
Announcements
.

1 ) Last day to drop individual

classes is today

21 HW #4 up ,
due next week



The Laplace ransforn

÷Section 7.2 )

You may have seen the

Fourier transform :
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Recall :

-
improper integration !

If f is continuous ,
the

improper integral of f is

given by

§fCHdt=fi ma§fH€

where a is a real number and

provided the limit exists !



Definition
.

. ( Laplace Transform )

If f is continuous on

[ o , a ) ,
we define the

Laplace Transform of f
.

denotedby L ( f )
,

as

L(f)(s)=§f(t)est€

for all SEIR such that the

integral exists !



Moreover , we can take the

Laplace Transform of

functions with finitely

many
discontinuities

because we can break

up the integral over

the points of discontinuity .



Exampled ( Heaviside Function )

Define the Heaviside Function
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Graph :
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Compute LC u ) .

as
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IKE's )

Him tetsxt 's )

={
± ,

so

does not exist ,
S < O

If 5=0 )
as

L ( f ) ( o ) . § I It
,

does not exist .



The domain is S >o ,
and

on that domain ,

L(u)l€
Continuous on its domain !



EXANPKI : Let f ( t ) =t .

Compute T.lt )

Lahti § testdt

= wing
.

§ testdt
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does not exist .



For sto ,

Llfllstti;y§te*dt
w

integrate by parts

u=t v=
e %

du=dt dv = Estdt

§tetat=¥stt§Itot

=e¥¥ge
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Hopital 's rule )



So if 5>0
,

Lltkststa .

If

sexissletsxeststh )
does not exist .



The domain of LH ) is

s > 0 ,
and on that domain

,

LHcs)€



Basic Properties
.

Given functions f and g such

that Llf ) and Ll g) exist ,

then on the intersection of

their domains ,

1 ) L ( ftg ) = Llf ) tL( g)

2) For any real number C ,

L ( ( f ) = ( Lcf )



These properties follow directly

from the fact that they

hold for integrals .



Not - So - basic Properties of

the Laplace Transform
.

( Section 7.3 )

I ) L(eatf ( s)=L(f) Csa )

Lceatfjch
§
eatfaiestdt
= § flt )d9

-"tdt
=L ( f ) ( s - a )



21 L ( f
' ) ( s )

= S L ( f)( s ) - f ( o )

Calculate
( f

'

) 1 s ) = § fttlestdt

= lines If 'He*dt
w

integrate

by parts
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So taking the limit as × a ,

Llf
'

) ( s ) = s Ltfksltxhjnoflgxk

- f ( o )

=sLLf)(s|-€

provided xhjns e¥K=o !


