
Announcements

÷
W #4 due Thursday

2) Quiznext week



Properties of Laplace transform ,cunt

3) We Showed

L( f
" ) ( s ) =§Lfks ) - SFG) - fi )

In general ,
if fl "

( t )

denotes the K± derivative off
,

YIHY.it#iosu*f



4) L{ EFHBG )

= C- Dn±F(s )

dsn

Unfortunate ,
since now we

don't just convert differential

equations to algebraic equations ,

we get another differential

equation when applying the

Laplace Transform to equations

with non constant Coefficients .



Morad The Laplace transform

is best confined to

constant coefficient

differential equations .



Periodic Functions
.

A function f : IR IR :S

Called periodic if there is

a real number T > 0 such

that

ft
for

all real numbers t . The

minimal value of T is called

the period of f .



For example ,
Sina ) and

cos ( t ) are periodic with

period 21T .



If f is periodic with period

T
,

then

L ( f ) ( s ) =
§ Estfttidt

÷e

Consider

5TH) = f ( t ) ul t ) - Felt ) UTH )



On the one hand ,

L (

st
) is ) =

§s
,

ttsestdt

= § HHUH - ftututithestdt

=§ fltlulttestdt - § fttiututestdt

as

= § fltjeistdt . § ftltiestdt

= Llfks ) - § ftttestdt



=L (f) G) - §fCt - T ) Estdt

* T

dolt
Using substitution ,

we get

= Llfks ) - §f(desk"h£

= Llfks ) -

ESTL ( f ) ( s )

=
Llfksj ( 1- EST )



However ,

L(g±
- §(fHWH-fttwutitesdt

=§( fltluct ) - flt - TWTHDE "dt

*
- ( t ) since f is

periodic of period T
.

= §fH)( UH - UH . TD eistdt



But
H - uct .⇒={

'
'

0*4

0 ,
tzT

So the integral becomes

§ flttestdt .

Therefore

equating quantities ,

§f( tlestdt =
Llfks ) ( IESD

so LHH=§fIt⇒I€



Example 1 Solve

÷" +3g

't2y=
sinltl

y( 01=0 , y '( o ) =L .

Apply Laplace Transform to

both sides :

Ll y
"

)t3L(

y
' )t2L( y )

=L ( sine )=s¥ ,



We know

LC y 'J=SL(y ) - y( o )

=sL( y )

LC y
" )=s3L(y ) - sylo ) - yYo )

=s2L1y ) - 1

So the equation

becomess3L( g) - 1t3sL(y)t2L(y )

= ¥
-

1



:
y ) (5+2+2)=5+7  +  1

,

: ( s ) =p,€+3 ,

+2T
s
£+2

Partial Fractions :

s¥⇒=⇐'t "5¥ats¥



I = A ( SH ) +13 ( Stal

s=
- I s=

- 2

13=1 A =
- I

s¥n=s¥ts€



Csahsttxs
, ,

YF tsta +5¥

/ = A ( Std ) ( SID t BGHKSZI )

+ ( Cst D) ( St I ) ( St 2)

÷

Is
) ,

AIs=⇒375)
,13€

Substitute back in i



/ = £ ( st2) ( SID -15 ( st , ) (5+1)

testD) ( SH ) ( st 2)

¥
-

1 . I + D (2)

D€
- plug in

/ = to ( st 2162+1 ) - ts ( Sh ) ( TH )

+ ( Cst to ) ( st I ) ( St 2)s¥
- of + ( atok

c=€


