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Lecture 34 : LaplaceTransform

Last time ...
Green's functions.

Given a linear operator

Ay = f

like the differential eque

conditions
,·f

with bondary linea

(Fof) (n = fG(x ,
x)f(x)bx

Ig : A
,

so

Igf =

y ,
solution

We saw
that the Former transform

* (R = F(A)(k)= f(x)e
is in large part very useful because

it turns

derivatives into multiplication (diagonalizes

F (f)(k) =
iRF(f)

.
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demand

compare :
FortierFransform Re(s)78
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+
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still linen-

2 [af + 6g] = a[[f] +625g] Rels)30

Exi Fill
· f(t) = 1

,
[[f](s) = Joe -

<
It = - ,

Rels) 30 .

J

· f(t)-est acre-fee-* It=al Relatio
· f(t) = eint

,
a = R .

- we should take

2[f](s) =9 intest t Re(s) > O
to get decut :

8

= 90
- (s-in)tjt

Let s-ia = re
- ito

-
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Let's compte with Cauchy's the

- (sin)t

C
- is int is holo

,
so =f C ↓ t

I +I III tis complex!
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Exercise-show this
.

/Jordan's Lemmal

#Se-Brint jfR-reitoei eigE
G

eit ,E
=fr-vEit↑

=
6t

O

R-0 = -eit Notice :

poles in of IIF]

= you
about behavior of

fi

· Imaginary part
wi

oscillatory behaviorEek)=in

Ex:
[leint]:in

um

Real part : [Icosat]=a
· Real port 0 :

exponential decay growth
-Im. part : Itsinat]:

Ex : [tet) = Stal



# bit of intuition :

2[f)(o + iv) = J
.

Pf(t) e-ot int It
-

exponential escillations
decay goth at frequency a

↑ &

damping, harmonic escillator ,

resistance Al current

Just like Fourier Transform
, Laplace Tx turns derivatives

into multiplication : - Rels) < 0
.

2 [f] (s) = 9 f'(t) e-st
z

IBP -- t .e-title It
2 1) (s) = - f(0) + s][f](2) & very

similar to

Fir
F(it) = iRf(f)

value

aud
2[f" ](s)= f'(0) + s][f)

= - f(0) + s) - f(x) + s][f))
= s2[f] - < f(0) -f'(0)

·

-



Lots of utility in ODEs and circuitanalysis .

Ex: Solve

y" +Yy + Yy = t e
-

2t

,
y() = y() =

2 ty"] + 42[j] + 42 [y] = 2[te = + ]
1

↑
often ,

we use

(s2 + 4s + 4)2ty]= table + properties .

see HW.

initial conditions
I

make stuff
vanish

=> ziy]=
=> y = 2"[]

& use table online/inbook

e
Wow

! Laplace transforms turn (linear) ODEs

into algebra problems -

The catche : need to compute inverse la place transform

Typically ,
we use a

table
.

If push cores to shove,

The inverse Laplace transform is given by Bromwich

integral , usually combined with Residue The


