continuous ) function

g , we define the Inverse

Laplace Transform L
- '

(g)

to be any function f with

LIFF



Observation
-

: ( uniqueness )

There is at most one

Continuous function f with

L (f) =g
- we 'll usually

take such an f to be

" the
"

inverse Laplace transform

of g ,
it it exists . If

no continuous f exists , we

want one with minimal

discontinuities .



Linearity
.

Since the Laplace transform

is linear
, So is the inverse

Laplace transform :

sina.be#
for functions g ,h and

Constant C
.



Translates of the Heaviside

Function
.

Recall the Heaviside function

uH={
'
'

tzo

o ,
t< o .

L ( ul ( s ) = st ,
sso .



If a > 0 )

utt . a )={
1
, a a

o , t < a .

Let ualt1 = ult - a )
.

Then

L ( ua ) ( s ) = § uactsestdt

= § uttasestdt
= § istdt



Larks =ti I¥la×
(saestates't

= If



One More Laplace Transform Property
.

If L ( f ) ( s ) exists for s > 9 ,

L( flt : a )uH - a) ) 1 s )

= e-
95

Lcf )( s )

To show this :

L ( fa.ua ) ( s )

= § faltlualtleistdt



as

L( faua ) ( s ) = Sfltaluttalestdt÷fctasestdt
a

Lety=t - a .Thenddytl ,

So substituting ,

asfly ) e.
" Ytatdy

O
Constant art .y

= §fly)e*e@dy



:( fa ua ) ( s ) = e-
" § fly ) Is 'd g

= e-
*
L Cf ) ( s ) ✓



Solving the Brine Problem

÷( st 600 ( Is s5a÷s+}Dt

wqe÷g÷oofa;st¥oo÷

Solve for X by using the

inverse Laplace transform .

LC xvsl = 31 . } -
85,000

500
st 3

+ 200 ( Fos ) - 100,00020¥
lost 3



XLH=L
'

'(L(x)H )

= tests .LYf5oo÷s

+ Ltxoesosttdoaoostejossd

=x÷stH - host '¥o
.

)

txojtesny - 200567€ )
using linearity of L

- '



sit 's s = I
,

2
"

( sf€) = e

' ¥

L
' '

( ¥ ) =u⇐
- u ( t - to )

st ¥÷D . Licensees" D

= Yo it Ie ¥÷
L (Fava) (s ) = E

*
L (f) ( s )



:
*t¥:III!i*d

continuous for t 210 .



Rectangular Window Function
.



Catalog of Laplace Transforms

÷( l ) ( s ) = ts ,
s >o

21 L ( t ) is ) = Sts ,
so

3) Lltnlls ) = }n÷ ,
,

so

4) Lcsincatl ) =Faa ,
s >o

5) LC cos ( at ) ) = Fta ,
5>0



61 L( eat 1 = s÷a , s > a

71L Cult . a) ) =e÷9 ,
so

( az o )



Properties of Laplace transform ,cunt

3) ( higher derivatives )

L(f
"

)( s )=§f' tttistdt

=hi z§f'
' Histone

Integrate by parts :

u= Est v=f' It )

du= - se

- st dv=f" Cttdt



§ fftjestdt

= e*f' Ct )/o×ts§f' tttestdt

= e*fY× ) - flats §f'He*dt

If f
'

is of exponential order
,

taking the limit as × as i

- f 'Co ) + S LCF
'

) ( s )



If fis of exponential
order ,

LC fills )= SLHKS ) - Flo )
,

So

L ( f
' '

)( D= - f '(o)tS( SLEW -
Hop

=5LLfks)-sf1o)-f%£


