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In mathematics an integral
transform is a function

that takes another function f

and transforms it into TCf)

using the formula :

T [f](t) =

*

↑(x,
t)f(x)dxSx-

L the KernelCof the transform

#



ExamplesJ

-
Name

Ion-itX
Fourier
transform
-

Laplace
- AX

-



We need improper integrals

for the Laplace transform.

area=f(x)dx

......
which is calculated

T+ P=lim



Lef: Given a function f(x)

defined for OEXCD .

Laplace
transform

Define the-

of to be

*

e

2(f] = S
- tXf(x)dX
-

L kernel forCrLaplace trans

e: L(f] is a
function

of t so we sometimes

write &(t](t)
--
name plugging
of

function
t in



Ex: Let f(x) = 1 for all X.

Then , X

2 (f) =jem
ed
⑰
22t] is a function of to

we
will

&
Csee why

For example ,
- 5X S below

2(f)(5) = Sedx = 5

2()(7) = Getxx = edxS
L

this diverges



to &

It turns out [f](A) is

undefined/infinite when =0 .

But when ty we get

2 (f](t) = SetYdx
T

= lim JetYdx
T- R

= Lin[]
=in[



=[+
-

= Entebecause t> 0

·-



Ex: Let f(x) = e
**

where

a is a constant.

If t a
,

then

2(f] = Stxf(x)dx
= jetX

-(a- t)X

= Se dX

T(a- t)x

= lim Se dX

T+ X

=[ ]



-in-
t> a↓u0 > a-t

a-t is negativeSim
= O- Ea

If A I a,
the Laplace transform

would diverge
to 0.

Picture below

↓



1Y

⑮[ X

FransformsSome Laplace-

① [[1] = t where to

! where
to,

n = 1
,
2

,
3
,

②2[x]=

③ I (e
*]=

wheree

① 2[sin(Rx]=
where >

⑤ &(cos(RX]= where t



Theorem (f) and (9] both

exist for > to.

If <
,

c are constants ,
then

2(pf + (9)= c
,
2(+ ) + c]2s]

for t > to .

if fif'of
"

are

Furthermore , and
for OX *

continuous

their Laplace transforms exist

then

I (f) = A - 2 (f) - f(0)

I(f") = A Y(f) - Af(d) - f'()


