
Math 2150E14-LaplaceTransforms



Def: Given a functionf that is

defined on [0 ,
g)

,
define the

Laplace transform of f to be

I(t) = Joe
* f(x)dx

Note that &[f] is a function
of s.

We will write &(f) (s) when we
want

to progs
into I [f] .

-
Ex: Let f(x) = 1 for all x
Then ,

&(f) = Se . 1 . dx =

= Sedx

So
,

2(f)(1) = S % e
*

dx = ]!
*

dx

-Lind
=in(-( = 0



But
, Y(f] ( -1) = Sot*dx = Spe*

dx

= [e =[e])
= Es (et- e) = -

So
,

-[f] is undefined at S = -1 .

In this case , &[f] will be defined as

long as $30 .

If So ,
the

T

2(f) =?
s *

dx = Liv) Ed

-[*][+]

= 0 + + = 5

#



# Let f(x) = e
**

where a is any constant.

Then if > a we have

I(f)= f(x)dx = je(xaxdxS

= Jogtstalxdx =in Jetstay

= Ine

=n [
esta
t
Sincesha e so↳

= 0-aa

#



·Tin
=1

,
23.

02[1] =

③ 2/e
**] = sta where Sa]① 2 [sin (Rx)]= where S > 0

listtosorem:

2 (4 ,
7 + 29] = c

,
](t) + 22(9) forThen, S7So IFurthermore if fof ; f "are continuous on [0,

1)

and their Laplace transforms exist then

& [f] = s .
2(f) - + (0)

2 [f"] = s · ] (f) - s f(0) - f((d)



-

E: Solve

y + 2y = e

- X[y(0) = 2

using Laplace transforms.

-

Suppose the laplace transform exists for the

solution of the above.

Let Y (s) = 2[y].

Then,

2(y' + 2y) = 2(ex)

-(y] + 2][y] = s

(s[(y] - y(0)) + 27(y)=

sY(s) - 2 + 24(s) =

(s + 2)y(s) = - + 2

-1 = A(S + 2) + B(S + 1)YS



y(s) = - + 5

We need some function y whose ha place

transform satisfies

-(2)=+
have

Using the table we

>=+
·solution



E: Solve

y" + 4y = Se-

y(0) = 2
, y'(d) = 3

using Laplace transforms.

-
Suppose the Laplace transform exists for

the solution
of the above.

Let Y(s) = 2 [].

Then ,

2(y" + 4y) = 2(5
Y]

2(2"] + 42(37 = 54(e
*)

(5 2(y) - (y(d) - y'(d) + 42(y) = 5 - S

s'Y(s) - 2) - 3 + 44(s)=

Y(s)(s+ 4)=5 + 25 + 3

~

Y(s) =+ ]=5 = (AS + B)(s+ 1) + C(s+ 4)

4
Soccers

↳~



What y(x) has [e] equal to the above ?

The answer is :

Esin(x)+ ex +

cos(x)y

i


