
chapter? The Laplace Trans fum Method

? From Chpt 4 me learned to solve 2nd ander
ODE's with largely constant coefficients

? Far hon-homogeneous ODE's he explored
? Undetermined Cofficients (simple g(t))
? Variation of Parameters (More compler g(t))

o We how address a god method called
The Laplace Transtorn Method

?The process converte an ODE into an
algebra problem. It is not worth the effort
it get) is simple, but if the driving tunctl
Is more complex the the LT method is pretsed.

? Applications that have step-wise driving
functions benefit from L. T. method.
? Electonies This would be turnig on of

a switchtors seconds after energizing
a circuit, and them shuttily it of 3s later

s e n t
"shock to the

system "
? t
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7. 1 I n t o  t o  t h e  L . T .

? Transtorms convert a problem in one
setting into a hopefully. easier setting.

E X The Joukowski Transformation (aerodynamics)

6 )  J . T .
p l os

M o r

Gil Solve this field
I n v .  J . T .

P ( 1 )  P ( 2 )

hend transformatin (image processing)
veneha

blinds ? . ? .

inseplane Tram flame,

E x m R I

The Laplace Transform tethed
Cil Transfam the ODE
Eit Solve the resultiny algebra problem
(ii) Apply the chose transtarm toget a

Solution



(3)
@ Definite

The Laplace Transten of a fanch f(x)

is defined to be some function

f(t) dt = F(S)

Tarealamplitude
f( t)

- s t

e ?  t

-  s tC - f ( t ) .
W a s t

integrath

e s t .  f i t d f  = F ( s )

F(5)

S



O Lets start learning some transtorms @

Find L {1]

=  l i m
T ? ? 0

=lim7?00( 5 5  7 5

=

S

5 0
5 > 0

S

f o r m u l a
# 1

f ( t \ F(S)
L . T .

1

we frequently ignore the conditions on
s" but we should remembe the exist.



EX Find ICeat) ?f(+)

=  S .  e

=  - 1
a - s

i f  a - s < o o r

5 > 9

S - a

f o rmu la

# 2

We will build up a Librany of these transto
and place them in a table of Laplace Transf



EX Find L I sin(at) ]

I (sin (at)] =és [sin(at)) de

= limT ? 00 S'e sin code go he an integral wide

l i m
=

flim et

= _

s t a
, 5 7 0

Formula #7

5 > 0

s t a

W e  w i l l  f i n d
I  [ c o s  ( a t )  ( = =

formula
# 8



8 The L. T. is a linear transformation

where F=1(8) 96=1121
I Find 1(f) if f(t) = Gest+e'+5+"-9

1566-58+28+51-97

=6161+12"9+51447-9443

=6 (575) +653)+534) -9(5)

F(S) = 5+5+5-3+30-%



EX Find 1(f16] if f(t): 4c8(46) - 95in 4t) +2c05101,

F(s) =48(0564417-91 sin(461) + 21/cos (100)

F  =
4 5 - 3 6

-  + - 2 5
52+16 52+100

@ Let examine an fift that is a product of

an exponential and a this functor

EX I f  g / + ) = e
3E
cos (67) F i n d  I [ 9 ]

1 Leat cos (bt)) =

F o r m u l a  # 2 0

( s - a )

( 5 - a ) 2 + 6 ' s ' H o

5? 5-9

I l e ? (5-3)Cos (66) =
(5-3) 462

Replace s with

5 - 3



? In general formula # 29

1 (e'" f(+)) = F(s-c)

when F(S) = L[+(+)}
(EX)

=  F ( s - c )

s o  t u e  F ( 5 ) = 1 { E ) )  F a m i l a  # 3

2 !
= _

52+1

F ( s )  =
2

2

( 5 - 3 )  3



(10)
? In geral formula #30

I  [ t ' f (+) =(-1)F' ' ' (s)

EX I Etcosh (34)} 7#30

(1 [cosh(3t) ediff't
SHIS

quotent

= - I (53-9)2

=- (53-9) - 5.25
(82-9)°

= - 5 - 2 5 2 - 9
(89-9) =

52+9
=

(839)  2



7?1 #3 Find fLt] if At)= (* Go,))
[1,00)

"Apply the odefinition:

Table of
Integrals Sue du -I, (au-i)ean

èstet  = (st-i) est

+  C

(o-i)e°
(S )

Table

u = - s t
du=-sd t

So

? Together

(s+1)e +  +  (5 )

=  F ( s )

af(t)

?  t



EX Find 1{112]
Formulat

# 6 L I t "

{mymathmantra.com
? ODEresme

? Laplace Trans Table 4

The easy way;

n  = 2  .
2 "

1 + ?
S

1? (2-2-1) Ti

2 2 52+12

3 5?
45512

? A diffeat approach that lits us practice a pous tal
Formula: where
#32

1
, F(s) = 1[f( t ))

t

N o t e  t h a t

T h e n

+  = 3

1{13 1135-44

==11 .
55/25%2

f(t) = t/2 = FE
F(s) = 1[JE]

# 5= SII
25%

= 3071
451+%

3500
45%%


